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61¥-J.i&!*I Build any Heathkit model - & Save money 
A wide range of British and American m odels to choose from 

RADIO AMATEUR EQUIPMENT • TEST INSTRUMENTS • HI-Fl EQUIPMENT 
(A// British models are ayai/ab/e in kit form or assembled. Deferred terms available U.K. over l 10) 

~· .... 
CJ 
1£ • • •"' ~ • • Iii 

RA- I Receiver OX- IOOU T ransmitter 

" AMATEUR" BANDS RECEIVE R, Model RA-I. Covers all 
" amate ur•• b.21nds. 10-l60 metres. Half-lattice crystal filtc,. at 
t ·6 Mc/s l.F. Provision for fo(ed, portable or mobile U$.CS. Switched 
USB and LSB lor SSB. 

Kit £19.6.6 Assembled L52. I 0.0 

" AMATEUR" TRA N SMITTER, Model DX-IOOU. Covers 
>II the "1muour" bind! lrom 160-10 metrei, ISO ~m DC input. 
Ow n power supply. Kit L79. IO.O Assembled LllM.15.0 

SSB ADAPTOR, Mo d el SB- IOU. Kit L39.5.0 
Assembled £.54.18.0 

REFLECT ED POWER METER. Model HM-llU Indicates 
Antonna(Tx m .. ch. Kit LS.5.0 Assembled £10. 10.0 

NOTE: Al' prices quoted are Mail Order prices. 

HIGH SEN SITIVITY GENERAL COVERAGE RECEIVER. 
Model RG·I. frequency covera1e lrom 600 kcls to 1·5 Mc/sand 
I •7 Mc/s to 32 Mc}s. Send (or details. 

Kit £39.16.0 Assembled £53.0.0 
OPTIONAL EXTRAS available lor models RG-1 •nd RA·I. 

" MOHICAN" GENERAL COVERAGE RECEIVER, Model 
GC.IU. In the forefront of dcsi&n, with '4 pic:zo-clcctric trani· 
filters. 10 c.nnsisto", v~riable tuned BFO ,arid Zenner diode 
stabiliser. Kit £37. 17.6 Asse mbled £45.17.6 
Suiuble Battery Elimin.,or, Model UBE-I Kit £2. 17.6 
Q MULTIPLIER, Mod el QPM- 1. May be used with receivers 
havin& 4Stl-'470 kc/s. l.F. Provides citker additionil selectivity or 
signill rejection. SeU powered. 
Model QPM· l6 lor I ·6 Mc/s l.F. 

Either mode l Kie £8. 10.0 Assembled £11.14.0 
"AMATEUR" TRANSMITTER. Model DX-40U. From 
80-IOm. Power Input 7SW C.W ., 60W peak. CC phone. Out put 
10W to ••rial. Kie £3).19.0 Assembled £45.8.0 
VARIABLE FREQ. OSCILLATOR, Mode l VF· IU. Cali · 
braced 160-IOm. Fixed output on 160 and •Om. ldc•I for our 
DX-40U and simllor TX. 

Kit £10.17.6 Assembled £15. 19.6 
GRID D IP METER, Model GD·IU. Contrnuous coverage 1·8 
to 230 Mc/s. Sell conulned. 

Kit £10. 19.6 Assembled £13.19.6 
Many other British model>. 
For Home, Service WorkshoD. Labon1orics and Test depu 

SEND FOR FREE ILLUSTRATED CATALOGUE 

WELCOME TO OUR LONDON HEATHKIT CENTRE 
23J Tottenham Cour t Road. 

We open Mon.-Sac. 9 • .m.-S.30 p.m., Thur. 11 •.m.-2.30 p,r:>. 
Telephone No.: MUSeum 7349 

WHEN YOU AR£ IN TOWN, WE HOPE THAT YOU WIU VISITUS 

lmllll :Ml" U'll!ID. ;cm~~~~.., ll;llM1 JDDJallll/Cllll"' rmm::rn:;;:::"T.11 r.m 
*AMERICAN HEATHKIT deluxe SB Series Amateur Gear! 

THE WORLD'S SMALLEST KILOWATT LI NEAR. 
T heout1tandln1 H eathkit model HA-14.80-IOM.Provides 
IOOOW P.E.P. input power. Size only 3,a,• high X 12*' 
wide x 10• deep. Kit £56.5.0 Po wer 1upply available 

80- IOM deluxe A MATEUR BANDS RECEIVER, Model 
SB· JOOE, of adv;anccd concept , this model offon unsurpused 
v;alue. Up·to·dita dcsrgn. Lu.en construction techniques.. Out· 
Jtandlng performance. Wt. 221b. Power reg: 11 S·230V A.C. 
50-60c/s SOW. Sito: 14i" x 6t• X 131•. £139.0.0 (ltm speaker ) 

80-IOM TRANS MITTER, Model SB-400E. Designed lor lock-in 
facility with tho SB-300E. A sell-powered. filter type Tx. with a 
P.E.P. Input ol 180W. Wt. 33 lb. Power reg: I 15·230V A.C. 
50·60 c/s. Kit £179.0.0 

Kilo watt LINEAR A MPLIFIER, Model SB·lOOE. Covers 
80- IOM. llOOW P.E.P. Input S.S.B.-IOOOW CW. Solid state 
power supply 120 or HOV A.C. Kit £112.0.0 
3" MONITOR 'SCOPE, Model HO-IOE. Gives ot·•·glance, 
visu;a1 indicuion of )lour tr:ansm ittcd :ind incoming sign3Js. Built· 
in two-tone 1onerotor Power res: I IS-2SOV A.C. SOK~~ ~SB.10.0 

N EWI 80-IOM TRANSCEIVER. Model SB-100. Send lor lull 
details. Power supply av>1lable. Kit £198.0.0 ---------- --- --- - · 

Please send me FREE BRITISH CATALOGUE (YeJ/ No) 
FREE AMATEUR BROCHURE (Yes/ No) 
AMERICAN CATALOGUE I/· (Y.,/No) 

Full deuols ol model(s) 

NAME .............................................................. .. ... . 
(Block cipitils) 
ADDRESS ................................. ................................ . 

.......................................... . . ...................... RB.6 .. _ ________ _____ - -J 

SB-400E SB-300E 

HW-12 

FILTER·TYPE SSB T RANSCEIVE R MODELS for 80, •O or 
20 metre b3nds. 200W P.E.P. input TX. l/tV sensitivity RX. 
Prealicned circuits P.C. Bo.rds. Power reg: BOOV D.C. at lSOmA. 
250V D.C. •t IOOmA, 12SV D.C. " SmA. 12V A.C. or D.C. at 
37SA. Models HW-ll(BOM), £67.10.0 kit. HW-22 (40M). HW-32 
(20Ml. £66.0.0 each Kit. Push/talk Mic .• GH-12 £4.0.0. 
ELECTRONIC KEVER HD-10,lully tnnsistorixed deluxe auto 
k•yer. Kit 02.10.0. 

•Nocc: Prices quoted include duty. carr13gc :and current import 
Jevy. 

DA YSTJROM LTD 
DEPT. RB6, GLOUCESTER, ENGLAND 
THE BRITISH HOME OF HEATHKIT MODELS 
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MULTI MINOR 
The Mk. 4 MULTIMINOR, the latest version of this 
famous Avo instrument, supersedes all previous models. 
It is styled on modern lines, with new high standards of 
accuracy, improved internal assemblies, and incorporating 
panclima,tic properties. 

The instrument is supplied in a black carrying case, which 
also houses a pair of leads with interchangeable prods and 
clips, and an instruction booklet. Leather cases are avail­
able if required, in two sizes, one to take the instrument 
with leads, clips and prods, and the other for these and 
also a high voltage multiplier and a d.c. shunt. 

O.C. CURRENT: tOOµA l.s.d. - IA l.s.d. in S ranges. 
A.C. VOLTAGE: IOV 1.s.d. - l,OOOV l.s.d. in S ranges. 
O.C. VOLTAGE: l.SV l.s.d. - l,OOOV 1.s.d. in 6ranges. 
D.C. MILLIVOLT n.n1c: 0 - IOOmV l.s.d. 
RESISTANCE: 0--lMSl. in 2 nnges, using I .SV coll. 
SENSITIVITY: 10,000li/V on d.c. volu1e ranges. 

l,OOOS'l./V on •.c. veluge ranges. 

For full details of this pocket size instrument, write for leaflet. 

is now at 
DOVER 

Dimensions {includfng cue): 
7f x ~ x Ii in. } 
(197 X 102 x ~I mm.) approx. 

Weight (including cue): Ir lb. (0.675 kg.) approx. 

IMPROVED 
STANDARDS 

OF 

ACCURACY 
AND 

RELIABILITY 
Modern 1tylin1 in li1ht 1rey 
with legible black en1ravlnr. 

Constructed to withstand ad· 
verse climatic conditions. 

Ever ready case, includina 
leads, prods and clips. 

Improved internal a.s.semblies. 

Re·1tyled scale plate for ea..sy 
r apid reading. l basic scale.i:, 
each 2.5 inches in length. 

N ew standards of accuracy. 
using an individually ca.Hbra· 
ted scale plate: d.c. ranges 
l.25% of full 1cale denection, 
a .c. ran1es 2. 75% of lull 
scale deflection. 

A vailable accessories include 
a lSOOV d .c. multiplier and 5, 
10 and l5A shunts for d.c. 
cur,.ent measurements. 

&\Y®LT:O AVOCET HOUSE • ARCHCLIFFE ROAD • DOVER • KENT Phone : Dover 2626 Itta• . 
WIG 
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THE o r PLOMATIC W f RELESS SERV I CE 
has l'aca11cies for 

ENGINEER TECHNICIANS 
The Diplomatic Wireless Service opera tes a world wide network of Radio Communication Stations which is being 

expanded and the most up-10 -date techniques in radio teleprinter systems a re being employed. The duties o f Engineers 
in this field involve installation. modification, maintenance and opera tion of radio transmit ters and receivers or the 
most modem types, remo tely tuned aerial systems, teleprinter and voice frequency telegraph equipment. In addition. 
there are several high powered broadcasting stations relaying programmes in both the H.F. and the M.F. bands. The 
duties in this field include the installation, modification, maintenance and operation of very high power transmitlers 
and the most modem receiving equipment. tape recorders and diesel generating plant, etc. 

Initial appointments will be either at Crowborough, Sussex, o r Hanslopc, Bucks. Conditions of service include shift 
work and a liabil ity for overseas service. During service abroad, adequate allowances arc paid and free, furnished 
accommodation is provided. 

Applicants should have had a good practical experience in one of the fields mentioned above and possession of o ne 
of the following, or an equivalent or higher qualification, would be an advantage. 

O.N.C. in Electrical o r Mechanical Engineering or a C. & G. Telecommunications. Electrical or Mechanical 
Engineering Technic ians Certificate ( Nos. 49, 57 or 293). 

Appointme nts will be on a no n-pensionable basis in the first instance but candidates possessing appropriate quali­
fications a nd experience may be considered, through Open Competition, for pensionable appointments. 

Candidates and both their parcms must have been British subjects at all times since birth. 
Salary scales: Grade Ill £ 1.009 per annum at age 28 to £ 1.129. 

Grade I I £1, 129 to £1,288 per annum (with additional payments for shift work) 
For further details and application forms, please write Lo: 

Personnel Officer. 
Diplomatic Wireless Scn·ice, 

Hanslopc Park, 
Hans lopc, 

Wolverton, 

SOLID STATE 
TRANSMITTER 

type 2AIO 
£43. 7.0 U.K. 

Bucks. 

UNIQUE TUNED MOBILE WHIP 
WITH INSTANT WINDOW MOUNT 
AND MOBILE LIP MICROPHONE 
AS OPTIONAL EXTRAS 

MOBILE-PORTABLE-FIXED 
FULL U .K. TOP BAND 

INPUT IN YOUR CAR 

-l< Direct 12 volt operation -!< Silicon transistors -i< 1 Amp. nominal! 
-Jc Supply + or- earthed -!< Wide temp. range -ic Economical 
-!< Circuit protection -IC Clean Al and A1 operation -le Designed reliability 

WIDEN YOUR HORIZON FROM ANY LOCATION WITH THE CSE2A10 ~ 
-t. High efficiency -IC Pi-tuned output -IC Light a nd compact~ 

CONTACTOR SWITCHGEAR (ELECTRONICS) LTD. MOORFIELD RD. E 
WOLVERHAMPTON, STAFFS. Telephone: Wolverhampton 23883 Ext. 1. cm 
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P.C. R.l RECEIVERS 
A~hit~lr l>filnd ocw. 3 .-a'"'ha.tMb. 
IOO·!i.60 mu.rr- 1t™I :!.'!·'.!3 .\tc •· W ith 
clmdc.. 18.19.1. t'a.rr. lot>.. rluK ln 
p.owu Ju11plr l 2T. lJ.C.. HI. Ci: :!;$0v. 
AJ"., 3:,-. 

HAM- I 4 BAND COMM UN· 
ICATION RECEIVER 

•I '\l'IU'l'lbtnHhl CO\'erlnq ~3:'# kc(.-30 
~h11 .i. G \ 'nh•c 11111h•rhd clr~uh, 1111.:or· 
j•{•l .tl••11 :3 Jrn•Wr, 11.P.O., J\ASIJ· 
i'll'IU~AU '1'1'~1~0. Bl.111 ... T IS .... 
Al'l:At\ l•:R, t'l~ ll Hl'fV. A t-:HIAl. ANU 
t:S.TIWSA I .. Tl·:l.t:::::W11 f'1C .A.t;Rl,\I,.. 
01"·ntlu11 'i'~'!I :HO \ '.A.C. St111111l1..._l 
1"1tml uor '9iilb bAmlhwk. £18.18.0. 
i ·•rr Ill 

H .A . 35010-80METREAMATEUR 
RECEIVER 

A ilUpc:th rtt .. hcr. Ou~• ftlb\t'ttl'9n \l.hh 
mttli.'l11kal r\llH. l:.l oh...-. wy .. c..1 l'•>n· 
lrolk-J o..c.,f.lfttoluct1ltUd•rf'. ll>Uk~.•tt)"!i\.AI 
t•nllbrnlur, tT)11lol l~. P.U .. A.~.L .• ·::r meter. 
ltO\'k Ilk .. ~W:l>111t}'. Umnd " '""' :.llUJ li::U.:&nu· 
Lt'i'\I, 75 GNS. ~.A.•:. for 1lrtnlt.. 

HAMMARLU N D SP600JX 
COMMUNICATION RECEIVER 
HIJ.1h qualhy prof("~lr,onal duitl 4.'011· 
\ enl1111 t.:~•tuumu.kJ~tJrou rcci"l'-'-" JL\•.rdl· 
lihl~ for th~ nr•I tlmci h1 th~ oonutrr •L 
"\ ro'"l@lt•UAllle pr'<.~. °Prequtucy ram::o 
:.-411 \(,· ·~·.'\4 !tc fl in 6 1'.ll.UJA, ,..rui.Me 
t•mJm: jlt" fi chA.nn,.1 Cl)~I controlled 
:! • .'.) '1111'1\. OUlfu.it IDW t+()ij t:lhin.11. fhJllll.. 
J Ill :.!30 \ .At·- ~) nh't: dreulL inCof· 
IH11$tfoii: ;\tAI ftJl.L'r-, B...F.O •• A.SI., 
~ uwkr .-1c ~lz.e 19" > I'.?" x 2'r. 
l .hL tL"O. f ldnf"\l Ill l"Scdlrolco11otl1Ut.oh, 
fullr l• trtl and d1ttkrol UOO <.i<b 

Alto :\HIL•ltll': 

APPOINTED LONDON 
AGENT FOR K. W. 

EQUIPMENT 

VESPA TRANSMITTER 
IU· l f!•I Oll'ltt'fl :Z~l\. t'W :uuJ .All 
f110. l'(Ho•r tiUJ'l•l)' !2.i, 

l,\l)ll;l>IA1'1-: ltl:LJ\'RUY. 

I\ \\ ".'fHt•• 1173. P8l : £32. K. \\ . :...,_tOtt.\ 1195, l'_,11 f40. I\ W 1;<111 IJn,.ar a.m11. !115 

SWAN 350 10-80 MET RE TRANSCEIVER 
.COO .... ,.ll.• I' t-:_ 1•. t,!otnlfh.Le ~ilh AC ' l'm,t-r 141.11•1•1> 1 'uu 1&1 t!?-50 <'"--..-iudc. :>.-\ . I !. fc>r 
dtt•U. 

~f fEL ~:::;--y 
~~~~~1~- D1 ~ .-i ·0· o' 
FULLY _c 
AUTOMATIC 
ELECTRONIC KEYER 

4.!!10\' ~\ t. . Hr l1r1tlcrr t•Jtt:rAlC\1 f16.10.0. 
I' . N I' J1 •• ~!J'-\1 l'r1'('l!!J.l1t 1111\(iJUUtl"• 
huit kt.)'11. £4.10.0, I' . ,t 1". 3 {I 

SILICON RECTIFIERS 
:!00 l'. I.\' :!041 tuA .. • • 2 6 
-lll(h' l ' I \ ,31lmt1 78 
l,ll4Wh'. I' I\ . 1~11 hl,\ 7 8 
"''"h I' I ' z;rn1 rnA ~ 8 
l\IOv, 1' I \ " :,oo UI \ 3 8 
~oth 1• I\ :, .imp.. 7 8 
':'II\ I' I\ 1 illllp 3 8 
Jr,.h' 1'.l\ .IG3'm \ • 1 -
UIM·ouut~ f•" •t1.unLhk-f. l'u.l c-1lta. 

LONDON COAXIAL 
AERIAL CHANGEOVER 

RELAYS 
~.- \11lt. O ~· (\iuwl••lf' Junctlnn ho:c tut 
Hllt<I for1"1t 1:1-i;.T .. \.. Ur;iu,tn~" hU)IE"ll 
39/0 t 'MT '4 t1. 

MAIN LONDON AGENTS 
FOR 

CODAR EQUIPMENT 

C.'U':'iiA. ''u111umnl~tlnn l lt.•· 
•'1'h'(·r , • f19.10.0 

" " · Hi lt"r1•h1t•r KU. • • .29. J0.0 
l'lt, :$0 l'r.'M'h•llt.1r • • • £5.10.0 
l'lt,!tOX :.t1•1f JWW("r~I .. • • !1. 4.0 
ltl..,l. llt "'ll" 31ulU11llf'J •• !0.15.0 
lt.(J. ll•X ~,.tr l;cJWl't"rt.'41 •• £8. 8.0 
A 1'.G \m.nt.f'UT TX •• £18.10.0 
A '1'.G M{tlt1• I' ii\ l'. • • • • t8. 0.0 
'''I .G l:J ''· 'l'n.n .. hV•r I' ~.ll. tu. :i.O 
A.1'.6 llt'llH.1l• C'Ot1U't1l •od 

Arr-1111 r!"ltclilnc I nl\. £2_ 1.8 
T ~' 2·1.t..lOd llt("·-h·t't' • U.S.10.0 
1 • '-10 r!tall(IU ''voll't.•I Unit. _. .£8.10.0 

l"ueui::~ e\.lr;w.. 

NATIONAL H . R.O . COILS 
~l of f) ICC1rn l'ill L"(Wf'ni;t:e tolh1 CO\'alni; 
~o k11 •·:JO Mr~ u o.10.0. l\lrr. tu ·• 
nl•hl H IU). 111111" 27 8 I'. ~ I' l / '1. 

HA. 2l0 DE-LUXE GENERAL 
COVERAGE RECEIVER 

WC'lmh rtul \Aluf'. S nh'ft -+- l'('C'tltkr. 
t.'on na~ ..... .:.o Le:- e·30 ilk t. 1 I~. I'. •ml ~ 
J. Y . ,.tt.111"·· 'Q' 1nulUJ1IH-r. R. f".O •• AS I ... 
·~· Ulirlrr. ··ll"t'ul.·3l lt-'11•l,.1,r"":i.'I, aerL-,1 tnm· 
m~r '"" llnrn•I m•• ll"'I i'\IAr.lnll"ril. !33 
~.A.t: (01·r lull olrO&llf AlcC' 3\"lnbble In ~f 
Lt> AM«"t11M(' ~'-1111-JdL form :at 25 GNS. 

HA-63 GENERAL COVER-
AGE RECEIVER 

':' ''•h'w• + ltt't"lllltr. " Bnnd11 .sao 
kc •·:ti ,\h• 11. "S" Met.t"r·UFO·A.N"lr 
Hru1il.-1•tt1•1t 1'11nl111o1 i!O(I •.!.10''· A.C. 
11,--Awl Hr" 24 OHS. e11rr. fl"'M 

HA-SSA AIRCRAFT RECEIVER 
l(h·IStl .\k Jl, H hi:ll •·lf'M.lvll) ""'1 ,wn.aill• 
\lt> · l111·j"l"""'t- :! llP •la~r11 h1i·h11Un,; 
t:t W.a '"'l•iur, ._, tul""" t<.,. 11 tub-• lte."f"f<.r· 
tlUll\\¥, ,...,, .. , ~lak 1"'•er rUVJA.)·. aJJu .. tahlt> 
lflllh.·lt-h '-"•ntn•I . .-15"1~ rnl·· 111 .. 1, 1-ullt·ln I In 
Pl"'"kf'r 11111 fr•oC1L p."U1d pht·~ }3.-k. '!"."' 
:.: IO\ A•'. riu11J11it"tl hniu•I nt:"w swl R"U.."'\.m11· 
l"t"fl • .118,17.8. t'!Uf, Ill • IO'"-li•; .\It' ~ Or<t11n1I l'IAU•' Anlt'IUlA $9 8 . 

UAR ·llK.600 AMATEUR 
COMMUNICATION 

RECEIVER 
~f'IW f'f'J'llllnl <.•outrull,~I trl11lt 
CllOYi'rl"IOu ·Iv )11\c )o'{l·lO lllt!lrn 
IMWi r1·1·1•h 1·t. l•:1:lr~·111til) hh;h 
ft•111'-ltl\l lt.), ~~·l•'C'th·hy :iml 
11tr."1llty. j'(Jlt''\' lul frt11\1r e11 In· 
C'l t1•h• :i J.P. M tHt1-., l·n·1.-fal 
i'\lll1tt•l1...._I o.,dl\J1l••r, ~ ~.Ctlo11 
1,.,( - fl\tot"r, "~" IUl'lf'r, J;Jto'fl· 
A XI., I oo ._(' 11 rrutxl t'all· 
l1M1t...•r, ("ll'- :ol111•plll."\I l>r:oiiwl llcv. 
•Jiii flUAhhlri'ol ~~ .. £95 . .;o.. A.E. for Cull ~lr:Ut.11-

CLEAR PLASTIC PA N EL METERS 
l-"1not. S::nklf' •111allt). \111\ UU:! • .. 11,i;wf"l lllf'lrrJI l'niJlahJc 
"x..,.l.O('k • .S.A.P.. IH< Ul11•1,-.,,,.., ff:i•lt:L. DL~vnt• tor 
f(tunUty. .\\""aUAltlt" .. full••"'"'· T1f'"' J.11<. SS1'. 

" :l;" \l('l••r. 
Gt~11.t\ 

101''"' 
'J:(HJJlA 
:.011111\ 
r.1•Tu.r1•liJ.A • 
llllt•fl•hl'i!jU\ 
M~l·tl·:00\111A 
Im.\ 

I ~I ~in .. IUIUl' fr~·nl<o 
:!mA !! e 
SruJ\ !2 8 
HhuA !!! 6 
-.!n11l.\ 22 6 
fJ01uA 2:! 6 
IP'•mA 22 U 

29 8 1:.11m1\ 22145 
3:.! 6 '..!OtJtuA , , 22 6 
2.9 0 :lCH•nh.\ •• 22 0 

;11\. IJf' • 
IU\,IW •• 
!.°'I\ '. nt • 
r.ov. or .. 
11111\ ', w· .. 
lr.11\". IW •• 
:.lUO\'. IJ\' 
GOO\'. IH' •• 

g.a ~~~;~ i~ ~ :.~~:: ~~~ : . 
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TRANSISTORISED FIELD STRENGTH M ETER 
::S l#;t1hl<1 -::?.r. to {.ii lie 111, 11{"rrnllli .. MT lUfl\'. llll Ct•r lllt.\X. lrnll!lmltter 
11u&.im1 . .. A rph11ur J11..:._ t.o 111•mlt11r 1u1•ll·~. :!OUfiA llldt'r, c:-1. ll•10, 
~ut•J•lll"ll C",1m11ld~ .... 1111 hlltt.t-rr. h'l t"l'll'OJ>lr M-l!ril'I. f..4 .19.8. t:"llU!b. 
I'. i1: 1•. :J:•lt 

Open: 
9 a.m.-6 p.m. 
Every day 
Monday to 
Saturday 

G. W. SMITH & CO. (RADIO) LTD. I 
3 and 34 LISLE STREET. LONDON, W.C.2 

Telephone: GERRARD 8204/9/SS Cables: SMITHEX, LESQUARE 

Part 

exchanae.s 

welcome 
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JoystickvFA For car or 
caravan 

Don't stop your car-CHANGE BAND AUTOMATICALLY 
The Joystick VFA introduces a ne w freedom t o m o bile 
operators. The re are no tiresome external adjustment s to 
m ake-no coils to change. Just tune up and out goes a really 
steady and omni-directional s ignal. So simple to load-so 
simple to fit . Clip on supports, allow your J oystick to be 
fitted to the car 30 seconds after us ing it in the shack l No 
more drilling or s pa nne r a nd wrench sessio ns! The System 
has t o be t e ste d for safety and rigidity at speeds of o ver 
70 m.p.h. 

Completely weat herproof, t he elements are of light-weight 
materials. The single and very shor t feeder is moulded into the 
leading element and may run straight to the special Joystick mobile 
tuning unit located by the sun visor or under the dashboard. 

Well over 5,000 Joystick Systems are already operating satisfactorily 
all over the world- it's going over BIG in the States! A constant 
flow of testimonials reaches our office by every post- many of 
these describing remarkable achieve ments you have seen in recent 
advertising. 

Still sceptical! Go on-try a Joystick under o ur money-back 
guarantee-have a I 0 DAYS' TRIAL! Please the YL or XYL-get 
out into the sun and country air. 

60 MOBILE - 60 JOYSTICK 
RSGB BULLETIN J UNE, 1966 

G4HZ of Cheshire says: Very successful Mobile day 
with the Joystick-I ran well over 100 miles with it 
working stations all the way home-big advantage in 
that one could use it on any band by merely adjusting 
t he ATU-system loaded perfectly! 

The Mob i le Joystick £9 19 6 
System is available now at • • ( + SI· p & p) 

Complete with Tune r. feeder , mounting harness and full inscrucc1ons. 

T h.e range o f Joystic k Systems is described in our brochure-­
s e n d for it ri gh t a way! r·---------------, 
I SEND ME FREE BROCHURES I 
I PARTRIDGE ELECTRONICS LTD.. I 
I C:iistcr House. Prospect Ro ad. Broa<:lsuirs, Kent . I 
I I I NAME.............. ......... ....... ...... . ..... ...... .. ... ......... .... I 
I ADDRESS .... . . .................... ........ .. ... .. . . ... . .. .. .... . .. .... . I 
I I I ............ ...... ...................................................... I 
I ................................. ................................. RSGB6 I L----------------..1 
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' Ill 
on 160x80 at the 

The tiny CODA-MOBILE gear fits snugly below the dash 

Here comes the sun! Get out in the fresh, clean air-go Coda-Mobile. Codar have really 
done it this time! No matter if you drive a giant Jag., a fami ly jalopy or the mighty Mini, 
the Coda-Mobile units just slip in anywhere- you could stand the lot on this open magazine, 
power supplies included! 

So £39 is still pricey? Not a bit. Look around-there's no equivalent to this outstanding offer. The 
special PACKAGE DEAL price of £39 brings you a complete Two Band mobile/home rig. ready for 
instal lation and connecting to any suitable antenna. You save almost £7 and we even pay the carriage!! 
In addition, CODAR would be pleased to buffer the blow to your budget with good H.P. terms. 

While the XYL goes TV-you just creep out to the car, unplug the TX/RX and slip back to your 
armchair; she' ll never notice you connect up the rather smart mains unit that lives in the bookcase­
anyway the gunfire will d rown your quiet CQ. 

Hear what G6 TQ (Leicester) has to say about the ATS-" now installed mobile, going great guns!" 
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lovvest·ever cost of 
CODA-MOBILE 
Package Deal 

Here' s what you get 
and how you save 

ATS 160 x 80 metre TX 12 watu input, high stabil ity 
VFO, plate/screen mod. o r cw. bf IL volt heaters. O nly 
St in. x 5 in. x 'I In. Usual price £16 10s. 

T28 160 x 80 metre RX. The CODAR T.28 ls a fully 
transistorised receiver employing 9 Transistors plus one 
diode. Bandspread calibrated scales cover the I ·8-2·0 Mc/s 
and 3.5-4 Mc/s bands. Backflash free precision slow motion 
drive. Separate R.F. peak control. B.F.O. switch. 2-3 ohms 
output for external speaker. Mixer/ l.F. and A.F. sections 
are printed circuit modules for maximum reliability. For 
12 volts battery supply. Size 8 in. x 4! in. x 3! ln. Usual pr ice 
£15 IOs. 

12 M / S Solid state, relay controlled 12 volt power. 
Supply pos. or neg. volts, conservatively rated at 280 
V/ 100 MA plus 150V for VFO withstands short-circuit 
6t , in. x 3! ln. x 2! In. Usually £11 5s. 

12 R/ C Remote control switching Unit. Standby/Net/ 
Transmit, HT/LT supplies. 5 in. x 2 in. x It ln. Usual price 
£2 7s. 6d. 
Meanwhile-Back a t the Shack 
The 250/S mains and control unit is just another £7. with the 
package deal (£8 on its own). W ill it fit your bookcase! 
St in. x St in. x 4! in. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK 
SUSSEX TELEPHONE : SOUTHWICK 3149 

RSGB BULLETIN J U N E, 1966 

r 
I 
------., 

ORDER FORM I 
I 

Please supply it ems ticked 

Complete Cod~·Mobile Package Deal wit h rull instruc .. D 
tions •nd • II cables £39 

I 
I 250/S M•ins/Conirol Unit-with p•ck•gc dc•l-•t CT D I 
I O R- individua lly­

ATS Tnnsmitter-£16 IOs. plus ~s. p.p. o l I T28 Roceivor-£ I 5 IOs. plus 4s. p.p. B• 
I 
I 
I 
I 
I 
I 
I 

12 M/S Mob1lo Power Supply-£11 Ss. plus Ss. p.p. 

12 R/C Remote Control Unit-!2 7s. 6d. plus l s. p.p. D I 
250/S M1ins •nd Control Unit-£8 plus 6s. 6d. p. p. D I 
Enclosed is chcquo/ M.O. to the v•luo 01............................ I 
OR, enclosed is Sd. in sumps for broc:hures as D 

de.scribed. I 

I 
N AME .............. ............................ ........... . 

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

............................................................... 1 
C ALL S IG N ........................ ............ RSGBI I 

L 
DELIVER ENO O F J U N E .I ------
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AERIAL FEEDER CABLES 
75 ohm balanced twin feeder. Lou per 100 ft., 1·9db 
>< I 0 Mc/s. 6d. per yard. 
300 ohm balanced twin feeder. Loss per 100 ft., 
0·36db at 10 Mc/s. 6d. per yard. 
75 ohm coaxial feeder (standard). Loss pe r I 00 ft., 
2·5db >t 50 Mc/s. 9d. per yard, 
75 o h m coaxial feeder (low loss). Loss per 100-ft., 
3·3db ot 200 Mc/s. l / Bd. per yard. 
SO ohm coaxial feeder. Loss ?er 100 ft., Lldb 3t 

10 Mc/s. l /6d . per yard. 
P.P. 2/· on any order. 

r~ ~ .. 1 

llW" ~ I 
L~ -~~---~ 

THE K.V.G. 
XF-9A & XF-98 

MINIATURE 
CRYSTAL FILTERS 

DEVELOPED AND MA NUFACTURED IN WESTERN GERMAN Y 
ESPECIALLY FOR S.S.B. APPLICATIONS 

Chtck lhese ouuionding specificotions 

ELECTRONIQUES SMD-2 
SLOW MOTION TUNING DIAL 

Complete with 6 in. X ~in. c.scutchcon, 6 : I 3nd 36: I 
two speed epicyclic drive, 2 scales, 2 pointers. tun ing 
knob, fixing screws, instructions, etc. Excelle nt v3lue 
at 30/-. P.P. 2/6d. 

DIGITAL CLOCK FOR THE SHACK 

filter Xf-9A XF-9B 

Bandwidth (·6 db) 2.5 kc/s 2.1 kc/s 

Shape factor 6:50 db, I : 1.7 6:60 db, I: 1.9 

Stop band attenuation > 15 db > so db 

Dimensions only 1.05" x 1.1r x o.75. 

Centre frequency 9.0 Mc/s 

Application notes supplied with each unir. Write or phone for data sheer. 
Price (including 2 subminiature carrier crysa:als and sockets) 

Features a 
precision 
s ynchronous 
motor. 220/ 
260 volts, 50 
cycle<. £9. 19.6 
Writeforlca(lct. XF-9A £IS· I S·O XF-98 £19· 19·0 

JOYSTICKS 
Joystick do-luxe £5.19.6, 
Joystick stand £1.15.0. 
Joymatch ty pe 3 tuner for receiving 

£2.15.0. 
Joymatch type 5 tuner for transmitt ing 

£1. 17.6. 

SECOND-HAND RECEIVERS, 
TRANSMITTERS, TRANSCEIVERS, 

TRANSISTORISED 
CRYSTAL 

CALI BRA TORS 

POWER VALVES 
6HF5 39/6d. 6GJ5A 22/6d. 6DQS 39/6d. 
6JB6A 22/6d. 6116 35/-. P.P 1/6d. on any order. 

AUYIO TRANSISTOR 
H.F. power t ransistor for r.op band rigs .. 
NOW ONLY 29/-. P.P. 9d. 

ETC., ALWAYS AVAILABLE. 

• 100 kc/s o r I Mc/s models providing cali­
bration" pips·· well into the, VHF region. 

•completely self-contained Jnd supplied 1---------------------·• 
COAXIAL CONNECTORS 

·~~ 
complete with batr.cr'y, 

•transistorised r.hroughout 
• robustly constructed and :illttrJctively 

housed in a diccast box mc.asuring 4 in. '· 
3-j. in. X I f in. in blue h;;immcr finish. 

• Push·to-c.-libratc switch. 
• 12 month guuantec. 

I Mc/• model £4 19 .. 6d. 
100 kc/s model £5 19s. 6d. 

BARGAIN PACKS PL259 Co-Axial Plue with mica-foiled 
b~kelito. nylon load ed insulation 5/- each. 
P.P. 6d. RESISTORS 100 well assorted values and 
w ith P.T.F.E. (Teflon) insulation 7/6d. each. types. f W to 2W, 1% to 10% . hy-stabs. etc. 
P.P. 6d. A supor buy at 1 .. 6d. P.P. I s. 6d. 
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SO·ll9 Co-Axial Socket with mico·filled CAPACITORS 100 well ;mortcd silver 
bakelite, nylon loaded insulation 5/- eac;h micas. Ct'.!.-amics. p3pers, e leccrolyr.ics. air· 
P.P. 6d. s paced vari•bles, etc. at on ly I Os. P.P. Is. 6d. 
With P.T .F.E. (Teflon) insulat ion, 7s. 6d. l-----------------·I 
c.ch. P.P. 6d. 
M-359 right angle bend (socker. one end , 
plug the other). Only 2s. 6d. each, P.P. 6d 
UG-175/ U Reducer for PL-259. Cable 
entry 0·21' diameter. l /ld, each. P.P. 1d, 
UG-176/ U Reducer for PL-259. Ca ble 
ontry O·i6" diameter. l /ld. each. P.P. 1d. 

Orders over £1 post free. 

TRANSMITTING TYPE 
VARIABLE CAPACITORS 
245 pf vuiable air-spaced capacit ors. Gold 
plated vanes. Ideal for A.T.U .. Z -m;1r.ch, etc .. 
A really beautiful iob and only Ts. 6d. (the 
gold must be worth a fortune). P.P. Is. 6d. 

NATIONAL 
TRANSCEIVER NCX5 MKll 

• complete 10-80 metre station 
' 200 watts PEP SSB/CW, 100 wam AM. 
• digital frequency read-out 
• solid sute VFO 
• 2.8 kc/s filter shape facto r 6:60 db. I: 1.7 
• receiver sensitivity 0.5 µ.v for 10 db S/ N on 

SSB 
calrbradon: 100 cycles on all bands 

Price: £235. 10. 1 
NCX-A power supply/speaker con· 
sole £48.9.11 
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SWAN THE MOST RELIABLE AMATEUR TRANSCEIVER EVER 
MANUFACTURED. ASK THE AMATEUR WHO OWNS ONli. 

Sideband suppression 40 db 

Carr ier suppression SO db 

Lower sideband 80m-40m 

Upper 20-IS-IOm (opposite side­
band kit available) 

Full range of accessories. 

100 Kc calibrator kit £9 10. 
Opposite sideband kit . . £8 IS. 
Transistor V.O.X. £16 0. 
Remote V.F.O. with No.22 
adapter for up to 200 Kc 
split frequency working £50 0. 
Remote V.F.O. with 22 
adapter for full band split 
frequency working •. 00 0. 

Basic transceiver with A.C. supply/speaker £250.0.0. 
BIG SIGNAL, well In excess of 400W P.E.P. SSB, up to 320W C.W., 125W A.M. 

Precision dual ratio tuning. Full coverage of all bands 80-10 Mtrs. 
Immediate delivery. Top allowances on modern trade-in equipment. 

First class after ules service. Latest brochures available from your supplier. 

PETER SEYMOUR LTD. 410 BEVERLEY ROAD, HULL, YORKSHIRE 
TEL: HULL '41938 ('43353 afte r 7.30 p.m.) 

W e have now •ppolnc..t G. W . Smith .. yolW Centr.J lo•dOA As••• for S-.. Also J. B. Lowe, 115 Cavendish Road, Matlock, D erb71hire lor the H ldlan'a. 

All item 5 in stock at t im e of going to press 
£ .. d. 

RACAL RAl7L 500 Kc-30 Mcfs, I Kc. dial accuracy 28S 0 0 
COLLINS SIJ-2, 500 Kc-30 Mc/s, I Kc. dial accuracy 195 0 0 
EDDYSTONE 8'40C, 500 Kc-30 Mc/s. General 

coverage .. • ... ... . .. .. . ... . .. 40 0 0 
EDDYSTONE ECIO, 500 Kc-30 Mc/s. Genenl 

covcn,r:c. All tnn5iStor •.• ••. .. • ••. 40 0 0 
HEATHKIT HWl2 SSB tronsceivcr with >.c. power 

unit and microphone, 80 mtrs. model (l.6-3.8) 
lOOW. p.e.p. .. . . .. ... •. . ... ... SS 0 0 

AR88LF/ E Wit h " S" meter and improved SSB per-
formanco, Fully rewired with p.v.c. ... ... ... 40 0 0 

HALLICRAFTERS HT40 75 W. AM/CW ... 25 0 O 
GREEN LA600. Linoar, 80· 10 Mtrs. ... ... ... SO 0 0 
TRAP SETS. Full encopsulaced In epoxy rosin 80-1 0 

Mtrs. and ideal receiving or tnnsmitting :aeriil 
system per pair... .•• ... ... ... ••. 2 S 0 

A OE.LUXE AM/CW SSB Transmitter Americon 
He0th~it Apncho TX IE and motching SB I 0 Adaptor 
European M;iins input, factory made n.t 3 cost of over 
C200 as brand new throughout ... ... ... l~O 0 0 

LAB-GEAR LGJOO RF section Bl3pa, B0-10 Mtrs. as 
new ... ... ... ... ... ... ... 15 0 0 

New equipment available FROM STOCK. Top trade in 
allowances. Hira purcha.1a terms available on item, from 
£3S. 25% deposit. 
KW VESPA, 160-10 Mtrs. SSB/ CW/AM, with P.S.U.... 135 0 
KW 2000, 160.10 Mm. SSB/CW, with P.S.U., 90 W 

P.E.P. ... ... ... ... ... ... ... 205 0 O 
KW lOOOA, 160-10 MtrS. SSB/CW, with P.S. U., 180 W 

P.E.P. ... ... ... ... ... ... ... 235 0 O 
SWAN JSO, 80·10 Mtrs. lull covero,e, '400 W P.E.P. lSO 0 0 
H .A. 3SO, 80· 10 Mtrs, Dual conversion, with mech•n· 

ical filter... ... 78 IS 0 
BY 100 Equivalenu ... .. ... ... . .. each ~s. 6d. 
RF45 (icfd strcnar.h indiQtors with tefe.scopic ~tenna l S 0 
J :ap:ancse 1cmi-autom:atic bua keys. s.so w.p.m. •. 4 11 6 
SWAN ~00 '400 W. P.E.P. 80-10 ... 295 0 0 

410 BEVERLEY ROAD, HULL, YORKSHIRE 
T..,_1 lilW 419JI (OlSJ o(ht 1.'° ,.._, 
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HT-46 TRANSMITTER 
A new light weight compact quaru filter SSS-CW 
transmitter employlng new single conversion signal 
path circuitry of advanced design. 

FEATURES 
• Transceive Operation (when used with 

SX-146) 
• 175 watts input SSS, I SO watts input 

CW 
• Crystal Filter (9mc) 
• 500 kc bands 80 meters through 10 

meters (I· I 0 mer Xtal supplied 28.5-
29.0) others plug-in at user's option 

• Push to Talk 
• (Optional Vox) uses HA-16 
• Unwanted sideband down 50 db mini· 

mum 

:0~ tiJWUfh W~" 
• Carrier suppression 50 db minimum 
• 52 ohm pl-net output 
• Grid block. Keying for C.W. 
• Self-contaln,ed solid state power supply 

British Distributor: hallicrahers 
5th & Kostner Avenues 
Chicago, Illinois, U.S.A. 

COURIER COMMUNICATIONS 
182, Pentonville Road 

London N.1. 

We are the Antenna People 
SOME OF OUR ANTENNAS 

VERTICALS : RV·4. 10, 15, 20 & 40 Metres. 
V-4-6. 10, IS, 20 & 40 Metres. 

;-·1 ~::;. V-3 Jr. 10, 15 & io Metres. 
:-:1.Y;~ VTD Jr. 10, 15 & 20 Metres. 
~~.,' ~ TW-3X. El Toro. 20, 40 & 80 Metres. 
~~;~~J TA-31 Jr. 10, 15 & 20 Metres. Also Horizontal. 

;.~ • ~r.> MA·3. Mobile Whip. 10, 15 & 20 Metres. 

~~ (iifi HORIZONTALS: TA-33 Jr. TA-32 Jr. 10, 15 & 20 Metre Beams. 
;;_~ "'..~"' A-142. 14 Element 2 Metre Beam. 

A-203-C. 20 Metre Monoband Beam. 
A-3 I 5. 15 Metre Monoband Beam. V ·4·6. 

A-310. I 0 Metre Monoband Beam. 
T A-33, TA-32 & TA-36. I 0, 15 & 20 Metre 2 KW Rating Beams. 

TD-3 Jr. 10, 15 & 20 Metres. Trapped Dipole. 

Short Wave Lis tener's Ante nnas : SWL-7 Broadcast Short Wave Bands. 

04-BCa. RD-5 Ham Bands, 10, 15, 20, 40 & 80 Metres. 

Accessories: D-4BCA. Base loading Coil for 80 Metres with V-4-6. 
AK-60. Masthead Adaptor. 

Polythene, Cord and Rope. 
Rotators. 

Coax Cable & Twin Feeder. 
S.W.R. Indicators. 

Towers. 

Send for complete Catalogue, containing full details of Antennas and other technical 
information. 25 pages I/·. 

Mas/el/ ~c/_td. 40, Valley Road, New Costessey, Norwich, Norfolk Nor. 261< . 
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RADIO SOCIETY OF GREAT BRITAIN 
INCORPORATED 
1926 

PATRON 
H.R.H. THE PRINCE PHILIP 

DUKE OF EDINBURGH, K.G. 

--•COUNCIL 1966, ______________ _ 

PRESIDENT R. F. STEVENS, G2BVN 

EXECUTIVE VICE-PRESI DENT F. K . Parker, G3FUR 

IMMEDIATE PAST PRESIDENT E.W. Yeomanson, G311R 

HONORARY TREASURER N. Caws, FCA, G3BVG 

ORDINARY ELECTED MEMBERS J. Etherington, G5UG 

MEMBERS ELECTED BY ZONES 

J. C. Foster, G2J F 
E.G. Ingram, GM61Z 
L. E. Newnham, BSc, G6NZ 
w. A. Roberts, Mll'.I'. , G2RO 
G. M. c. Stone, AM IEE, AMIERE, G3FZL 
J. W. Swinnerton, TD, BSc (ECONHHONS). AIL 

G2YS 
L.,j)uis Varney, AMIEE, AIL. G5RV 

L. N. Goldsbrough, BSc(OXON), MA, G3ERB 
J.C. Graham, G3TR 
A . D. Patterson, BASc , Gl3KYP 
J. F . Shepherd, GM3EGW 
G. Twist, G3LWH 

GENERAL MANAGER AND SECRETARY 
ASSISTANT SECRETARY 

John A. Rouse, G2AHL 
P. C. M. Smee 
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REGIONAL REPRES·ENTATIVl!S 

Region I .-North Western. 
Region 2.- North Ea.storn . 
Region 3.-West Midlands. 
Region 4'.-C.st Midlands. 
Region 5.-Eastern. 
Region 6.-South Central. 
Region 7.-London. 
Region 8.-South Ea.stern. 
Region 9.-South Western. 
Region I 0.-South Wales. 
Region I I .-North Wales. 
Region 11.-North-East Scotl•.nd. 
Rc;gion 13.-South~Ea.st Scotf;tnd . 
Region 14.-Wcst Sc:otlJ.nd. 
Rc1ion 15.-Northern lrel:md. 
Region 16.-E•st Anili11. 
Region 17.-Southern. 

B. O 'Brien, G2AMV, I Watcrpark Ro•d, Prenton. Birkenhead, Cheshire. 
K. Sketheway, BRS2018S, SI Baret Road, Walkerg>tc, Newcastle-upon· Tyne. 
Office vacant. 
F. C. Ward, GlCVV. 5 Upl•nds Avenue, Littleover, Derby. 
S.J. Granfield, GSBQ, St. Lukes, ~7 Warren Road, Cambridge. 
L. W . Lewis, GSML, 34 Cleve lands Avenue, Cheltenham. 
P. A, Thorofood, G4KD. 35 Gibbs Green. Edgware, Middlesex. 
O. N. T. Wi Iiams, G3MDO, Sclenr, Now House LJ.ne. Thanini con, Canterbury, Kent, 
R. E. Griffin, GSUH, 13 Alexandr> Road. Uplands, Bristol 3. 
C. H. Parsons, GWSNP, 90 Mac•ycocd Road. Heath, Cudiff, Glam. 
Office vacant. 
J. Macintosh. GM31AA, Broom Park, Cradleh•l l, lnvorness. 
G . P, Millar, GM3UM. 8 Plewlands Gardens, Edinburgh 10. 
A. F. Hunter. GM3LTW. 4-5 Cauil lls Rood, Moybolo, Ayrshire. 
L. M. Lyske. Gl3CDF, 63 Church Street, Portadown, Co Armagh. 
P. J. Naish, GJEIX, 6 Mildmays. Danbury, Chelmsford, Essex. 
L. Southwell, GJJLS, 15 Hollybank Road, Hythe. Southampton, Hanes. 
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QSL BUREAU MANAGER 

A. 0. Milne, G2M I, 29 Kechi II Gardens, Bromley, K ent 
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* Hire • Part 
Purchase Exchanges 
MIDLAND AGENTS FOR K.W. ELECTRONICS LTD. 

KW2000 (90 watts) complete for only £173. PSU £32. Available from stock 
KW2000A (180 watts) complete for only £195. PSU £40. 
KW600 Linear Amplifier, complete with PSU £115. 

Illustration shows a smart and powerful station, the KW2000 and KW600 with PSU-styled In the new 
"G" llne. (Cabinets with lift-up lids, handsomely finished in two-tone grey stoved enamel.) 

going ... MOBILE? 
GET OUT AND ABOUT THIS YEAR 

--·MOBILE 

--·FIXED 

--· PORTABLE 

L V.H.F. £69 

160m. £64 W ITH A TW COMMUNICATOR 

WRITE FOR BROCHURES ON THIS "TOP LINE " GEAR 

or Better still call and see it! 

G2AK GJLAY - AT YOUR SERVICE - GJVFV G8AKI 

170-ln CORPORATION STREET, BIRMINGHAM 4. f6e3~ 
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An .•lpp1·ec-Wtiou 

The Spirit of Amateur Radio 

By A. C. W . BIDDELL, GJGNM • 

I N February 1962, my daughter sailed for New York on 
what was, at that time, intended to be a stay of about six 

months. 
The evening before she sailed, I thought it would have 

been nice to hook up with an amateur in New York with 
whom 1 could put her in touch and arrange an occasional 
sked for the purpose of keeping in closer contact with her 
Ihm would otherwise be possibl~ but I realized I had left it 
rather late. However, on the on-chance, r fired up the rig 
on 20m c.w. and called" CQ NYC." 

Here l must digress for a moment in oPder to introduce a 
strange coincidence: some weeks previously I had been asked 
by a neighbour to keep a lookout on the bands for a friend 
of his who had recently returned to the US after a tour of 
duty with the USAF in England, and had newly acquired 
his ·• ticket " with a W A2 call-sign. 

My CQ was answered by a W2, the last three letters of 
whose call-sign were identical to those of my neighbour's 
friend. Unheeding the absence of the letter A in the prefix, 
I jumped to the conclusion that this was the WA2 who had 
also been asked to keep an ear peeled for me, and I accor­
dingly greeted him by name. When the W2 came back 
again and announced his name, which differed from that of 
my neighbour's friend by one letter only, confusion was 
worse confounded and [ began to do ubt my ability to read 
the Morse code! 

To return to the main theme, when we had finally sorted 
ourselves out, the W2, whom [ will call M henceforth, said 
he would be delighted if my daughter would contact him on 
her arrival and he would be happy to give her any help in his 
power, including some useful introductions for employment 
if she needed them, and also that he would be happy to set 
up a sked, which we did. 

Eventually my daughter got into touch with M who proved 
a tower of strength to her in showing her the ropes and 
advising her on many points concerning her new life in a 
strange country, and it was a source of great comfort to me to 
know that she had a mature friend and adviser to whom she 
could turn if any problems arose. 

The six months came and went and my daughter, who had 
found herself a job which she loves, and had also fallen in 
love with New York, decided to remain there. Jt was 21 
years before I saw her again when, after being sent on a trip 
to Geneva by her employers, the United Nations, she suc­
cumbed to home-sickness and the proximity o f England and 
decided to return home. After only a few weeks in England 
the call of New York proved too strong and she returned 
there in October 1964, becoming fully reinstated a t the 
UN. 

During the whole of the 4 years since February 1962, 
Mand I have maintained a regular weekly sked on 20m c.w. 
and occasionally on s.s.b. We have rarely missed a week, and 
this was only caused by absences from home on business 
o r vacation, and more rarely, owing to poor band conditions. 
The ta lly to date is 190 QSOs in 2 12 weeks, which is not a bad 
record and one which says much for 20m as a band for 
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regular year-round DX communication, sunspot minima 
notwithstanding. 

ln these 4 years M has been like a second father to my 
daughter, taking her into the bosom of his own family and 
lavishing hospitality and kindness upon her. Indeed, to list 
his many acts of kindness and generosity bo1h to her and 
myself would occupy pages. 

There can be few amateurs who have not formed a mental 
picture of someone they have worked over the a ir many times 
and then very often found, on meeting, that the mental 
image is very different from the reality. However, T came to 
know M so well over the a ir that when he recently visited this 
country with his charming XYL on a vacation trip and we 
met for the first time, there were no surprises, at least on my 
part. It was not in the least like meeting n stranger, but more 
like a reunion with a n old friend. He is, in the idiom of his 
own country, a "great guy." I preserve h is anonymity to 
spare h is blushes! 

This saga, if I may use the term, has all grown out of one 
chance QSO back in 1962, and is a shining exemplification of 
the true Spirit o f Amateur Radio, and the brotherhood and 
friendship between nations that can be achieved through its 
medium. 

Pen Pals Wanted 
The F rench socie ty, REF, has info rmed us that several 

members wish to correspond with British radio amateurs or 
their families. The details are as follows: 

(i) A member who has studied English for eight years 
would like to correspond in English with an amateur 
or the son of an amateur in the 19-20 age group. 

(ii) A French amateur, living 50 km from Par is, wishes 
to obtain a pen-pal for his 14-year-old da ughter who 
has studied English for three years. 

(iii) A French sho rt-wave listener, age 19, would like to 
correspond with students of similar age in the UK, 
Austra lia, New Zealand or Asia. He is prepared to 
exchange tapes, etc. 

(iv) Ao 18-year-o ld member of REF would like to 
correspond with a British student of the same age. 

All correspondence in connection with these requests should 
be addressed in the first instance to Rescau des Emetteurs 
Franca is, 60 boulevard de Berey, Paris J 2°, France. 

Mullard Film M eetings 
Coming meetings are to be held during June at the 

following places: 7th, Randolf Ho tel, Oxford; 8th, G reat 
Western Ho tel, Reading; 13th, Hotel Lcofrec, Coventry; 
14th, Norbreck Hydro, Blackpool; 15th, Town Hall, Black­
burn; 21st, Queen's Hotel, Southend-on-Sea; 22nd, Gros­
venor Restaurant, Glasgow; 23rd, Le ith Town Hall, Edi.n­
burgh ; 28th, Union Hall, Londonderry; 30th, King Qeorge 
VI Youth Centre, Belfast, RSGB members wishing to 
a ttend a meetin$ should write to fan Nicholson, Films and 
Lectures Organisation, Mullard House, Torrington Place, 
London, WCI, for a formal invitation. AU meetings com­
mence nl 7.45 p.m. and refreshments are served after the 
lecture. 
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A. D. Patterson, 

G/3KYP/E/4BC 

PATTERSON, Alexander Davidson. born Dublin 1932. 
Graduated B.A.(Sc) . University of Dublin (Trinity 

College) 1955. Moved to Belfast 1956 on appoimment as an 
Electronics Engineer with Short Bros. and Harland. Jn 1955 
married Miss Anne Rosborough, Belfast, a fellow graduate. 
Father of four children. Thus could read one description 
of A. D. Patterson. However, ~mother apt description of 
"Barney," as he is widely known, the friend, councillor and 
helpmate lo his very large and widespread circle of friends 
in Amateur Radio, is a much warmer catalogue- not easily 
condensed into a few paragraphs. 

It is rare indeed to find a·• back room boffin·· not only 
gifted with " hands for anything " but with a dynamic 
personality and orga1lizing abi lity which makes for natural 
leadership. Barney has all these qualities plus a warm 
friendly nature with a fund oJ native wit and humour. 

Undoubtedly GI land has not been the same since Barney 
arrived in its midst. There is now much more organized 
effort under tbe banner of the RSGB both in the social and 
in the active sphere of the hobby. Barney does not, of 
course " run everything " but he bas the knack of prodding 
o thers into action and getting results. 

While still a student he obtained his first liceoce- E£4BC­
to which he added GC3KYP on arrival in Northern Ireland. 
On becoming a member of the City of Belfast YMCA Radio 
Club he was soon elected to its Committee. In 1962 he 
became the first representative from Northern Ireland to sit 
o n the RSGB Co uncil following his election as representative 
for the then Zone F which at that time covered Scotland and 
Northern Ireland. Jn 1965 when GI became a separate 
RSGD Zo ne, Barney was re-elected to Council as its repre­
sentative and is presently a member of the Membership and 
Representation Committee. 

Jn 1959 Barney helped to organize a Gl DXpedition to 
Ra thlin Island off the North Antrinl coast in commemora­
tion of the Marconi Centenary. The talcs of that adventure 
will be handed down from father to son. In 1961 and again 
in 1962 he joined the DXpedition o rganized by his Ef friends 
to the Aran I slands off the west coast of Ireland. Ln 1964 the 
the first ever EI/GI Convention under the auspices of the 
RSGB and IRTS was held at Ballymascanlan near Dundalk. 
This convention was voted an outstanding success by the 
very large turn-o ut or Gls and Els and no one did more than 
Barney Patterson to ensure that success. 

Ever moving with the times, last year he organized an 
RSGB Teach-in at a Belfast hotel at which astronomer 
Patrick Moore and v.h.f. expert John Stace, G3CCH, 
lecwred o n the moo n and moon-bounce respectively. 

An expert on ra dio circuitry, Barney appears to spend 
more t ime " trouble shooting " for his friends than operating. 
Nevertheless, with flarry Wilson, EI2W, he made the first 
G I/E I contact on 70cm. 

His home in Cyprus Avenue, Belfast, known locally as 
ZC4 A venue, operates as the unofficial headquarters of his 
large circle of friends. All receive a ready witty welcome from 
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Barney (and Anne). The coffee pot is never cold aud his 
70 Mc/s transceiver keeps ever listening watch in an area of 
high 70 Mc/s activity. 

[n spite of the many calls of Amateur Radio Barney found 
time to log the flying hours necessary to obtain in 1964 his 
Private Pilot's Licence, and from Newtownards Airport has 
piloted himself and friends across the Irish Sea on Amateur 
Radio Missions. 

Undoubtedly Amateur Radio in general and in Northern 
Ireland in particular is the richer for Barney Patterson, the 
guide, philosopher and friend o f all who know him. 
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GB2RS SCHEDULE i 
RSGB News Bulletins are tnnsmitted on Sundays ln accordilnce -= wit:h the following schedule: ~ 

~ Fre quency T ime Location o f Station ~ 
~ 3600 kc/s 9.30 o.m. South Ea.st England § 

~ 1g.iSa·.m. ~:!~~~Area i i 10.30 o.m. North Midlonds § 

~===~=--= i l.JomO:.m. ~o':."t~h ~c0.': Sec~~\~~~ i 
11 noon North Ease Scotland ~ 

145·10 Mc/s 9.30 a.m. Beaming north from London ~ 
~ 10.00 a.m. Beaming west from London ~ 
~ 145·8 Mc/s 10.15 a.m. Beaming south from Belfast ~ 
~ 145·30 Mc/s 10.30 a.m. Beaming north west from Sutton I 
~=:::=~ Coldfield § 

f 1.00 ;a.m . Beaming south wen frum Sutton 
Coldfield 

~ 145 ·50 Mc/s 11.30 o.m. Beaming north from La eds 
§===-= 12 noon Beaming cast from Leeds 

News items for inclusion in the bulletins should reach He:ad· 
quarters not 13ter than first post on the Thursday preceding trans· 
mission. Reporu from affiliated societies a.nd from non-:;affili;ited 
societies in process of formation will be welcome. 
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A Phase-Locked 2m V.F.O. 
By R. SCRIVENS, GJLNM * 

A S the 2m band becomes more popular, the problem of 
J-\. finding a transmitter crystal on a clear frequency 
becomes more difficult and the need for v.f.o. control more 
pressing. During periods of good conditions the ability to 
change frequency is almost essential to avoid interference 
on one's own signal. 

All the v.h.f. v.f.o. systems in common use at present have 
some drawbacks: the v.x.o. circuit gives only a small fre­
quency shift consistent with high stability and the t ransverter 
system (i.e., mixing a variable low frequency signal with the 
output of a crystal oscillator-multiplier chain), although it 
is capable of wide frequency coverage with good stability, 
may produce spurious out-of-band signals, unless great care 
is taken in design. 

If it can be made sufficiently stable, a free-running oscillator 
driving the transmitter directly is obviously the best method. 

CRYSTAL 
OSCILLATOF\ 

AHO 
MULTI PLIER 

OUTPUT TO 
TRANSMITTER 

l\EACTANCE 
VALVE 

FREO.UEHCY 
DISCRIMINATOR 

TUNED TO 
(fz-hl 

Fis. I. A simple frequency control system u1ine a frequency d is­
cr iminator. 

This led the author to consider whether some form of auto­
matic frequency control system could be employed with a 
v.h.f. oscillator to improve its stability. The first idea was 
to use a.f.c. on the lines used in f.m. broadcast receivers 
(Fig. 1 ). Here the reactance valve adjusts the frequency of the 
tunable oscillator to give zero d.c. output from the discri.mi­
nator. If the variable v.h.f. oscillator tries to drift, an error 
voltage is fed lo the reactance valve to correct the frequency. 
There must, however, be an error in frequency before there 
is any output from the discriminator to provide correction. 
Hence this method will reduce oscillator drift but not 
completely eliminate it. 

The frequency and phase of a wave are inseparable. A 
signal cannot change frequency without simultaneously 
changing its phase relationship with a fixed reference signal. 
Furthermore, even if two signals are only sHghtly different 
in frequency, their phase relationship will be varying con­
tinuously from in phase to completely out of phase. There­
fore, if two signals can be made to maintain the same phase 
relationship between each other they must both be of exactly 
the same frequency. The discriminator of F ig. 1 may be 
replaced with a phase detector and reference oscillator to 
give Fig. 2; the output of the phase detector now controlling 
the v.h.f. oscillator frequency. This is known as a phase­
locked loop system. 

The Phase Detector 
In the chosen circuit (Fig. 3(a)) the phase detector is a 

6BN6 gated beam valve. This was selected because single­
ended, untuned input circuits can be employed so enabling 
operation over a wide bandwidth to be easily achieved. In 

• ~Belland_ Drive, Charlton Kings, Cheltcnhnrn. Glos. 
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CRYSTAL 
OSCILLATOR 

AND 
MULTIPLIER 

OUTPUT TO 
TRANSMITTER 

4 -5 Mc/•----

I F 
AMPLIFIER 

PHASE 
DETECTOR 

REACTANCE PHASE 
VALVE LOOP 

Fis. 2. Block diasram of t he phase-locked system described in this 
article. 

addition, provided the input signals well exceed 2 volts peak, 
the valve is self limiting, i.e., the output voltage amplitude is 
independent of the amplitude of the input signals. A simpli­
Jied description of the operation of the circuit is as follows: 

Anode current flows only when both input grids are 
posit ive and this current does not rise further than the value 
reached when both grids are at about + 2 volts. Thus, if the 
input signals are of the same frequency but differing in phase 
by 90° and their amplitudes greatly exceed 2 volts peak, the 
anode current waveform consists ideally of square pulses as 
shown in Fig. 3(b). When the resulting anode voltage wave­
form is smoothed by R and C, a steady d.c. voltage is 
obtained dependent upon the average value of the anode 
current. If the phase difforence is now reduced to zero (Fig. 
3(c)), the duration of the anode current pulses is doubled and 
therefore the d.c. output voltage is also twice the previous 
value. Clearly, if the input s ignal phase difference is 180°, 
the output voltage is zero. Hence the output voltage of the 
circuit is dependent on the phase difference between the 
input signals. It should be noted that if the inputs are not 
quite the same .in frequency, the output voltage varies at the 
difference frequency because the phase relationship between 
the signals is then constantly changing. Thus the circuit is 
;nerely a special form of multi-grid mixer. ln fact, any mixer 
circuit can be considered to be a phase detector. 

Design Considerations 
The practical system operates at 72-73 Mc/s (i.e., half the 

desi.red output frequency) as it was thought unwise to 
generate the signal directly on 2m because of the possibility 
of the modulated signal from the associated transmitter 
breaking through and upsetting the phase lock. The output 
of the v.f.o. is doubled by conventional methods in the 
transmitter. 

Let us assume that the required output frequency is 72 
Mc/s. Using the system shown in Fig. 2, when the system is 
locked to give an output at this frequency, both signals to 
the phase detector must be at 5 Mc/s. If the frequency of the 
72 Mc/s oscillator now tries to change, the phase relationship 
between the i.f. signal and the reference also changes. Tbis 
produces a change in the voltage fed to the reactance valve 
so correcting the v.h.f. oscillator frequency. Even if the 
change in frequency is small, the phase detector can produce 
a large correction voltage. It is for this reason that the phase 
lock system generates a far more accurately controlled signal 
than that produced by the method shown in Fig. J. 

It can now be seen that if the reference oscillator frequency 
is varied, the v.h.f. oscillator varies with it, and what is more 
important, the v.h.f. signal has in effect the stability of the 
low frequency reference (assuming that the crystal oscillator 
is perfectly stable). 

At the instant of switching on, the two inputs to the phase 
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Fis. l . (a) A 68N6 valve connected as a phase detector; (b) wave­
forms at t he phase detector with Input 1l1nals 90° out of phase; (c) 

waveforms at the phase detector with input 1i1na ls in phase. 

detector arc unlikely to be at the same frequency. This means 
that its output is an alternating voltage. If the phase loop 
has a rapid response (i.e., a wide bandwidth), the v.h.f. 
oscillator is pulled in to lock. Unfortunately in practice it has 
been found that when using a wide bandwidth, spur ious 
signals of around 500 kc/s appear o n the phase detector 
OUtP.Ut. These signals obviously frequency modulate the 
oscillator and produce sidebands spaced approximately 500 
kc/s either side of the main output frequency. These spurious 
signals are probably caused by the phase lock " hunting." 
Once lock is achieved the phase detector output consists o f a 
stead y d.c. voltage together with a comparatively low fre­
quency a.c. signal to correct any " burble" of the 72 Mc/s 
oscillator frequency. Thus, after the system is locked, the 
phase loop bandwidth may be reduced drastically to elimi­
nate any spurious signals without affecting the frequency 

stabilization of the output. To do this a capacitor of suitable 
value is shunted across the phase detector output s hortly a fter 
applying the h.t. T his is done automatically by means of a 
relay whose coil is fed via a long time constant CR network 
from the h.t. supply. This additional capacitor also serves 
to eliminate any 4-5 Mc/s r ipple that may be present on the 
detecto r output. 

A Practical Arr.angem ent 
The actual design develo ped by the author consists of three 

separate units. The phase detector and its cathode follower 
output stage together with the power supply are on one 
chassis, Fig. 4; the r. f. circuitry is on a second chassis, Fig. 5; 
and the 4-5 Mc/s transistorized reference oscillator forms the 
third unit, Fig. 6. This splitting-up of the circuit allows 
greater flexibility. The phase detector can be used with 
oscilla tors for other frequencies and the reference oscillator 
can be kept away from the heat produced by other parts of 
the circuit to imp rove its stability. This arrangement does 
mean that extra circuitry is necessary to provide the low 
impedance outputs required for the interconnecting cables 
and hence some s implification would be possible if the whole 
circuit were built on one chassis. 

Power Supply a nd Phase Detector 
The power supply is a conventional full wave c ircuit with 

a two section choke input fi lter. V2 provides a low impedance 
+ IOOV supply for the directly coupled stages V3, V4 and 
V8b. V4 is the cathode follower output stage for the phase 
detector V3. LI and CS fom1 a trap circuit to attenuate the 
4-5 Mc/s component in the detector output. Relay A is 
opera ted from a + 12V d.c. supply via the TRANSMIT/ 
RECEIVE switch. T his relay switches on the whole circuit. 
Relay B operates about half-a-second a fter the application of 
the h.t. supply and, provided that SJ is closed, connects C4 
across the phase loop to reduce its bandwidth. RI a llows 
C4 to charge to the d.c. output voltage of the phase detector 
before relay B operates. If this resistor is not fitted, the 
charging current o f C4 causes the system to drop out of lock 
when Bl contacts close. The supply to the t ransmitter relays 
is fed via B2 contacts. By this method the transmitter is not 
switched on unt il the phase loop bandwidth has been reduced 
and the possibility of spurious signals eliminated. A 1 mA 
meter is connected via R2 across the reactance valve input 
so that the d.c. control vohage can be observed. 

R.F. Unit 
VSa is the 72-73 Mc/s variable oscillator, the frequency of 

which can be adjusted manually by C2 and electronically by 
the reaetance valve V8b. The o utput of V5a is amplified and 
isola ted from the transmitter input by V5b. The anode ciruit 
of the crystal oscillator V9a is tuned to the third harmonic of 
the crystal frequency and V9b further doubles this to 77 Mc/s. 
The signa l from the oscilla tor VSa is fed to the control grid 
of the miitcr V6 and the output of V9b to the suppressor 
grid of this valve. The difference frequency is selected by the 
broad-band tuned circuit IA/C6 in the anode of V6. This 
signal is then further amplified by V7 before being trans­
formed to a low output impedance by the cathode follower 
VSa. 

Reference Oscillator Unit 
The oscilla tor itself, TR I, is an almost identical copy of 

W3JHR's "synthetic rock" circuit ("Technical Topics," 
RSG B BULLETIN, December 1963). TR2 is a n emitter follower 
driving the directly coupled pair T R3 and TR4 which provides 
the required output voltage at a reasonably low impedance. 
One difficulty experienced with this circuit was pulling of the 
oscillator frequency with load variations. This effect is much 
more difficult to prevent than in valve c ircuits owing to the 
internal feedback in transisto rs. C7 was reduced to IOpF 
to minimize this. The NET switch S2 is mounted on this unit. 
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TO REHl\ENCE OSCILLATOR UNIT TO RF UNIT 
~ 

.....,lJ"SO- m .... A,_ _ _ l\L~ b.J 
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I 
I 
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I INPUT 
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~ - S Hc/s FROM 
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IK 0·02 

4-S Hc/s 
----.....,01FROH 
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RZ 
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0-!mA 
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PHASE LOCK 
._._ ...... __ .... _ ___...__+---"<>l~~L~EtCiAf~E 

0·1 

Fir. 4. Circuit dia1n.m o f the power 1upply and phase detector unit. LI, 3.c s.w.e. enam., i in. Ions, clo1• wound on O·J in. diam. slue tuned 
former. Tl , mains tranoformer,0-100/220/140 primary. lS0-0-250 V, 80 mA, 6 ·3 V, IA, and 6·l V, '4 A secondarieo. 

S3 allows the v.f.o . to be run continuously for maximum 
stability if required. 

It must be admitted that this unit could be improved. ln 
particular, the output impedance is rather high, limiting the 
length of interconnecting cable that can be used to about I ft. 
Of course, any 4-5 Mc/s oscillator may be used provided it 
can supply around 4 volts peak-to-peak signal across a 
IK ohm load. 

Construction and A lignment 
The construction of all the units is quite conventional. No 

special precaut ions need be taken io ensure high stability of 
the oscillator VSa but the grid connections to this valve 

cs 

ZOOpF SH 

so~~ 
SH 

IOOOpf 
SH 

should be kept as short as possible because of the rather high 
capacitive loading inherent in the circuit arrangement. The 
co-axial interconnecting cables should be kept fairly short 
(i.e., not much longer than I f1.) for although the various 
output impedances are quite low, no attempt has been made to 
match the corresponding input circuits to the cables. An 
exception to this is the 72-73 Mc/s output from VSb which 
can be coupled to a link winding on the input circuit of the 
transmitter by any reasonable length of cable. Ia the writer's 
transmitter the drive from the v.f.o. is amplified by a QV04-7 
stage, then doubled in a second QV04-7 which drives a 
QQV03-20A p.a. running at 20 watts input. 

Alignment is best carried out with the a id of a g.d.o. and 

• ;;:;: OUTPUT TO fHASE 
~ OETECTOR lV3) 

O·OZ 

2·2K 

Fia. 6. Tran1l1tor 4 to S Mc/a reference 09cillator. CJ, 150pf max. (Winaron a nd Ro aero CU.1'42, 18/·0IS, with sections connected in parallel. 
This type can be found in the •x·1overnment RF16 unit). LS, JO t.w.1. enam., f in. Ions, on O·J in. diam. air cored former with 1c,reenln1 can. 
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Fi1. S. Circuit d iagram of the r.f. unit. C, O·Oli.tf ceramic: C I ·2. 1an1ed var"iable capacitors, approximately 8 + SpF. Lla, S turns, 16 s.w.a., tin­
ned copper, !-- in. long, on O·l in. diam., former-. Llb, I turn, 26 s .w.a., p.v.c. covered, wound over earthy -end of Lla. Lla and L3b as Lla and Llb. 
L4, LS, 34 s .w.g. en;;am., 0·8 in. lo ng, close wound, on 3/8 in. diam. slu1 tuned formers with screenin1 cans. L6, 10 turns, 32 r.w.1. e n.am., close 
wound, on ! in. diam. s lug tuned former. L7, 6 turns, 24 s.w.1. enam., close wound, o n * in, diam. tlug tuned former. RFCI , 2, l , v.h.f. chokes, 

40 in. 30 s.w.1. enam., close wound, on -h in. diam. rod. RFC4, 200~.r.H choke. 

absorption wave-meter. The crystal oscillator/multiplier 
chain is first tuned for maximum output at 77 Mc/s. CB 
should then be sel lo about one quarter of its maximum 
capacity and the reactance valve disabled by short-circuiting 
its input socket. With the a id of a 2m receiver, C2 is tuned 
until the second harmonic of the oscillator VSa falls in the 
band. The ii1put to the phase detector from VSa is then con­
nected and the grid current of VJ in R3 measured. LA and L5 
a re now adjusted to give a reasonably flat response as V5a is 
tuned across the band. The current in R3 should be of the 
order of SOµA . LI and C5 in the phase loop can be resonated 
at 4·5 Mc/s with the a id of the g.d.o. The reference oscillator 
and phase loop may now be connected after removing the 
short circuit from V8b grid. C4 for the time being is discon­
nected by opening SI. C2 is now varied until the meter 
shows a fairly rapid swing from maximum lo minimum (or 
vice-versa) with tuning. In this region the oscillator is phase 
locked and a steady, pure note should be heard in the 2m 
receiver a t a frequency determined by the setting of the 
transistor oscillator. When correctly locked, variat ion in 
tuning of the reference oscillator causes the meter deflection 
to change; the reading increases as the frequency is moved in 
one direction and decreased when moved in the other. To 
increase the frequency range over which the system locks 
without tJ1e need for re-adjustment of C2, CB may be increased 
(C2 will then also require adjustment because of tbe additional 
capacitive loading introduced). There is a maximum value 
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for CB beyond which violent oscillations occur round the 
feedback circuit. 

Once the circuit has been set, S I may be closed and the 
system should remain in lock. When using the v.f.o. to drive 
a transmitter, S I must always be closed, othenvise there is a 
possibility of spurious signals being radiated. 

Conclus ions 
[n this arrangement the maximum frequency range which 

can be covered without re-adjustment of C2 is about 700 kc/s 
at 2m. This could be improved by more careful design to 
give better limiting before the phase detector, a wider band­
width phase loop and wider frequency control capability by 
the reactance valve. A variable capacitance d iode would 
possibly give better results than a reactance valve, but these 
devices are not easily obtainable. The whole of the 2m 
band can, of course. be covered with the circuit as shown but 
when making large frequency changes C2 needs s light 
re-adjustment to mainta in phase lock. 

rt is admitted tha t this type of v.f.o. is rather complicated 
but it does pave the way to more interesting possibilities. 
There seems to be no reason why one could not construct a 
transmitter consisting simply of a free running oscillator 
contro lled by a phase detector fed from the output of a 
crystal controlled converter and a reference oscillator at the 

(Conti1111ed OJJ page 373) 
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Overhauling the Marconi CRlOO 
By B. HAYES, GlJBU • 

THE CRIOO was built by the Marconi Wireless Telegraph 
Company at Chelmsford for the Royal Navy and 

given the service No. B28. Although seven different models 
were produced, the circuitry is basically the same in each case, 
the minor differences being simply to satisfy the differing 
requirements of the various services. The different models 
were designated CRJOO, CRI00/2, CRJ00/4, CRI00/5, 
CRI00/7 and CRI00/8, all with a frequency coverage of 
60 kc/s to 420 kc/sand 500 kc/s to 30 Mc/s in six bands. The 
basic circuit is shown in the fonn of a block diagram, Fig. J, 
which is common to all CRJOOs produced. 

The CRIOO is still available on the surplus market in 
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MIXER 

V3 

osc 
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IF 
VS 

IF 
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plentiful numbers, the condition being the principal factor 
which governs the price. The writer's CRIOO was purchased 
in a very poor state, looking as though it had spent several 
months on the sea bed! The aim of this article is therefore to 
show that with a little time and patience, one can bring the 
receiver up to its original condition. 

Power Supply 
One of the most important sections of any receiver is, of 

course, the power supply, and this has proved quite trouble 
free, apart from the occasional replacement of the rectifier 
valve, a U50. The replacement can be either a 5Z4G or 
5Y3G. If tl1e receiver has been standing unused for a con­
siderable time, another component which is likely to fail is 
the electrolytic smoothing capacitor, which is an 8+ 8+ 8µF 
400V working wet electrolytic can type. This has a tendency 
to dry up after a few years' service, because the tempera­
ture in the cabinet soars owing to the eleven valves. 
A 120 mA fuse is used in the centre tap of the mains trans­
former, and should this have " blown " it is advisable to 
check the electrolytics before replacing this fuse. ft is still 
possible to obcain this triple capacitor and the writer 
replaced it with a 450V working type. The mains trans­
former has a tapped primary, with taps at 200/215¥, 220/230¥ 
and 240/250V, but with a nominal 240 volts a.c. supply, it is 
wiser l'o use the 220/230¥ tap on the traJ1Sformer, otherwise 
the heaters of the valves will be under-run. A couple of 
0·01 µF paper capacitors arc fitted on each mains line, and 
the centre of these is taken to the chassis, which means that 
unless an efficient earth is connected to the receiver, it is 
possible 10 get quite a " tingle ". These capacitors are fitted 
on the mains side of the ON/OFF switch, so are permanently 
in circuit. 

Audio Stage 
The audio stage was the first to be tackled. The valve used 

by the manufacturer was a KT63, the nearest equivalent 
of which is the 6V6. This gives 2 watts of audio, which is 
adequate for the usual 3 ohms speaker. The multi-ratio 
output transformer incorporated in the CRIOO and CRl00/2 

• 3 t Beverley Crc:secnt, The Hcadlnn~. Norlhrunpton. 
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has a 3 ohm output, which is taken to two binding posts on 
the pa.xolin panel at the rear of the receiver. The output of 
the models /4, /5, /7 or /8, however, is intended to match into 
a 1000 ohm speaker, and it is therefore essential to replace 
the output transformer with an ordinary speaker transformer 
to match a 6V6 into 3 ohms. The two phone jacks on the 
front panel automatically mute the speaker on models 
CRI00, /2 and /8 when a pair of high resistance headphones 
is plugged in. A very suitable pair of headphones is the 
"CHR " series which employs balanced armatures and is 
very sensitive. Also on the rear panel is a pair of tcnninals 
for 600 ohms output for use with a line or amplifier, and the 
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V9 

LS 

Fi1. I. Block dlaaram 
of the CRt OO receiver. 

output from these terminals is unaffected when a pair of 
headphones is connected to the receiver. 

Detector and Noise Limiter 

The second detector, a.v.c. and i.f. amplifier precede the 
output stage and the valve used for this is the DH63 or 6Q7. 
The triode section of this valve is resistance-capacity coupled 
to the grid of the output valve, a 6V6. If i.f. instability is 
heard on the speaker it is advisable to check the 500 pF 
capacitor connected to the anode of the DH63, as this has 
often been found to be leaky on the /8 model. 

A noise limiter using an EB34 is filled , but no variation of 
limiting is possible. This should therefore be replaced and a 
suitable circuit using an 0A81 diode is shown in Fig. 2. 
The switch for this can be placed on the front panel between 
the R.F. GAIN control and the main tuning knob. Other 
circuits have been tried, but the one shown in Fig. 2 bas 
proved most effective against Loran on Top Band and ig­
nition QRM on 14 and 21 Mc/s. 

l.F. Alignment 
Lf one possesses the Service handbook or manufacturer's 

manual on tbe i.f. alignment, this can be a most fearsome 
task requiring a considerable amount of laboratory equip­
ment. However, the alignment was successfully undertaken 
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Fia. 24 A 1uitabte noi1e limiter circuit. The only additional compo .. 
nentl: required are an OA81 diode, a I Me1ohm resiator and a switch. 
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just using a simple r.f. generator and multimeter. If it is 
possible to borrow a wobbulator and oscilloscope, the job 
will be easier, but even if only a 'scope is available, a simple 
wobbulator (frequency modulated oscillator) can be con· 
structed using a couple of valves. Circuits covering just 
standard intermediate frequencies have appeared in radio 
magazines, and with this, and an oscilloscope, alignment of 
any receiver will be made easier, and there are obvious ad­
vantages when constructing s.s.b. filters. 

To return to the alignment of the CR IOO receiver, before 
alignment can commence, a special ganging or aligning tool 
must be acquired. The correct tool was originally supplied 
by Lhe Marconi Company, and is no longer available, but a 
suitable tool can be made quite easily. ln the CRIOO series, 
all trimmers have locknuts which have to be unscrewed 
before the appropriate trimmer can be turned, and after 
aljgnmeot, these locknuts must be tightened up. All that is 
required to accomplish this is an open-ended 6 BA box 
spanner and a piece of i in. internal diameter copper or 
brass tube about 6 in. long. The end of the tube is formed 
into an oval to fit the trimmer, and is then passed down inside 
the box spanner. When aligning, unlock the nut with the 
box spanner, tum the trimmer with the tube and then lock 
the nut again with the box spanner. 

The i.f. of all models is 465 kc/s. It must be stressed that 
alignment of a communications receiver must not be under­
taken haphazardly, and if the owner has not lined up a 
receiver before, it would be wise to practise on an old 
broadcast receiver. It is advisable to check which of the 
three i.f. circuits is most off-tune, and then proceed to put 
this roughly into alignment first. The method of checking 
i.f. sensitivity is to disconnect the top cap from the X66 
mixer valve and apply the 465 kc/s signal, with modulation, 
to this valve. The multimeter is connected to the loud· 
speaker output terminals at the rear of the receiver, the pass­
band switch is set to 300 c/s and the r.f. and i.f. gain controls 
to maximum. Then by adjust ing each trimmer in turn on the 
five i.f. cans, it is possible to find out which circuit is most out 
of tune. The procedure is then to roughly align this trans­
former first. The modulation on the signal generator is then 
switched off, the band-pass turned to 3 KC/S, the band-change 
switch to BAND 6, and the operational switch to MOD· MANUAL. 
Then sta rting with the i.f. transformer to Lhe right of the r.f. 
gain control, tune for maximum output. The alignment is 
then proceeded through the i.f. section of the receiver in the 
usual manner, starting at the first i.f. transformer and ending 
at IFfS. lf two peaks are observed on the me1er when 
trimming the i.f. transformers, the correct one is when the 
core is furthest out of the coil. On lFfl and 2, tbe trimmers 
are adjusted from the top of the can, but on the remaining 
i.f. transformers adjustment is made from both the top and 
bottom, so the best method is to operate the receiver on its 
side. Care must be taken not to t.ouch the crystal neutralizing 
capacitor which is mounted in the bottom of the first i.f. 
transformer can. After going through the i.f. chain several 
times, each time reducing the output from the signal 
generator, and adjusting the r.f. and a.f. gain controls and 
sensit ivity of the output meter, correct al ignment should be 
achieved, or at least as perfect as one can expect without 
proper laboratory equipment. 

Crystal Fil t er 
A quick check on the alignment of the crystal filter should 

now be made and this can be done by rotating the band-pass 
switch, starling at the 1200 c/s position and switching 
through to the 6 kc/ s position. If no difference is noticed in 
the audio it means the crystal filter is inoperative. The only 
true method of lining up the filter is with an oscilloscope in 
order to observe the correct resonance curve. However, the 
writer was able to line up the filler fairly accurately by tuning 
in two signals in one of the amateur bands (3·5 Mc/s band 
was found ideal) and then adjusting the crystal resona nee 
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Fir. l , The layout of the principal c:omponent1 In the CRIOO viewed 
from above .. Suitable alternative valve1 are u follows: VI, l , 4, S, ,, 7, 
10, KTW61, 6K7G, o r 6J7G; Vl, X6S or 6K8G; V8, 6Q7G; V9, 6V6G 

or 6F6G; VI I, USl, SYlG or SZ4G. 

trimmer in bottom of fFTl can to cut the sideband of the 
interfering signal. This adjustment should be made with the 
bandpass switch in the 1200 c/s position. With some of the 
receivers handled by the writer the crystal bas proved to be 
inactive owing to age, and it would be advisable to check on 
this point before attempting re-alignment of this section. 
The crystal is contained in the second i.f.t. can. The usual 
soap and water treatment has proved successful in all cases, 
but it is important not to handle the crystal after drying as the 
grease transferred is usually sufficient to " kill " even the 
most active crystal. If an oscilloscope and wobbulator are 
available, a check can be made to see that the peak of the 
crystal comes near the centre of the i.f. passband. After the 
crystal has been cleaned the i.f. should be peaked up once 
again. 

Beat Frequency Oscillator 
The b.f.o. is an electron-coupled Colpitts circuit and is 

coupled to the DH63 through a low value capacitor. This 
provides the right amount of b.f.o. injection for copying 
s.s.b. It was found that the oscillator (b.f.o.) did have a 
tendency to drift and so the anode and screen of this valve, 
a KTW62, or in the writer·s case a 6K7, was connected to the 
250V h.t. line via a VRIS0/30 voltage stabilizer and a suitable 
dropping resistor. The correct setting of the b.f.o. capacitor 
is dealt with in the section on i.f. alignment. 

To copy s.s.b. easily it is essential that the oscillator can be 
adjusted by an equal amount above and below the i.f. pass­
band centre frequency when the b.f.o. knob is turned. When 
it is working correctly the b.f.o. knob for copying s.s.b. 
(lower s ideband) should be between 10 and J l o'clock, and 
for s.s.b. (upper sideband) between 1 and 2 o'clock. To 
check that the b.f.o. is correct, put the pass-band switch to 
1200 c/s and the operational switch to mod-manual. Set the 
b.f.o. knob to the 12 o'clock position, and note whether the 
pin through the b.f.o. spindle is vertical. If not, the b.f.o. 
is incorrect and must be adjusted. To carry this out, switch 
to c.w. which, of course, switches on the b.f.o., tune a 
signal to the centre of the pass-band, and vary the iron-dust 
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core in the b.f.o. coil until zero-beat is achieved with the 
capacitor half-meshed. 

R.F. and O scillator Sections 
When attempting alignment of these sections a good 

stable r.f. signal generator is required, although the writer has 
aligned his receiver using a JOO kc/s-1 Mc/s crystal frequency 
standard on the lower ranges and a 5 Mc/s standard on the 
higher ranges. It is very difficult to attempt any alignment 
without some form of signal standard, especially on the 
higher ranges. With the excellent screening and strong con­
struction employed in the r.f. and oscillator sections, 
frequency pulling when aligning is practically non-existent. 
For those who wish to align these sections1 start on band one. 
Put both r.f. and i.f. gain controls to maximum, and connect 
the signal generator to the control grid of Y3 (X66) and an 
output meter on speaker terminals. Alignment points on this 
band are 60 kc/s and 160 kc/s, while on the other bands the 
alignment points are as follows: 

Band 2 160 kc/s and 400 kc/s 
Band 3 500 kc/s and I ·4 Mc/s 
Band 4 l ·4 Mc/s and 4 Mc/s 
Band 5 4 Mc/s and JI Mc/s 
Band 6 J J Mc/s and 30 Mc/s 

The slug is adjusted at the l.f. end and the trimmer at the 
b.f. end of each band. Repeat these operations several times 
to obtain correct tracking and the extra time taken with this 
will be well-repaid in accurate calibration. One or two 
receivers that have been aligned have suffered from in· 
stability, noticeable on range 6 from about 24 Mc/s up to 
30 Mc/s, in the form of i.f. "motor boating" when the r.f. 
gain is advanced to maximum. The only cure for this is the 
replacement of the de-coupling capacitors associated with the 
r.f. mixer and oscillator circuits. These capacitors are of the 
" paper " variety, which, owing to old age, tend to have a 
high leakage. If one is in possession of a capacity bridge, 
they can be checked for leakage and replaced, but failing 
that, complete replacement is advised. A type which 
has proved very suitable for this purpose is Hunts " Mold· 
seal " capacitors, which are obtainable from several of the 
mail order firms which advertise in radio magazines. All 
that remains is to peak up the r.f. trimmers, and if the re.­
ceiver is to be used mainly for amateur band reception, this 
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can be done on the amateur 
band section of ranges 4, 5 and 
6. The various trimmers are 
shown in Fig. 4. 

Receiver Assessment 
When the r.f. and i.f. circuits 

are finally aligned, a receiver 
should be close to the origi· 
nal specification. In some 
receivers cleaning of the slow 
motion drive and gears has 
proved well worthwhile, and 
this necessitates removing the 
front panel, which is easily ac­
complished by unscrewing the 
PK self-tapping screws and re· 
moving the knobs. The drive 
and gears can be dismantled 
and cleaned in petrol or grease 
solvent; they can then be 
dried and re-lubricated with a 

Fis. 4. Th• layout of trimmers In 
the coll compartment, viewed 

from below th• chU1IL 
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light machine oil and grease. A lubricant which was found 
very suitable for this purpose is one of the molybdenum 
di-sulphide addit ives, which is used by car owners and 
supplied under trade nan1es such as Moly-Slip. This has 
been used and does not tend to dry up as found with machine 
oi.I, and gives a much smoother slow motion reduction drive. 
In some cases it is worth stripping the enamel from front 
panel and case and either have it re-sprayed by a local car 
repairer or use one of the many aerosol paint sprays available. 
The lettering on the front panel can be renewed with Letrasct 
or Panel Signs. 

After the receiver has been re-aligned and brought up to 
standard, a log should be kept of the voltages present at the 
anodes and screens of the valves, and if one checks through 
the receiver every six months and measures the voltages 
and compares them with the log, it is easy to tell if the re­
ceiver performance is falling off, this not being apparent Just 
by using the receiver daily. It must be remembered that tt is 
possible to change valves in different positions, that is to say, 
using an r.f. valve in the place of one from off the l.f. strip, 
for instance. But as these valves are no longer in common 
use, it is possible to get a complete set of new valves for 
about £2 on the surplus market. Several years ago CR.100 
spares kits were available for about SSs.at some of the London 
surplus shops, and these were a really good buy, as they con­
tained a complete set of replacement valves plus numerous 
resistors, capacitors and spare tra.nsformers, but these are 
no longer advertised. 

Consideration was given to ideas on improving the r.f. 
gain by substitution of the existing r.f. stages which use 
KTW62s (6K7s or 6J7s) by 6SG7s which eliminates the top 
cap. The first r.f. stage did not seem worth the additional 
noise that the valve gave. No doubt by experimenting with 
some of the newer low noise r.f. valves the r.f. gain could be 
improved. 

The CRIOO has been in use at G3JBU's station for ten 
years as a standby receiver, and also as a tunable i.f. strip for 
use with a 2 metre converter. No doubt readers will have 
different or additional ideas for improvement of the desi~. 
but it will be hard to find another receiver (at the price) which 
is so stable after the customary warm-up period. 

Phase-Locked V.F.O . (Continued from pase 370) 

i.f. This could be of particular advantage on the v.h.f. bands 
as no transmitter multiplier chain would be required to 
achieve high stability. The difficulty is finding a means of 
electronically controlling the frequency of a comparatively 
high power oscillator. Possibly a varactor diode would 
provide the answer, but there would be some undesirable 
side effects to iron out, apart from cost. Taking the phase­
lock idea a stage further, it might even be possible to fre­
quency stabilize a klystron on, say, 3 cm with a very small 
amount of r.f. power from a crystal diode multiplier chain 
driven by a stable crystal oscillator (the frequency of a 
klystron can easily be varied by altering the reflector voltage). 
Amplitude modulation of an oscillator operating directly as 
a transmitter would almost certainly be impossible, but f.m. 
could be quite simply achieved by frequency modulating the 
reference oscillator. This could be done with the arrangement 
described but the value of C4 would probably n.eed to be 
reduced. 

Thus there are obviously many potential applications, all 
of which would rely entirely on the high-stability of a crystal 
oscillator, which is relatively easy to accomplish, and a low 
frequency variable oscillator which, if well designed and 
constructed, should not introduce significant drift. The 
increased complexity compared to a normal multiplication­
type v.f.o. ia surely justified. 
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On Bridge Building Kits 
By D. V. NEWPORT, GJ CHW• 

HOW productive are you? Pe~haps you are like. me, f~ll 
of ideas but somehow lacking the energy or incentive 

to carry them to fruition. The home shack is strewn with 
part finished items, ranging from tunnel diode amplifiers to 
v.h.f. transvertcrs and perfectly good single sideband equip­
ment needing just a linear and power supply. Is part of your 
problem the fact that you spend more time chasing around 
in the junk box for that elusive component that you know 
you have, than it takes to solder into place? If this is true 
of you then you are in good company, judging by increasing 
sales of commercial equipment. 

Of course, some people genuinely have a lack of time. 
They spend half their lives commuting or even, as they grow 
older, have to accept more and more responsibility. You 
know, it is just not true that the higher up the tree one gets, 
the more free time exists. 

No doubt too, you have finally succeeded in making some 
piece of test equipment only to wonder why you were ever 
able to do without it in the past. A recently completed 
v.s.w.r. bridge falls into that bracket. Stirring myself and 
girding my loins, 1 obtained a Heathkit Model HM-llU and 
settled down to produce. This was the easy way out. 

It was thought that the exercise would perhap~ be of value 
to others if a start was made on the assumption that the 
writer knew nothing. He doesn"t anyway, so that part was 
easy, and the instructiOl'l ll'lartual was opened at page one and 
battle commenced. 

A fit of depression descended ; circuit diagrams hold !10 
terrors but point to point wiring instructions COJ!lplete with 
illustrations was unaccustomed luxury and with all the 
components on hand! A snag must exist somewhere. 
At this point it was decided that the next pass of OSCAR Ill 
was due and might be more profitable, but since no 144 Mc/s 
kilowatt was owned, that was a dead loss too, although the 
same few stations were heard. 

Back to the Heathkit, and, quite remarkable, it all went 
together just as it said i~ the book. Even.the correct way to 
strip the ends of co-axial cable was rediscovered but they 
didn't supply the necessary sharp pointed instrument with 
the kit, nevertheless, a few spare nuts and washers and e_ve.n 
some solder and connecting wire were left over. The kn 1s 
indeed complete. . 

From all the foregoing you would be corm:t in dedu~mg 
that G3CHW is not best known for speed of construction; 
a note was therefore kept of the total time involved, from 
unpacking to completed article, and all the while st~ictly 
following the instruction book, even to the extent of using a 
ruler to measure all component and connecting !~ad lengths. 
The total time involved, give or take a few minutes, was 
two and a half hours but not in one session. The work was 
spread over two nights and sandwiched between OSCAR JI/ 
orbits and resulting inquest contacts on 144 Mc/s. At least 
one close neighbour would only have taken an hour flat 
whilst another acquaintance took four hours, but watched 
television the whole time! 

The instrument was completed, but did not work;_ would 
there have to be lots of adjustment, re-soldenng or 
re-positioning of load resistors or diodes? A transmitter 
was fired up and loaded though the s.w.r. bridge into a 
100 watt power meter of 75 ohms impedance. This has a 
known and guaranteed Oat frequency r~ponsc from d:c. 
to 250 Mc/s and uses a slab line techruquc. Frequencies 
from 3·5 Meis to 28 Mc/s were applied and as was hoped, a 
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v.s.w.r. of 1 : I obtained. No adjustments whatever were 
made to the bridge other than normal setting of f.s.d. in the 
FORWARD position. The bridge was also reversed to compare 
the REFLECTED position and this agreed within about 2 per 
cent at f.s.d. Careful selection of diodes and judicious 
repositioning along the coupling lines would result in 
precise agreement but the point is purely academic. 

The HM-11 Uhas a very fine looking 200 microamp meter 
as an indicator. This incidentally, is of British manufacture, 
and is calibrated in s.w.r. up to 3 and reflected power to 
25 per cent. 

Since the object of using such a bridge is to reduce s.w.r. 
to a minimum, calibration is perhaps of secondary impor­
tance except as a guide, and as considerable mathematics 
dealing with complex networks are involved when considering 
v.s.w.r. calibration, the meter scale is best taken as read. 
Nevertheless, the writer, as brave-or stupid-as ever, 
attempted some evaluation, but would not draw swords with 
G3HRH on results to be expected. 

A supply of SO watt 75 ohm carbon resistors was available 
and first, two were connected in series and then three. The 
resulting readings were unexpectedly close to two and three 
v.s.w.r. respectively. 

To confound the usefulness of such an experiment, the 
bridge was once more set up into the power meter, which is 
as perfect a load as can normally be obtained, and then 
transferred to a single 75 ohm resistor. These resistors arc 
the tubular type favoured by amateurs as r.f. loads. Pains 
had been taken to preserve co-axial characteristics but for 
all that, the indicated v.s.w.r. was no longer I : I, in fact it 
was about I : I ·2. This indicates the necessity to have loads 
of known " goodness " to make such tests (see RSGB 
Amateur Radio Handbook, Third Edition, page 483). 

To delve into calibration problems is outside the scope of 
this article, but should interest exist, then it is strongly 
recommended that two published papers be read. In 
conjunction probably all the information required is given, 
and an excellent understanding should result. The articles 
are by G3HRH in the RSGB Buu .rnN, January 1964, and 
KIPLP in QST, November 1964. 

Jt was found that an input power of about 10 watts on 
80m and five on I Om produced full excitation although 
Heathkit suggest 20 watts for 80m, so there is plenty of 
leeway. The instrument is rated up to one kilowatt input. 
lnscrtion loss was not measurable up to 28 Mc/s and can 
therefore be ignored and the bridge left connected all t_he 
time. The instrument can also be used on 144 Mc/s but wuh 
a possible loss of JO per cent. This has no_t been check~d but 
would indicate that permanent connection on 2m 1s not 
advised. 

The HM- ll U is similar in operation to the reflectometcr 
described on page 482 of the Amateur Radio Handbook, but 
a trough is used, not a strip line, and has been dimensione~ 
to have a characteristic impedance of75 ohms. Used unmodi­
fied, into a 50 ohm load, it showed a v.s.w.r. of I ·5. It is 
likely that a change of bridge resistor values would red~ce 
this figure and the manufacturers should be able to adv1s~. 
The writer did not make any adjustments at all and took 11 
"straight from the book," so there is no doubt that you can 
do it too. 

Just think no more r.f. floating around in the shack, and 
no excuse for that matter, either. Incidentally, if you don't 
know how to solder, the instruction manual tells you how 
to do that too. 

Marconi Booklets 
Marconi Instruments have published three books which 

will undoubtedly be of interest to many readers. These arc: 
The Sig Ge11 Book J; A.F. Book 1 and lmped_ance meas11re­
me111s with a Q Meter. Requests for copies should be 
addressed to Marconi instruments Ltd., St. Albans, Herts. 
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The Ground Beneath Us 

By R. C. HILLS, B.Sc.(Eng.), C.Eng., A.M.l.E.E., A.M.1.E.R.E. GJHRH• 

I T is possible in these days of proliferate journals devoted 
to Amateur Radio to read a t least once a month of the 

particular am ibutes of someone's pet aerial system, or of 
chc general characteristics of aerials for varying parts of the 
frequency spectrum. Many hundreds of thousands of words 
are written, to be assimilated, on !he subject of radiators of 
energy, but in nearly every case the author devotes himself 
to a study of what is up in the air, and completely ignores 
!he effecls of the ground benea1h his feet. 

Any aerial system, and any mode of propagation, is affected 
by the physical constants of the earth to some degree, and 
it is the purpose of this article to consider under what 
circumstances the car1h can play a significant part in the 
determination of the overall charncccristics of radiation and 
propagation. The effect of !he earth's presence and its 
varying physical properties comes into such widely divergent 
problems as !he ohmic losses of a v.l.f. aerial system, the 
reflection loss al !he intermediate ground points of multi­
hop ionospheric propagation at h.f., and the variation of 
field streng1h close to the ground at v.h.f. In prac1ice, it is 
possible to classify these effects into three main groups: 

(i) ohmic losses as a conductor of current, 
(ii) skin losses as a conductor supporting propagation 

of a surface wave. 
(iii) reflection losses as a mirror to incident wavefronts 

and each group will subsequencly be considered in more 
decail. Those familiar wich che derailed physics of electro­
magnetic radiation over a finite non-perfect earth will quickly 
detect a degree of simplification of the problems, but this 
article is intended to be a simple survey and by no means 
exhaustive. The author, therefore. begs the indulgence of 
those " in the trade," and refers !hose seeking a more 
rigorous explana1ion 10 the references given at the end of the 
article. 

Although classified into 1hree groups by virtue of !he part 
played by the earlh in each case, the effects of the earth can 
always be related in every case to its behaviour basically as 
a conductor of radio frequency currents, and before con­
sidering each group, we should stop to examine the physical 
properties of the wide variety of soils, stones and water 
which go to make up the earth's surface. Everyone who has 
played with electricity will know that the classification of 
materials into conductors and insulators is rather hypothe­
tical. All materials arc in fact conductors of electricity, 
although some are very much belier than others. and it is 
tha t group which are very poor conductors to which the 
misleading name of insulators is applied. The earth is no 
exception to this rule, and it is possible to classify various 
geological types into grades of conductor, and to assign to 
them values of conduc1ivity and also of permittivity in the 
same way that any other physical material can be classified. 

When current flows in the earth's surface, at radio fre­
quencies, there arises the well known "skin ·· effect, met 
more oflcn by amateurs at v.h.f. In simple terms the current 
tends to concentrate near the surface of the conductor, and 
the depth of penetration at which the current has fallen to 
some arbitrarily low fract ion of its surface value, varies as a 
function of frequency, being less at higher frequencies. 

• 73,Warrcn:way. Oig<wcll. Welwyn. Hcrts. 
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Normally the conductors are homogeneous or at best plated 
with a good conductor to sufficient thickness that most of 
the current flows in the plating layer. In the case of the 
earth, the geological formation of its crust resembles a 
multiple sandwich of layers of rock and soil of widely 
varying inherent conductivities (Fig. I). Consequently, the 
effective conductivity of the ground in any region will 
depend upon the depth of penetration of the radio frequency 
currents, and will, therefore, be a function of frequency in its 
own r ight. For example, a typical a rea might cons.ist of a 
layer of a lluvial soil some 10 ft. thick over a deep rift of 
older rock. At rela tively high frequencies (> 2 Mc/s). most 
of the current will flow in the upper layer of good conductivity 
soil, and the effective conductivity will be high. At lower 
frequencies, however, the penetration will be such that 
substantia l amounts of current will flow in the underlying 
rock and the effective conductivity wil l be greatly reduced. 

The depth of current penetration is also a function of the 
conductivity itself, being greater for poorer conductivities. 
and this factor must also be taken into account when assess­
ing effective conductivities. The expression for the depth of 
penetration is given by: 

,.,,,., = q-rd ••.••.... . (i) 
where ;, current at depth d (ems) 

;, = current at surface 
p - constant- see expression (ii) 

The constant pis a function of frequency and conductivity, 
and for frequencies below 2 Mc/s is given approximately by: 

p = v'(47T2 x Ix q x JOOS) •••••••••• (ii) 
where f = frequency in Mc/s 

" = conductivity in e.m.u. 
From equation (i) it is clear that for any given frequency 

!he depth of penetration is much less in ground of good 
conductivity, and in our previous example is largely affected 
by the upper layer of alluvial soil which has a good inherent 
conductivity. Table I shows how the penetration depth 
varies with frequency and with t·he value of conductivity at 
1he surface. 

The map in Fig. 2 gives a general guide to the variation of 
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TABLE 1 
Depth of penetration In feet (Current density - 10 per cent that 

at surface) 

Surface Co01tanb 0·2 Mc/1 1 Mc/1 1-! Mc/s 

Sea Water - 4 x I 0·11 e.m.u. 4<• 1'9 1-6 
Good Soil - 10·" c.m.u. SS 38 31 
Poor Soil - to·u e.m.u. 270 121 99 

effective conductivity over the UK. The figures quoted are for 
frequencies up to 1 ·S Mc/s, but the general trend can be 
assumed for higher frequencies. Generally speaking, con­
ductivity is moderate to good over the central and south­
eastern part of England, and poor to moderate in the west 
and north-west. In Scotland, it is poor except in tbe Lowland 
areas where it improves slightly and in Northern Ireland it is 
moderate, witb a deterioration towards the north-west. 

Little has been said so far about permittivity of the earth 
as a dielectric. For frequencies below 2 Mc/s, it is unimpor­
tant, but at increasing frequencies it assumes a greater role, 
when the effectiveness of the earth's surface as a reflector is 
considered. ln general, a higher permittivity can be associated 
with higher conductivities, and 1t is convenient to discuss the 
earth's behaviour at these higher frequencies again in terms of 
conductivity, which can be more readily assessed empirically, 
although the earth's behaviour at such frequencies must 
really be, in physical terms, a measure of its ability to accept 
an electric charge, and hence its permittivity. A more detailed 
explanation of the relationship between permittivity, 
conductivity and frequency is given in Section 16.01 [I]. 

Ohmic Losses and Earth Returns 
The first classification of earth effects concerns those 

applications for which the ground acts as the return path 
for the flow of r.f. currents. This is most commonly met at 
frequencies up to 2 Mc/s when the aerial system in use 
comprises an unbalanced radiator, often wholly or partly 
vertical, with an effective length up to a maximum of a 
quarter-wavelength or just over. In such cases the aerial is 
driven by a generator connected between the bottom of the 
radiator and the ground (Fig. 3). 

The current distribution along the radiator is such as to 
be at a maximum value at or near the ground, decreasing 
approximately sinusoidally to the end of the radiator at 
which point it must be zero. Because of the current in the 
radiator, charges are induced in the earth surrounding it, to 
give rise to a conduction or circulating current which flows 
back to the generator. This current flows in lhe ground at 
a penetration which, as already mentioned, varies with 
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frequency and near-surface conductivity, decreasing as both 
increase. The net effect is to include in the series circuit 
representing the aerial system, a resistive loss term through 
which the aerial current Oows, and which is dependent upon 
the near-surface conductivity in the neighbourhood of the 
aeria l. 

In order to determine the aerial efficiency we need to 
compare the power dissipated in the various resistive elements 
of the circuit: reactive elements can be ignored, the only 
losses associated with them being the small ohmic losses of 
practical inductors, and the equally small dielectric loss of 

Rl Rrad Rr : : -
I ban 

Fir. 4. Equlval•nt circuit for a aho r t .,.r tical urlal over a plane 
earth. 

RL - ohmic louee 
Rrad - radiation re1l1tance 
Re • effective earth ret irtanc.e 

practical capacitors. Fig. 4 shows the overall circuit losses, 
which comprise the ohmic loss RL of the aerial tuning 
components and the aerial conductor itself, the radiation 
resistance R.u, and the earth loss resistance Ra. 

A word about radiation resistance: this is a fictitious 
resistance which is included to account for the power dissi­
pated by radiation, i.e. its value is determined by the useful 
radiated power and the current flowing in lhe aerial at the 
feed point. It does not exist as a physical resistance in the 
same way that Rt and Ra do. Of the three resistive elements 
dissipating power (by / 1 R), only that in R."" can be considered 
useful: that in RL and Re is totally wasted as heat, although 
it stlll has to be supplied by the transmitter. Since the same 
current Hows through all resistances, the efficiency of the 
aeria.J system is given by: 

£R:ciencu ,,,. power radiated R.- ("i) 
~1• .,, T/ power supplied R£ + fu + R.- · · tu 

To all intents and purposes R£ can be neglected, being 
typically a fraction of an ohm. Thus any increase in R.a or 
decrease in R.- will degrade the aerial efficiency as a 
radiator. The value of R,.., is fixed for a particular aerial by 
its physical size and shape, being typically 3S ohms for a 
vertical quarter-wave wire, and as low as 9 ohms for a vertical 
sixth-wave wire. Hence the shorter the aerial (electrically) 
the better is the earth system required to maintain a given 
efficiency. This can also be expressed by saying that for a 
given input power, the shorter aerial with lower radiation 
resistance gives rise to a larger feed current, and hence the 
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earth loss must be reduced 10 
compensalc. The value of RE 
varies widely, from as much as 
300 ohms for sandy soil. to as 
low as 2-3 ohms for a corr pre­
hensive ear1h sys1em in good 
soil. 

Fig. 5 shows how the aerial 
efficiency varies wi1h effective 
elec1rical heigh1 for differing 
values of earth loss resistance. 
It is i111eresting to note tha1 wi1h 
a very good ear1h sys1em 
(R t: ~ 2 ohms). an eigh1h wave 
vertical radia1or is almost as 
efficieni as a quarter wave radi­
a tor over the same car1h, 1hc 
figures being 66 per cen1 and 95 
per ce111 respectively, o r I ·6 db . 
Allowing for 1hc difference in 
field strenglh due 10 1hc shape 
of the radiation patterns, the 
eighth-wave aeria l would be 
I ·7clb down o n the quarter wave 
version at a disiant point. 
If the earth loss were t hat of a 
simple ··spike in the ground,'" 
1ypically 100 o hms, the field 
streng1h from the shor1er aerial 
would be 8·5db down on the 
quarter wave aerial, which itself 
would be only 27 per cent 
efficient. Fig. 6 shows the 
variation in field strcng1h rela­
tive to a quarter-wave vertical 
aerial over a perfect earth, for 
varying values of effective earth 
resis1anec, and for two different 
aerial heights, neglect ing ground 
wave losses. 

From what has been said it is 
clear that attention to 1he 
earth system of a base-fed radi­
ator will pay large dividends, 
but 1hc question now arises how 
1he effective earth loss can in 
practice be reduced. The figure 
of 100 ohms for a single 
spike in sandy soil is not un­
realistic. and to reduce 1his 
figure lo the 2-3 ohms o f a near 
perfect car1h is beyond 1he scope 
of most amateurs, requiring as it 
would a massive system o r 
radial earth wires, in excess of 
120 in number and extending 
far out up to a wavelcngl h from 
1he base of the aerial- and all 
1his in best quality agricultural 
ground as well! In practice. 1he 
best rule of 1humb is to get as 
much copper \\ire in10 lhe 
ground as possible in lhc 
immcdia1e vicinity of the aerial 
base. concentrating ii near 1he 
aeria l al the expense of the 
edges of 1hc garden. The radia l 
wires should be at least 16 s.w.g. 
and buried as near the surface 
as possible consis1ent wi1h their 
remaining undisturbed by gar­
dening activi1ics. The reason 
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Fi1. 7. Typ ic,at radial •arth 1y1tem for a short vertical aerial. The 
e arth currents are concentrated near the bu~. 

for keeping the wires near the surface is evident from 
Table I in the introduction, where it is seen that the depths 
of current penetration is a function of the near-surface 
resistivity. The i.nner ends of the wires should be joined to 
a heavy copper circular bus-bar (say 6 s.w.g. wire in a 12 in. 
diamc~cr loop). Brazing is to be preferred for resistance to 
~o_rroston, al.though. soft S?ldcring is. adequate provided the 
JOmts are pa111tcd with a bitumen pamt to seal out moisture. 
The connection from the bus-ring to the earth terminal of 
the aeria.1 tuning unit should a lso be by heavy gauge wire or 
wide strip to keep down both the resistance and the series 
inductance of this connection. It is permissible but not 
essential to join the outer ends of the wires but too much 
~mercon~ection will. result in la~gc circulating currents being 
mduced m the buried loops w11h a consequent increase in 
losses-the opposite in fact of the desired result. 
~e remarks in Lhl'. p~evious paragraph are particularly 

applicable to the majority of amateur aerials for the l.f. 
bands, wher~ the l~ngth is less than a quarter-wave, and the 
current maximum 1s at the base of the aerial. For those few 
in the position to erect verticals (natural or loaded) with an 
effective length approaching a half-wave or even t" which 
is the optimum height of a vertical for maximum field ; trength 
along th_e ground (i.e. grou~1d wave as distinct from sky wave), 
the radial earth system 1s more efficiently used and can 
consist of uniformly long wires in radial layout. There is no 
necessity to achieve a greater concentration of copper in the 
vicinity of the aerial than provided by such an arrangement. 
The reason for this is that with aerials in excess of a quarter­
wave in length, the current maximum on the aerial moves up 
the wire away from the base, assuming in fact a position which 
is a lways electrically a quarter-wave from the remote end of 
the a.erial. The ~urrent di~tribution in the ground is similarly 
modified, rcachmg a maximum value at a region away from 
the base of the aerial, and it is in this region rather than at the 

Fia. 8. Typical radial earth system for a tall vertia.I aerial. The 
diatributlon of earth current is more: unifo,.-m. 
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base itself wh~re t.he maximum l~sses will occur. For any 
number of radial wires, the copper is then used more efficiently 
in such cases (Figs. 7 and 8). · 
. Fmally, a word of wamjng about ground connections. ll 
is sometimes suggested both in writing and over the air that 
a risi~g water pipe is a good earth. This is most unlikely in 
practice smce the amount of pipe in contact with the earth 
i11 fire 11ici11~1y of. the ai:ria/ is not large, and the contact 
resistance will be mdefimte because of corrosion deposits on 
t~e outer surface of the pipe. There will probably be in­
different contact between lengths of pipe at the screwed 
umons because of ~he _sealing compounds used, and in any 
case modern practice 1s to use a plastic tubing which will 
negate the whole exercise! 

Many operators make the mistake of bringing a long 
"ean h ' ' lead into the shack, which is often some distance 
from the point of connect.ion to true earth, being in the limit on 
the upper floors of a building. The result of this is that the 
long eanh lead will necessarily radiate since it carries the 
aerial fce.d current, and in consequence the equipment in the 
shack will be up-in-the-air to r.f. with many consequent 
probl?ms of filtering at~d feedback. A far better arrangement 
1s !O install the a.t.u. 1n a box a t ground level immediately 
adjacent to the car1h mat connection. and to connect back 
to the shack with a low impedance co-axial line matched into 
the a.t.u. This will no t only isola te the shack from the radiat­
ing part of the aeri~I system, but will permit the vita l vertical 
section of the aerial to be insta lled c lear of obstructions 
which could otherwise well affect its performance. ' 

Attenuation of the Ground W ave 
A receiving aerial will respond to radiated fields o riginating 

as waves arriving from different sources. lt can receive 
waves wh!ch descend from the ionosphere after reflection. 
waves which descend from the troposphere by refraction 
and waves which arrive directly from the transmitting aerial. 
The first two classes arc unaffected by the presence of the 
can~ (exccp~ as discussed later). and it is the third group of 
nommally direct waves which are subject to modification by 
the earth's presence, and is normally known as the ground 
n·m·e. 

The first part is the field resulting from the sum of the 
wave arrivi~g direct ly a t the receiving aerial, and that arriving 
after .reflect1on at the ground at an intermediate point. This 
part 1s generally called the space wave (Fig. 9). The other 
pa~t of the ground wave is in fact a surface wave which is 
guided along the boundary formed by the earth's surface in 
much the same way that a transmission line guides an 
electromagnetic wave which propagates along it. As this 
wavcf~ont passes over the earth's surface, energy is extracted 
fro1_n 1t to supply losses in the ground and it, therefore. 
sutlers attenuation which is a direct function of the physical 
con.slants ? f the ground. over which it is propagated. For 
aeria ls which are electrically c lose to or in the case of 
verticals, at the earth 's surface, the p~th geometry is such 
t~at the direct and indirect components of the space wave 
virtually cancel out at the receiving aerial, and the major 

Fi1. 9._ Space wave1 and 1urface wave, to1e:ther ma kine up the around 
wave. 

S =- surface wave (wavefront is normal to plane of paper). 
a - l { dire ct: component 
b - J 1pace wave incident component 
c reflected component 
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Fi.c. 10. Variation of polar ization of the 1round wave field with a.n1le 
of azimuth around a horizontally polarixed dipole. 

h -= height of horizontal dipole a bove reflectina plane 
In direction A, field i1 entirely horixontally polarised 

In direction B, field is entirely vertically polarised. 
In direction C, field is elliptically polarize d. 

coniribution to the received field is from the surface wave. 
The cancellation of the space wave arises from the 180" 
phase shift which the indirect component receives at the 
point of ground reflection-this is considered in more detail 
later. 

The expressions for the value of the space and surface 
waves are very complex, even in the simplified form derived 
by Nor ton from the original Summerfeld equations. A 
detailed explanation is given in Section 16.03 [I], but 
it will suffice here to say that the surface wave expression 
d iffers for the case of vertically and horizontally polarized 
aeria ls. In the case of vertically po larized aerials, ihe surface 
wave is enti rely vertically polarized in all directions of 
azimuth, and is reduced by an a ttenuat ion factor F, which 
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is a function of distance, and of the ground conductivity, and 
generally increases with decreasing ground conductivity. At 
near-in points, F varies exponentially with distance but al 
greater distances varies inversely as the square of the distance. 
Jn the case of nominally ho rizontally polarized aeria ls, c lose 
to the earth's surface, the surface wave varies in polarization 
with the direction in azimu1h, being horizontally polarized 
in the directions at r ight-angles to the aerial. ellipLicalJy 
polarized at intermcdia1e directions, and completely vertically 
polarized off the ends of the aerial! The actual magnitude 
of the wave will, o f course, vary with the horizontal radiation 
pattern of the aerial, and in general will be a maximum in the 
direction in which it is horizontally polarized, and decrease 
to a low value in the direction in which it is entirely vertically 
polarized. 

These variations of polarization arise from the fact that 
the surface wave from the horizontal aerial is made up of 
two components, one vertically polarized and one horizon­
ta lly polarized, and varying in value d ifferentially with the 
angle of azimuth, the one being zero at right-angles to the 
aerial, and the other zero in the line of the aerial (Fig. 10). 

How docs ihe ground come into this already complicated 
arrangement ? The vertically pola rized term is subject to the 
same attenuat ion factor F as before, but the horizontally 
polarized term is subject to an attenuation factor G wbicb is 
related to F by the expression: 

where er 

x 

" f 

G = F 
(o:, + jx)~ .. ... .. . . . .... (iv) 

permittivity of earth in e.s.u. 
18 x 103u 

f 
conductivity of earth in e.m.u. 
frequency in Mc/s. 

Thus for lower frequencies, or for greater conductivities, 
G will be very much smaller 
than F, with the result that the 

SEAWATER ---
J-Ox10-12 

horizontally polarized surface 
wave will attenuate much more 
rapidly with distance than the 
vertically polarized one. This 
is generally the case at frequen­
cies below 2 Mc/s and normal 
ground conductivities. 

So fa r we have been rather 
technical about the surface 
wave, but I make no excuses for 
this. Ground wave propa­
gation is a very complicated 
subject, and even the foregoing 
explanations only skim the sur­
face. It is, however, possible 
to summarize in a crude way 
what this means in practice­
simply expressed it is this : 

(i) A vertica I aeria l fed 
against ground wi ll radiate 
equa lly in all directions a ver­
tically polarized signal which 
will go further the better the 
earth over which it travels and 
the lower the frequency used. 
This wi ll in fact be the best 
ground wave achievable. 

Fis. 11 . Variation of c round wave field 1trensth with earth conductivity at a distance of 10 km. The. 
reference field i1 that radiated over a perfect earth. 

(ii) A horizontally polarized 
aerial will radiate at right-angles 
to itself a la rge horizontally 
polarized signa l which atten­
uates very rapidly, and off its 
ends a small vertica lly polarized 
signal which attenuates as in 
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on a boat al ,ca. II is 11 01 sur­
prising 1ha1 I he signals received 
from the 111.f ... pira1c· ·· radiP 
statio ns arc so good. when one 
considers lhc advamagcs of the 
sea (a) as a return conductor 
contributing 10 aerial efficiency. 
(b) as the first part of the 
propagation paih to the listener. 

Although nothing can be 
done about path losses by the 
amateur. there is even mo re 
reason wlw auenlion 10 the 
earth system as outlined earlier 
will pay dividends by radiating 
as large a signal as possible 
before the earth stans to auen­
uate it on its way to the re· 
ceiving aerial. 

Mir ro rs and Images 
R eforence was made earlier 10 

lhc propagation of radio waves 
by ionospheric reflection. This 
is the usual means o f propaga­
tion employed by amateurs 
using the h.f. bands, or indeed 

Fi1. 12. Variation of around wave fie ld 1tren1 t h with earth conduct ivity ou a distance of 100 km. The 
reference field i1 that radiated over a perfect: earth. 

the IJ. bands aflcr dark when 
the D-laycr absorption is no 
longer prcsenl al low frequen­
cies. T he objec1 in such cases 
is 10 wor~ lo ng-haul DX. a nd if 
o ne considers the ionosphere 
as a perfect curved m irro r, 
then the geometry o f the ray 
path to and from the ionosphere 

(i). For good ground wave propagation, therefore. the 
hor izonta lly polarized aerial is a non-starter in any 
direction. 

Moral: a vertical aerial will get you fu rther for daylight 
DX on 160m. (For moonlight DX the ionosphere plays a 
part- see ' 'ertical radiation patlerns in Fig. 17.) 

Further Moral: for round-the-country na11ers o n I Om (or 
any 01hcr h.f. band) use a vertical for best results. 

Having disposed of the horizontal aerial for gro und wave 
working, it remains to examine to what extent in practice the 
physical nature o f the ground between the transmitting and 
receiving aerials affects the attenuation of the vertically 
polarized ground wave. As already staled, the signal will 
propagate belier over ground of good conductivity, being 
at its best over sea water, and at its worst over old rock layers. 
For a given path and radiated power the signal will be 
stronger at lower frc~ucncics. In Figs. 11 and 12 the variation 
o f fie ld strength al distances o f 10 km and 100 km is ploucd 
as a function of ground conductivity for frequencies of 
500 kc/s, I ·5 Mc/s. 3 Mc/s and 10 Mc/s. The value o f the 
field strength is in db relative to the unattenuated field 
strength from a short vertical aerial ( < "J./4) at the same dis­
tance over a perfect earth. In practice. the path is rarely of 
uniform conductivity throughout its length. and due allow­
ances must be made for mixed palh propagation. The worst 
examples of this arc mixed land/sea paths. A fuller set of 
curves for various conductivities is given in [ 4). It will be 
seen from these that at very low frequencies the a 11enuation 
with distance is a lmost independent of conductivity. whose 
elfecl becomes more marked as the frequency rises. 

There is, o f course, nothing which can be done either at the 
receiving or tr.insmitt ing aerials to combal directly !he palh 
losses for ground wave propagatio n. The o nly solutio n is to 
move to an area o f genera lly beller conduc1ivity, or 10 live 
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is such 1ha1 the longest distance 
is covered by rays having the 

lowest a ngle of radiatio n above earth at the transmi11ing 
aerial. This is. of course, a gross over-simplificat ion of the 
physics of ionospheric propagation. taking no accoun1 or 
variations o f ionospheric density, refraction c1Tec1s, con­
vergence gain. etc. It is, however, basically true to say that 
the angles of radia1io n for longest distance communication 
lie in the range 0-10 above the horizon1al. for single or 
multi-hop pa ths. 

In order 10 make most effective use of an aerial fo r such 
purposes it is, therefore, advantageous to try 10 achieve a 
vertical polar diagram which concentrates most or the 
radia1ed energy within 1hat range of angles of elevation. To 
achieve a narrow beam in the vertical plane is a function o r 
the aeria l itself, being typically o btained either by the use of 
parasitic clements (Yagi aeria ls) o r multiple stacked driven 
elements (vertical curtain). Any of these aerials will i11 ji-e(' 
space provide a hor izontally aimed narrow beam, i.e. one 
whose maximum is at the optimum angle of O' in simple ray 
theory. In practice, however, all such aerials must be 
installed at some finite distance above lhc ground. and this 
gives rise to an upward tilt of this narrow beam or .. main 
lobe " as it is usually known. This upward till arises fro m 
the fact that radiat ion fro m the aeria l al angles below the 
horizontal is reflected by the surface of the ground in front 
of the aerial and travels upwards towards the ionosphere. 

The signal radiated at any particular angle o f elevation is 
then the vector sum of the direct upward radiation from the 
aerial , and the reflected component from the ground. Fig. 13 
shows the pat h for two typical rays from the aerial. They can 
be assumed parallel to one anot her a fter reflection because 
the dis1ancc 10 the ionosphere is far greater than the other 
dimensions involved, i.e. the height of the aerial above ground. 
which determines. by laws analagous to those of opt ics, the 
distance to the poin1 of reflection a1 the ground. T he impor-
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iant thing ttl no te is that the rcllcc led ray is obliged t0 travel 
a greater physical distn11ce than the direct ray. is delayed in 
phase as a result, a nd the resultant radial i<>n is tho.: sum o f 
th.: two rays taking this phase difference inw a..:count. Fn1m 
Fig. 13 it is also clear that the phas..: angle (or difference in 
path length) wi ll vary according to the height of the aerial 
above the retlccting plane. and the angle of elevation being 
considered. This gives rise w the modifications to the vertical 
polar diagram o f the free-space aerial referred to above. 

Since these modifications arise from the presence of the 
earth immediately in front o f the aerial. we must first of all 
consider what happens to the vertical radiation patlcrn in the 
presence of a perfectly conducting earth plane. and then 
modify this result for the imperfect nature of the ear!h in 
1m1c1icc. 

The expressions for the vertical polar diagrams 011('!' a 
/1<'1feclly cm1d11C1i111: l!ar!l1. of single horiwntally and ver­
tically polarized hair-wave dipoles arc derived in fu ll in 
Appendix I. 

(a) For ltoriz11111al polarization 

£ ' 11 2. E Oh . sin (2~/t .sin <i) ...... .. .. ........ (v) 

(b) For 1•el'fiml polariza1io11 

E' - ., £, " (2;.lr . ) I 'J o - - · o ... cos -,\ . s1n 11 .... . ...... ...... . , \! 

where £ 'o = resultant field at distant point. 
E11• field at same point in free space for a 

horiwntal half-wave dipole. 
1~·u·· field at same point in free space for a 

vertical hair-wave dipole. 
11 angle o f elevation of point above ho rizonta l. 
ft height of centre of hair-wave dipole above 

gro und. 
Expressions (v) and (vi) arc basically o f the same form, and 

the difference between them arises because. in the case o f 
vertical polarization the wave is reflected fro m the surface 
with zero phase shift whereas for horizontal polariz.ation 
there is a phase shift of 180'' at the point of reflection. The 
reason for this phase shift is bound up with the behaviour of 
the electric and magnetic vectors llf the incident wavefront 
at the reflecting surface. but an analysis o f this point is 
beyond the scope o f this article, and the reader is asked 10 

DIRECT RAY 

REFLECTED RAY 

'/ 

Fig. 13. Variation of field $lren1th with anile of elevation due to t he 
phase difference between the direct and a:round renecu1d rays. 

h - height of r-adia.ting source above reflectina: plane. 
d difference in path length between direct and renected rays. 

111d 
). e lectrical phase 
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accept the existence of this as a fact : a more rigo rous cxplann­
tion is given in Scciion 12Jl8 i IJ. Tw11 interesting poi111s 
c1m:rgc rrPm an cxamina lion 11 1° cxpn:ssions (\l and (vi). 

Firstly. in the case o f the vertically polarized aerial. the 
liclll strength at low angles of radiation ( 0 small) is large, 
approaching twice the free space value. and this is to a first 
o rder indepcndcm of the height above ground. In the 
horizomally polarized case, the field strength is zero in a 
horizontal direction (0 = 0 ') and inc reases as 0 increases. 
reaching a maximum value o f twice the free space value at the 
angle or elevation given. by : " 

sin 0 ~ 4/r . . . . . . ........ . ... (vii) 

From expression (vii ) there is o bviously a particular height 
which will give a maximum value o r field at any desired a ngle 
of radia tion, and so by making Ir s ufficient ly large. the low 
angle field strength can be made very simi lar to that from the 
vertically polarized aerial. 

Moral: For best low angle radiatio n from a ho rizontal 
dipole, get it up as high as possible. For a vertical dipo le 
(or quarter-wave ground plane) it docs not ma iler so 
long as it is in the clear. (For the perfect earth, It should be 
restricted below a wavelength in the vertically polarized case. 
to avoid a null at low angles: in practice this null is blurred 
over by the effect or the earth's presence, as will be described 
later.) 

The second interesting point to emerge from a considera­
tion of expressions (v) and (vi) is that, at the angle of elevation 
appropria te io the maximum radiated field, the value of that 
field is twice what ii would have been in free space. i.e. :i gain 
of 6db. Don't get too excited about this because in practice 
you can't remove the earth and so the frec space case is never 
wilh us (except we get close to it a1 v.h.f.). Everybody's 
aerial possesses this 6db gain and it is still important to aim 
this maximum radiation at the correct angles of elevation w 
achieve better performance than your neighbours". 

H:iving examined what happens to a hair-wave d ipole over 
a perfectly reflecting earth. and bearing in mind the earlier 
assertion that for longest OX by ionospheric propagation 
we require radiation at angles of elevation between 0°-10'. 
it would now seem obvious that the easiest way of achieving 
this is by means of a vertically po la rized aerial. which has a 
maximum o f radiatio n actually at zero elevation ( 0 - 0°), 
whereas the horizontal aerial has zero radiatio n at this angle, 
and increases only at the rate of sin 0 for a given height. 
Unfortunately the case is no t as clear cut as this because of 
the very point about which this article is concerned, the 
imperfCctions or the earth. 

The pheno menon by which the earth, as an imperfect 
conductor. is able differentially to affect vertically and 
horizo nta lly polarized electromagnetic waves owes its o rigin 
10 some experimental work in the field of optics carried out 
by Sir David Brewster ( 1781- 1868) who, as Professor of 
Physics at the University of St. Andrews, investigated the 
behaviour or non-polarized light when it was partially 
reflected and partially refracted at a plane surface boundcd 
by media o f different refractive indices, e.g. air and glass. He 
discovered that there is a critical angle of incidence o r the 
light wa ves 10 the surface, at which the reflected wave is 
totally plane polarized. The o riginal light can be considered 
non-polarized and, therefore. resolvable inlll two plane 
pol;irizetl components at thi: point of rel~cction. Only one of 
these is reflected at this crit ical angle: the o ther is suppressed 
(Fig. 14). At this critical angle. the rejll!cted ray and the 
refrac1etl ray a rc also exactly 90° apart. Since the angle of the 
rl!frnctcd ray depends upon the relative refractive index of 
the materials. so will the critical angle vary: for ordinary 
glass it i:; approximatdy 57~. This critical angle is known in 
optics as th.i Brl'll'.vter Angle: it is curious that , dependent as 
it is upo n the wave theo ry of light for its justification. Sir 
David himself always opposed that theo ry during his lifetime. 

It is a known and accepted fact nowadays that light is 
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I \ ·~ 
Fis. 14. The Brewster effect at a n optical interface 

r~ Brewster an1le ( i= 33 for ela.11) 

merely one form or electromagnetic radiation al very short 
wavelengths, and 1hai the refractive index of optics is 
analogous to the dielectric constant of electric physics. This 
being so, the phenomenon of the Brewster Angle must be, 
and is equally applicable to electromagnetic waves at radio 
rrequencies being reflected at dielectric surfaces. In such 
cases. it is the wave which has its electric component normal 
10 the surface. which is suppressed: we usually refer to this as 
vertica lly polarized when the surface under consideration is 
that or the earth, since it is radiated from a vertically 
orientated aerial. Were the earth then to behave as a pure 
dielectric, there would be some critical angle of incidence at 
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Fis. I S. Phase and amplitude of t he ground r eflection coefficient 
for varyina a nele of incidence of a vertically polarized wave. The 
curves for higher frequencie s may a lso be taken as the trend (or 

poore r conductivity at lower frequencie1. 
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which a vertically polarizcJ radiation would be to ta lly 
~uppresscd instead of being reflected upwards again as iu 
Fig. 13. This critical angle is approximately 15° {measured 
above the horizontal) for such a case, which is approached 
at very high frequencies when the earth tends to behave as 
though it were a perfect dielectric. There is also a phase 
shift or J 80° at this critical angle, the incident and reflected 
waves being 180" out of phase at angles below the Brewster 
Angle, and in phase at angles above. Therefore, the incident 
wave can be said to be subject to a complex reflection co­
efficient which varies both in magnitude and phase with the 
angle of incidence: 

Re/lectio11 Coefficient = r:fl~~ted wave = k L.J. ( ···) 
111c1 em wave 'I' • • • viu 

where k = magnitude of the reflection coefficient 
tf> = phase shift between the reflected and incident 

waves. 
Ln practice, as we have already seen. the earth is not a 

perfect conductor or dielectric; neither, therefore, is it a 
perfect reflector, and energy will be Jost at the point or 
reflect ion from the reflected wavefront, into the earth . 
~dditionally, because the effective permittivity of the earth 
ts a complex function involving the conductivity and 
frequency of the reflected wave, there will be a modification 
to the phase shift at the point of reflection at any particular 
angle of incidence. Similarly, there will be a modification to 
the magnitude of the reflection coefficient. 

The important thing to note is that, although the reflection 
coefficient is modified by the varying physical constants of 
the earth be the polarization vertical or horizontal, the 
Brewster effect can still be detected for vertically polarized 
waves, which suffer a limited degree of reflection a t a 
critical angle called the p.l'e11do-Brewster Angle, and undcrgu 
a rapid change of phase as the angle of incidence passes 
through this region, from an in-phase condition at larger 
angles, to a totally out-of-phase condition at lower angles. 
In the horizontally polarized case the reflection is almost 
perfect at all angles of incidence, and the phase shift remains 
approximately 180°. Figs. 15 and 16 show how the magni­
tude and phase of the reflection coefficient vary for vertical/ 
horizontal polarization, and for differing frequencies and 
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is 6db less than expected! The 
horizontal aerial meanwhile is 
virtually unaffected, and goes a 
lo ng way 10 establishing super­
iority over the vertical, being 
nearly 9db be11er if it is approxi-

0 • 42° ZERO FIELD FROM 
HORIZONTAL DIPOLE 

mately one wavelength high and 
the ground is poor and equal 
only if a half-wavelength high 
and the ground is good. The 
performance or the vertical­
acrial can be improved by 

0 • 37° ZERO FIELD 

FROM ~ VERTICAL 

approximately I db by increasing 
its length from 0·25 co 0·625),­
nearly a threefold i_ncrease in 
height and not really practicable 
at frequencies below 21 Mc/s for 
the average amateur, and in any 
case a poor return in improved 
signal for the additional mech­
anical problems involved. 

There arc, or course, one or 
two fundamental advantages in 
using a short vertical radiator on 
the h.f. bands- there must be. 
or so many people would not 
use them. 

llE-r-. 4 2 

/ 

The first advantage is that, in 
the presence of a perfectly 
reflecting earth, the mechanical 
problems a re less with the 
vertical aerial, limn with the 
equivalem horizontal aerial. 
The vert ical need only be a 
quarter-wave above the ground 
at its highest poim (33 ft. for the 
7 Mc/s band, 8 rt. for 28 Mc/s), 
whereas the horizontal dipole 
must be supported at least a 
half-wavelength above the 
ground (66 ft. at 7 Mc/s, 16 ft. 
at 28 Mc/s) to achieve the same 
radiated field at angles or the 
order of 10• elevation, in the 
direction or maximum radiation 
at right-angles to the dipole. 
The second advantage arises 
directly from the previous sen­
tence. The comparisons of 
field made earlier between ver-

A B C D 

\~NE Of V.:.D. OF FIG- 17(a) e-----1---~J450 
(b) 

Fi1. 17. Vertical polar dia1ram1 of vertically and horixontally polari1ed aerials over a perfectly 
conductin1 earth. All pattern• are to the same scale of relative field stren1th. 

SI. . I b ). . I ), d' I l ), b h ( ' ,. ____ a vert1ca -·-· 4 vert1ca c ----1 1po e at • a ove. eart •n 

direction of maximum azimuthal radiation) d - - - - - u c, but at 45 azimuthal be.arini. 

conductivities of the earth. IL has already been said that 
these two are interdependent in determining the complex 
permittivity of the earth, and hence increasing frequency or 
lower conductivity will have the same result. The net effect 
is that the higher the frequency or the poorer the con­
ductivity, the more pronounced does the Brewster effect 
become. 

So much then for the theory of ground reflection and its 
modification by finite constants. How docs all this affect 
the original practical aim-to get the best long haul iono­
spheric DX? Going back to the consideration of the 
perfectly conducting earth we came 10 the conclusion that 
the best aerial was the vertical because it radiated maximum 
energy in the low angle region irrespective of its position 
(within reason) whereas the horizontal aerial required to be 
well up in the sky to achieve the same result. But here is the 
catch. At those very angles at which the vertical ought to be 
excelling with maximum radiation, what happens? The 
Brewster effect is at its most pronounced, the ground re­
flection component which was going to aid the direct ray 
(Fig. 13) is a lmost totally suppressed, and the ncl radiation 
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tical and horizontal aerials 
are all in terms solely or the di rection al right-angles to the 
horizontal dipole. As the direction of aximuth departs 
from this, the field from the horizontal aerial will fall off 
from its maximum value by the £-plane polar diagram 
factor of a half-wave dipole: 

cos ( l . cos "") 
E = E..-r . --.~--

sin IX 
. .... _ .. ... .. ..... (ix) 

where a = a ngle in azimuth measured from a no rmal to 
the dipole. 

reaching very low values off the ends of the dipole (it is 1101 

zero off the ends in the presence of 1he earth because the 
combination or the aerial and its image gives rise to a small 
amount o r vert ically polarized radiation off 1hc ends. This 
point was d iscussed when dealing with ground wave auenu­
ation). 

The field from the vertical aerial is, of course, the same in 
al l directions of azimuth, being omni-directional in that 
plane, and consequently begins to show an advantage over 
the horizontal aerial as soon as the direction of' in1eres1 
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Fie. 18. Lo s:s at an intermediate e a rth r e Oe ction point due to the 
Bre w ster e ffect. The around reflection coe fficie nt is assumed z.f!ro 
fo r vertical pola rization a nd unity fo r horizontal polarization, i.e. 

idealise d poor e a rth. 
Tx horizo ntally polarized aerial. 
R -= interm e diate ground renection point . 
Ua = Brewste r ana:le. 

ceases 10 be advantageous to the lauer. Conversely, in order 
to keep ahead of the vertical aerial in terms of radia ted field, 
lhe horizontal aeria l must be ro1a ted to point a lways a 
maximum on the required great circle bearing. 

The third advantage of vertical aeria ls over their horizontal 
counterparts lies in the na ture of the respective vertical 
radiation pa11ems (Fig. 17). rn order to throw up a lobe of 
maximum radiation at the desired low angles, the horizontal 
aerial has to be elevated to such a heigh! above ground level 
that a minimum in ihe vertical polar diagram is created. For 
the case of the half-wave dipole a t three-quarters of a wave­
length above ground, this minimum occurs a t 42°, falling to 
30° a t 11 = .\. The corresponding vertical polar diagram for 
the quarter-wave vertical aerial over a perfect earth is 
smooth, falling to zero only d irectly overhead. 
and radiating a field only 3db down on the 
maximum al the angles al which the null 

The foregoing advantages are very real. but come back 
in all cases to the basic point of this part of the art icle. To 
achieve them in practice the vertical aeria l mmr be a llowed 
to operaie over a very good earth. For the horizontal aerial 
it doesn't really matter. but any reduction in earth con­
duc tivity wi ll result in failure to realize the advantage~ of the 
short vertical aerial. and prevent it from outperforming the 
horizontal one in a ll but the directions approaching off-thc­
end radiation from the la tter. 

We saw earlier in considering the earth as a conductor 
that the effective conductivity could be greatly improved by 
a system of earth wires concentrated in the most significant 
region. In considering the losses due to circulating currents. 
the most significa nt region is in the immediate vicinity of the 
aerial base connection. When we come to consider the effect 
of the earth on the vertical radiation pattern, as we now need 
to do. the region is determined by the geometry of the aeria l 
and earth. and t he angles of elevation at which the un­
desirable Brewster effect is most pronounced (Fig. 15). 

The radiating current in the vertical is roughly sinusoidally 
distributed, from a maximum at the base to zero at the top. 
Consequently rays from the predominant radia ting source 
towards the base of the aerial, in the region of the Brewster 
angle, will strike the ground fairly c lose in to the aerial. in 
which region the conductivity must, therefore, be very 
good. Rays from the weaker part of the radiat ing current 
towards the top of the aeria l will, a t the same angle. strike the 
ground further away. but since they contribute less to the 
complete radia tion anyway. can afford to be subjected to a 
larger earth attenuation, and. therefore, the conductivity 
need not be so we.II reinforce.d at these distances from the 
aerial. The limiti.ng distance is clearly that subtended by an 
angle of some 5° (Brewster over good ground) from the lip of 
the aerial a quarter-wave high, and is approximately 2·5,\ 
radius: beyond this there is lillle to be gained. Because of 
this inverse sine-law effect, the required earth mat is well 
mel by a simple system of radials origina ting at the base of 
the aeria l, and spreading out with d istance, being preferably 
2·51\ long, or as many as possible of that length. If length 
res1rictions are serious, each radial may be terminated with 
advantage at an earth spike or plate to improve the fa r end 
earih connection. Bearing in mind tha t the depth of pene­
trat ion is inversely proportional to frequency. such a system 
of wires will have a more marked effect on the h.f. bands 
than !hey do as an earth mat on the l.f. bands, and pay 
better dividends in aerial efficiency as well. 

occurs in the horizonta lly polarized case. T he 
net result is that the ionosphere is more 
evenly illumina ted by the vertically pola rized 
aerial a t a ll angles of elevation below 60°, and 
the possible limits of coverage of distance for 
any particular state of Lhe ionosphere are 
wide, whereas in the horizontally polarized 
case, short skip transmissions are greatly 
reduced because of the lack of power radiated 
in the region of 20 -40° e levation. To obtain 
more even illumination at a ll angles from the 
horizontal aeria l it would be necessary to 
drop its he ight above ground to a half wave­
length or less, and in doing this the very low 
angle radiation would be greatly reduced, 
with a degradation of the long-distance per­
formance of the aeria l a t Lhe expense of better 
short skip. 

d1 /
7 R~ 

/ /. 
/R~ 
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/ 

Time for a McJral: with a half-wave 
horizontal aerial you must choose between 
shor t skip or long DX: with a quarter-wave 
vertical aerial you can have a good attempt at 
both simultaneously. 
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Fia. 19. Phase a na le incurred at the po int of 1round reflection of vertica lly a nd hori· 
zonta11y polarised waves . Each charae of the ae rial will ind uce a n imaae c harge of 
oppos ite. sian, 1yme trically about t he rene cting surface . T his results in the v.p. im age 
appearinc in t he same phase as the v.p.lradiator, whe reas the h.p. im age is o f opposite 

s ia n, i.e. a phase reversal of 180 . 
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What then ul' the gr111111d-planc '? Le1 no one be 1.kccived 
that the conventional 1'11ur radials takes care of 1he Brewster 
cllccl ! The radia l sys1c111 of the normal elevated ground­
planc doc~ little more than provide a convenient connection 
for the unbalanced side 11f the reeder. It is electricall)' very 
transparent and the ground bclo" the radials is well illumin­
ated by the vertical radiator. so the presence of a good earth 
system is jus1 as importam as if the aerial were fed against 
ground. The one ad\•amage o f the ground-plane is thal the 
whole aerial can be elevated into the clear. to avoid local 
obstructions to radiation, while still remaining a simple two­
terminal device 10 which an unbalanced cable can be con· 
nectcd. To those who doubt the ineniciency of the four 
radials, the measure o f their transparency can be seen from 
their effccl on the feed impedance of the vertical radiator. 
This is of the order of 60-70 ohms when the radials droop 
significantly. falling to 50 ohms when they arc approxi­
mately hori1ontal: if they were a complete ground-plane this 
latter value would be much nearer 35 o hms. This explana­
tion is not. of course. rigorous but serves to illustrate the 
point. 

The finest possible general purpose simple radiator for 
the h.f. bands is a quarter-wave vcnical erected in the centre 
or a sa lt-water lake or 2·5 LO 3 wavelengths radius! 

Finally in dealing with the earth as a mirro r, there is an 
imercsting aspect or the Brewster effect, which is entirely 
beyond the amateur's control. It arises in ionospheric 
propagation paths of more than one hop, e.g. 10 W/ VE. VU. 
VS, VK , etc. Such multi-hop paths necessitate one or more 
intermediate rellections al the ground, at points remotely 
distant from the transmitter. I rrcspcctive of the polarization 
or the o riginal transmitted signal, the waves will undergo 
polarization shift in the ionosphere. and will come down 10 
earth in more or less random polarization. There will thus 
be a vert ically polarized component on average constituting 
half of the available signal when the wavcfrom strikes the 
earth to be reflected upwards again (Fig. 19). This vertical 
component will be subject to the Brewster effect as usual 
and. in the extreme case. can be almost completely attenu­
ated. giving rise to a potential 3db loss of signal at each 
intermediate point of earth reflection along the multi-hop 
path. The amateur can do nothing about the conductivit) 
of the earth at the points of reflection. so the fact remains 
that circuits which rellec1 in the sea will in general be a 
he11er bet than tho~c "hich rcllect in moumains or descn. 

Conclusions 
This ;1rtidc ha been a long and exhaustive discussion or 

the ways in which 1hc presence of the earth affects electro­
magnetic radiatio n and has illustrated the dilTerent aspects 
of these cllccts in different cases. At the beginning it was 
stated tha l this did no t set out to be a rigorous explanation. 
This is still the case- a rigorous c.xplanation of all the 
aspects would 1;.ike a year's issues of the Buu.ETIN. I hope, 
however, that I have shed :1 lit1lc light on the subject and 
suggested one ur two profitable avcnu.:s of exploration in 
the ~carch ror stronger signals at a ll t1111cs. 
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Append ix 
Derivation o r the \Crlical polar diagram or half-wave 

vertically and hori.wntally polari1ed dipole~~ '"'er a plane 
perrectly conducting earth. 

From Fig. 13, the diffcrenc.: in phase bct"ecn the field 
contributions at a distant point. from 1hc direct and indirect 
rays is given by : 

,,, I ir. 2' . 0 2r. · 
'I' c . ,\ 11 .srn ·-x ... (11 

T his is fundamental to either polarizarion and derives 
from the geometry of the ray diagram. To this basic phase 
angle must be added any phase shift x experienced by the 
renccted ray at the point of rcllL1Ction. 
(a) For lwrizo11tal pol11ri:otio11 

" 180' (see Fig. 19) 
:. Total phase difference between field vectors is given by : 

.l.' 4r.lt . 0 .. .,, A .sm + -rr ••• (11) 

If the magnitude or each con1ribution (direct and indirect) 
is identical and equal to £11h, then the resultant lleld is given 
by: 

E't) = 2.£0 .. cos~' 

2 ,.. (2-rr/t . 0 r.) 1· (") - . ,;0Acos A .sin I 2 rom 11 

2 ,,. [ (2-;r/t . o) r. . (2r.h . o) . r.] - • .;0, cos A .s111 . cos 2 sm ,C .sm .sm 2 
2 £ . (2r.1t . o) 

- - . O•·Slll T .Slll ... ( I) 

The negative sign arises from the fact that the phase angle 
between the vectors is greater than 180°. It has no signific­
ance in th.: physical problem of determining the magnitude 
of the resultant field. 
(b) For vertical polarization 

or. = O' (sec Fig. 19) :. <!> - </> from (i). 
Then as in (11) above: 

rf>' £ o = 2. £11 • • cos2 
(

271/i . o) 2. £0 • . cos T. Siil 
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RAOTA Reunion 
Roy Stevens, G28VN, Guest of Honour 

ROY STEVENS. G2BVN. first holder of a pre-war 
artificial aerial licence 10 become President of the 

RSGB, was the guest of honour at the eight h reunion of the 
Radio Amateur Old Timers' Association held at The Horse 
Shoe Hotel. Tottenham Court R oad, London, WI , on 
Friday, 6 May, 1966. 

Eric Martin, G6MN, of Worksop, Nous (vintage 1927) 
was in the chair-supported by Past Presidents Ernest 
Gardiner. G6GR (1944-46), Vic Desmond. G5VM (1948-49). 
Bill Scarr. G2WS (1950-51) and·· Dud .. Charman, B.E.M .. 
G6CJ (1952). Vice-Presidents Bert Allen. M.B.E .. G2UJ, 
David Corfield, G5CD, Jimmy Mathews, G6LL, with Council 
Members J im Foster, G2JF and Louis Varney, G5RV. were 
also present. Messages conveying good wishes were receive:! 
from Past Presidents Leslie Cooper. GSLC (1953), on busi­
ness abroad. Arthur Milne. G2M I (1954) on holiday abroad, 
Herb 13a rtlell , GSQA (1955). indisposed, Eric Cole, G2EC 
( 1961) and from more than 30 other members who were 
unable to attend. 

Nostalgia- a feature of every RAOTA Reunion- was 
i111roduced by Kenneth Alford, G2DX, who spoke of his 
friendship with the late Ernest Simmonds, G20D. It was 
Simmonds who made the first two-way contact on short­
waves between Europe and Australia in 1924 and his signals 
were the first to be heard in New Zealand. a few days before 
Frank Bell. Z4AA and Cecil Goyder, G2SZ. made the first 
two-way contact. Alford related how he had been associated 
with Simmonds in the development of the superheterodyne 
receiver and told of Simmonds' pioneering achievements in 
the use of a quartz crystal as a means for controlling the 
frequency of a short-wave transmitter. G2DX showed an 
example of a crystal holder which had been made by G200 
more than 40 years ago. He a lso referred to Simmonds 
great love of music and to the fact that just after the first war 
Simmonds had made a most beautiful organ which he 
(Alford) had been privileged to hear being played over the 
air to him during a telephony contact in 1921. G20D had 
also been an expert clock maker having built a high-precision 
synchronous mechanism for controlling all the clocks in his 
home. 

Earlier in the evening. while conveying greetings from 
absent members. the Founder-Secretary had displayed two 
menu cards of great historic interest. The first, dated 14 
April. 1925. commemorated a dinner given 10 Hiram Percy 
Maxim, President of the ARRL on his visit to London after 
the formation of the lnternational Amateur Radio Unio n 
(Hugh Pocock and Kenneth Alford. whose signatures 
appeared one beneath the o ther on the card, fOltnd themselves 
seated next to one another at the Reunion, 41 years later). 
The second, dated 18 September. 1926. had been printed 
to mark the occasion of the luncheon given to the T & R 
Commit1ee on the opening day of the first Convention. 
G6CL recalled that he and G6LL were among the " young 
squirts " who had enjoyed a very noisy luncheon party that 
day at Lyons Corner House in T he Strand while the hierarchy 
were at the Hotel Cecil. The reading of a letter from A. W . 
Gamage & Co. to Frank Townsend. G2TO (who had 
loaned the souvenirs) was listened to with nostalgic amuse­
ment. 

Guest of H onour 
Introducing Roy Stevens as one of ··The Early .Birds," 

the Secretary of the Association spoke of the contribution 
made by 2BVN (as he then was) and other young radio 
amateurs (all of whom were members of the RAF Civilian 
Wireless Reserve) during the early stages of the war and 
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subsequently. G6CL also referred to the great interest Mr 
Stevens had shown, over a period of many years. in the 
administration of the Society and in particular of nis interest 
in the field of International Amateur Radio. 

Mr Stevens reminisced on the activities of " The Early 
Birds " in France and Belgium during the first few months 
of the war and recalled many interesting and entertaining 
incidents. He referred 10 the forthcoming Region l Division 
Conference to be held in Opatija, Yugoslavia and to the 
important effects which decisions reached at that Conference 
are likely to have on Amateur Radio throughout the world. 

Association Growth 
In hi.s annual survey of Association affairs G6CL reported 

that G2WS, 2RF. 2TO. 2VF. 2TA, 3WP, 4FN, 4JW, 40U, 
5BQ, 5NU, 5WG, 6BS, 6YP, 8KP and GM8AT had become 
members during the year and that membership now stood 
at 194. During the year Leslie Shersby, G 2GZ, " Jerry" 
Walker, GSJU, Rowley Maidment, G5MM, and B. P. D. 
Challis, GSUT, became ·•Silent Keys." Visits had been 
made to the widows of Ernest Simmonds, G20D , " Pim " 
Bradley, G2AX, and Harold Wilkins. G6WN, and parcels 
had been sent at Christmas time to the widows of eight old 
timers. As no entries had been received for the Marcuse 
Memorial Prize, the balance of the Fund would be trans­
ferred to the Benevolent Fillld. The Secretary regretted that 
not even one young amateur had shown sufficien! interest to 
submit an article in accordance with the simple rules pub­
lished in the December 1965 issue of the RSGB BULLETIN. 

N ew H onorary Member 
A proposal by the Secretary that Mr Roy Stevens be 

elected an Honorary Member of the Association met with 
the unanimous approval of the members present and was 
adopted with acclamation. Mr Stevens expressed his appre­
eia11on of the d istinction conferred upon him. 

Scope Widened 
The Secretary proposed, and it was agreed, that in future 

United Kingdom amateurs who had held an artificial aerial 
licence issued by the Brit ish Postmaster General at the out­
break of war in September 1939 and who had obtained a 
full licence as soon as licences were reissued after the war 
(and in no case later than 31 December, 1946) and who 
had retained tha t licence without a break since that da te 
shall be e ligible to apply for membership of the Association. 

The Secreta ry, in bringing forward his proposal, explained 
that a number of pre-war AA licence holders had now been 
fully licensed for 20 years and would without doubt have 
been fully licensed for more than 25 years if the war had not 
intervened. The Secretary explained that it was not proposed 
10 change the requirement that all o ther applicants for 
membership shall have been fully licensed for an unbroken 
period of 25 years, including the war years. 

Roll Call 
The following were present at the Reunion: G2AK. DX, 

HP, IY. JF. Kl. KJ, MR. NH, NN. OA, PU, UJ, UV, VB. 
WS, XV, YL, GW2HQ, G2BVN. G3FG. HT. WW. 
GSBQ, BZ, CD, CV, DJ, JO, LJ, MA, NU. PP, RS, RV. 
TN, UM. VM. WG, WP. X B. XW. YY, G6CJ, CL, DP. 
Fl. GR . HR, LL, LQ, MN, NR, OX, PA, QB, QM, RJ, YP, 
G8DF, OT, KW. NY. QO, TY, May Gadsden and Hugh 
Pocock. 

G6CL 
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A High Performance Nuvistor Converter for 70 Mc/s 
en1ploying t ile "in-line 111ixe1·" technique 

By M. GIBBINGS, GlFDW • 

TME converter to be described was evolved primarily for 
70 Mc/s contest work, and has proved its worth in over 

a year or use with the Cumberland and Westmorland V. H.F. 
Group. 

The principal object in the design was to produce a con­
verter which, as far as signal-to-noise ratio was concerned, 
was only limited by aerial noise. This requirement was 
achieved. and the converter produces an increase of between 
one and two S points of noise when connected to a four 
clement Yagi, as compared to that which is produced when 
the aerial socket is terminated by an 80 ohm carbon resistor. 

The frequency stability achieved is such that on c.w. and 
s.s.b. and using BK and vox operation, there is none of the 
annoying initial drift experienced with some converters. and 
which makes the first few characters or words unintelligible. 

Being concerned in the main wi th portable operation, 
economy of both h.t. and l. t. supplies was essential, and for 
this reason, Nuvistor valves were selected. The Nuvistors 
did in fact not only achieve the required economy, but in 
addition, when compared to a converter of similar design 
using a more conventional valve, gave a marked increase in 
gain. 

circuit tuning, thus the arrangcm..:111 ui~plays a high o rder o r 
stability. 

The crystal employed was of the ·· surplus ,. variety, type 
number IOXAC. and a frequency of 20·09 Mc/s. Actually 
this unit is a small glass envelope with wire ends containing 
two crystals in the region of 20 Mc/s. but or course only one 
of the crystals is used. The crystal emplo}ed produces a 
tunable i.f. in the range 9·65 Mc/s to 10·25 Mc/s for coverage 
of the 70·7-70·1 Mc/s allocation. 

Construction 
The converter is constructed in a 3~ in. v 4~ in. Eddystone 

die-cast box type 650. The layout is shown in Fig. 2. 
The actual chassis employs Lektrokit perforated chassis 

plate cut clown lo a size which fits inside the lid of the die­
cast box. In the final assembly, this chassis is mounted to the 
lid by 6BA bolts and stand-off pi llars. This form or 
sandwich construction results in all the h.1. and l.t. wiring 
being contained within a screened area. and allows this wiring 
to be run to the required point by the shortest possible route 
without it passing through any of the signal circuit compart­
ments. Supplies to the various compartments are taken 
through p.t.f.e. feedthroughs pushed through the nearest 

Circuit Desc,.ip tion convenient hole in the chassis plate. 
The circuit diagram of the converter is shown in Fig. I. Each or the circuits employed in the converter, that is the 
The r.f stage employs a 6CW4 Nuvistor in a conventional r.f. stage, mixer stage, and local oscillator, arc contained 

inductively neutralized configu- ,..------...... - - ---wv--------------...-- ---
ration. and which arrange- 22tc 

~0 .. 3-t:~-1 IOK 

HT+ISOV 
OFF ON 
TRANSMIT 

ment, when correctly neutra­
lized, accounts for the excellent 
noise factor of the converter. 
The anode c ircuit of this valve 
forms one of the in-line circuits 
as may be seen from the arrange­
ment of L3, L4 and L5 on the 
diagram. 

In-line circuits have a num­
ber of advantages, and these 
may be summarized as: low 
noise, high gain, and a simpli­
fication of construction, and 
although they have found favour 
commercially, they a rc rarely 
seen in amateur equipment. 

The mixer employs a 7587 
Nuvislor in a straightforward 
arrangement, a small fixed bias 
being developed across the 
cathode resistor. The crystal 
controlled injection oscillator 
use.~ a 7586 Nuvistor in a some­
what unusual circuit configura­
tion. Feedback to sustain oscil­
lation is provided by a circuit 
tuned to the fundamental fre­
quency fitted in the cathode 
circuit or the valve. Oscillation 
is independent of the anode 

• J-1 H'cw,•ln.-ck Lune. Cturhorough. 
Rc1fonl. Nulls. 

INPUT 

b 221C 2200 

":" 0·003 

L3 

IOOIC 

COAX 
OUTPUT 

HT+ISOV 

HT­
L T-

STABILIZED 

12V 

RESISTORS ARE 
1
12 WATT RATING UNLESS OTHERWISE STATED 

Fit . I. Circuit of the Nuvi1tor converter. Cl , l, l :and4 are l·20pf va r iable capa ci t ors, and all 0•001 
and 0·003 1-'F capacitor s are disc ceramics. R111i1tor s are J wa tt ratinc c>tcept where indicated. LI , 8 
turn1, tapped at l i turns from earthy end, 22 1.w.1 .• s paced wire diam .• i in. diam. former, f in. leads; 
Ll, 27 turn•. 18 1. w.1., close wound, O·l in. diam. 1lu1·tuned former: Ll, 9 turns, 21 s.w.1., spa.cod wire 
diam., tin. diam. former, I in. le:ad1; L-4, 1 turns, 22 r.w.g., spaced wire d i11.m ., t in. diam. former, I in. 
leads : LS, 6 turns, 22 1.w.1 . • spaced wire d iam ., i in. dia m , former, t in. le;ad1. L6, 34 turns, 28 s.w.g. , 
close wound, O·l in. diam. slua·tuned former : L7, 4 turns, s mall diam. p.v.c. coverC!:d wir~. wound over 

earthy end of L6: L8, ll turns, 28 1.w.1., c lo se wound. O·l in. diam, slve~tuned former. 

RSGB BULLETIN JU N E, 1966 387 



• JN LINE MIXER• COMPARTMENT 

HOLES HUST BE cur IN LIO TO 
ALLOW 6CW4, 7586 & COAX INPUT 
SOCKET CLEARANCE BY APPROX 1/4' 

Fie. 1. Layout of the principal components fixed to the Lektr okit 
panel. 

within screened companmems constructed from 25 thou· 
shim copper. The screens are bolted to the chassis plate and 
then soldered together. 

As will be seen from Fig. 2. two of the valves protrude 
through the lid of 1he box, and holes are provided to allow 
these ro pass through. Additionally, provision has to be 
made for the co-axial input socket to rise proud or the lid 
by about t in. 

As the setting up of the converter is carried out with it 
fully screened inside its box, ho les have to be drilled to 
enable C l , C2, C3, C_.. L2, L6 and LS to be adjusted from 
outside. 

With regard to the neutralizing of the r.f. stage, it should 
be noted that the neutralizing coil is situated in the mixer 
compartment. and tha1 it is positioned at right angles to the 
o ther coils. 

To a large extent. 1he performance of 1he converter 
depends on the mixer circuits. As will be seen from the 
illustration. the r.f. anode, mixer grid, and oscillator anode 
coils arc all wound in the same sense. lt is essential that 
they are connected as shown. The spacing between the 
coils is as follows: r.f. anode to mixer grid. J in., mixer grid 
to oscillator anode • . H in. These spacings should not be 
treated as absolute, but are a starting figure prior to the 
adjustments described under the heading ·· Selling-up ''. 
The coils may be constructed as self-supporting, but the use 
of a ~ in. diameter paxolin tube 3~ in. long inserted into the 
coils during the selling up is a help in ensuring that they arc 
all on the same axis. 

Set ting-up Procedur e 
The first comment to be passed is that all adjustments 

11111s1 be made with a non-metallic tool. This is quite essen­
tial if the adjusted positions arc to remain as set when the 
trimming tool is removed. 

The simplest method of acljust111cn1 is to approximately 
a lign the circui ts to the correct frequency by the use of a 
g.d.o. Care should be taken to ensure thllt the g.d.o. is only 
coupled to the circuit being adjusted, and all valves in posi­
tion so that their stray capacities arc taken into account, with 
all tuning capacito rs set for 111axi11111111. initially. 
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With the converter out of its case. tune the cathode of 
the oscilla to r circuit by adjustment or the core or LS to either 
the crystal frequency. or if an overtone crysta l is being 
employed. to the desired overtone. and then tune the oscil· 
lato r anode circuit by means or C4 to the linal injection 
frequency. 

Tune the r.f. grid circuit. C l . the r.f. anode circuit, C2. 
and the mixer grid. C3, to 70 Mc/s. Unsolder one end of the 
IOK ohms clamping resisto r across the tuned circuit in the 
anode of the mixer, and resonate this circuit to the centre 
of the iJ. passband. Reconnect the IOK ohms resistor. Set 
the core o r the neutralizing coil. L2. halfway into the winding. 

Place a short across L5. Connect a high resistance volt· 
meter- 20.000 ohms/volt o r better- across the 27K ohms 
resistor in the h.1. supply to the oscillator anode. Connect 
the power supplies. Tune the core of LS while watching the 
voltmeter. lt will be found that the voltage will fall slowly to 
a minimum, and then rise rapidly to a maximum. Set the 
core of LS so that the voltage is some 20 per cent above the 
minimum voltage on the " slow " tuning side of the core. 
Disconnl'Ct the power. remove the short from L5, seal LS and 
fit the converter into its box. 

Connect the converter to a receiver tuned to the centre 
of the i.f. passband, and apply power to the converter once 
again. Connect a 4111 aerial. Al this stage it is quite probable 
that the r.f. stage will not be neutralized. and this will be 
indicated by excessive noise and/o r spurious oscillation. 
Very carefully adjust rhe core of L2 to the point where this 
noise or oscillation ceases. After this, adjust Cl, C2, and CJ 
for maximum aerial noise. 

Remove the converter from its box and confirm 1hat the 
spacing between L4 and L5 is about ! in. Replace converter. 
Tune C4 and observe the change in no ise output. At this 
stage it should be found that tuning C4 will produce two 
distinct noise peaks. IJ only one no ise peak is found. then 
decrcmse the spacing between L4 and L5 until this condition 
is achieved. Once the po int has been reached where two 
noise peaks arc obtained, the spacing between L4 and L5 
must be carefully and gradually increased until the tuning of 
C4 indicates that they have merged into one. At this point . 
the degree of coupling for the mixer injection will be at 
optimum. 

Final neutralization of the r.f. amplifier is lx.--st accom· 
plished on a very strong signal. Care has to be taken to 
ensure that all the signal to the converter is indeed coming 
from 1he aerial. and that none of it is being picked up by the 
converter itself. For this reason, a g.d.o. is not suitable for 
this operation. 

After having found. or arranged. such a strong signal, and 
tuned it in, the h.t. should be disconnected from the r.f. stage 
of the converter. Now adjust the core of L2 to the po int 
where this signal is at its minimum. This adjustment is no t 
very critical, but is essential for optimum performance. 

Once the above adjustments have been completed. lhe r.f. 
and mixer stages can be peaked up on an identified weak 
4m signal. ln these adjustments. C l is tuned for maximum 
output , and the spacing between L3 and L4 varied to give 
best signal-lo-noise ratio. With the adjustments to L3 and 
L4. if the spacing is made too great, the circuits will become 
quite sharply tuned. and the gain will drop. Naturally when 
L3/L4 arc adjusted, C3 and C4 will require peaking, but 1hc 
object is to st ill retain the broad character of the resonant 
point. 

It cannot be st ressed too highly that the converter must be 
a ligned in its screened box, and its performance assessed 
while ii is encased. If it has been removed for adjustments 
10 coil spacing. then it must be returned prior to evaluating 
what change in perfo rmance has resulted. 

Mod ified Ve rsion 
A modified version of this convener has been constructed 

(Comlnrwd on µage• -1nJ) 
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T HIS nwn1h·, anidc mu>I commence \\ ilh a;i apology and 
a corrcc11011. First I). apologies lo all those who so 

J..inul\ sent in ~core~ for the /\II Band DX Table. which was 
inadvertent I> omiucd by your scribe from last month ·s 
MOTA! Sccondl). it mm appears that 1he information 
concerning the pension u11arded to Mrs Colleen Thorpe was 
incorrccl. This was received f'rom a number of d ifferent 
sou1ccs. and the writer is completely at a loss 10 understa nd 
the working~ of the strange mind which o riginated lhe 
rumour. 

Food for runhcr thought has been provided by a letter 
from VS9ABI ., who asks wh)' il should be tha t o ur band 
planning restricts phone operators lo rigidly defined sections 
nf' the bands. a1 the sa me 1ime pc1 milling c.w. o peration a ny­
" here. /\ ~ he points mil. if a c.w.fphunc contact is required 
it i~ nccessar) to mol'e int~l the phone band, and woe betide 
any phone stn lion who dares to operate in t he exclusive 
c.w. sections! He suggests thaL adherence 10 band plann ing 
~hould be obligatory. and that 011 20111. for example 14,000 to 
14.075 kc/s shoulu be exclusive 10 c.w .• 14.0751014,125 kc/s 
mixed 1lhone and e." .. and 14. I 25 to 14.350 kc/ s exclusive lo 
phone. Similar segments arc suggested o n the other bands. 
This wnuld seem to )Our scribe lo be a very fair way of 
sharinr. out our frequency allocation. and it is hoped that 
perhaps somc1hing may be done at international level lo 
bring about ~uch a chcmc. 

N e w s f r o m Ove r seas 

In a kucr lo )Our ~cribc. Stephen Gibbs. formerly 
GMJMBS. 5A3CJ . MP4BEQ. and ZC4AK savs that no 
amateur licences ha1c been issued to new applican ts since 
Deccmb~r 1963 11hcn Kenya lx'Camc indcpendcnl. The only 
time he is able w tall.. lO o ld friend~ is when he visits 5Z4ER R 
or 5Z41R. 

/\t 1hc 1imc thi~ reaches readers Bob Snyder. 9V I LP, will 
be on leave in England. visiting rela tions in Kent. He reports 
1ha1 s11 far only one stution. KR6BQ. has been able 10 claim 
a ·· 9V I LP .. certificate for contac1ing him on six b:?nds dur­
ing a single cu1ltcs1. W4RVV managed QSOs o n a ll bands 
80 10 IOrn during 1he /\RRL comest this year. whic h is a 
particularly praiseworthy feat as the East Coast of the USA 
:s 1hc musl dilfo.:ult area of 1hc world to ra ise o n any band 
from Si11gap,1rc. The only European sta tion 10 q ua lify on 
five bands i~ G3FPQ. Incidentally this is a most a ltractively 
produced ·· s l1cepskin .. and b well worth gain ing. 

Brian llarncs. VPRIK, has now moved from Ha lley B<1y 
and is active from the /\rgcn1ine Islands. Antarctica. He will 
be lrn the ,1ir c'ery Frida) at 20.00 GMT look ing for G 
contacts on 14.1 80. 7,090. and 7. 120 ('?) kc/s s.s.b. He has 
parents 11ho live at 55 Gro1c Way, Esher. Surrey. For QSL 
information sec QTll Comer. 

The RAF club station V 90C. in the Sultanate of Musca1 
and Oman, i' 11011 bacJ.. on the air aflcr a long rest. Equip­
ment is no11 available which co1crs 15. 20. 40 and 80m. s.s.b. 
included. Operating times will be mostly 10.00 10 18.00 
GMT. 1\ special lookout is kept for UK stations. and 
Saturda~ night arc rcser1cd for contacts with the US. T he 

• 10 Kn11ihtlO\\ ftoall. U1rn11ui;hJnt 17. 
Ph!''l'c 'cnJ .111 lh! llh of n\!'"' hl ,1rrhc 11ol lutcr 1h;.in IS .. lune for the .Jul) 
is,uc. IJ .Jul~ for 1hc Aueuli::l i"uc .rnd 13 Aucust for th\! September issu.:. 
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club hopes that all who need a QSL from VS90C for a con­
tact in the past on a.m. or c.w. have received o ne. but those 
who a rc still without arc promised one if they write to: 
Hon. Secretary. VS90C, RAF. Masira h Island, BFPO 69. 
c/o G PO, London. 

Top B a nd News 
Full information has been received from Z L3RB concern­

ing the highly successful Z L-G tests which look place in 
February and March. QSOs having been made with G3SED, 
G3UQD. G3SVD, G3CFV, G3R FS. G3PU, and G 3RPB. 
At 07.20 on 26 February the first European was heard, and 
was believed to be G l30Q R. and the last G was heard on 
20 March. W and VE sta tions were a lso heard at 1he same 
time as the Europeans. but no contacts were made as they 
did not appear to be hearing Z L3RB. A report was received 
from a listener of hearing a contact between Z L3RB and 
D LI FF al a time when the band was nol open. so it is to be 
hoped 1ha1 there has not been a bootlegger ai work. In his 
leuer ZL3R ll also makes the comment that when he calls 
QRZ he docs not want to hear his call repeated many times. 
but needs lo hear the call of the calling Stalion repeated so 
that he can identify it! Thanks arc passed 10 all who took 
part in the tests. a nd an 18.00 to 19.00 GMT schedule is 
considered as a likely event next season. 

This year's trip by the Cambridge University Wireless 
Society to the Isle or Ma n was quite successful. the highlight 
being the first GD- Z B2 QSO. T his took place on 19 
March al 0 1.55 with Zil2AM. and reports were RST 349 in. 
and 559 oul. A total of 863 sta tions was worked during the 
ten day stay, and many were given thei r firsl G D contact by 
GD6UW. 

According w 9V I LP signab from Europe have been 
audible in Singapore right up until mid-April. He repo rts 
G3SED at RST 469 0 11 10 April. Static is now at it' very 
worst and it is extremely difficult to even identify call- igns. 

At the H ons Konr Amateur Radio Tran1mittine So ciety's Annual 
Dinner 1965, Pu t President Geo rce, VS6DS, pre•enu the HART S 

T rophy co Dr a ke, VS6EK. 
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so it seems lhal no more contacts wi!J be had with 9V! o n 
I 60m until Bob returns from leave and beco mes active again 
in the la t ter parl of lh<.: summer. 

The J a mbo r ee o n t h e Ai r 
As mentioned in last lll(ln th 's MOTA the ninth of these 

annual get-togethcrs will be taking p lace in October. Any 
amateur interested in the Scout movement is invited to take 
part. The first step would appear to be to establish the 
degree of local interest by contac1ing the local District 
Commissioner. lf il is decided lO take parl the National 
Organizer (L. R. Mitchell , " Katoornba" , Tyneham C lose, 
Sandford, Wareham, Dorset) should be iJ1formcd, preferably 
before the end of September. A most imporrant point should 
be borne in mind by amateurs in the U K- no unlicensed 
person must be pcrmiued to o perate the radio equipment. 
This includes speaking into the microphone, but o f course 
does not preclude the use of scout power to keep the log, etc! 

Q R P N e w s 
Once again support for this section has come from the 

same two correspondents. There must be many more 

stations running 25 watts or Jess-is !here 110 011e else who 
feels that lo make the best use of aerials is a good idea'? 
Certainly G3URX means to do better without increasing his 
power bilJ, he hopes to extend the earth sys1em of his verrical 
to cover JOOO sq. ft. by using chicken wire ! Aeria.ls are also 
in G3TMB's mind, as he points out that forlunately the 
person at the other end of the QSO often has a much better 
aerial than his, and he wonders just how much depends o n 
lhis facl. He has had a successful month with plenty of W 
and European con tacts, a nd enjoys things as t11ey are making 
friends and chatting lo a ll comers. 

DXpedi tions 
G3BHT will be operating from Luxembourg between 

17 June and I July, using a KW2000 on 80 to !Om, both 
c.w. and s.s.b. His call will be either G3BHT/ M/ LX or 
G30RK/M/LX, and he is a lso await ing the arrival of a n 
ON8 call for use in Belgium. 

lris and Lloyd Colvin are now in the UK and at the time or 
writing were hoping to appear o n the bands with the appal­
ling calls GDSACH/W6KG a nd GDSACl/WB6QEP. It is to 
be hoped tha t someone at 1he Post Office will do somelhing 

Propagation P red ictions 

14 Mc/s 
U.S.A.- EAST (W1-4} S.P. 

S.P. 
U.S.A.- WEST (w6, 7 ) L.P. 

CARIBBEAN (6Y5/FM/TI) 
S.P. 
L.P. p = 

BRAZIL (PY) 
S.P. 
LP. 

SOUTH AFRICA (ZS) S.P. 

S.E. ASIA (HS, 9M2) 
S.P. 
L.P. 0 = 
S. P. 

AUSTRALIA ( VK) L. P. t:::::J t=:::J 

J APAN (JA) 
S. P. p 
L.P. JUNE 1966 

I 

TIME (G.M.T.) 00 02 04 0 6 08 10 12 14 t6 18 20 22 24 

21 Mc/s 

U.S.A. EAST (Wl-4) 
U.S.A. WEST (W6, 7) 
CARIBBEAN (6Y5/FM/TI) 

BRAZIL (PY) 
SOUTH AFRICA (ZS} 
S.E. ASIA (HS, 9M2} 
AUSTRALIA ( VK) 
JAPAN (.JA) 

TIME (G.M.T. ) 

C===:J 1- 5 days 

S.P. 
S. P. 
S.P. :J 

S. P. ::::J 
5 . P. 
S.P. 
S. P. 

s. P. JUNE 191>6 
I 

00 02 04 06 

ezzzzzzJ 6 - 20 do ys 

The midsummer conditions in the ionosphere, which becin in May 
a nd contin ue until Au1ust, b r in1 about a worsenine in DX condition• 
on the h.f bands. On 28 Mc/s in the late afternoon on faVourable 
days (i.e., with above averare Fl m.u.f 's). South Africa should come 
through, and in e x ceptional ca.ses in the early eveninc. South 
America also. On 11 Mc/s only Sou th America and Africa m&y be 
worked with certainty but the East coa.1t of N orth A merica w ill 
possibly come through oc:c-asionally. T he 21 and 28 H c/s bands may 
frequently liven up for short skip contacts over distances from 300 to 
1250 m iles. 14 Mc/s is the main D X band, and the short 1u mmer 
ni1hts make it possible under favourable conditions for the band to 
re main open for DX all night long. T he summer c:onditions also 
frequently m a ke contacts possible with var ious DX zones via the 
long path. This applies par ticularly to Western North America, 
Japan and Australia, and in exceptional cues with Sou th East Asia 
and Central America. Hawa ii may be worked on 14 Mc/s via the 
short path on favourabl" days b"tween 06.30 and I 0.30 G MT. 7 Mc/s 
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08 10 12 14 16 18 20 22 24 

- Op•nings on morr than 20 days in the month 

w ill per mit contacts up to 600 miles durin e daytime. T he dead xone 
may interrupt local traffic d urinr the d ay o.n this band beca use the 
F2 frequently falls below 6 Mc/ s during the summer in the present 
ph ase of the s unspot cycle. l ·S Mc/1 can be used for local traffic d ay 
and ni1ht without interruption by t.he dead zone at ni1ht. D X 
contacts durin1 the summer are usually only possible on l ·S and 7 
Meis when the areater part of the transmissio n path lie1 in darkne.ss 
and the atmospheric noise leve l i1 below aver ace. 

T he provisional sunspot number for A p ri l 1966 was 47.5 w ith 
activity even ly distributed thr ou1hout the whole of the month. T he 
hiahest daily numb er was 74 on 3 and 4 April. T he predicted 
smoothed sunspot numbers for A uaust, Septe mber and October are 
43, 46 and 49 respectively. 

T he Zurich Solar Observatory states that the predictions are 
now based on the expectation that the comine 1un1pot maximum 
will be reached in J uly 1968 and that the hichest smoothed monthly 
sunspot number will be 100. 
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to enable overseas visitors to use something rather less cum­
bersome than the present series of call-signs ... a special 
numerical prefix (as in Holland and Belgium for example) 
would surely be more appropriate. 

It now seems that C R7GF has been able to proceed with 
his arrangements for his forthcoming trip to the lndian 
Ocean area. He now expects to start during the last week of 
May, or the first week in J une, and will go first to Glorioso 
Island where he wi ll stay three or four days, using the call 
C R7GF/ F R 7. From there he wi ll proceed to Comoro Is., and 
stay two o r three days, his call being CR7GF/ FH8. T he 
third stop will be Aldabra, where a three or four day stay is 
planned. Frequencies used will be 7005, 14050, and 21050 
kc/s for c.w. and 7100, 14100, and 21420 for s.s.b. QSLs 
should be sent to the addresses in QTH Comer. 

The proposed visit by the VS9 gang to Kuria Maria has 
unfortunately had to be postponed due to a number o f 
unforseen circumstances. VS9A RV was advised to apply 
for permission again later in the summer, so possibly this one 
will materialize in the autumn. 

Another casualty appears to be the threatened trip to 
Rio de Oro, which now appears to be off. Rumour has it that 
a Spanish official is leaving soon for the a rea, and that he has 
an amateur licence. Only time will tell whether this is yet 
anothcr false alarm! 

During May W9WNV has been keeping the lower end of 
20111 warm with his appearances from Minerva Reef (lM4A). 
Maria Theresa Reef (W9WNV/F08M) and Suvorov Island 
(in the Northern Cook Is .• ) (W9WNV/ZKIS). He put 
through remarkably strong signals into Europe from all 
three places a nd was often audible from very early morning 
until evening. It is known that he managed 1700 contacts 

( "RSS P 

C K7GF/FH8 
CR7GF/ Flt7 

CX9AAN 
ou1on 
G 0 5ACH/W6KG 
GD5ACl/ WB6QEP 

H C IGC" 
Kll6CY 
KC4USB 

WAOGFS/KM6 

KS6tln 
PJSMG 

TU28A 
VK01" ll 

VP2AL 

V P6Wlt 
VP81K 

VQ9GF 

VQ9Hll/ D 

VIUCC: 

ZD8J 

\\'9W V/ ZKIS 
7Q7PS 

7X2AM 

9M6NQ 

QTH Corner 
'"i" DOTM. PO IJox 7388. Newark, NJ. 

07107. 

Ercall E. St. John. 6158 W. 741h St., Los 
Angeles 4S. Ca Iii". 

via W2CTN. 
via W2CTN. 

via YASME Foundniion. Bo x 2025. Castro 
Valley. C:ilif. 

via W2CTN. 
\"ia W2CTN. 
Kenneth W . Nol.cs. lsl:md PJrk Road. 
lps-"ich. Ma«, USA. 
Cl>yton G. Conard. 4 18 Buena Vista Street. 

Aha. Iowa. 
Box 9S6. Pago Pago. American Samoa. 
Wayne Worden Jr, RFD 3, Bloomington, 

Indiana. 
PO Box 172 AbiJlan. Ivory Coast. 
G-reg Johnslon. J Inglis Street , Newtown, 

Hobart. Tusmnnin. 
via VEJEUU. A. If. lscnrnn, 67 Tavistock 

Road, Downsvicw. Ont:Jrio. 
\•ia W2CTN. 
via C3Dlf8. Signa l Wing. School of lnfan· 

try. l{.vthe. Kent. 
'ia YVS llurcau. }{CV PO Box 2285, 

Carac..1s, Vcnc1;ucln. 
via Le,, Hill, .\I St. Lcon:mls RonJ. East· 

T. ~~:;"C;.~t~~~k:tchcomlX:r Hotel. Dcuba, 
Fiji. 

John R. Beck. RFD 3- Bo• 918, Merritt 
Island. Fla. 

,·ia W4ECI. 
via Kenn Smith. WI il'fRG. SS Main Street, 

Groveland. Mass. 
via August A . Nickel, 3326 Sari;cunt Drive. 

Chnrlotte 8. NC. 
PO llox 399 Jcssclton, N . Borneo. Malaysia . 

QSL Mmiai;c.rs. 
W2CTN 156 Ketchum A.venue. Amityville, 1''Y 

11701, USA. 
W4 ECI J tOI Fourth Avenue South, Birmingham, 

Alnbnmn, OSA 35233. 
RSGB Q SL Buro•u: G?M I. Bromloy, Kone 
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'~ T he H onr Konr Society orpnized a st.cion (VS6AJ) for the eirhth 
Jamboree on the Air. VS6BJ is seen wi th ocher Scouts oat Morse 

House , Hona Kona. 

from I M4A on s.s.b. during the CQ Magazine S.S.B. 
Contest, and a tota l of 4000 contacts during his 34 hours on 
the a ir from there. The FOSM operation produced 2000 
contacts, 500 on s.s.b. during the 13 hours stay. He left 
Suvorov Island on 8 May, and was then heading back to the 
USA via Hawaii. where he hoped to be by 23 May. After 
this he should be travelling via South Africa to Heard Isla nd. 

T he trip by VQ9HB to Desroches Island finally go1 under 
way on 22 April. Unfortunately Harvey had trouble with his 
s.s.b. after only a few hours operating as VQ9H B/ D, a nd had 
to spend the rest of the weekend on c.w. He was an excellent 
signal on 21 Mc/s. and was audible from 12.00 to 22.00 on 
that band. The operation ceased a t 05.00 on 25 Apri l. 
Unfortunately Harvcy"s mother died during his absence on 
the trip. The writer i.s certain th:it all readers would wish to 
join with him in ex lending condolences to Marvey. 

Certificates 
The first Worked Zambia Award has yet to be claimed by 

an amateur 0111sidc Zambia. Requirements for it's award 
arc for applicants 10 score ten "points ·· (in Zones 36, 37, 
and 38. 20 points) by contacting Zambian statio ns. 912 
slations contacted on 7, 14, 21, or 28 Mc/s count I point, and 
those contactcd on I ·8 or 3·5 Mc/s count 2 po ints. Zambian 
slat ions using 9J I, or 913 to 9JO prcfixcs count double 
points. The same stations may be counted on each band 
worked. There arc four closscs- all c.w. all a.m. all s.s.b., 
and mixed. and the award is a lso available to SWLs. Appli­
cants should send a certified I isl of QSLs held, together with 
3s. 6d. 7 I RC's or SI to RSZ Awards Manager, PO Box 332, 
Kitwe, Zambia. 

The Ria de Avelro Award will be given to any amateur who 
can produce evidence of contacting four s1a tions in Avciro 
( Portugal) since I January, 1966. American and African 
stations need only three, and the rest of the world two, to 
qualify. QSL cards should be sent 10 Comissao Municipal de 
Turismo. Avciro. Portugal. Leaflets giving further details 
:ire available from G3FKM. 

Information on current certificates and awards will be 
found in the Directory of Ccrtificntcs a nd Awards which is 
invaluable to 1he sheepskin hunter. It contains up to the 
minute de1ails of some 600 awards, both for the transmiuing 
a mateur and the SWL. This volume is produced in loose leaf 
fo rm, suitablc for a three ring binder, by Clif Evans, K 6BX, 
and publication is quarterly from I J anuary each year. Each 
issue is self contained and amendments arc not issued. 
Stocks of this book are not held to ensure that only current 
copies are distributed, but orders for direct delivery from 
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K6BX may be placed wilh G2BVN. The 11on-profi1 cost per 
issue is 18s. 6d. post paid wilh a sui1able binder costing a 
fur1her 7s. 6d. if required. 

Con teats 
The Phone sec1io11 of the 1965 CQ Magazine WW DX Con­

test a1trac1ed ralher more supporl than in 1964, there having 
been 899 entries received from 108 coun1ries. Leading 
scorers include : 

All band-single oper.itor 

CX2CO 
DJ6QT 
DJONO 
llBAF 
HB9ZY 
YV5AXT 

1,815,288 poin1s 
934,677 points 
899,208 points 
808,572 points 
769,384 points 
656,702 poinls 

Multi-operator 
single transmitter 

ET3USA 1,222,843 points 
lOFGM 1, 129,323 points 
4X4HW 1,000,050 points 
DLIJW 947,568 points 
HCIEY 710.874 poin1s 
PAOHBO 705,024 points 

The leader in the multi-operator, mulli-lransmitter section 
was YV9AA, who scored 1he enormous total of 4,795,:?00 
poinls. In 1he single operator single band sec1ion GW3PM R 
was world leader on 160m with 360 points. Top Europeans 
on 1he other bands were: 3·5 Mc/s ON4UN (56,700 points). 
7 Mc/s 11 A l M (26,465 po ints). 14 Mc/s F7BL (703 ,056 
points), 2 1 Mc/s D L6EN (219,090 points), and 28 Mc/s 
DL7BA ( 17.136 points). 

This year's Venezuelan Independence Contest lakes place 

90 

?O 

JO 

10 

e AVt:A.AGl QSO A.ATE 
U-7 PEA HOUA 

·- ·- ·-·-J ·- ·- · 

( • 19.S AVERAGE : 27·9) IO 

92 

-SATUAD.V SUNOAY-------1'1 

Thl11raph 1how1 the hourly Q50 rate at GIFC (RAF AR5, Lockinr) 
durln1 the CQ WW 5.5.8. Conte1t. The peak late on t he second day 
resuh:ed from a cood ope:nina to th• USA. The provi1ional 1core of 
788,177 points wa.1 achieved from Ill• Q501 with 2•1 different 

prefhce1. 
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be1wccn 00.00 on 2 July anJ 24.00 on 3 July. and as before 
will cover all bands 3·5 to 28 Mc/s . n.m. and s.s.b . The 
nbjec1 is to contac1 as many stalions in the American con-
1incn1 as possible. QSO poi111s arc 1wo for co111ac1s wi1h 
Venezuelan s1ations on any band 01hcr than 7 Mc/s. anJ 
one for? Mc/sYVQSOsand forcon1ac1s wi1h all o ther Ameri­
can stations. A multiplier is obiainccl by adding the number 
of DXCC countries. 10 the total o f YV and W call areas 
worked. All band e;11rants n111ltiply the io1al of mul1ipl iers 
on all bands by the lotal QSO poin1s scored o n a ll bands 
to obtain thei r score. Entries sho1ild be postmarked no la1er 
1han 15 September, and sent lo RCV Concurso lndependen­
cia de Venezuela, PO Box 2285, Caracas, toge1her wi1h SI 
or equivalent in IRCs. Logs should show Dale. Time, Sta­
tio n worked. Serial number sent CRS with number starting 
from 001 ). number received. multiplier. poin1s claimed. 
A separate summary sheet should be enclosed. There is a 
most atlractive certificate given 10 all stations in Europe 
who con1ac1 al least five YV's and five o ther stations in 
different American coun1ries. 

The Amateur Radio Socie1y o r India announces 1ha1 the 
dates of the 3rd VU2/4S7 Contes! have been changed to 
06.00 15 October to 06.00 16 October for 1he c.w. sec1ion. and 
1he same times on 29 and 30 Oc1obcr for the 1elephony sec-
lion. 

Resulls of 1he 1965 WAE DX Conics! show 1ha1 
winners of certificates in the UK were : 

Phone section 

lhc 

C.W. Section 
49.719 poin1s 
12,492 points 
I 0,058 points 
4,256 poims 

G2DC 
G30LN 
GM3SDZ 
Gl3RTS 

G30EV 162, 194 po in1s 
GW3NWV 6,204 points 

World leaders were DJ3KR (c.w.) wi1h 155.448 points. 
and DJ6QT (phone) with 178.412 poin1s. 

DX Briefs 
Of particular interes1 to prefix collcciors is 8P4i\G, wh? 

is reported as having been heard on 14, 106 kc/s s.s.b. He 1s 
a lleged 10 be in Gambia. 

VSSJC has been active on 14 Mc/s c.w. between 13.00 and 
16.00 from Brunei. He is said to have asked for QSLs via 1he 
Singapore bureau. 

Another item for prefix hunters comes from Japan where 
ii is expec1ed 1ha1 calls in the JHl-JHO series will be issued 
soon. The section between JHIXZZ and 1hc end of 1hc 
alphabel will be used for club stations. 

Those still needing Kure Island will find WA7EZW/KH6 
at 1he high end of 14 Me/s mosl mo rnings. He will be 1herc 
until October. 

G3LOJ, cx-ZC4AB. 5B4AB. 5B4AK, and 9GIFB. will 
shortly be appearing from 9M2 o n a ll bands 8~ 10 1011_1. 
using a.m. and c.w. only. He expcc1s to become a irborne 1n 
July. Call-sign nol yet known. 

Band R e ports 
Condi1ions on 1he h.f. bands have co111inucd 10 impro,·c 

since las1 month, but as is 10 be expected there has been 
much less imercs1 in the J ·8 and 3·5 Mc/s bands. No 
rcpor1s of any happenings on ci1hcr o f 1hese have been 
r<.'<:eived. For1y metres con1inues 10 reward the pa1icnt. and 
an apparently increasing amounl of s.s.b. DX is b_ein~ ~vork­
ed on this band. Unfortunately 1hcrc arc a few 111d1v1duals 
who consider that 7045 is nol a suiiablc frequency for 
1clephony to use, since 1his is the one spol on the band 
known 1hroughou1 the world as a s.s.b. DX ncl frequency 
this seems 10 be rather a paltry complain!. 

Ten and fifteen me1res have been producing signals irom 
all over 1hc world, and only Oceania is needed in 1he lists o f 
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stations hc:inl on 15 to make them look like 20111 lists of a 
month ago. /\t long last there is quite coosidcrable activity 
1111 s.s.b. 011 10111. this should help 11> rel ieve some of the 
congestion on the other bands! 

The following arc thanked for their helpful reports. anc.l 
for the considerable effort which they put in to assist this 
column: G2BOZ. G2LB. GJDO. GJFBA. GJHCT. GJHDA 
G31GW, G3J FL. G3KSH. G3PU F. G 3SML. G3URX. 
G4MJ , GSJM. G8VG. GW3AX. K6JAJ, BRS 203 17. 
BRS 26928. A3942, A 4038. A 4 182. A 4308. A 4552. 
A 4641. A 4871, A 4955, and John Daws. 

3.75 Mc/s S.S.B.: VOi ON (22.42), 7X2AH (22.29). 
7 Mc/s C.W.: CESAA SCS (23.00), C02PY (07.40). 

cmcs (07.07). CX2CO (2 1.40), EA8ET (22.40). Hl8XAL 
(23.00, 02.49), HR5LB (06.40). WI FZJ/ KP4 (06.25), 
OX3DL (06.59), OY3BB ( 14. 11 ). UAOPY (19. 10), UJSA V 
(18.30), VK2EO (06. 15), WA6UUS (05.50). YV3FB (05.35). 
Z D8J (23.00). ZL3JQ (05.45). 

7 Mc/s S.S.B.: EA6AR (22.00), EP2AX (20.30). ETJAC 
C21.30). HK3AAG (06.25), JAs 4BJO, 6AK (21.00), OD5EJ 
(21.00).0X3'sJV, LP (21.00), VE2AW,BK (21.30), VK2AGQ 
(06.29), VK3XM (07.20). VP2GLE (21.30). VP2SJ (21.30), 
VP6KL (21.30). ZB2AJ (21.00), ZFIXX (21.00). ZS IJA 
(21.00), 7X2A H (21.00). 9M20V (22.00). 9Y4VT (2 1.30). 

14 Mc/s C.W.: DUODM ( 12.50), FB8YY ( 10.00), 
W9WNV/ F08M (13.00). HKOA I (21.25), HM IDK (16.30), 
JTIAG (11.15). KB6CY (07.20). KH6YL(07.31). KL7BZO 
( 13.00). UA I K ED (Fr. Josef Land, 09.20). UA I KAE (An­
ta rctica, 09.49). UAOKYA (Zone 23. 03.25). VK9TB 
( Papua. 07.00). VKOM I ( 10.35). VPSHJ (22.30). VP81Y 
( 19.38), VR2EK (08.40). VU2FN (05.36). XE I ZV (23.50). 
W9WNV /ZK IS (06.00-14.<>0). ZK2AF/M M (Ofi.55), ZD71 P 
<22.00). ZD9BE ( 17.45). ZL4CH (Campbell Is. 07.00J. 
5WJAZ (07. 13). 9E2LEL ?(14.38). 9LITL (23.30). 9M8KS 
(14.35). 

14 Mc/s S.S.B.: C P5AJ ( 11.30). C P6FR/5 (21.35). C R5SP 
(17.50), W6FHM/ DU I (08.40), D U IBSP (15.28), FB8YY 
(08. 15), FK8AB (14.07), FOSs AA, AB, AG, AQ (06.30-
08. 18), W9WNV/ F08M ( 14.00), FW8RC (07.57), GD5ACH 
/W6KG (15. 10). HC8SG (05.25). HL9US ( 18.30). KC4AAD 
(07.00). KC6CE. BO, CO (07.10-08.15), WA7EZW/ KH6 
(Kure Is. 07.00). KJ6BZ. CE. DA (06.49-07.15), K M6BL. 
C E (07.00), WAOGFS/ KM6 (08.24). KS6's BH. BO. BR. 
BT (07.24-08.15). KX6DC (07.20), KX6DU (08.00). 
PJ4AC (22. 15). TR8AG (21. 11 ). UAIKED (08.30), UAOYP 
(14.22). VK2XT/ M ( Running 30 walls. 07.40), VK9DR 
( 13.43). VK9X I (08.00), VP2VV (21.20), VQ9H B (18.30). 
VQ9HB/ D (15.50). VQ9TC ( 18.08). VS9PCZ (Perim Is. 
15.58), YKIAA (08.10, 13.47). Z FI GC (23. 10). W9WNV/ 
ZK IS (06.00- 15.00). ZLSAA (08.40), IM4A (Minerva 
Reef, 07.59), 5W IAZ (08.12). 5WIAX (08.25). 9 M6AP 
(16.45), 9M6LR (16.12). 

21 Mc/s A.M.: C02FA (21.03), C R4AG (17.30), EA9AQ 
I 16.26), H13FAG (20.53), JA6FEY ( 14.42), MP4BBA ( 15.30) 
PY's (13.00-21.00). T N8AG (17.23). TT8AB (18.05). 
XE3EB (22.00), ZS8FK (16.57), ZS9G ( 17.07). 9K2AD 
( 15.30). 

21 Mc/s C.\<\.: C R3AD ( 11.10), C R6JA (09.32), CXIJM 
( 17.55). FL8MC (19.40). H K3A V (12.49), H M I DE (09.08), 
J As (08.30- 10.50). KR6CO (10.15), KR8CS (08.56). 
MP4BEU ( 10.41).0A41NE ( 11 .30). OA6W (2 1.52). T RSAG 
(19.00). VK9CJ ( 11.45). VQ8AW ( 13.00). VQ9HB/ D 
(12.00-21.00), VQ9H B (12.47), VS6EN, FK (12.30). 
VS9ARV (11.30). VU2G C (08.40), VU2TZ (11.00), ZC4LK 
(20.00), ZD71P ( 17.45), ZD8J (11.32). ZD8AM (11.00). 
5R8CQ ( 16.12), 606BW (12.15). 9K2AN (14.04). 9 LIJR 
( I J.00), 9V I RS ( 15.20), 9Y4LZ (20.07). 

21 Me/s S.S.8.: CE6EW (19.30). CE7EB (18.25). C PIAG 
( 19.00). C PI EO (21.00). CXSAAW (15.56), W6FHM/DUI 
(09.15). FR7ZD (09.14), HCI VT (20.20). HK4 KL (20.07). 
HL9TH (08.50). H PIPB (20.00), HZIAB ( 16.00). JAl - 0 
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1966 Countries Table 
1-11 3·5 7 14 21 28 Tot;il 
l e/~ Mc/s l\k/~ Mc/s Mc/s Ml"S 

GING .j 21 21 68 -17 19 180 
G3NM H 128 JI) 23 190 
G3UML 3 22 12 11 6 43 19 215 
GSJM 5 13 168 58 2 246 
5N2AAF 9 14 16 87 46 11 183 
G31GW 19 4 1 39 47 44 I 191 
G3KSH 7 15 26 40 29 8 125 
9VILP 6 12 20 27 23 1-l 102 
G3LHJ 4 20 16 58 19 2 9 1 
G3MWZ 7 10 I 20 6 52 
G3J VJ 15 9 16 6 2 48 
A4552 2 25 12 127 84 30 280 
A4308 2 16 28 111 86 28 27 1 
A4609 14 14 23 81 69 8 209 
A4048 7 37 36 11 6 59 16 27 1 
A431 I 15 13 11 5 37 23 203 
A4038 3 3 5 97 45 3 156 
A4955 8 17 33 50 42 2 152 
A4431 4 24 28 51 38 I 146 
A4370 4 22 5 139 27 I 198 
A4489 21 59 76 157 25 I 339 
A3699 7 21 17 37 26 108 
A3942 12 34 51 79 22 198 
BRS25605 8 32 29 51 10 I 131 
(This month's table is in order of 21 Mc/s plus 2K Mc/~ totals) 

(11.00- 13.00), KG6AAY (10.20). KR6DJ (09. 10). KR6KJ 
(11.26). KV4EQ (15.08). LU7DGM ( 18.00), MP4Tl30 
( 14. 10). OA I W ( 15.08). OD5BZ ( 12.50). P HM I (2 1.32). 
PJ5BE (20.22), PY7ACQ (Fernando do Noronha. 18.45). 
SUl DL (10.03). TG8FA (17.56). T l2CH V ( 18.20), TU2BD 
(14.20), UW9CC <09.56). UAOSK (09.58). VK2FN ( 10.55). 
VK9GN (T.N.G. 10.30), VP2AA (2 1.10), VP7DI (15.14). 
VP8CW (2 1.1 5). VQ9TC (14.00), VU2FN (12.15). XW8AL 
( 13.25). YAIAW ( 14.20), YV7AV (20.39), ZD7RH ( 10.33). 
ZD8CR. RD ( 14. 10). ZL31S (07.35), Z P5KB (21. 10). ZS3XG 
(17.30), 4UISU ( 14.00). 606BW (14.00). 9LIJ R ( 12.04), 
9M2DQ (09.50), 9M6A P (10.35), 9V ICN (14.25). 

28 Mc/s C.W.: C E3ZW (15.45). C R6PX (09.48). CR71Z 
(14. 15. 18. 10), CX4AT (17.20). PY2AOP ( 16.25), PY7AKQ 
116.30), ZC4G B (16.30). ZE3JJ (16.JOJ. ZS IY E ( 15.50). 
5R8CQ (1 6.30). 5Z4J X (13.45). 9Q5CJ (17.57). 

28 Mc/s A.M. : C R6JP (17.42). C R7GR (16.16). CX2DV 
(16.30), HC3KE (21.10), LU4DW ( 14.55). OD5AD ( 15.31 ). 
UR2HF (12.09). W3s and W4s (21.00-22.00). ZC4LK 
(16.06). ZE2JA ( 16.42). ZSIBV (16.21), 5R8BY (18.07). 
5X5JK (15.30). 9LIAJP (18. 10). 

28 Mc/s S.S.B.: CE6EZ (1 7.37), CE6EW (19.42). CR6AN 
(18.13), CX4AF (18.02), EA8A H (16.25), EL.2A K (18.18). 
HK3AVK (18.35). HZIAB (15.22). KP4BJM (18. 10). 
OD5BZ (17.00), LUI DAB (17. 17). PY2PA (17.48). SVIAE 
(17.46). SVOs WF. WU (Rhodes. 17.00). VP5AR (18.34). 
VS9AJC ( 15.45). VS9PCZ ( 14.06). YV4AG M ( 16.29). 
ZC4RM (15.13). ZDSWZ (19.30). ZEIAA (16. 18). ZP4ZT 
(1 7.10). zs·s (14.30- 16.30), 5A3TK (1 8.10), 51-13JR (13.28). 
5N2AAZ ( 17.00). 7Q7RN (17.50). 9J2VX, WR (13.55). 
9M2FX (09.33), 9Q5NT ( 17 .03). 

All correspondents a re thanked for their assistance. and 
particular thanks and aeknowlcdgements arc d ue to the 
Wes1 Gulf DX 8111/e1i11 (W51EJ ), the l/DXll 811/le1i11 
(W2FGO/ W2M ES), DX'pres... (PAOFX). 77ie DX'er 
(Northern Cali fornia DX C lub). Florida DX Re1mr1 (Florida 
DX Club). and the DX News SheC't (G eoff Watts). Please 
send all items for the July issue to arrive 11ot later than 
15 J une. for the August issue 13 July, and the September 
issue 13 Auitusl. 
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The GSON All-band Aerial 
By H . S. CHADWICK, GSO N • 

I N Scpccmber. 1957, an article appeared in the RSGB 
BULLETIN describing an aerial which had been ~evcl~ped 

by G80N to put a consistent S9 Top Band signal into 
G uernsey, a distance or 3~ miles, and prc;ived _to be a very 
popular design. The story did not end at this point\ however, 
for, with modifications, the aer ial was found to give a very 
satisfactory performance on other ban~s. an_d the next 
logical step was to try and reduce the d1mcns1ons for the 
benefit of amateurs with restricted garden areas. The re~ults 
or nearly ten years' experimentat ion have been compiled, 
and form the basis of this article on the G80N All-band 
Aerial. The smaller versions arc described, but .it should be 
appreciated that the performance or these IS nat.urally 
not optimum on the lower bands. Furtherm~re. II has 
never been supposed that this is the best aenal for any 
particular purpose. but it is claimc~ that for the spa~c. c~s~, 
wind-resistance and case or operatio n and construcuon, 11_ 1s 
very d iflicult 10 design so many bands into a more versat1I(! 
aerial. . . . 

The basic design is shown in Fig I : the e~ect1ve poruo~ 
o r the aeria l is a bent half-wave on the .. design frequency. 

B c 

A/ I· 
E 0 

Fir. I 

Design A-8 8-C C-0 Pole 
frequency 0-E Height 

1•8 Mc/s • ~~ "· 8~ It. 30 It. 38 I<. 

3·5 Mc/s I~ It, 52 It. 28 It. 36 It. 

7 Mc/s I~ It. 27 It. 12 It. 18 It. 

1·8 Mc/s Hit. 116 It. 33 It. 38 It . 

'loaded with coil ind I I rt. lcncth beyond point E (see text). 

which in the case of the prototype was 1-8 Mc/s. Versions 
with design frequencies or 3·5 Me/sand 7 Me/s arc used by 
G3PRD and G30ZN respectively, both in Worksop, and 
a rc operating regularly on a!I ba!1ds froi:i1 J ·8 Mc/s to 14 
Me/s. It is clear that the aerial will func11on reasonably o.n 
o ne-half the design frequency as a quarter-wave, and. 1s 
still in the field as a n eighth-wave o n a quarter of the design 
rrequcncy. 

O peration on t he Design Frequency . 
T his was o riginally a ll that the writer set _out to achieve: 

higher frequency operation came as somcthmg of a bonus. 
Rercrring to Fig. J , the lengths B-C. C-D and D-E add up to 
one half-wavelength at che design frequency. B-C and J?-E 
arc equal in length. and D-E is erected as ncaTIY as poss1b!e 
exactly below B-C, so that C-X-D is vert1~al and . E 1s 
directly below B. The point ~f currei:it maximum will be 
at X. in the centre of the vertical poruon. C-~-D should 
be as long as pole height wi ll allow- though this ma)'. be _a 
subject o f compromise when higher !requcncy_ opcrallon 1s 
also desired- and if a metal pole 1s used, II should be 
at least 6 fl. from that pole. It will be more satisfactory 
if the pole is not earthed, as a considerable current may be 
induced in it. . 

A single wire feeder from the a.t.u. is attached at pomt B. 
Lengths found to be suitable arc around 45 ft. for 1-8 Mc/s 

•:?S Raines A'cnuc. \Vorksop, No us. 
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and 3·5 Mc/s <ind 14 rt. for lhc 7 Mc/s design frequencies. 
These lengths arc concerned only with ease or matching into 
the a.1.u .. and with reducing the length to such fraction of a 
wavelength that radia1ion from the feeder do~ not greatly 
affect <>peration. ll is supposed that, at the higher frequen­
cies some loss may be avoided by using tuned open-wire 
feeders as in a Zeppelin acriai. This has not so far been 
attempted, nor do h.f. results suggest that it is really neces­
sary. 

Ir C-X-D can be made a quarter wavelength long, the 
results at the design frequency will be excellent, but this is 
at the expense of the h.f. performance. The length is 
hardlv practicable, however. and in the writer's, and the 
o ther' cases mentioned above, C·X-D are 30, 28 and 12 ft. 
respectively. The height of C-X-D above ground should be 
from 5 10 10 ft. in a ll models. according to convenience. 

In the half-wave mode, the maximum of current is at 
the centre (X) of the vertical portio'? C-X-D. and b<;havcs 
like the " middle " cu1 out o f a vertical half-wave, without 
requiring the unreasonable ~o lc height. But in ~ddit ion 10 
the radiation from the vertical member, there 1s a further 
bonus. The points B and E are obviously at opposite poten­
tial and B-C, D·E, arc virtually the opposite plates of a 
cha'rged capacitor. although it is sho rted by the inductor 
C-X-0. A current- a displacement current-will lherefore 
flow in the (air) dielectric between them. This view was 
first expressed by Dud C ha.rman. G6CJ, a~d _it was confirmed 
by placing an elcctrostauc screen, consisting o f a system 
of parallel wires, horizontally between the upper and lower 
sections. When un-carthcd, this had little effect on the sig· 
nals but when earched (and the transmitter slightly retuned) 
the signal fell. Some stations reported as much as a lOdb 
drop. 

It will be noted that this aerial. except on lhc h.f. bands, 
would necessarily have a high feed impedance at the trans­
mitter (A). T his is considered advisable, as a high current 
in the shack means (i) greater possibilities of r.f. feedback, 
and (ii) greater loss by induction into nearby wiring. The 
smaller the o utput current, 1he smaller the losses in a high 
resistance earth connection. The weakest link in the average 
amateur station is a far too high resistance earth connection, 
which is good enough reason for passing through it as small 
a current as possible. 

'J ho:e whose gardens will not permit the erection o f an 
aerial of the design frequency in wbich lhcy are most 
interested (e.g., I ·8 Mc/s in a 60 ft. garden) should try 
erecting a 3·5 Mc/s design, having. as for I ·8 Mc/s, an addi­
tional length of wire (E-~) bc~wcen the end E and !he ~itc~en 
window for instance. Wnh high frequency operation m view 
this length or wire is most convenicntl.Y made about lJ _ft. 
lo ng. A clip o r plug system can be devised to connect po 1111 
E either di rectly to this wire. so extending the aerial by 11 ft., 
o r via a coil which will load the length F-E-D-X up to 
a quarter wavelcngtl~ on .the desired _low. frequcDcy. I~ can 
readily be seen that 1f F 1s to be a l11gh impedance pomt­
which the end of a n aerial must a lways be-then the maxi­
mum of current muse appea r at point X, the centre of the 
vertical. While 1herc will then be some loss o f efficiency 
so far as the displacement current is concerned, this is still 
a good aerial. The coil and/or 11 ft. arc removed for other, 
or at least some o ther bands. It is not possible lo give 
general details as to the coil size- for it is electrically equal 
10 whatever is missing rrom the length F-E-D-X to make 
up a quarter wavelength. It is best ma~c by_ insc_rting a 
tapped or 1appa.ble c~i l of say 30 t~rns. with wire d iameter 
spacing and 2 m. diameter at point E. A car headlamp 
bulb, or an r.f. ammeter if binoculars arc available, _is in­
serted a t point X. With the_ transmitter tuned ~or maximum 
glow or reading turns at cuhcr end of the coil arc shorted 
out one by o ne: a nd the transmitter ret~ed each t~c ~or 
maximum reading or glow as appropriate. The coll size 
providing the grealest current at X is not hard to find. A 
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more weatherproof coil of about the same inductance is 
inserted afterwards, the precise value of which is not critical. 

Operation at twice the Design Frequency 
This is the condition which holds up nearly every QSO by 

having to be explained twice, for it is so obvious to the other 
amateur that the aerial must ·· cancel itself out ·· in this 
mode- even after he has given you a good report! 

Assume that the design frequency is I ·8 Mc/s. II follows 
that point X is a current point on I ·8 Mc/s, but on 3·6 Mc/s 
this current point has become a point of maximum voltage, 
from which it follows that the currents in the vertical above 
and below X are nowing in opposite directions. By drawing 
the arrows back up and down the vertical and into the 
horizontals it is apparent ihat, while in different directions 
in the wire. they are in the same direct ion in space. This is, 
of course because the aerial has turned back upon itself 
at the same point as the current did, and we have what 
almost amounts to two half-waves in phase. The aeria l is 
not very fade-prone on the design frequency because it is 
emitting mostly vertical· .. polarized waves (try it on the 
mobiles) and even in the 2 x >./2 condition it retains some of 
thai same property, because it offers the receiving aeria l the 
choice of two half wave aeria ls; a double diversity effect. 
There wi ll , however, be distances at which fading is intcnse­
and of course these will no t remain constant. 

It may be encouraging to mention that the wri ter"s first 
contact ever on 3·5 Mc/s was with the loaded I ·8 Mc/s 
prototype. The USA was reached on 8 watts- though admit­
tedly this was using c.w. 

Operation on Higher Harmonics 
It will be apparent that if point Xis a voltage point on the 

second harmonic of the design frequency, it will be a voltage 
point on every even harmonic. It also follows that it will be 
a current point on every odd harmonic. There is only one 
condition in which this aerial can be using an odd harmonic, 
apart from the design frequency, and that. is the case of the 
7 Mc/s design used on 21 Mc/s, but this will be treated later. 

From the reasons set down above, the same conditions 
of both current and direction changes above and below X 
will again apply. Sketching in the current curves on each leg 
i.e., B-C-X, E-D-X, we see that the aerial is symmetrical 
about point X. Again each half-wavelength of wire in the 
top section carries a cu.rrent in phase with that in the lower 
leg immediately below it. For the purists, this is not exactly 
true, but for the purpose of adding stickers to one's DXCC 
it is near enough ! 

From point X, going in either direction for a half-wave­
length a long the wire, we will have a section similar to a 
full wave vertical aerial, which will give very little radiation 
because its upper and lower halves are out of phase. We are 
therefore left with an equal number of halfwaves in the hori­
zontals, and the polar diagram will resemble that for one of 
these ho rizontals a lone, except that there is rather greater 
gain. The exten t of the gain may be taken approximately 
from the tables C and D on page 378 of the RSGB Amateur 
Radio Handbook, but the aerial seems 10 be rather less 
efficient than the Lazy H. 

When using the 7 Mc/s version on 21 Mc/s we appear to 
come up against a snag. Point X is now a current point, the 
vertical section plus the bits of horizontals adjacent to it no 
longer phases itself out, and yet the horizootals do. Io this 
condition the ho rizontals behave like radiating feeders. 
the real " feeder " A-B radiates too, and the quarter-wave 
each side of X behaves ra ther like the aerial as a whole does 
on the design frequency, but less efficiently. The polar dia­
gram becomes a nightmare, if indeed there is a polar diagram 
at all! One is tempted to sacrifice a white cockerel before 
switching on the rig. 

This is where the I I ft. length E-F comes in. Jf we short 
ou1 the coil so as to insert the extra length, we have added a 
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quarter-wa vc section at 2 L Mc/s. Point F now becomes a 
high impedance point instead or point E, and therefore point 
X becomes a vohagc instead of a current maximum. The 
top and bottom sections a re in phase. Admittedly, part of the 
feeder A-13 becomes a part of the top section, in phase with 
F-E, and the polar diagram is thus not quite what the text­
book ordered. 

In genera l. we may deduce the polar diagram on the 
higher frequency bands by taking the length X-D-E or 
X-C-B, reducing it by half a wavelength for the frequency in 
use, and referring IO the textbook for the diagram of the 
number of half-waves which remain. We must allow some 
d ivergence from this, due at least in part to the fact that the 
lower clement D-E is not nearly so far above earth as it 
would be in a Lazy H or similar aerial. This may reduce 
the gain, but seems to spread the lobes around. 

An unusual effect has been obtained with the prolotype, 
which cannot be explained. The addition of an I .I ft. length 
while operating on 14 Mc/s appears to move one lobe out of 
Brazil into VPS and another from UA9 into JA and KR6. 
While little has been done on this, the matter docs not seem 
to be one for complaint. The prototype works well on 28 
Mc/sand loads reassuringly on 70 Mc/s, but little or nothing 
has been done with these bands. 

While nothing is known about aeria ls of this type con­
structed for design frequencies above 7 Mc/s, it is clear 
that they would function . A 28 Mc/s design having its 
vertical C-X-D 8 ft. 6 in. long wouJd have two horizontals 
each 4 ft. 3 in. long. and would be one half of a quad. Two 

Fi I· 2. R~ducing t he i:harpnes1 
of bends at cor-ner.s. 

such aerials. back to back, fed at X(I) and X(2) with 600 
ohm feeder, would be a half-wavelength broadside with a 
gain of 4·7db. as in diagram (C), Amateur Radio Handbook. 
page 378. These give some idea of 1he considerations which 
first led to the design of this aerial. 

Constructional Practice 
The design presents little difficulty, and the element lengths 

do not seem to be critical to within a foot or two at 3·5 Mc/s, 
or to an inch or two at 14 Mc/s. It is in general, a bad prac­
tice to make any aeria l wi1h sharp bends in it, for these may 
cause sharp changes in impedance at these points. To avoid 
this, the wire is not twisted through the insulators at B, C, D, 
but is secured by a" hairpin "of wire passing through them. 
The same technique should be applied if bends are needed 
in the feeder A-B. Apart from impedance changes, should 
the wire be removed for further use, this method will permit 
it 10 come away without undesirable kinks which are 
potential breaking points. 

The I ·8 Mc/s design, when used on that band, may some­
times show a reduction in signal s1rength al a range of JO to 
30 miles. This is because, for a Top Band aerial, the angle 
of radiation seems to be rather low; 1his may well show up 
in the receiver by the reception of quasi-DX fishphone. One 
method, st ill unexplained, or increasing the semi-local signal 
is to add more vert icals parallel with C-X-D and spaced 
about six inches apart, ahhough this wi.11 adversely affect 
the performance of the aerial at the higher harmonics. 

T he lower limb of 1he aerial should not terminate on nor 
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Fig. 3. The a.t.u. for high impe d ance at the feed po int. 

pass close 10 a metal pole. This can often be avoided by 
running D-E not precisely beneath B-C, but a little to o ne 
side. Experiments have shown that a divergence up to al 
least ten degrees has no noticeable effect, b ut the effect o f a 
swinging wi re wi thin a few feet o f a large metal object will 
cause some detuning. 

Aerial Tuning Unit 
T his is a stupid name for such a device. be<.:ausc;this unit 

docs not, in the majority of cases, tune the aerial, but may 
instead be tuned by it. T he aerial is tuned by its own 
distributed inductance and capacitance a lo ng the wire and 
all we can do is to couple the end to a device having the 
correct matching impedance. It is therefore more correctly 
a matching transformer. 

The transformer shown in Fig. 14 on page 361 of the 
Amateur Radio Handbook is probably the most efficient way 
of coupling a single wire feeder. To use the unit on a number 
of bands. however. it needs modificatio n. ll is convenient to 
bring the co-axial inner conductor to a three-way one pole 
ceramic switch. with the three .. ways .. arranged to place the 
input across the coil at the earthy end. At the lower fre­
quencies the feeder A-B will be less than a quarter wavelength 
which n~cans that it will be prcscming a capacitive impedance 
which can be higher than two thousand ohms o r more. On 
the higher frequencies it may well be much lower, and with 
the feeder lengths q uo t'd above it will be so. This is a strong 
reason for using at least two separate units, and one for each 
band is the ideal. Switching- a source of loss-can then be 
entirely avoided. If this is no t practicable, separate units 
should be used for 3·5 and 7 Mc/s. and 14. 2 1 and 28 Mc/s. 

A suitable unit for the lower bands may be made from an 
old T U5B coil and capacitor. as shown in Fig. 3. Because 
of the high impedance of the aerial feeder at this point, very 
linlc current wi ll flow into the feeder, at least on 3·6 Mc/s. 
A useful indication is obtained by inserting the r.f. ammeter 
not in the feed er line. but in the closed tuned circuit. With 
the aerial disconnected, and using /0111 po,..cr (or laying in a 
good swck of ammeters) the capacitor is tuned for maximum 
reading. If the coil size a nd co-ax taps arc correct, maximum 
current will be obtained when the capacito r is using about 
I pF lor every metre of wavelength. This is a pproximate. 
but a fai r guide. The aerial is now connected to the hot end 
o r the circui t. the capacilOr being retuned for maximum 
current. Less capacity will be needed if the feeder A-.B is 
less than a quarter-wave and more if it is greater. But in 
either case. the second maximum will not be as high as the 
unloaded maximum. Tap the aerial a few turns further down 
towards earth, and retune, when the maximum will again be 
lower than before. Keep repeating until the circulating cur­
rent maximum ceases to fall when a lower tap is used. The 
l uning wi ll also broaden after the correct point is reached. 
The tra nsmitter shou ld not be substantially a ltered during the 
process. 
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It 111ay lllll be mil o r p lm.:c to mention that the practice 
of retuning a transmitter to suit an a.t.u. is incorrect. The 
transmilter should first be tuned inw a resistive load l'ia 
a n r.f. ammeter for maximum reading. The a.t.u. must now 
be tailored lo suck the same power without retuning the 
transmilter. The dummy load should be tested for d.c. 
resistance both before a nd immediately a fter applying power. 
If there is a more than trivial difference, a heavier wallagc 
dummy load sho uld be used. 

On the higher frcqucncie.~ (14 Mc/sand above) the !'ceder 
as suggested will have a lower impedance, and the a .t.u. fo r 
these bands may conveniently have the ammeter in the feeder 
lead. Both the co-axial tapping points and that for the 
aerial must be variable over a wider range than for the lower 
frequency bands, but wi ll probably cover only the lower cn<I 
of the tuning coil. Fig. 4 shows the lay-o ut , but tapping 
points may vary from one installation to another. For each 
band, the taps should be made temporarily and varied for 
low s.w.r. before final fixing. tlaving chosen the correct 
value for the amount o f coil to be tuned by the capacitor. 
the temporary tapping poims can be est imated by a simple 
approximation. Counting back from point Eon the aerial. 
subtract as many complete half-waves as possible from its 
length. The remainder is a length whic h is a function or the 

FROM 
TRANSMITTER 

14 

SINGLE 
WIRE FEED 

TO OTHER 
AERIALS 

Fig. 4. An a.t.u. for those bands at which the feeder A·B w ill pre5ent 
a low impedance. This is normally 141 21 , and 28 Mc/s . 

feeder impedance. Subtract this length fro m a quarter-wave­
length. o r if need be, a quarter wavelength from it. Work out 
the remainder as a fraction of a quarter-wavelength. Tap the 
aerial this same fraction up the coil from the earthy end. If 
in your subtraction you took the reeder length from a 
quarter-wavelength. the tap will probably have lO be re­
adjusted down the coil while ii' you took a quarter-wave­
lengt h fro m the feeder length. the adjustment may be in the 
u1,ward direction. The co-ax taps should. of course. be chosen 
for lowest indicaled s.w.r. on the line between lransmillcr 
and a.t.u. 

It must in a ll fa irness be admit ted that a few very wcll­
vcrsed amateurs !have tried this aeria l and found no advan­
tage in it, but this may be due lO the fact that. being so well 
versed . they already were well-equipped: and the more all­
band their habits, the less the failure. since the most efficient 
aeria l on o ne ban d rarely functions well on another. It has 
advantage over the long-wire in that its po lar diagram docs 
not become confined a lmost 10 the wire direction at t he 
highest frequencies. Further. it will operate quite well with a 
very indifferent earth connection. and fi nally, with a heavy 
duty l.t. tra nsformer and a !'cw yards or cable. it can be very 
readily de-iced. 

In Good Company 
Technical contributio ns 10 RSGB BULLETIN arc regularly 

noticed in the review pages of Teleco1111111111irntio11 Jo11m11/. 
monthly magazine of the International Telecommunicatio n 
Union. Bill Browning's recent two-part article .. Keeping 
track o f OSCAR .. and J im Foster's ·· Propagation al 145 
Mc/s with special reference w Tropospheric Scatter ·· received 
mention in the April issue. 
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Equipment Report 

TRANSMITTER 

DUMMY LOADS 

By B. D. A . ARMSTRONG. 
GJEDD. and R. F. STEVENS. G2BVN • 

Fig. f. A 75 ohm E lcctrosil H l9 res istor mounted with I in. capacitor clips as a coaxial 
dummy load, 

AT almost any time, listening on the arnalcur bands will 
s how that « large number of s1atiuns use an aerial 

as a 1ransmittcr load when carrying o u1 tests. In the 111ajori1y 
ur cases these tests could be carried out un a dummy load 
and ~o avoid adding unnecessary QRM . 

The problem of making a dummy load is not necessarily 
~implc. It must present a constan1 non-reactive impedance 
o~.:r the range of frequencies which arc likely 10 be used. 
Lamps arc lo'' cost but their impedance \arics with dissipa-
1ion and they arc invariably reac tive. A good dummy load is 
essential in measuring true output power of any lransmittcr. 

Electrosil Resistors 
One compan} that manufactures non-reactive high power 

resistors is Elcc1rosil Ltd .. ~ who have offered resistors for 
1cs1 bv the RSG B. These resisto rs co11sist of a metal oxide 
film de posited on the external surface of a glass tube. Silver 
mewllizecl bands arc applied to each e11d s~1 that connections 
ma) be made. 

The fol lo" ing table~ ghe~ the main electrical and mcch­
;inil:al detail, : 

.\.C. 
Watt~ Ohmic Runge 

T~IJl' al -<O c Min ~lnx l .cnglh DiamNcr 
113.l 15 20 100 ,l in. 0·5 in. 
1-135 ) () 20 200 4 in. 0·79 in. 
H37 70 25 250 6 in. l · I in. 
H39 140 45 JOO 12 in. l · I in. 
11 L250 250 50 300 12 in. 1·97 in. 

The waltagc rating quoted in the above table is continuous 
.tnd may be increased three limes by using suitable forced air 
conling. Rccummendcd coolants arc silicone o ils and dis­
tilled water f'or uncoated resistors. o r transformer o ils for 
coaled rcsiswrs. 

A 'er) ~implc dummy load can be constructed as shown in 
Fig. I. A 75 u h ms H 39 resistor was used. Th.: contact clips al 
bmh end~ arc standard I in. capaciwr clips. the coaxial 
connccwr is a boll-in equivalent 10 the u.h. f. series $0239 
!Gn::cnpar GE 40010) and the centre conductor (lhc diamelcr 

• M..:mhcr or Ille r~(hnic;:d Commlllcc. 
t Prcliiidcnt. .inc.I Ch:tirmnn o f the 1'c-chnh:ul C111umi11cc. 
; Ekctrosi l l..td .. P:111io n . Su11dcrlund. Co. Ourh11m. 
~ 1~1-.:crro~ll lc:1nc1 ·· 11 ·· Type Continuot1~ film Mct:d 0\1dc 1t.c"i"Hlr~ 
l tcf l' .. 2. IU 

I ki.:tro"I I td Produ1.' l Anplic~11ion ·• U"na; l"ilm R~"i"'ton. a~ H igh 
l',m·\·r Dummy Lo.nls. ·· 
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nf which b.:comes critical :11 v.h.f.) is copper wbe 0·3 in. 
external diameter: i1 was sloued, squcc1cd and soldered Ill 
1 he inner coaxial sockc1. The other encl of' the inner conducwr 
is soldered 10 the brass end plate. 

Up to 70 Mc/s the load was an excellent match with a 
v.s.w.r. les~ than 1·2:1. On 144 Mc/s the length o f the 
resistor becomes an appreciable part o f a wa velength and 
although a v.s.\\.r. of 2 :1 was measured there were indica­
tion~ that special techniques m;iy be neccs~aryl! 10 reduce this. 

Increasing the Rated Dissipation 
The Product Application Report b) Elec1rosil Lid. 

suggests that where pace considcralio11s prevail and i1 is 
desired 10 di~sipa1c large amo11111s o f' power in a small 
physical siz.: then the load may be liquid cooled. In order 10 

Fig. 2. A SO ohm Elect,.osil Hl7 ,.esi1tor mounted foY oil cooling. 
Up to 150 watts can be s:afely dissipated for O\bour J minutes. 
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maintain a low s. w.r. and 10 preserve 1hc desirable coaxial 
geometry a type H37 resistor of 50 o hms value was mounted 
in a metal container in lhe manner shown in lhe second 
photograph. The connection 10 the load is made by a 
S0239 coaxiaJ socket which is soldered to lhe cap o f the con­
tainer and the 14 s.w.g. copper wireconneclion lo the bottom 
of the resistor passes symmetrically through the centre. 
Connections to the silver metallized bands at the ends of the 
resistor arc made by copper slrip which is solder jointed 
under pressure lo ensure a large contact area. The container 
used is of one quart capacity and both distilled water and 
transformer oil were employed as coolants. 

T he unit was tested at frequencies up lo 30 Mc/s and lhc 
v.s.w.r. was found to be extremely low, being in the order of 
1·2:1. R.f. power of 350 watts was applied io the load and 
bolh coolants exhibited a temperature rise of 20°C after 
power had been applied for a period of three minutes. 
Continued application of power in the absence of any 
forced circulation of the coolant produced definite hot spots 
but the period before these became a significant factor 
would a llow ample time for the adjusiment of an amateur 
transmiller. 

A dummy load constructed in the manner shown exhibits 
excellent characteristics and power handling capabilities 
(for UK stations) and is strongly recommended as a piece 
of equipment which should be found in every amateur station. 

Another Minibook 
Pri11c:ipll!s of X- lfoys is the title of the second in the new 

series of M inibooks offered by Mullard Educational Service. 
Price is 2s. 6d. (post free), obtainable from Mullarcl House, 
Torrington Place, Lo ndon, WCI. 

Northern Radio Societies' 
Association 
1966 CONVENTION MANCHESTER 
3-4 September 

Further Details Shortly 

ARRL honoured by A m erican Red Cross 
On the occasion of the 10th Annual Banquet of lhc 

Quarter Century Wireless Association, held in Washington. 
DC, the then President of the ARRL ( Herbert Hoover. 
W6ZH) accepted from Robert C. Edson of the American 
Red C ross a plaque awarded to the League ··for generous 
and continuing assistance with emergency communications 
in lime of disaster ... 

On the Air 
011 the Air is a new monthly 16-page news letter published 

by the Traffic Bureau of UBA under the editorship of Jane 
Hiernaux, ON4AD. 111 Avenue J . F. Debecker, Brussels 15 
The newsletter contains a mixture of DX and contest news. 
last minute items, a ham bourse, and a v.h.f. column. 

Printed Circuit Board for the G3LRQ Calibrator 

The description of the 
G3LRQ transistor cali­
brator published in the 
December 1965 issue 
of the RSGB BUJ..LETlN 
has proved very popu­
lar and the autho r has 
received many requests 
for detailed plans of 
t hc:printedcircuit board 
used in the prototype. 
For the benefit of 
other members who 
may wish to etch their 
own circuit boards de­
tails a re shown in the 
adjoining diagram. 
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FOUR 
AND 

METRES 
DOWN 

By JACK HUM, GSUM• 

VALEDICTION 
TO be asked to take over Four Metres and Down from 

G2AJ W is al once intimidating and stimulating. Fred 
Lambeth has conducted this feature for rather more than the 
last decade. How he managed to do so while at the same 
time very ctTectively performing the job of v.h.f. secretary to 
IAR U Region I , greatly impressed many of us. 

Fred·s continuing activity on the international v.h.f. front 
will be 10 the benefit of all, and will be welcomed both here 
and on the continent of Europe, where he has long been held 
in high esteem as a Good European. . . 

His past commitments have pr~vcnted h1~1 fron.1 appearing 
on the air as much as he would like. Herc s hoping that the 
call-s ign G2AIW, pa.rt of 1.he v.,h.f. scene from the Resump­
tion 20 years ago, will be m evidence mo~e frequently from 
now on, and that Fred will be heard getting around on the 
air. 

Two Metre Band Plan Modified 

The objective: Maximum effectiveness at 
minimum disturbance 

After months of debate in which indeed·· every avenue has 
been explo red ··and a mass of opinion sifted, the British Isles 
Two Metre Band Plan is to be modified with effect from 
I August , 1966. Here are details an? comments: . 

DECISION: A c.w.-only section 1s to be created extending 
from 144·0 10 144· I Mc/s. Co111me111: this alteration meets a 
widely expressed requirement to estab!ish a tel_egraphy-?!1'>' 
section at the l.f. end in accordance with practice prevai ling 
on the lower frequency bands. C.w. gives promise of extend­
ing the DX potentialities of 2m to a considerable extent under 
conditions which might make a.m. telephony unreadable._ 

DECISION: The South Western zone formerly occupying 
144·0 to 144·1 Mc/s will be merged with the next zone up, 
extending from 144· I to 144·25 Mc/s. Comment: the 
amateur population of the two zones to tals some 1300 
stations similar to that in most o ther single zones. 

DEciSI ON: The s.s.b. spot frequency will move from 
145· I to 145·4 I Mc/s. Co111me111: This is 10 bring the British 
Isles practice into line with that on the continent 

DECISION: Out-of-zone working operato rs a re to be 
encouraged 10 use a frequency outside their own zone 
frequencies in order to a11s1rer CQ calls. by netting on th_e 
calling station's channel. Comment: This important. provi­
sion is intended to encourage the dcvelopmclll o f stable 
v.f.o."s for 2m and 10 improve operating techniques. Opera­
tors are expected to call CQ within their own zones and 10 
move into other zones to net on to the frequency of a wanted 
station, moving back again to their own frequency zone 

•Bulls Green. Kncbwortb. Hens. Plcnsc send reports 10 ~rrive no1 
later than 10 June for the July issue. and 8 July for the August issue. 
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afterwards unless they arc themselves called on the same 
channel. 

• • • 
There it is then: a plan that meets the wish of the majority 

to retain so~1e form of geographical band planning, causes 
minimum disturbance to the tranquillity of the existing 
scene, yet is forward-looki ng enough to be viable for a 
considerable time ahead. 

Throughout the meetings at which the new plan was 
developed, The Short Wa1•e Ma1razi11e has been fully engage~! . 
and the advice and points of view put forward by Aust111 
Forsyth , G6FO. to the Society's V. H.F. Commi1tee have 
been valuable indeed. Which is as it should be, for the 
o riginal British Isles Band Plan for Two was helped on its 
way by the enthusiasm and sponsorship it received from 
SWM. 

Immediately, operators in the South Western zone who 
wish 10 acquire crystals for their new combined zone are 
invited to state their wants free of charge in •· XTAL 
XCHANGE''. We guess not many of them will wish to part 
with their existing crystals: these will be very useful for the 
new c.w. segment. But if they do, "XTAL XCHANGE " 
will help. 

Long.er term, there is a requirement for a ~ood .v.h.f. 
master oscillator design to help develop the netting, s111gle­
channcl technique envisaged for the future. fl should be 
keyable so that it may be used in the c.w. segment as well as 
for co-channel A3. 

Just a few final thoughts on the revised Band Plan. . 
Although there is now an exc/11sfre c.w. segment, don t 

forget that A I can be used anywhere in the band, not just on 
144·0 to 144·1 Mc/s. 

If you do move about the band in search of QSOs alw~ys 
avoid working on o r near the v.h.f. beacon frequencies. 
Especially avoid those aeronautical guard char:mels, too! 
You don't know what they a rc? Look at your licence! 

Frequently check that international s.s.b. channel at 145·4 I 
Mc/s. 

THE NEW 2M BAND PLAN 

Zone 1 C.W. only (Nation Wide) 144·0 to 144·1 Mc/s 
Zone 2 Phone •tc.w. 144·1 to 144·25 Mc/s 
Zone 3 Pllone •tc.w. 144·25 to 144·5 Mc/s 
Zone 4 Phone •tc.w. 144·5 to 144·7 Mc/s 
Zone 5 Phone * /C.W. 144·7 to 145·1 Mc/s 
Zone 6 Phone •tc.w. 145·1 to 145·3 Me's 
Single Sideband Spot Frequency 
(Nation Wide) 
Zone 7 Phone * /C.W. 
Zone 8 Phone * /C.W. 
Zone 9 Phone •fc .w. 

145·41 Meis 
145·3 to 145·5 
145·5 to 145·8 
145·8 to 146·0 

Mc/s 
Mc/s 
Mc/s 

Members are Invited to add the above amendments 
to their copies of The British Isles Two Metre Band 
Plan at the back of the current edition of the Call Bool<. 
• Including 1.s.b. 
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Rather more than " Points for t he Boys" 
During the course o r 1hc several wcc~s ci1hcr sitle o r the 

publicat ion dale o f this issue of 1he BULU nN there wi ll be (or 
have been) contests o n a ll four of the active v.h.f./ u.h.r. 
bands. 

The 70cm and 23cm conjunct event over lhe last weekend 
o f May is just behind us. The first weekend of July secs the 
year's Second 144 Meis Po riable Contest, with 1hc first o f the 
4m po rtable events following three weeks afler tha t. 

Wha t can be predicted with some certainty is 1hat each o r 
these co111ests will promote a much higher level of activity 
than is usua l on any of the four bands concerned. which is a 
very good thing. even tho ugh it generally causes a much 
lower level o r activity in the succeeding days, when a con­
dition or pus1-co111es1 e111111i seems to be prevalent. What 
may also be predicted is that o f the hundreds or stations 
act ive in any o r 1he above mentioned contests only a modest 
proportion will send in entry Jogs. 

T o look at the picture presented by the two c.w. contes1s 
tabulated in the April issue of the BULLETIN is to ge1 a fair 
idea of the way things work o ut in most contests today. 

Jn the 2m c.w. table. 47 stations appeared : yet the lop 
scorer. G W3R UF/P worked 91. What happened 10 the 
remaining 44 ? 

111 the 4m c.w. ta ble 2 1 sta1ions appeared : the top scorer, 
G30XD/A, no tched 43 that day. 

Assumption : that 44 o perato rs in the 2m contest and 22 
in the 4m o ne came o n in order lo enjoy the prevailing 
enha nced occupancy. and a t the same time to exercise a 
skill which can all 100 easily become rusty o n v.h.f.­
pounding the brass. 

Subsequent contt:sts. the 2rn ·· Open ·· in March. and the 
4m ··Open ,. in April, generated a high degree o r activity. 
In bo th evcn1s several co11tes1ams were hea rd exchanging 
serial numbers approaching the 200 ma rk, yet one would be 
prepared t<i bet a couple o r E88CCs that o nly a bo ut 25 per 
cent o r the people known to be on a l the time a ppeared in the 
final tables in the BULLETIN. Qf the remainder some were Oll 
the air. as we have said. to enjoy the occupancy. Others will 
say they came o n .. to give some po ints to the boys ··- as ir 
participating in con1ests were a bit below their dignity! 

While wholly agreeing that no man need enter for a trans­
mitting contest ir he doesn·t want to, it is worth remembering 
t hat the final tables which appear in the BULLF.·11N a re in 
effect ·· photographs·· of comemporary v.h. r. activity in this 
coun1ry. T hey will have a n historic value in the runm:: they 

' 

11 It gives me more e<1in than~ h<llo .,. •-• 
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The closing stages of operationS" at GJA H B/P dudng the 2m Por· 
table Contest on 8 May, The site of the station was the Chiltern Hills, 
from where 70 stations were worked . Right co left: G8AIJ. G3N Lf, 

SWL, G8AOV, with G2XA oporating. 
IPflo<o by G.IAHB) 

have an even greater value now as showing how in1cnscly we 
are 11sing o ur metre-wave a lloc•llio ns wday. 

If everybody (or nearly everybody) who exchanged serial 
m1mbers in <1 v.h.f. contest took 1hc small trouble to put in an 
e11try. the V. H.F. Contests Committee would probably won­
der what had hit them- but wouldn·t mind a bit! 

Never rear about coming at the bo u o m o f 1he tabks: if 
there a rc 200 entrants there wi ll be 197 loscrs ! 

Vc:rfJ Sap in respect of the rest or thl' 1966 contests ! 

Contests and Computers! 
Stil l o n the subject o f contes1s, one member we know 

loses patience after he has been operating for three or four 
hours single-ha nded. 

·· A ll this mechanical exchanging of serial numbers! You 
might as well sit back and let a computer do it for you!·· he 
says. though he doesn·1 go on to say how otherwise arc you 
10 o rganize them? 

He is no t the o nly one who feels that contests tend to 
depersonalize a mateur communication up to a point. Herc 
is a no ther slant to the question provided by Bill Scarr, G2WS. 
who has a rew pertinent comments co make no t so much 
about scoring methods but to the closely a llied question of 
QRA Locators. Bill says : ·· I am still opposed to the QRA 
locator system for imer-G comest scoring. 

·· Surely most or us take part in contests for pun: cnjoy­
mem - and with liule thought of coming o ut at the to p. For 
my part, the chief interest in a co ntact is in the o ther man's 
locatio n a nd when he says · Four miles S. Bristol: I like to 
visualize him up on Dundry Hill. 

·· Bui ir rm merely to be given · YL34G ' or some such 
series much of the interest is lost and there's certainly no 
lime to be working out QRAs during a contest. Apart from 
1his there is linle doubt that exchange of QTHs gives more 
accurate info rmation up tO, say, I 50 miles than docs cxchangi.' 
o f QRA Locators. 

·· Looking up places on maps is also more interesting than 
plotting QRA points- and quicker. 

·· I do hope the V.H .F. Contests Committee will not 
sacri fice enjoyment LO mechanisation- otherwise we sha ll 
soon be needing computers to work out o ur scores!·· 

Sundry Modes on "Seventy" 
There is very lit.Lie ·· sideband ·· on 70cm as yet 1·· There's 

precious litcle on 2 or 4 for that matter ·· the s.s.b. enthusiast 
wil l add!). 

Where s.s.b. will really pay o ff is from the remoter parts or 
1hc country. Stations inaudible on A3 will prubably be 
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workable on s.s.b. From Cornwall, G30CB reports steady 
progress with the big rig. finding 1ha1 the QQV03-20A 
amplifier al 432 Mc/sis not quite man enough for the job of 
driving the pair of 4X I SOA used in the fina l. By substituting 
a "6-40A as the penultimate stage. g iving 10 to 30 walls of 
s ideband. Clive hopes to do the Irick. 

Al Dudley, in Worcestershire. David Taylor, G6SBD{f. 
is progressing with a 40 wall n.b.f.m. rig for 432·56 Mc/s. 
using a '6-40A as the final. Incidentally. by intelligent use o f 
local topography he has achieved QSOs which might other­
wise have been di!licull. Clce Hill , 7 miles away, is his 
electronic stumbling block. He has worked G8ADD and 
G8DV by reflection rrom ii. 

"Twenty-Three," and-
Oncc it was 70cm that was the·· difficult .. band. T his is no 

longer the case and three hundred GS-plus-threes know the 
reason why. They are the moving spirits that have galvanized 
this band. 

Many of them a re applying their know-how 10 the next 
band up, 23em, aided. abetted a nd encouraged by a signifi­
cantly large number of 1wo-lc11er-call men. Of these one 
deserves a special plaudit and he is C lem Tucker. G5DT. 
1ha1 G.O.M. o f the ultra-highs. 77 years young. 

For years Clem was a beacon on 70cm (and still is). Now 
on 23cm he is the focus of activity which is so regula r as to 
have become almost routine, yet which half a decade ago 
would be called staggering. What it amounts 10 is that any 
night he is able to make contact with a whole string of 23cm 
stations along a path extending from his QTH at Wallington 
in Surrey out through North-West London to as far away 
as Blctchlcy, where two more .. beacon .. stations. G3GWL 
and G8ABB. arc regularly available. This is the better pan 
nf 50 miles and is done from typically average amateur 
locations. 

Similar results arc reported from o ther areas. a nd counties 
worked totals arc rising. For example, G5FK , the GEC club 
s1a1ion. now has seven counties no tched. 

The manner in which .. T wenty Three ,. has developed and 
occupancy increased prompts 1houghts about the .. next 
band up again, .. i.e. , I 3cm. 

- " Thirteen " 
The I 3cm band. extending from 2300 to 2450 Mc/s. has 

lately been the subject of renewed interest generated by the 
appearance at the V. H.F. Convention of a 13cm converter 

Three-Band Activity 
in North-Western Contest 

Keep a special watch for north-weste rn s tations on 
Sunday, 17 July, between 09.00 a nd 17.00 GMT. This 
is the date of the RSGB North West Region V.H.F. 
Contest-and 70, 144 and 432 Mc/s will all be in use. 

Organisers: the Ainsdale Radio Club (on behalf of 
Basil O'Brien, G2AMV, the NW Regional Representa­
tive). 

Eligibillly: the contest is open to all members and 
groups in RSGB Region 1, the NW of England. 

Rules: copies may be had from Regional Rep Basil 
O'Brien, 1 Wate rpark Road, Prenton, Birkenhead, or 
from Norman Horrocks, G2CUZ, 34 Sandbrook Road, 
Ainsdale, Southport. 

Award : the winner will hold " The G2CIP Trophy," 
presented by the Ainsdale Club in memory of the late 
Ted Moor, G2CIP. 
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designed and built by Dr. Dain S. Evans. G3RPE. and the 
deserved winner of the 1962 V.H.F. Commillcc Cup in the 
Constructors· Contest. 

If systematic work on 13cm is in train please send details 
for publication here. 

On which subject herewith a comment from Heath Recs. 
G3HWR. writing about activity at G5FK : 

.. On 2300 Mc/s we have had our first con1act using F3 
on 2301 ·75 Mc/s, distance 500 yards, signa l strcnglh over­
whelming! The receiver covers 2300 10 2310 Mc/s. The first 
set of equipment is modified commercial gear; the second 
generation is now in progress. G3RPE has built a simple 
converter for the band and two more a rc 10 be built. one by 
G3HWR and a spare for G5FK. A paper design for a 
transmitter using four doublers from 2m has b\.>cn drawn, 
but it is unlikely that this will be built for a month o r two 
(In passing note that 144 >' 16 = 2304)." 

Heath goes on 10 say that at his home station .. the feed 
for the 1296 Mc/s paraboloid is 10 be made demountable 
10 facilitate operation o n 2300 Mc/s with the same dish. Can 
any of our aerial experts drum up a two-band feed for a 
paraboloid or corner reflector covering 1296 and 2300'? .. 

Flashbac k t o Moonbounce 
Fro m WA6LET via G3L TF comes a note a bout the 

mtcmpt earlier in the year to work VK3ATN on 144· l Mc/s 
on an earth-moon-earth path. Although the one-kilowa11 US 
signal. radiated from a 60 fl. dish. was taped by VK3A TN . 
the latter was evidently not copyable al the American end. 
although he used 150 watts and huge rhombics. 

No immediate plans a re in hand for further tests. but the 
following comment from WA6LET is worth noting by any 
enthusiasts who still believe there is an easy way to Moon­
bounce: .. We are pretty well convinced that Moonbounce 
is not worth scheduling unless each station can at least hear 
his own echoes part of the time." 

Not entirely irre levant to the above is the following, culled 
from Elec:tr<mics Weekly for 27 April : 

" A11•me11rs Show rhe Way: Australia's first earth satellite. 
A11srr11ffa. is being designed and assembled in Melbourne- by 
Ama1cur Radio operators . 

.. It will weigh 35 pmmds and is expected to be launched 
by the US at the end of this year. Co-operating in the p roject 
arc the Wireless Institute o f Australia. Melbourne University 
Astronautical Society.and Melbourne University Radio Club. 

" T he Australian Supply Department has offered test 
facilities in Melbourne and Salisbury. It is powered by 
c hemical batteries with an operational life of three months ... 

Skeds Operative and-
Opcrato rs who either keep regular schedules or participate 

in fixed-time nets confirm that these a re good methods for 
bringing apparently quiet bands to life. Nets and skcds 
guarantee something to listen to, with the promise of a QSO 
when they have finished. 

It will probably be of value 10 the v.h.f. membership in 
general if details of regular schedules and nets are printed 
here, so please scad them in- bur 011fy if they are firm and 
not as-and-when affairs. 

To start off with, here are details of the net-skcd times o f a 
group which the writer happens to know, the Mid Herts: 

Mondays, Fridays and Saturdays, 145· I Mc/s, at 8 p.m. 
clock time. 

Mondays and Sarnrdays, 433·1 Mc/s, at 9 p.m. c lock time. 
• • • 

G W3LQ E. Pcnarth, to G3GVM, Fareham, Hanis. 
Mondays to Fridays, 18.00 GMT, on 70·27 Mc/s. 

• • • 
E12W, Sandyford, Co. Dublin. Most evenings. 19.00 

GMT onwards. 432·597 Mc/s, using a 96-elcmcnt a rray. 
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-Skeds W anted 
Members wishing to set up schedules or nets on any of the 

metre-wave bands are invited to state their requirements in 
this space; proposed dates, times and frequency should be 
given. 

For a start, GSANQ of Whitby, on 433·35 Mc/s asks for 
skeds at any time. 

G8ADH, Ringwood, any time oo 70cm. A 4X .150 p.a. is 
on the way. 

And from France comes a request from F8DO for m.s. 
skeds with ZBI , ZB2, GI , GM, G C and GD. Write to 
him d irect : M. Cousin Marius, Ecole des Garcoos 69, 
DRACE (RJ1one). 

from the Exeter Group comes support for the Thanet 
Radio Society's suggestion that a " Four Metre Activity 
Night " should be organized. Over a dozen Exeter area 
stations use " Four " regularly. They would like firm news 
of other clubs' wL~hes for a set night to be devoted to activity 
on this band. 

Views, please, to help fix it! 

Tech-Corner 
.. What son of inductive coupling do yo u use between 

driver and p.a. ? Must it always be symmetrical into a push­
pull final?" 

" How DO you manage to get a pentode mixer to have 
such a low noise level? " 

Obvious q uestions maybe: yet what may seem to be the 
o bvious and taken-for-granted once it is assimilated into 
your station may well be novel to the next man. 

Which leads up to the thought that it would be a very good 
idea if readers of " Four Metres and Down .. would pass on 
to their fellows through this page those sma ll and practical 
tech-hints that do not warrant more extended treatment but 
represent the kind of thing that might be imparted during 
ragchews at the local club. 

Dissected diagrams would be especially useful in this 
context where they help to cla rify a point. 

If eno ugh v.h.f. hints and kinks are received we would 
consider making " Tech Corner ., a regular thing. 

Beacon News 
Via Bill .Burton, G8ANQ, of Whitby. comes some most 

valuable information received from LA4ND, hon. secretary 
of NRRL, about v.h.f. beacons in Norway. 

LA IYHF near Rjukan 59·51N. 08·39E, 1845 m.a.s.1.-
145·150 Mc/s. 

LA2VHF near Trondheim, 63.2N. 10.15E. 552 m.a.s.1.-
145·200 Mc/s. 

LA3VHF near Harsted. 68.48N. 16.JIE, 183 m.a.s.1.-
145·250 Mc/s. 

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

Call-•i1n Location 
G83ANG Cni1owl Hill, 

Dundee 

Nominal 
Fr9quency 
145·985 Mc/s 

Emi1- Aeriel 
1ion Direction 
Al S 

GB3CTC Redruch, Cornwall 144·10 Mc/ • Al Norch·Euc 
GB3GEC Hammersmith, 

London 431 ·5 Hc/s Al 
G83GI Strabane. N. I. 145·990 Mc/s Al 
G83LER Lerwick 145·995 Mc/s Al S 
G83LER Lerwick 70·305 Hc/s Al N/S 
GB3LER Lerwick 29·005 Mc/s Al N/S 
G83VHF Wrotham, Kone 1-44·50 Mc/s Al Norch-Wosc 

RSGll V.H.F. BEACON STATION GBlVHF 
The frequency of tho Soci1ty"1 v.h.f. beacon transmitter at 

Wrocham, Kenc, when mouurod by tho BBC Frequency Chockinc 
Scacion, wu u follows (nominal lr<1quoncy 1-44·50 Mc/s): 

Date Tim• 
6 Apri I 08.52 GMT 

12 April IS.10 GMT 
19 April 15. 10 GMT 
26 April 13.54 GMT 
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Error 
130 c/s low 
200 c/s low 
160 c/s low 
320 c/s low 

LA4VHF near Bergen, 60.25N, 05.22E, 561 m.a.s.1.-
145·300 Mc/s. 

No information is given as to aeria l directivity, but what 
will be evident is that all four beacons arc well sited. Note 
that heights are given in metres. 

A check on the frequencies given when conditions promise 
to be " up " wilJ be well worthwhile. If any of the beacons 
are a udible keep the beam north-east and pul out some CQ 
calls on the key as well as on A3. 

News has j ust come through that the South Wales beacon 
project has been approved by the GPO. Its call-sign will be 
GBJGW and its location University College, Swansea. The 
frequency of 144·25 Mc/swill be conveniently at the junction 
o f two zones. 

And Northern Ireland's beacon GBJG I should be fully 
operative as of I June. Listen for it now! 

Personals 
Welcome back to 2m to G4PS of Hampshire, after a long 

illness. He reports that getting back o n the band and 
enjoying the friendly chats it produces has a considerable 
therapeutic value! 

And to G5NU, Reading, who, QRT for 19 years, decided 
" Two .. was the band to choose for his restart. 

Congratulations to Harry Wilson, E l2W, on being re­
elected as Y.H.F. Manager for Eire a t the IRTS Annual 
General Meeting in April. 

Welcome to .. Two " to G5ABY/ DJ5DT/A who appeared 
on the band from Ealing in West London on 29 April with 
some impeccable c.w. His very first QSO on 2m was with 
GJDXI, followed swiftly by several more- all on the key. 

"Very Highs" at Opatija 
As this number of the B ULLETIN was on the presses dele­

gates were assembling at remote Opatija for the IARU 
Region l conference.. O n the v.h.f. fron t Geoff Stone, 
G3FZL, went a long as the Society"s V.H.F. Manager, and 
Fred Lambeth, G2AIW, in his capacity as secretary of the 
V.H.F. Committee of the lARU (There a re two o ther work­
ing committees). 

A fat dossier of recommendations from many European 
member-societies of IARU was due to be dealt with. and no 
doubt G3FZL will be reporting on these in detail next month. 
They range over such topical (and at times controversial) 
matters as Euroscar, band-planning. the status of active 
satelUte contacts and m.s. contacts, to name only four. 

Scottish V.H.F. Convention 
GJFZL writes: 
The 1966 Scottish V.H.F. Conventio n. organized by Bill 

Miller, GM3PMB, was held in Rutherglen, Glasgow, and 
was attended by some 50 people. 

Support came mainly from the Glasgow area, although 
Dunfermline was well represented also . The Edinburgh 
contingent was somewhat weaker this year. and surprisingly, 
Dundee and Aberdeen were not represented at all. The 
lecture programme consisted of Peter Bla ir, G3L T F, who 
discussed some of the problems of 70cm moonbounce 
communications covering in particular the problems of 
constructing the parabolic aerial system. His remarks were 
very well received, especially by the Dunfermline Group and 
GM3FYB, who are current ly engaged on constructing a 
70cm moonbounce station with a 16 ft. dish. The second 
lecture was given by John Tuke, GM3BST, and covered the 
reception of facsimile cloud cover maps from the Tiro.1· 1 
satellite. The results obtained were extremely good and it 
was quite remarkable to sec how the actual cloud cover 
problem c losely resembled the wea ther map appl icable at the 
same time. Clearly the use of this satellite and later ones in 
the same family will be of great value lo the meteorologist 
a nd also to the v.h.f. worker who studies tropospheric 
propagation. 

In addilion Ill the lc,·tur.:. there was a display 111" h111h 
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commercial and ho me buill cquiprneni. or particular 
interest was the Jcm lrausccivcr displayed by GM3NZ1 
I Bathgate) operating on 10,140 Mc/s (transmit) and 10,080 
Mc/s (receive). The aerial system consisted o r a modified 
radar scanner, having a gain o r 39db and a bca111 width of 
2•. 

In the evening, an informal dinner was held at which the 
C hairman was Fraser Shepherd, GM3EGW. The toast to 
1hc DX visitors was proposed by Alistair Fraser, GM3AXX, 
(Glasgow) and the Society·s V.H.F. Manager, Geoff Stone, 
G3FZL, replied on behalr of the foreigners, who included 
GISAJ, G3CCH, G3LBA and G3L TF. 

It was in all a most enjoyable event, and next year will be 
held in Edinburgh. 

No Wanderers in Wolverhampton 
Bonhomie and good organization characterized the 

Midlands V. H.F. Convention and Dinner o n 14 May al 
Wolverhampton's Pa rk Hall Ho tel. Everybody agreed that 
it was thanks to G6FK tha t this should be. " Freddie King .. 
started the Convention ball rolling eight months before the 
event and the efforts he and his helpers put in were rewarded 
by an attendance of well over a hundred, wi1h 80-plus silting 
down to the dinner in the evening. 

There was almost Loo much 10 sec and do- rar belier 1ha1 
way than to have a shortage! If you couldn't gel in to the 
lectures(" Colour Television .. by Mr A. E. Newton of the 
Matthew Boulton T ech, ·· Varactors .. by G8AKM and 
" R.F. Cables .. by G2JT), you could see 1hem on closed 
circui1 TV organized by members of the Slade Radio Society. 

There were two equipment displays, one professional, the 
01her amateur with not a pin to choose between them for 
elegance or construction (the spur lo the home-construclor 
to make his equipment look and sound com111ercial is a good 
and sharp one). 

The judging committee for the amateur-built items had a 
hard job to decide who should be given lop ratings, but at 
length their accolade for the best entry went to G2HlF for 
what could be simply described as a transistor v.h.f. converter 
but in fact was a remarkable piece o r precision engineering: 
four miniature gang capacitors driven by a Muirhead dial 
through a gear train provided a degree of built-in selectivity 
unusual for a semi-co nducto r front encl. 

Second in the Constructo rs· Contest was G 8AKM with his 
varactor multipliers, and third G3LLJ with his transverter. 

It is worth recording that in planning this Convention, 
G6FK looked first for a site where there was plenty o r car 
space, and certainly the Park Ha ll Hotel had that. It also 
laid on a superb five-course dinner, as everyone agreed. 

Just as important,·· Freddie King " wanted a good chair­
man for this, the first-ever Midlands V.H .F. Convention. 
In Tom Do uglas, G3BA, he couldn't have chosen a better. 
Tom·s words o r wisdom in his after dinner address (there 
were no formal speeches), and particularly his emphasis on 
the need for all o r us to comm1111icate mo re, not just make 
contact, deserve to be widely heeded. 

The idea of having a Midlands V.H.F. Convention should 
go from strength to strength. There is no lack of talent or 
organizing capability, and the venue is marvellous! We have 
a strong feeling there will be a repeat next year. 

Italian Memorial Relay on 2 Metres 
On 3 July, the A.R.I. is putting o n to 144 Mc/s a special 

station II VM D to honour the memory of Professor Fran­
cesco Vecchiacchi, a pioneer of radio relay operation. The 
station will operate from his birthplace, Garfagnana, between 
07.00 and t8.00 hours GMT. 

If fortune should provide an o pening to Italy on the day 
a ny British Isles station who manages to work 11 VM D should 
send a log extract to Gruppo A.R.I. Di Lucca, via Fabio 
Filzi, 3 Lucca, Ita ly. 
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Expeditions 
AJJ who worked thr Caml>ri<li:w University Wireles~ 

Society expedition to the Isle or Man in March will be inter 
csted in the following performance statistics ~cnt in by J . t\. 
Lush, G3TGY: 

.. In all 66 stations in 2 1 countie.s were worked on 4m and 
77 statio ns in 24 counties on 2m. The best DX on ' Four· 
was G30UF and G3SKR at 260 miles, and on 'Two' was 
GSMR at 3 10 miles. The Wrotham beacon did not seem 10 
be a very good guide to the number of contacts we could 
expect from the Home Counties. At its strongest GB3VHF 
was 589, and on Sunday night , when a string of London 
stations was worked, the beacon was only just audible abo ve 
the local noise level. 

•· Since about one-in-three of the 2m stations worked as ked 
for a ?Ocm QSO, an effort will be made to 1ake some gear 
along fo r this band next year." 

On" 2m " GD3SKT/A had 30 walls and a 6-over-6; on 
.. 4m " 40 watts and a 3 element J-Beam. 

Look out for G3BRT and G30RK from Luxembourg 
between 18 June and J July. Call-sign : G3BHT/ M/LX. 
Frequency : just inside the l.f. end of the 2m band. Aerial: 
portable JO-element Skybeam. It will not be possible to fix 
skeds in advance. 

• • • 
There is news of a possible h.f., 4m and 2m expedition 10 

Sark during the first 1wo weeks in August. The only details 
which are definite a t present a rc the call-sign and modes : 
GCJOUF/P, with operation on s .s.b .. RTTY and c.w. No 
skeds can be fixed yet. 

Just to remind you that the writer hopes to work you 
between the appearance of these notes and 9 June. Call-sign 
GM5UM/P. Times 18.30-21.00 GMT nightly. QTH : 
Argyllshire. Frequency: 145·8 Mc/s. 

Faraday Medallist 
The 44th award or the 1 EE Faraday Medal has been 

made to Mr J. A. Ratcliffe, C:B .. C.13.E .• F.R.S .. " in recog­
nitio n of his extensive researches on the phys.ics of the iono­
sphere and of his studies o n the propagation of low-frequency 
radio waves." Mr Ratcliffe retired last month as director or 
the Radio and Space Research Station at Slough. Society 
members who attended the Cambridge Convention in .1960 
will remember that Mr Ratcliffe delivered the main lecture on 
that occasion. 

W4Ell in Command 
Lt. General Theodore J. Conway. W4Ell , has recently 

assumed command of the 7th United States Army, Europe. 

Nuvistor Converter for 70 Mc/s (Continued from page 388) 

by G3BJD employing a 6AK5 mixer. Apart from changes to 
L6 and L8 it is otherwise identical. Although this convener 
has all the characteristics of its Nuvistor counterpart, it does 
show considerably reduced gain, and in its way, indicates 
the desirability of employing Nuvistors throughout if peak 
performance is required. 

Resulh 
This converter has given many hours of satisfactory 

portable operation, and, when fed from a 4-over-4 gamma 
matched array, its performance has been such that far more 
could be heard than could be worked. All British countries, 
with the exception of GC, have been worked on 4m. 

It has produced contacts with over 40 counties, and for 
the Cumberland and Westmorland V.H.F. Group, overall 
winner's place in the 70 Mc/s sectio n of the 1964 V. H.F. 
NFD. 
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Slalion behind the 

Call 
G3UDW* 

A LTHOUGH licensed for over 12 momhs Peter Williams, 
t"\. G3UDW, has not yet operated from his permanent 
address. bui this does not mean 1hat Peter has been inactive. 
Far from it. in fact. for during the summer season activity 
is mobile from a mini car. transrerring during Autumn 10 a 
Luron (for the uninitiated a Luton is the portion of a large 
commercial vehicle directly above the driver's cab). This 
unusual shack is used because Peter"s profession is travelling 
showman: he believes he is 1hc only one in the country, and 
perhaps the world holding an a mate1Lr transmitting licence. 

A s wi1h mos1 radio amateurs. Peter was introduced to the 
hobby by an old timer who presented him with a 1.r.f. 
receiver. But it was no t until his nephew came to help a t the 
fairground during his school holidays that he caught the 
bug. At t he time Peter possessed a W.S. 22 set which did not 
work. bur it was through his nephew·s persistent requests to 
repair it for him that the ball once more began 10 rol l. By 
then he was married. and more time was available for study. 
and when this was co mpleted he finally entered and passed the 
RAE. He has since been heard to sav ·· I don't know 
whether 10 thank my nephew or to kill hi1i1 ·· ! 

The history o f electricity in the Williams family goes back 
1~ the last century when Peter's Great Great Grandfather, 

• !OS Leeds R1JaJ , ll:1rwick in Elmct. L .. -c<ls. 
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Randell Wi ll iams. known as the King o r the Showmen 
owned one or the very few electric generating plants in the 
counlry, for at that time must fairground people used 
paraffin flare lamps. To dc111ons1ratc the potc111ial o f elec­
tricity to the City o r Yo rk. while o n a visit he ·· accidc111ally •· 
demolished one of the gas street lights. To pacify the local 
officials he o rgani7.ed 1cmporary electric s1reet lighting and 
so was the firs t man 10 bring electric light to the people of 
York. 

For those who have trouble supplying power for their 
inobile Top Band rigs they may like 10 bear in mind Peter"s 
genera ting plani which gives him 11 0 volts at 200 amps! 

Mis interest at the moment is experimenting with aerials on 
T op Band. After trying just about every type he is consider­
ing a sking a n acquainrnnce to construct his Big Wheel on 
insulating blocks and tuning I.hat for the. band. Other 
in terests include the design of an electronic sl<ll machine 
which has yet 10 be completed. 

Those who think that Top Band is noisy shou ld rake 110 1e 
that the QRM o n fair grounds makes Loran sound like a IWl> 
watt transmitter working into a length of wer string. 

G3UDW continues 10 experiment with aerials. and we 
hope shortly will succeed in bringing 1he strength of Loran 
far above the noise o f the fair grOL111d ! 

- ' 

The now G reen E.C.E. lJCMIOOO 
tripler amplifier arouse:d muc.h 
interest 3t the recent London and 
Scottish U, H.F. Conventions. 
The unit matdics the 70CM 1000 
and is t he first commerci:llly 
available llcm equipment manu· 
facturod. The llCM 1000 can be 
dr'ive:n by any 70cm transmitter 
and will run 100 watts d.c. input 
to the final amplifier. The price 

is provisionally £6S. 
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A Transistorized Crystal Calibrator 
By B. PRIESTLEY, B.Sc .. GJJGO ~' 

TH IS simple three transistor unit may be used wi th fre­
quency standard crystals in the range 100 kc/s to 10 

Mc/s to produce strong harmonics throughout a wide 
spectrum. The range over which harmonics of the funda­
mental crysta l may be detected will be determined by the 
frequency of the crystal employed, the sensit ivity o f the 
detecting device with which it is used, and the order of the 
harmonic concerned. For example, with a 100 kc/s crystal. a 
receiver with normal sensitivity will detect harmo nics up to 
about 15 Mc/s. and if a 500 kc/s crysta l is substituted. 10 
beyond 30 Mc/s. 

Circuit Arrangement 
The circuit o f the calibrator is shown in Fig. I. ln this. 

TR l !'unctions as a conventional Colpitts oscillator. but with 

100 kc/• 7000pf 1500pf 

2S0kc/• IOOOpf 500pf 

500 kc/s 750 pf llOpf 

IOHc/s IOOpf Hpf 

-6V 

Fig. I. The transistorized crystal 
calib•ator. The valves of Cl and Cl 
for different crystal frequencies are 

shown alonaside. 

the capacitors re turned lo the negative supply. and the addi­
tion or an unbypassed resisto r in the emiuer lead. Certain 
crysta ls were found to have a spurious mode at about half 
the correct frequency. and witho ut this resistor. oscillat ion 
tended to jump between the correct frequency and the 
spurious frequency. Adding R4 not only corrected this effect 
but. in addition. improved the waveform a t the collector of 
TR I, increased the transistor inpul impedance. and a ided 
frequency stability generally. 

The oscillator is d irect ly coupled to transisto r TR2 fu nc­
l ioning as a n emitter follower buffer stage to reduce the 
loading o n the crysta l by the following squaring stage. 

The output from the emitter of the buffer is capacity 
coupled to the base of TR3 which functions as a squarer 
a nd so produces an o utput which is rich in harmonics. In 
order to prevent the peak drive voltage l'rom exceeding the 
reverse voltage ra ting or the base-emitter junction of TR3. 
a clipping diode is connected from the base of TR3 to the 
emitter. 

So that the harmonic level decreases grad ually, tuned 
circuits have been o mitted fro m the device, a nd the loads 
nrnde entirely resistive. 1 r it is required to increase the level 
of the harmo nics within a particular frequency range. then 

• 43 Rayntonu l~oad , L~nglcy. Slough. Bucks. 
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RS may be replaced by a tuned circuit which resonates at the 
desired frequency. Fo r all normal purposes. however. the 
circuit will prove satisfactory as it stands. 

Transistor Types 
The design is to lerant o f transisto r types. a nd those used 

wi ll depend on the frequencies to be handled by the various 
circuits. For frequencies up to a bout. 2 Mc/s. TR I may be an 
OC44 or s.imilar. Where the crysta l has a higher frequency 
than this, an OC170, or any of its equivalents, sho uld be 
employed. 

Since the buffer transistor. TR2. handles the same fre­
quencies as the oscilla tor, lhe type selected for TR2 should 
be the same as that employed for TR I. 

ln respect of TR3. it is important that this transistor is 
capable of amplification at the highest frequency at which 
harmo nics are desired. While lower frequency types could be 
employed. it is suggested that an OC 171 is used for TR:l 
since at 30 Mc/s, this type is st ill reasona bly etlicient. 

Selection of Values for CJ and Cl 
It can be shown that. in a Colpitts oscillator. the negative 

resistance introduced in series with the crystal is approxi­
mately: 

1!01 

w 2C IC2 
When this negative resistance exceeds the positive resis­

tance of the crysta l-considered as a series resonant circuit­
then the circuit will oscillate. From this it follows tha t the 
product of C l , C2 tends to decrease as the frequency 
increases. One point to note. however, is that an inactive l.f. 
crysial may need an abno rmally low value for CJ a nd C2. 

While the ratio or Cl and C2 is not particularly important, 
variations do provide a convenient method of pulling the 
l'rcquency slightly. An alternative method of bringing about 
a change of frequency is to connect a capacitor in series with 
the crystal. 

As a guide. a table o f values fo r Cl and C2 which have been 
fo und suitable for modern pla ted crystals is given. 

Stability 
Although no great c laims are made for the lo ng term 

stability of this unit, provided that it is soundly constructed. 
the ambient temperature remains reasonably constant. a nd it 
is fed from a Zener stabilized source. then it should prove 
adequate for a ll amateur purposes. With si licon transistors 
type 2N706. which, incidentally. require a reversal of the 
polarity o f the supply, it is claimed tha t a stability of l ·8 c/s 
a t IO Mc/s can be achieved. Further information on this 
high stability unit can be obtained fro m Reference I 1 ]. 

Reference 
[I] Electronics. 3 April. 1962. 

CHANGES OF ADDRESS 

Four weeks' notice is required to effect changes of 
address. When notify ing Headquarters, please give 
the old as well as the new add~ess. Advise changes 
promptly so that you receive every issue of the 
BULLETIN without interruption. 
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Mobile Column 
By E. ARNOLD MATIHl!WS, GJ FZW• 

A SHORT lime ago 1hc engine or th..: wri ter's car was 
removed fur a major servicing. and on being replaced 

it was observed that the electrical nois..: generated was 
increased by at least 3 S points! A quick look round made 
SlU"e that all suppression components had been rcpla<.:ed 
in an undamaged condition. and the cause was finally 
tracked down as being faulty bonding. 

Pondering on this. one became aware that noi e had be.en 
slowly incre:ising over the )ClrS anyway. Old cars get no_tS)' 
in more ways than one! Rust. dirt and gradually looscnmg 
joints cause increased frictional static which 1>rompts the 
thought that perhaps some of the / M DX operators work 
their DX partly berause they have newer (and bc11cr) cars! 

Rally Reports 
In spite of the usual Tre11tha111 weather the a ttendance 

at the North Midlands Mobile Rally on 24 April was well over 
2000. The rally was opened by the Lord Mayor or Stoke-on­
Trent. Aid J. A. Boon. JP. and the exhibition section soon 
became the main centre of interest. many leading manufac­
turers and retailers of amateur equipment being among the 
.l6 c1'hibitors. The new all-transistor transmitter/receiver 
by CSE aroused considerable interest. As usual. the raftlc 

GlVBA oper~tinc the 4m talk·in station ;at the first 1966 RSGB 
National Mcbile Rally he.Id on I M;ay at Texas Instruments Ltd., 

Bedford. 
(Phoro by A4663) 

was well supported. and the star pri£C (an Eddystone ECIO 
receiver) was won by Mr J. Neal. of I Windsor Street, 
Wombourne. Staffs. whilst the competition for the best 
mobile equipment was won by G3HVX (Hereford). It says 
much for the popularity of this rally that mobiles come from 
as far as Devon and Cornwall. Flint and Yorkshire year after 
year in the most inclement weather! This must give much 
Sltisfot:tion to G5PP and his Organizing Commillee. who 
have had a particularly difficult time ·· behind the scenes ·· 
this year. 

T he first of this season·s series of RSGB National Mobile 
Rallies was held at the Factory of Texas Instruments 
Ltd .. Bedford on I May and was blessed with blazing sun­
shine. which brought out so many amateurs that the factory 
canteen had 10 close down quite early because no more food 
was avai lable! 

Road safety exhibits arc a prominent fea ture of the ra llies 
held there. and this one was no exception with interesting 
displays by BedfordshiJ·e County Police and Bedford Road 

• I Shorrbuus lane. Lichfield. Srnfl',. 

406 

The Slade R:idio Society is rapidly bccomina famous for its tele vision 
activic:les ou we ll as D/ F, and there was f OOd evidence of the: e ffort 
bein1 put lnto this mode at the North M idland Mobi le Rally. Under 
the leadenhip of G6JZF/T ;a Land.rover wat fully equipped to trans ... 
mit Al and AS while mobile, p icturos beina transmitted to the 
staition on the society's s t.tnd. The oper:Hor is John Spencer, 

G6ABH/T/M. 
(Photo by GJT/A) 

Saf..:t v Committc.:. A radar speed measuring instrument 
had been set up for all 10 sec. and the positive action of the 
meter needle was impressive, as was 1he display of equipment 
normally carried in police patrol cars (including a camera for 
·· caught-i1Hhe-ac1 ·· evidence). 

KW Electronics. Daystrom. and Brian J. Ayres had taken 
advantage of the fine weather and set up their displays in the 
sun as did the operators of the talk-in stations (members of 
Bedford and Shefford Radio Clubs). 

There were several picture quizzes including a series or 
radio pualcs (won by G3lVV). a •· What-Where-Who-is-it ? 
one for junior ops. (won by M . Lake). and•· Spot-the-Pops·· 
(won by Steven Witders of Peterborough). 

A ne" competition which auracted quite a lot of aucntion 
was the DX competition. in which contestants worked (or 
tried to work) 20m DX for five minutes. using a K W2000A 
and simple dipole. This was won by G3USl3 of Cambridge, 
who \\Orkcd W4UMA. 

An interesting 2m station was demonstrated by members of 
Texas Instruments Ltd. Radio Club. The transmitter p.a. 
used an L62 transistor. which is rated at 20 watts output at 
100 Mcfs. It was rumoured that the price of these is around 
£ IS e:ich, which indicates that prices should soon be within 
the amateur range. 

The Society's thanks arc tendered to Texas lnslniments 
Ltd. for their kindness in accommodating the rally. 

" Why Mobile on Grandad's Band? " 
The last sentence or G3AH B's letter (p. 265 of the April 

issue of the BULLETIN) is rather intriguing. Army equip­
ment was not generally noted for its efficiency. and even now 
they do not seem to have heard of centre loading of aerials. 
Perhaps 160m /M is·· doing thingS the hard way." This is 
something the professional cannot afford to do, except for 
research. The amateur can, and does so because of the 
challenge. and thereby learns to develop better equipment 
and technique. Perhaps G3AHB would like to i111•cst igate 
the possibilities of ihe 2-4 Mc/s band using amateur equip­
ment. He will find that lhis part of the spectrum will give 
1:ontac1s measurable not in IOO's of miles, but IOOO's. That 
very experienced Top Band and v.h.f. operator G5PP asserts 
that it is possible to obtain equal ranges on I 60111 and 2m. 
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News from Headquarters 
Election of Council Membe r for Zone D 

The result or the ballot for a Council Member to represe111 
Zone D until 31 December, 1966, was ns follows: 

Mr H. E. Perkins, G3N M 1-1 61 votes 
Mr G. T wist, G3LWH 80 votes 

Mr Twist is l hereforc elected. 

Regional Re presentation 

The address or MrS. J. Granfield.G5BQ, the Representative 
for Region 5, is 47 Warren Road, Cambridge, and not a s 
shown on page 327 of the May issue. 

Special Events Stations 

GB3GP will be operating on a ll bands over the weekend 
11 -12 June for the second Father and Son Scout Camp. 
Over 600 arc expected to attend the Oilwell Park Scout Camp 
near Chingford, Essex, during this period. GB3G P will a lso 
be o n the air during the weekend 25·26 June for the Annual 
International Weekend when Scouts rrom many lands will be 
in camp. Both stations will be manned by members of the 
Baden-Powell House Scout Amateur Radio Group. 

The Royal Signals Amateur Radio Society will be opera· 
ting its headquarters station G B3RCS during the Annual 
Royal Signals Reunion on 25 and 26 June. Permission for 
simultaneous operation has been granted and it is hoped to 
usc the h.f. bands plus 144 Mc/s during the reunion. Con· 
tacts with past and present members of Royal Signals will be 
especially welcome. 

The Peterborough and District Amateur Radio Society 
wi ll be operating under the call-sign G B3PAS during the 
Peterborough Agricultural Show on 19, 20 and 21 July. All 
bands from I 60m to 2m will be used. 

VPITA Sought 

Mr H. E. Perkins, G3NM H, is anxious to locate an 
English amateur who held the call-sign VPITA several years 
ago while foreman of a sugar refinery in British Honduras. 
He is believed to have since returned to the U K. Anyone 
who knows the present whereabouts of this amateur is asked 
to contact G3NMH at 24 Hook Street, Hook. Nr. Swindon, 
Wiltshire. 

By apptyin1 some ingenu ity. Joan Wiahtman, GlTPZ. wife o f 
GJSOV. produced ;;a. neat pair or earr-in11 from RSGB pin lapel 

bada:es. We wonder w hether she will be a trend-setter ! 
(Pho10 by GJTLC) 
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The KW Vespa Transmitte r 
It appears that some members may have misconstrued 

our review of the KW Vespa s.s.b. transmitter in the May 
1966 issue o f the RSGB Buui,n . Although a number of 
small points for criticism were discovered during the testing 
of the Vespa (as in a lmost a ll reviews o f complex equipment), 
the'.considercd o pi1lion of Mr Brian Armstrcmg, G3EDD, who 
carried out the tests, is that the Vespa is a good ·· buy."' 
In particular, the model tested showed up very well in the 
TVI tests. 

With regard to the po" er unit, we unders tand a matching 
metal cabinet is available. price £4.10.0. This cabinet is. 
in fact. the same as that used for the KW2000 power supply. 

T he knobs fitted to the KW Vespa have brass inserts and 
should give no trouble in service. 

G8DF appo inted Director of lmhofs 
A newly appoimed Director of A lfred Imhof Ltd., manu· 

facturers of instrument housings and accessories, is Mr A. E. 
Mitchell. who ho lds the call-sign G8DF. Mr Mitchell 
oincd the company 20 years ago as an outside technical 

representative, was promoted to Sales Manager (Home) in 
1958, and to General Sales Manager in 1960. He is well 
known among amateurs in the South of London as Chairman 
of the Sutton and Cheam Radio Society. 

GJMSS appointed Managing Director 
of Collins Radio C ompa ny 

Congratulations to John Savage, G3MSS, who has been 
appointed Managing D irector of Collins Radio Company 
of England Ltd., in succession to Air Vice Marshall G.P. 
Chamberlain, C.B .. O .B.E. 

Affiliation 
The following societies a rc now afnliatc<l to RSG B: 

AIR ELtoCTRON1cs AMATEUR R ADIO Ci.un: 
c/o D. G. Gamston. Royal Air Force. T opcliflc, Thirsk, 

Yorkshire. 
CllRMSFOl\O AMATEUR RADIO SOC'IETY: 
c/o P . K. Blair. G3L TF. 26 Chaplin Close. Gallcywood, 

Chelmsford. Essex. 
SOUTllGA rl R ADIO CLun: 

c/o R. E. Wilkinson. G3TXA. 23 Ashridge Gardens. 
Palmcrs Green. London. 13. 

Affiliated Society Representatives 
The following have been appointed Affiliated Society 

Rcprc1>entatives: 
PO!tT T ALIJOT RADIO CLUB: 

H. G. Hughes, GW4CG, 20 Austin Avenue, Porthcawl, 
Glamorgan. 
SOUTH S1 11ELDS AND D1snuc-r R ADIO C1.u11: 

T. Williamson, G3RKR, 38 Watson Avenue, South 
Shie lds. 
T ORllAY AMAHUR RADIO Soc mrv: 

B. E. Symons, G3LKJ. 52 Rcddcnhill Road. Torquay. 

j}iltnt ltt!'.5 
We record with sorrow the passing o f the following 

amateurs: 
H . N. Walls, G2DH. Manchester, Lanes. 
K. IC Wilkinson, G3YP, Roundhay. Leeds. 
P. J . Crosbie, G3NMQ, Croydon, Surrey. 
L. Beevers, G3J LF. C li fton, near Manchesler. 
G . A. Gaskell, BRS27379. Prcstbury. C heshire. 
C. T . Stevenson. Dundee, Scotlanu. 
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(ll}bituaries 
Dr. W . H . Eccles 

Dr. \V, H. Ecdc~. F.l~.S .• u "t.:11-f..no''" uu1hority un wirclC.S!\ 
h:lca.;rnphy. died on 29 Anri l. 1966 ;11 the age of YO. 

llorn near Uhcrston on 2.l Au~11~1 . 1875. \Villi.1m Henry 
l~cclc_, ''as cdm.:atcd 1'riv:11cl)' :-.ncl al 11 :-ccn1nlnry ~chool in Burro''' 
in .. l~ urncs.s. Jn 1894 Ill'. cntcrcJ the Roy:tl College of Science. 
South Kc:n.,.inglon, where in 1897 he w:1s uopointc4.I tlcmonstr.uor 
in the nhy~ical hibomtory. After ~rudulllin~ a1 Lo ndo n as B.Sc. 
in 1897 (tnd D.Sc. in 1898 with honourii. in physics. he bccarnc 
a':,oci.1tcd '' ith Mr Marconi. ~nd in 1hc la born tor)~ of the \Vircle..~~ 
T dc~mrh~ ~md Sig.n:ll Comp:rn) a1 Chctm ... ford c~1rricd out in,·cs· 
1ii.;at1on~ on the ,,3,·cs in ~1eri:1ls and on cohcrcrs. In 1901 he '''u"' 
·•Pl>otntcd hc:u.J of the Dcp~1nmcnt of Mnthcm:.11k.s nnd Physics ;u 
the South \V ... -:s1crn Polytechnic. Chcl-.ca. ~md 10 years later n."'3dcr 
in ~r:1f'hic~ at Unh·ersi1y College. Hi'( r11,,."'Sc:ir.:h " ork at chis period 
fnclutJeJ ~m inqufr~· into Ct)51.11 r~t:llflcmion. of which he fomm­
latcJ .1 thcor-v based on clcctro-thcrnrnl c:on"iiidcralions. 

On the llc:.1th of Professor Sih~rnus Thcmp~on. he ~u..:..:ccdccJ. 
In IQU,, to thl• chair of ;.1p1,lic,11>hy'(h,:, ,1m.I clcctrk.11 cnginecrini; 
il l I u1,bury Tct.:hnical Collc~c. "here ht.: remained until it w~ts 
clo~c't. f-lc "~'s chosen prcsic!cnt qf the lnstitu1io 11 vf Electrical 
lin~inccrs in 1926. :ind or the l'hysicul Sncicty in 1928. :rnd he had 
been l're~idcnt or 1hc rtadio Society of Grc:.11 Britain unc.1 of the 
ln,1ilu11.: of Pll)sk~ ;10<l th..: A~sociation of Sc:icntifk \Vorkcr,, 
I le wa'( cl~ctcd a t=cllo'' of the l~oyal Society in 1921 . 

During the Fir$t \Vorld \Vnr Or. Ecch:s ~1ctcU as i•d\'i~cr on 
'' 1rcl«.:'' 10 the Army Coundl ( 19 15). :!>~rv..:t.I on the Elcl'irical a nd 
Subrnurim.·~ Commit we of the Admiralty Uo~1rd of Jn,cntions and 
Rc,carch ( 1916) :ind on the Air Force \Virele~' Technical Com· 
nuctc"· C 1917). r111d wa~ Dircc1or ~,r 1hc Admirnhy Electrical 
Enl:in'-'Cring L.abor.uory (1918). He was a member of Lord 
Miln\.'r'~ Imperial Wirclcs:. Telegraph) Contmiu~e. ;int.I lhc d<..*!Sign 
uf lh~ \\ircles:s s tation al Rugby O"Cd much to him. He :tis(' 
'cncd on the Board of Agriculture·, Commiucc on Elcc1rocuhure 
t 1920>. the PoMnm~ter Gencml'~ Committee on Bro~uka~ting and 
lhc Con1mtlli!<! on Transatlantic Wirdc'> Tclophoni• ( 1922). 3nd 
1hc lmperfol \Virclcss Tclegr~1phy Commi1t1L"t' of 1924. Besides 
\llriOUll\. Scientific papers he \\';t, the ,1uthor o( 0 /-landboaJ.. C)j 
ll 'frc•/c•,,)\' ft'IC'Jlr"I'"-" mnl Tt'lt•plm11y und o f 11 I rt•mf,ft' 011 Con1imm11.\ 
ll 0

t11'c' Jl'irt'lt·~\ "ft'lc•graphy. 
CRcnroduccd b)' purmi~sion of Tiu.• n1m•$) 

H orace Freeman 
I Ii" m.tny rricnd . .;:; in the Society will be sorrr to le~trn of th.,,· 

death on I~ ~ht) of Horn-:c Freeman :tt th"• :id\'anccll age of SS 
)cur'1:, He had been in fuilini; health for 'ome 1irnc. 

Hor:.1cc Fn..~man ''as clcc1cd un Honorary Vicc-Pn:sidenl in 
0-.:tobcr l960 in recognition of hi' ,u~cingui~hc,1 services 10 the 
SDcicty as AdH·rlisement M:m.tgcr of RSGH publica1ions since 
l<J:?S. He \\J" 1hc only Ho nor..:tr) Vicc-Prc.,idcn1. 

\1 r Frccm.m', a~1,.ocfation \\ilh rndio da1cd back h) 1922. " 'hen 
he f)UI fot\\arJ the idea for the firs1 .111-0riti!:.h \Vircle:.s~ E.\:hibi1ion 
.ind Con\C·ntion. The Exhibition. of which Mr freeman \\:C, 

m;in.1~e1. \\.1,) held nt 1hc Roy:.il Kor1icuhur;1I S()c1c1) ·s Hall. 
\Vc~tmin•acr. London. from JO September to 7 O c1obcr. 1922. 
uncfor the auspices of tbe \ Virclc'" Society of London ~no" the 
RS(;U) und ~tll its affiliated )Ocictics. Thi~ e\hibition was followed 
111 M:1rch 1923 by a similar show in Mnnchc .... 1cr. of which Mr 
Freeman '''a~ ul.so manager. In 1924 ~r Freeman became Advcr· 
ti~cmcnt Munagcr for The Rudio Press ltd .• und ln1cr that year he 
cstnblishcU his o wn ;1i;cncy tr•ur~ Ath•cr1isin~ Lt<l .. ) which 
' l'ccializ1.•d in rndio. ch.·crric;tl .ind mcclrnnk:1l cn~inccrin~ puh~ 
lfcity. Purr~ At.h·criising wns incr~cd with Nmion;1I Public itv Co. 
Ltli. in 1951. . 

Mr f recm;o1 was mr1na~cr or the firs t ~CH:n RSGll Am~ueur 
Ra\.lio Exhibitions hcl<l at the.:: Roy~1l Hotel. forerunners of 1hc 
no\\ \\ell c.stublished International Radio C<lmmunica1ion-. 
E\hibition held annuall) :11 Seymnur Hall. London. 

Mr Freeman \\3S not :th\a}'S.3!'1 :uhcr1bing nmn. At the aa;c of 
14 he "cnt to sc::a ns an apprentice o n .1 s;1ili11g ship,' isi1in~ South 
Amcric~1. South Africa. Mnurilius ;1mJ USA. \Vhcn life 31 sea 
bcg:.1n 10 pall. the young H or;1cc 1cr. lhc .)hip :u Sabine P3ss, 
Te'a'. \\here he hdtl a \aricty of job~ inclu,1ini: con1rol ol' an 
orcu uir ~\\ in\ming pool. Afrcr a \i~i1 home 10 England. !\1r Frce·­
nlan "cnl to Dallas. Tc:>.3.), ''here he was cmplo)c-d :u the he-ad 

~:~~i~~1~!:.·!~ ~~~·~~nE<ln=:~;~~~ Rnih\U) Co. E\cfllUUll). h~ \\Orkcd 

Hor~1cc r'recman retired from businc"~ in 1960 ri nd lived, ur> to 
1hc t ime of hi!i' death. at Eflingham. Surrey. l{c \\a~ a n H'o norar)' 
~'k111bcr of 1hc f~adio Amateur 010 1' imcr·., A~oci:.uion. h~l'ving 
been elected a l the lime o f' ils l'orm111ion in 19SM. 

He Uo11atctl u trophy to the Soder) in 1960-now known as the 
I l orucc Freeman Trophy which I\ ;1warVcd :tnnua lly to the 
1111,,•111ber nf 1h.: So<·icty who h:ic.: l'rm.l uceO. f'or display :11 the 

Society', Annual Rudio E:rw;hihi1iun. the mo:...t urfi;in.11 riet:e of 
hon\c·<:uns1ruc1ed equipment . 

T he Socit:1y wa~ rc prc..\CntcJ ;ti lhc run1.:rnl hy lhc General 
Munuscr. 

To hi~ duu11:h1cr and hi.s fornily we C\ l)r..:)...., our ')1mpu1hic:- in 
their grcul lu~s. 

Mrs W . Braint, BRS26914 
The llC\\ ~ or' 8catri-ce Braint"s dcarh on the l.S ;\ pril C:dlll.: a~~' 

l:reat 'hocf.. to her fricntl~ in the Cr.I\\ le) Am.th.:ur Radio Club 
Ucuiricc had been instrumental in hclpini: tt h:mdicJppcd n1'l!'m­

bcr of 1hc Club 10 ob1ain his licence: and onl) a l'c'' \\cc\..~ before 
her death had been rn~entc<l with a !tpc..:i.11 pri1..c in chc Crawley 
,\RC Conslructional Con1csr. 

Our Jecr>c~t ~)mpa1hy goc.:' to her hu~h:ind, \V. IJraint. ORS 
26911 in hi< ijr<:n loss. 

The RSGB and 1hc. Cnmlcy Am:ttcur Rndao Club \\ere rcprc­
>erned ut rhc foncral b) GJTR. G)FR V. G.IOUX und (;.!PH(; . 

E. 0 . Byrne, GIBLF 
\Ve were sorry to learn tha1 o ne of the early c>.Pcrimcntcr~ in 

wirclcs.,., Edgar ()wen Byrne. G ISLF. rmsscd nway on 22 Aoril. 
1966. 

Edt;ar Byrne w;is quhc well ucquuintcd witl1 Mmcon i, for i11 
1898 he used 10 accomp:111y his father while 1rnn~1Jo1·1in11 Mah:onl 
:ind his assi~tunt Kcmip 10 the miner'~ hut hc1wecn Hnllycn.sth.: :ind 
Ruthlin. lrclnnd , which was their mainland base. Ed1;ur clc;il"ly 
remembered the .-:parks jumpin1:t the g;tfl. Thi~ i:urly ex1h::ricncc 
pl~mtc:d his seeds of interest in r.idio which no uris hed over 1hc 
ye:l~. He buill hi.sown radio well before 2LO began broadcastiny. 

\Ve offer our sincere condolences to hi~ wido". \l,1ui.;h1cr um.I 
t\\O ~ons in their ~ad loss. 

J . R. Clayton, BRSl8352 
It i' wi1'1 deep rcgr1:11hat we record 1hc lic11th ,,r John R . Cla)­

ton on 2-2 March. 1966. 
JC"hn. or Roy a~ he liked to be known. w;,, Secretar) ()f th-.: 

:-.JC\\arl.. nnll Db1ric1 Amateur R:1dio Soc:ict) fnr many year:.. 
In fnct h~ "as a founder member. and wu~ n most consistent 
sccrcrnry with n llair for organi7.ation. Lu~t ye~1r the Ncwurk 
Socict>' r:rn the Symposium nt Ollerton "ith rhc 11ld or 1hc RSG ll. 
an<I th is wn). un cxam1Jle of hi.'i 1;cn ius ol detailed orgnnization. 
A'!<. :t result of his wor~. he been men v" luc<I memhcr of the RSGB 
Edm:n tion Commiltcc. One of his l'roud('St OJfunents wa~ when 
the Ncwnrk Society bec:11nc rcg.i~tcrcd in lhc Service of Youth. 

E. Greebe, GlLFU 
II j, with deep rcgirc1 thal we rccorJ the ,uJdcn <lcarh uf Eric 

Grccbc. GJLFU. of Norwich. at the early age of 48 >"caN, 
Eric httd not been. ac1i\'C under his O\\ n c:..ill .. s 1li:.n for m;my 

)e:1rs. but this had no aftCc1 on his acth i1ic..' "i1h lhc on\ich 
club. or \\hich he was Chairman. Hi~ cn1hu~fo,nl regularly took 
him to Che Field Day "lation to lend .1 hdoin~ hand. Kc \\;1~ 
;m1iciea11ng a return to the band..._ 1his year u~in);. \.~.b .• and s uch 
was h1~ popularity 1h;11 his many friends \\ere <1uitc. a~ cnthusb:-.· 
11cally lookin,s for"ard 10 thb. e\•cnt .1~ him'\cff. 

·ro Mury. hi"' wido" · and to his family. \\C offer our t..lt!cp 
~)m1>othy in their saJ :-ind um.:~pcctcd l(l'-"'· 

1'.G. 

M. Smit, PAOLR 
Those who ;iUem.lcd the IA R U Region f Confcrcm.:c 111 La u-.· 

unnc 19.SJ and Stresu- 1956 wil l bc sorr)' to leurn thlH Mr Mari· 
nu> Smit. l'AOLR. who wns a member of the VERON delegation 
ut both Conl'crcncc> <lieu on 16 February. 1966, nt the age or 61 
)'cars. He hmJ been doscly ussoci:u ed with Amutcur Radio for 
nrnny years and prior 10 lhc war \\3S Trnftic .Munugcr for Nonh 
H.olland in the then Na1ional Society. NVllL Syml):Hhics :.re 
c'i:tcndcd to M rs Smit 3nd her family. 

J .C . 

J . Wylie, GWlLEF 
The f.lcach :1t an early ate occurred on 20 April or Ji1n \Vylic:_. 

GW3LEI'. 
Although by profession an lnspcc1or of Taxes. Jun was ;1 

brilliunl ~lcc1ronic engineer in h is own ri~h1. aml \!oult.I easily ha,·c 
obrnincd Cmf'IOyntcnt in the design field. Ht.: was an amatcllr in 
1he bcs1 1rudition. alwnys 'cu<ly to help 01her~ and :1 s1t1twar1 on 
Field Day~ ~ind o ther collccti"c ;.1c1ivitiC-!\. 

His dcalh nt 1hc u.gc of 45 w3~ n grc:u ) hvck to the anrnteur 
1110,•cmcnt in Solllh \ \lnlcs. who cxl"~nd deepest .\YntPnlh)' 10 his 
wit.low und lwo c hilUrcn. 

The runcrn l was UI tended by the Rcgionnl Rcprcsc1H;n1v\! :rnd 
l\\Clve o ther amateurs, 

C . lf.I'. 
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Society Affairs 
A 8rlef Report on the April, 1966 meeting of the Council 

The meeting was held on J April, 1966, and was attended 
by Messrs R. F. Stevens (President), J. Etherington, J. C. 
Foster, J.C. Graham, E.G. Ingram, L. E. Newnham, A. D. 
Patterson, J. F. Shepherd, G. M. C. Stone, J. W. Swinnerton 
and Louis Varney (Members of the Council), John A. Rouse 
(General Manager and Secretary) and P. C. M. Smee 
(Assistant Secretary). 
Apologies for Absence were submitted on behalf of Messrs 
N. Caws, L. N. Goldsbrough, F. K. Parker and E. W. 
Yeomanson. 

Region 14 Representat ive 
In view of the failure of members in Region 14 to appoint 

a Regional Representative, the Council acted on the advice 
of the members present at the meeting held in Paisley 
on 13 F ebruary, 1966 and appointed Mr A. F . H unter, 
G M3LTW, Region 14 Representative. (Mr Hunter's ap­
pointment was reported on page 327 of the May issue of 
the RSGB BuLl..ETIN.) 

Recommendations of Committees 
The Council accepted recommendations put forward by 

the V.H.F. Contests Committee relating to the results of the 
70 Mc/s Contest 1965 (C.W.), the 144 Mc/s Contests 1966 
(C.W.) and the V.H.F./U.H.F. Listeners' Championship 
1965. The Council also accepted in principle a recom­
mendation from the GPO Liaison and TYi Committee that 
a suitable field strength meter should be obtained for the 
use of the Committee. 

Membe rship and Affiliation 
The Council elected 106 new members (83 Corporate, 23 

Associate) and approved 12 applications for transfer from 
Associate to Corporate grade. 

The Council granted affiliation to the following Societies: 
Chelmsford Amateur Radio Society 
Pembroke and District Amateur Radio Society 

Regional Represe ntatives 
The Council re-appointed Mr S. J. Granfield, GSBQ, to 

the office of Region 5 Representative, and Mr L. W. Lewis, 
G8ML, to the office of Region 6 Representative. (A notice 
was published on page 327 of the May issue of the RSGB 
BULLETIN.) 

Region 9 Meet ing 
The Council formally approved the holding of an 0.R.M. 

in Weymouth on 2 October, 1966. 

Recorded Lect ure Librar y 
It was agreed to purchase a new tape recorder for the use 

of the Honorary Curator of the Society's Recorded Lectures. 

Special Prefix for the Shetland Islands 
It was reported that the Post Office had declined a request 

made by the Society on behalf of members in the Shetland 
Islands for the allocation of a special prefix. 

The Post Office had stated, " Use of the ' territorial 
prefixes' G, GO, G I, GM, GW and GC, which have been 
published by the International Telecommunication Union in 
the Alphabetical List of Call Signs, was decided upon in 
consultation with the Radio Society of Great Britain in 
1946n. It was agreed that it would be desirable in the 
interests of both the Post Office and the Society, that requests 
for particular call sign prefix letters for counties, other islands 
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which do not have their own administrations or other 
territorial divisions should be refused in view of the limited 
number of letters available and the possibility or protests 
against unfair discrimination if, at a later date, it were found 
to be impossible to satisfy all requests. We have accordingly 
refused requests made since 1947 for special call sign prefixes 
for a number of places including Anglesey, Orkney lslands, 
Lundy Island, The Scilly Isles and the Western Islands of 
Scotland. We are sorry to have to disappoint amateurs in 
the Shetland Islands too .... " 

ARRL Nat ional Convent ion 
It was agreed to accept an offer from Mr R. C. Hills. 

G3HRH, to represent the Society at the ARRL National 
Convention in Boston later in the month. Mr Hills would 
be in the USA at the time of the Convention. 

Investments 
It was reported that the Society's investment of £2000 in 

S per cent Defence Bonds would become repayable on 
I 5 August, 1966. lt was agreed to accept repayment rather 
than an offer of conversion into 5 per cent National Develop­
ment Bonds and to refer to the Fina nce and Staff Committee 
the reinvestment of the proceeds. 

Dunda lk Conventio n 
The Council agreed to support the Dundalk Convention 

to be held on 25 September, 1966. The Convention is being 
organized by the Belfast and District RSGB Group and 
the Mid-Ulster RSGB Group in conjunction with the Irish 
Radio T ransmitters' Society. 

Minutes of Committees 
The Council accepted as reports the minutes of the 

following Committees: GPO Liaison and TVI (16.2.66), 
Mobile (23.2.66), Education (26.2.66), V.H.F. (28.2.66), 
V.H.F. Contests (2.3.66), ad hoc Headquarters (14.3.66) and 
Mobile (I 5.3.66). 

• • • 
Tire meeti11g e11ded at 8.18 p.111. 

Tower View 
An excellent view of the roof of RSGB Headquarters with 

its, now unused, aerial masts (shades of GBJ RS circa 1948) 
can be obtained from the observation platforms of the newly­
opened Post Office Tower. The roof and upper part of New 
Ruskin House can be located between the green dome of t he 
library of the British Museum and the figure atop St. 
George's, Bloomsbury, the church immediately in front of 
Headquarters. 
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Book Reviews 

THE RADIO AMATEURS' HANDBOOK (43rd Edition, 
1966). By the HQ Staff of the ARRL. 648 pages, 
profusely illustrated. Price42s. or 50s. (Buckram bound), 
post paid, from RSGB Publications, Dept. B, 28 Little 
Russell Street, London, WCI. 

The new Handbook has many changes in the constructional 
designs but, naturally enough, only minor expansions and 
adjustments in the theoretical treatment. 

There is a new four-transistor regenerative receiver covering 
the amateur bands from 3·5 Mc/s to 50 Mc/s, with two 
wavetraps to reduce interference from nearby broadcast 
stations. The Junior " Miser's Dream " five-valve receiver 
incorporates a Q multiplier and uses an i.f. of 3300 kc/s ; it is 
designed for code and single s.ideband reception, has no 
envelope detector, but has a two-crystal filter. 

Those who suffer greatly from Loran will be interested in 
a two-valve silencer for use ahead of any fixed-tune i.f. 
amplifier, and-on the radio frequency side- a short section 
on transistor output circuits replaces the treatment of muiti­
band tank c ircuits. The novice oscillator-transmitter has 
gone, and a much superior four-band 50 watt c.o.-p.a., with 
good screening, takes its place. There is a new 200 watt 
general purpose amplifier which can be used as a class ABI 
linear amplifier for s.s.b., a class C amplifier for c.w., and a 
screen-modulated amplifier for a.m. 

The single sideband, h.f. crystal filter exciter has been 
replaced by a new mechanical filter sideband exciter, generat­
ing a signal at 455 kc/s, and the need in this form for double 
conversion to avoid higher frequency image s ignals should 
not be considered a disadvantage. The output is 40 watts 
p.e.p. l.s.b. on 3·5 and 7 Mc/s with u.s.b. on 14 and 21 Mc/s 
and an ouiput of 20 watts p.e.p. on 2 1 Mc/s. Manual or 
vox operation is provided, with anti-vox control, and a 7360 
beam-deflection balanced modulator is used. 

A useful addition to the section on transmission lines is a 
business-I i.ke wide-range coupler for balanced open-wire lines, 
which has a built-in Monimatch. The v.h.f. side shows a new 
strip-line converter for 432 Mc/s: the strip lines are used for 
superior selectivity in r.f. mixer, and local oscilla tor stages, 
and it is claimed that the converter can be duplicated easily 
without requiring elaborate test equipment. Most v.h.f. and 
u.h.f. operators, one imagines, should be attracted by an 
interesting •• noise blanker" for use against ignition noise 
and other pulse types: it is a two-valve amplifier with a band­
width of .I ·5 Mc/s, and clipping diodes, to be used between a 
crystal-controlled converter and the main receiver. Its 
performance capabilities are highly praised, and it should be 
a boon to many sufferers. 

Another new design which is noteworthy is an a.m./c.w. 
crystal controlled exciter for 144 Mc/s, with an r.f. output 
of about 2 watts for local QSOs, or to drive a linear p.a. 
Other designs include kW amplifiers for 50 and 144 Mc/s. 
There arc some additional tips on linear v.h.f. amplifiers, and 
a new pulsed two-tone oscillator with which to measure what 
virtue a linear p.a. possesses. The tests which should be made 
un a sideband p.a. or transmitter can be made with an 
oscilloscope and this oscillator. rt is completely self­
contained, uses transistors, and is small enough to be housed 
in a 5 in. x 6 in. x 9 in. box. It would seem desirable tha t 
the degree of suppression of sideband and carrier. and the 
goodness of amplifier linearity should be checked ai the 
transmitting end as the gear is so simple, comparatively 
inexpensive, and a good design is available. Single sideband 
is a rather sophisticated system. and it should have proper 
test equipment. 

There are many other changes and improvements to the 
Handbook, and the reviewer is anxious not to give the 
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impression that the constructional s ide is all-important: this 
is not so, for this side can mean very little to the reader who 
neglects the theoretical basis of the design and operation. 
This is given In fu ll measure and in the well-known and 
valued Handbook style. It is, literally, a wonderful book. 

T.P.A. 

SHOP Al'ID SHACK SHORTCUTS. Compiled by D. L. 
Stoner, W6TNS. Published by Cowan Publishing 
Corp. 224 pages, 6 in. x 9 in. Available from RSGB 
Publications. Price 29s. post paid. 

The material in this volume is presented in the fonn of 
short articles, mostly varying in length between a quarter 
page and two pages, taken from the pages of CQ Magazine 
since 1947, and now grouped together under convenient 
headings. The thirteen chapters deal with hints, k inks and 
shortcuts applying to home-built, commercial and surplus 
equipment. Some idea of the balance of the text may be 
gained from the fact that the three chapters devoted to 
receiver, transmitter and aerial improvements occupy some 
90 pages. A surprising omission is that of an index, but the 
general presentation of the text and diagrams is good and 
the binding will stand workbench usage. R . F. S. 

CQ ANTHOLOGY 1952-1959. Edited by Art Seidman, 
K2BUS. Published by Cowan Publishing Corp. 256 
pages, 6 in. x 9 in. Available from RSGB Publicat ioos. 
Price 23s. post paid. 

This second volume of reprints from CQ Magazine 
covering the years between 1952 and 1959 is half as big again 
as the volume covering the earlier years, and contains some 
70 articles. An indication of the scope of the contents can 
be obtained by a glance at the chapter headings: Improving 
Equipment; V.H.F.; S.S.B.; Surplus; Mobile; Transmitters 
and Receivers; Theory; Operating; Test Equipment; RTTY 
and History. The text deals with current amateur equipment, 
i.e., the DX100 and NC300, and with surplus items such as 
BC348, BC603 and A RC-5. There is a good assortment 
of different types of articles, slanted at both the technical 
and the practical approach, and the text and diagrams are 
clear and easy to read. R . F. S. 

ELECTRICAL HOBBIES . . By F. G. Rayer. Published by 
Collins at 5s. 160 pages. 

Mr Rayer has written a number of articles in radio journals, 
and this small book is a summary of the author's coverage 
for beginners in the field of electrical pastimes. The range of 
work attempted is so very large that the book can only 
scratch the surface of many topics. Although very extensive 
in coverage, with model railways, photographic equipment, 
bicycle and moped lighting, electric clocks, a .f. amplifiers, 
radio control equipment, etc., all touched upon, very little 
is mentioned concerning Amateur Radio. This is perhaps a 
little disappointing from our point of view, bearing in mind 
Mr Rayer holds the call-sign G30GR. 

The section on radio control is fairly detailed, and should 
prove useful to modellers. 

Mr Rayer suggests that the book might be suitable for the 
·· young family member." l t is felt, however, that the lan­
guage is probably a little higher than the average 14-year­
old's vocabulary, although it should be all right for intelli­
gent boys and adult beginners. There are a few vague 
patches, for instance, the " output from a Morse oscillator 
is taken through a capacitor to the amplifier input." True, 
but the earth return is just as important. A diagram would 
be helpful for this kind of thing. 

On the whole, Electrical Hobbies is to be recommended­
one very favourable point is the low price, just 5s., which 
means it should find a place on most bookshelves. 

K.L.S. 
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Low Powe r Contest 1966 
The 1966 Low Power Contest was held on 3 April and pro­

duced 20 entries, which is an increase of five over 1965. The 
result was just about as close as it could be, with only two poi ms 
separating first and second positions. . • 

The winner I'. J . Ball, G3HQT, of Surrey achieved a score ol 
1582 and tum'ed in a fault-free log. He used a home brew 1rans­
mi1ter running 0·5 watts, except for two contacts where he used 
5 watts to work a PA and a DJ. T hese two QSOs earned him the 
two points lead over the runner-up, P. H. McPherson, G31:EL, 
of Berkshire, who also put in a faultless log to score 1580 points. 
H is transmitter was transistorized and ran with an input of 0·95 
watts. In third place is Brian Keyte, G3SIA, of Warwickshire, 
with a score of 1510 points. 

The standard of operating was very good indeed and all the 
competitors seemed to have enjoyed the friendly nature of the 
eon test. 

Conditions were quite good until late aflernoon when the 
European signals began to cause heavy QRM. 
Position Call-sign Power 

I G3HQT 1582 0·5-5 
2 G3TEL 1580 0·95 
3 G3SLA 1510 0·5 
4 GJIGU 1490 O·S 
5 G3JVJ 1385 0·4-2 
6 G3SWA 880 0·2~·3 
7 GW30A Y 860 0·49 
8 G3BlK 850 0·9 
9 G3DOP 840 0·35 

tO G31AR 735 2·0 
11 G3TXZ 730 I •0 
12 G3CWL 620 0·45 
13 G2BHN 600 0·45 
14 GM3PFQ 580 0·5 
15 G3JKY/P 570 0·9 
16 G3NEO 545 O·S-5 
17 G4A.L 515 0·95 
18 G30RU 489 0·5-5 
t9 G3UJG 305 3 
20 G3BY 225 2·4 

132 n. end-fed 
300 fl. end-fed 
140 ft. inverted v, 68 n. hi>!h 
135 n. 35ft. hii;J1 
133 n. inverted v. 35 n. high 
134 fl, end-fed 25 fl, high 
132 n. invcncd v. 50 ft. high 
132 ti. end-fed 
132 ft. 
135 n. end-fed 
123 end-fed 45 fl . hii;h 
132ft. t5ft. high 
132 f1. ccn1rc-fcd 40 n. hish 
13on. 
132 n. cen1rc-fcd 
ZLSpedal 
140 n. cod-fod 
Trap Dipole 
132 n. inverted v 
t 20 fl. cod-fed 28 ft. hish 

Comments from Competitors 
Most entrants comment on the large number of European 

stations on during the late srngcs of the contest. G3JVJ would 
like to see more GW and GM slatiolls taking part. G3SWA 
found CQ of little use and had to chase stations, but enjoyed the 
relaxed atmosphere of ll1is contest. G3TXZ suggests that there 
be a bonus for countries as well as counties worked, which would 
encou.rage working the continental stations. The only / P entry 
(G3JKY) operated in the op~~ with the gear carried on a b!cyclc. 

There was very httle cn11c1sm, most operators appeanng to 
thoroughly enjoy the contest. 

Transmitters used were mainly equipped with vulvc p.a. 
stages; only five s tations used transistors. Of those using valves 
the types ranged from small battery valves to a 6V6. 807 and 
T T21. Seven stations used home made receivers. 

V.H.F. Listeners' Championship 
T he following is a report on the first three months. 

144 Meis 70 Mc/s 144 l\'[c}s Toto I 
(I) ( I ) (2) 

I R. A. Ham• BRS t 5744 I 180 2450 3630 
2 D. A. R. Poulter• A4048 1055 19 15 2970 
3 R. W. F. Thomas BRSl5822 1600 1600 
4 G. Swun• A3696 1535 1535 
5 A.G. Baker A4248 1530 1530 
6 E. J. Hnrland A4388 1485 1485 
7 A. A. Goachcr" A3Q42 700 680 1380 
8 D. J. Butler• A4242 560 645 120~ 
9 s. William$On A4743 220 54-0 760 

10 D. J. Barlow• A3768 730 730 
11 S. L. Berry BRS27482 530 530 
12 R. Ev<> A4751 360 360 

• Eotranu in 1965 
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D/ F Qualifying Events 
Details of the Oxford D/F Qualirying Event are ;is follow' : 

Sw1day, 19 June, 1966. 
Organizers: E. L. Mollan and M. P. Hawkins. 
Frec1uencies and Call-signs: To be announced al the stan . 
Map: Ordnance Survey, I in. to I mile, Sheet 145. 
Assembly Point: NGR 468185, on 84027, 200 yards cast l)f 

junction with A423. 
Assembly T ime: J3.00 BST for 13.20 BST start. 
Entries and Tea : Intending competitors should notil'y the 

organizers as soon as possible, al 17 Spinlicld Mount, Marlow. 
Bucks., stating the number in the party who will require tc<1. 

Details of ihc Derby Qualifying En~nt arc as follows: 
Sunday, 17 July, J966. 
O rganizers: A. Hitchcock and F. Allsopp, Cedar Lodge, North-

lield, Kilburn, Derby. 
Frequencies llnd Call·-signs : To be announced at the start. 
Map: Ordnam:e Survey, New Popular Edition, Sheet 121. 
Assembly Point: NG R 509148, Beacon Hill entrance, from 8591. 
Assembly time: 13.00 for 13.20 start. 
Entries and Tea: Tea, price 6s. 6d. per head, will be taken at 

Blakcshay Fann, NG R 513118. Intending competitors should 
notify the organizers at least a week in advance stating the 
number of people in their party who will require tea. 

Details of the High Wycombe Q ualifying £\·cnt are as follows: 
Sunday, 31 July, '1966. 
Organizer: W. J. North, GJTRY, 3 High Street. Lane End, 

High Wycombe. 
l' rcqucncics and Cnll·signs: To be annoum:ed at the start. 
M ap: Ordnance Survey, New Popular Edition, Sheet 159. 

Clliltcras. 
Assembly: 13.00 BST for 13.20 BST start. 
Location: NGR 803931, Wheeler End Common. 
Entries and Tea: Intending competitors should notify the 

organizer as soon as possible, s tating the number of people 
in t.hcir party who will require tea. 

BARTG Spring RTTY Contest 1966 
The 1966 Spring BARTG R1TY Contest on 12-14 March 

was even more suCCC$Sful than the first event last year. Activity 
on all bands was tremendous and the QRM, particularly on 20m. 
was really amazing. The c. w. operators kept well out of the way! 
A particularly pleasing featu.re was the appearance of rare RITY 
countries, which enabled contestants to increase their country 
multipliers. 

W2RU1, with the fantastic score of 90, 720 points. is the 
undisputed leader, but credit is due to all concerned for their 
hard work. There is no doubt that to keep in the top ten requires 
perseverance. sanity, and the ability to go wi thout sleep for long 
periods. One other opcrntor who deserves special comment i~ 
VE3A YL, Gw.:n, who appeared in the contest for the first time 
and scored a historic place in the top ten. 

All continents were represented in tl1c contest instead of 
Asia being absent as last year. Thanks arc due to HL9KF for 
giving some people that extra contincmal multiplier that was 
very badly needed. KW6DS also showed up for the contest and 
submiued a very creditable first time score. In Europe, OKI KUL 
moved up into 14th place in the very first contest in which he 
has ranicipatcd. 

More countries were on 1bc air than submitted logs. as is 
evident from the check of scores 1ba1 was carried out. It 1s 
obvious that the list could have been much longer. Lt would be 
remiss of us not to comment on some oft be outstanding presenta­
tions. Don, K8MYF, sent along his usual immaculate log and 
KSOLU was also dcscn·ing of special mention; contribution 
such as these make the task of checking all that much easier. 

The BARTG Committee is particularly pleased that the 
system of scoring has once again shown that equal weight 
can be given to stations in different eootincnts. 1t must be ad­
mitted. however, 1hat.the Asian and Australasiati stations do suffer 
from a lack of" available ,. operating time, no doubt due to the 
relative lack of activity in that part of the world. However, it is 
certain that all who entered enjoyed the contest, and congratula­
tions go to the leaders. 

The secretary of BARTG, G2H f0; wishes to place on record 



special thanks to bis wife, G6CW and 0 3MP for their help 
in checking tho final figures. 

Comments Received 
" Five new countries-wish the contest announcement! could 

precede the rat race by at lea.st a month" (W2RUI). "Thanks 
again for a good contest" (WB6RXM). " t e_njoyed the contest 
this year even more than last year " (K8JTI). " It was an 
excellent contest with plentr of activity, ~ood conditions and 
plenty of DX " (K3GIF}. • Very fine busmess indeed, waiting 
for the next" (lJROL}. "Suggest that extr_11_points be awarded 
for narrow shift. Contest very enjoyable" (WlOUG). "Had a 
lot of fun in the contest'' (WOHAH). ··P.A. transformer went 
up in smoke!" (G3LDO. "Civilized hours complete with 
NAAFI breaks were worked " (GJEJF). " Sure enjoyed the 
first contest on RTIY, only wish that I had built up a better TV 
in timc-Hi-(VP9BY). "Very FB Contcst-QSO'd Hl8RR for 
a first, he was so excited I couldn't begin to explain the rules " 
(W3KDF). "Thanks for a nice contest, it is a very enjoyable 
and wonderful event " (K8MYF). " Copied many Europeans, 
HASKBB, S9 on 20m. EL2F also 20 over nine, but a pile up " 
(W6AEE}. " I will now start clearing paper out the shack ·· 
(PAOFB). " Thanks for my first RTIY Contest. I promise to 
take part in the future" (0KlKUL). "See you next time " 
(G3MWI). " Conditions on all bands generally poor--<:on­
sisteotly strong stations, OKIKUL and HASKBB" (VK3KF). 
"I am looking forward with great anticipation to next year's 
contest" (KSOLU). "Very fine contest; had a ball of a time 
doing more listening than anything else I •· (K2YEQ). "This 

Puso Station 

I W2RUl 
2 DJ6ZBA 
3 llORS 
4 K8MVF 
S WIGKJ 
6 GJMWI 
7 K SOLU 
8 WJKDF 
9 VE3AYL 

10 llKG 
11 K 3GIF 
12 WA6WGL 
13 DLIVR 
14 OKIKUL 
I S VE2HL 
16 LA6J 
17 W4CQI 
18 W6LOF 
19 XEIYJ 
20 PY2CQ 
2 1 KSYJQ 
22 KW60 S 
23 W8GPB 
24 VEJIR 
25 K.H6EM 
26 K2YEQ 
27 WIOUG 
28 WOH AH 
29 GJCIO 
30 SM5KV 
3 1 W8CAT 
32 VK3KF 
33 W6A£E 
34 HL9KF 
3S G6CW 
36 WB2GPP 
37 llORL 
38 WB6RXM 
39 G5ZT 
40 FJPI 
4 1 F2LV 
42 PAOFB 
43 VK2EG 
44 WtACW 
4S W2FAN 
46 G3LDI 
47 WIWL 
48 FSKL 
49 G2HIO 
50 VOIBL 
51 LA60t 
52 K4AWQ 
53 W7QCN/0 
54 G6Jt-
5S VP9BY 

K8J'JT 
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Countries Total 
!Om l5m20m40m80m 

12 28 s 3 
6 20 S 11 
s 22 4 7 

13 24 5 2 
11 23 S S 
2 20 -I 7 

10 19 4 4 
11 24 S 2 
8 19 J 3 
4 26 
1 22 8 
9 16 s l 

6 
2 to 
l 4 
2 4 
3 3 
t 

7 t8 

48 
42 
39 
45 
44 
JJ 
37 
42 
33 
30 
37 
31 
31 
27 
32 
26 
27 
24 

IS 
8 19 
I 19 

21 
7 IS 
7 7 

21 
3 3 20 

3 18 2 2 
4 IS 

2! 
25 
19 

17 
9 IO 
4 9 

19 
7 12 
4 14 

10 
16 

8 8 
14 

6 s 
14 

3 S I 
3 14 2 

13 
s 6 
2 9 

10 
2 9 
3 3 

9 

4 21 
I 20 
2 ts 

19 
19 

2 20 
S IS 

t6 
2 !8 

14 
4 19 

14 
12 
19 
IJ 
13 
12 
!O 
12 

7 13 

9 I 
9 

10 
13 
9 

6 3 I 2 
7 2 

10 
8 
7 
I) 
9 
6 

2 3 
8 
4 

Multiple 
4 14 2 

l2 
9 
8 
9 
9 
6 
6 
8 
4 

Operotor 
4 24 

Conti­
nents 

WAC 6 
WAC 6 

s 
s 
s 

WAC6 
WAC 6 

s 
s 

WAC 6 
s 

WAC 6 
4 
s 
3 

WAC 6 
s 

WAC 6 
4 
s 
s 
s 
4 
s 
s 
s 
5 
4 
5 
4 
4 
s 
J 
4 
4 
2 
J 
3 
3 
4 
3 
2 
4 
3 
2 
3 
2 
3 
3 
2 
2 
J 
2 
I 
2 

s 

Coo· 
tacts 

97 
73 

120 
130 
103 
93 

!25 
80 
78 
72 
so 
99 
73 
72 
77 
46 
64 
61 
93 
57 
46 
62 
90 
31 
70 
40 
27 
41 
35 
38 
28 
19 
56 
31 
24 
25 
30 
33 
24 
13 
16 
24 
I S 
23 
28 
13 
16 
16 
J8 
!9 
IS 
10 
18 
12 
18 

64 

Points 

90,720 
81,060 
78,702 
78,660 
71,368 
69,498 
69,190 
68,S44 
57,176 
56,160 
S4,3!6 
S l,956 
46,682 
46,440 
42.996 
42,952 
38,016 
37,104 
34,440 
32,802 
32,700 
30,780 
25.788 
25,724 
25,SOO 
24.776 
22,762 
20,360 
20,130 
18,880 
17,784 
16,660 
16,264 
IS,400 
!4,972 
12,046 
11,388 
10,218 
9.984 
9.060 
8.730 
8,320 
8,SSO 
7,1 80 
6.760 
6,570 
6,336 
6,624 
6,076 
S,310 
4,878 
3,960 
2,760 
2,432 
2,320 

31,728 

was one of the best Contests it's been my pleasure to operate-­
• Murphy's Law . left me 11lonc .. (WA6WGL) ... 11 y avnit 
beaucoup des stations et beaucoup de DX sur I' air" (F2L \I). 
"Thanks for the fun-worked seven new countries" (WlG~J). 
" It was a great pleasure for me to join your contest, hope this 
will no t be the last " (DJ6ZBA). "I was very proud to work 
Europe on 80, even though the contacts counted the same as the 
ones 200 miles away with the USA" (VE2HL). "This was one 
occasion where 'ladies don't come first,' but it was my first 
RTTY Contest and had a lot of fun" (Gwen Burnett, VE3AYL). 
.. Just want to give a point to my friends " (W2WL). "My 
first RTTY Contest and while I didn't do so well, certainly 
enjoyed it" (K4A WQ~. "This was my first RTIY Contest 
and I sure enjoyed it ' (W7QCN/0). " Hope to hear more of 
the G boys on RTIY, tell them to swing their beams my way I " 
(VK2EG). " Best results ever had in any RTIY Contest, got 
WAC during lhe contest " (LA6J). " The test was grand and 
certainly enjoyable " (W A6LDF). " Had a wonderful tiu.e and 
am looking forward to next year, if I am still on WaJce Island " 
(K W6DS). " Time as usual was divided between contest and 
OSCAR" (ZLlWB). 

Check logs rectil'ed/rom: PY2SO, SM.2CQC, ZLIWB, UQ2· 
22317/UD6. 

The log from Alex. E. Wilks in Azerbaijan, USSR, listed 49 
contacts of 29 stations in 14 countries. This was the lint list from 
USSR SWL for an RTfY Contest. 

It seems that we will now have to organize a separate listeners' 
contest for the same period I 

Grafton Top Band Contest 
There was a high level of activity during the Grafton Radio 

Society's Annual Top Band Contest held on 26 March and 2 
April , and although it was generally a very successful event, a 
rather disappointing number of entries was received. Tbe leading 
entrants arc placed as follows: 

Ope.a Section 
I GJIGW 144 pts. (C.W. Winner) 
2 GJLYW 140 points. (Phone 

Mcm~rs' Section 

winner) 
3 G3RRJ 127 points. 
4 GJSZF 86 points. 
S G3LIV SS points. 

I G3SfL 93 points. (Phone and 
C. W. winner) 

2 G 3RX 63 points. 
3 G3THQ S2 points. 

Second 144 Mc/s Contest 1966 
The results of the Second 144 M ets Contest published on page 

335 of the May issue of the RSG B BULLETIN described a 445 km 
contact between GW3RUF/ P and F9NJ as the best achievement. 
The credit for the longest distance contact should, however, have 
gone to G3H RH who worked F9LE over a 478 km path. 

--CONTESTS DIAR~--
4-5 June 
4-5 June 

19 June 

3 July 

9-10 July 

17 July 
HJuly 
31 July 

-CHC/f'HC/HTH QSO Party 
-National Field Day (For rules, see 
page 51, January 1966) 

-Oxford D/F Qualifying Event (see 
page 411) 

-Fourth 44 Mc/s (Portable) Contest• 
(see page 338 May 1966) 

-1.8 Mc/• Summer Contest (see pago 338, May 
1966) 

-Der~ D/F Qualifying Evon< (sec page '411) 
-Th Ir 70 Mc/s (Poruble) Contest• 
-Hi&h Wycombe D/F Qualifying Event 

(See P•c• 411) 
13-14 Ausust -WAE Contest (C.W.) 
3·'4 September -V.H.F. NFD • 
10-l I September -WAE Contest (Phon•) 
11 September -80 Mecra Field Day 
l 8 September -D/F National Final 
16 October - Second 1296 Mt1 Conces< • 
IS·l6 Occober -RSGB 11/28 Mc s Telephony Concest 
15-16 Occober - Second 432 Mc s Contest• 
29·30 October -RSGB 7 Mc/s DX 1Phone) Contest 
19-30 Occober -RSGB 7 Mc/s DX Phone) Contes< 
12· I 3 November -RSGB 7 Mc/s DX C. W.) Conces< 
19-20 November -Second Top B•nd Contest 
4 December -Fourth 70 Mc/s (C. W.) Contest • 
• Qualilylns contests for V.H.f./U.H.F. Listeners' Ch•mpionship 
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Rules for the RSGB 7 Mc/s DX Contest 1966 
Radio A.nlllt<>urs tbrou11hout the world arc invited to take part in the 

liflh RSGB 7 Mc/s DX Contest 10 be held on 29-30 October nnd 12- 13 
November, 1966. 

Auencion is drawn to rhc rule pcnniuing multl·opcrntor ent ries. lf 
there i.s. no t a considerable increas e fo support fo r the multi~opcrntor 
section the Committee will bo obliged to omit it in fu ture. 
Rules 

I. Durntion: Each section of tho contest will mke place betwe~n 18.00 
G MT on thu Saturday and 18.00 GMT on the Sunday as follows: 

Phone: 29-30 October, 1966. C.W.: 12-13 November, J966. 
2. Eligihla Entrants: The C<>ntest is open to licenS<.:d amatoun in all parts 

of 1he world who must opera1c in aceordunce with tho terms of their 
licences. · 

3. Contact.: Contacls must be mndc in that portion of1hc 7 Mc/s baud 
for which the entrant is licensed. Contacts with unlicensed stations will 
not count for points. Proof of contact may be required. Only one contact 
may be made with n specific s tation, whether fixed, portable, mobile or 
a lternative address in each section. Duplicate contacts must be logged and 
clearly marked as dupJicutc without c laim for poinu. 

4. Contest E:1<changes: An oxcbange ofRST (or RS) reports followed by n 
three figure serial number starring with 001 for tho firs t contact and increu­
ing by ono for each successive c-0ntact 11nd for each S'Cparatc section (for 
example, 58002, etc.) mus• be made before points cun be claimed. 

S. Entries may be made as (i) Single Operator, (jj) Mult iple Operator. 
Logs must clearly state whether (i) or (ii). 

6. Entries: Entries (a) should be c learly typed or written on ono &idc only 
or foolscap o r ln1cmntional A4 size paper; (b) must be ruled in columns 
headed (in this order~: (i) Dato/Time (GMT): (Ii) Call-sign of station 
worked; (iii) l soot hun; (iv) .He sent mo; (v) Bonus paints; (vi) Total 
Jloin1s claimed ; (c) must be addressed 10 the Contests Commitlec, Radio 
Society of Great Britain, 28 Little Russell Street, London, WCl, EoJlland, 
the name of the contest bein11 clearly shown on the top left band corner of 
the envelope whlch tnllSI be postmarked not late r than 28 November, 
1966. Log sheets are avaUablo from RSGB Headquarte rs. 

S AMPLE COVER Slill.I 

flSGB 7 Mc/s DX Contott 1!166 Claimed Score 

Su.ction . . ..... ....• •......• Call-sign ... . .... ...... . . ... . ... . 

Nanio ...• .. , ...... . ... . • .. .. .. • . .. .... . .. , •.•. • .•.. . .. .. . . . .. . , 

Addrcu . . . ... . • . •. .. . . ............ . . .. .. .... • .•.• •. • . ..... .. . .. 

Transmitter .......• •.••. , , • Aerial(s) . . • ...• . •.. . .•. . ... . .... 

Receiver . . • . ..... . •..... .... Call-sians of operutors .. .. •••• .. .. 

OE CLARA TION: I dechue that this 1ta1ion ,.., operated 1trictly in 
accordance with the rules aod spirit of the contest and l ni;rce that tho 
decition of the Council of the R SGB shall be final in all case• of dispute. 
I c~rtify that t.hc maximum input lo tho final 1taee of the 1ran1milter was 
... . ...... ... . .... watt.. 

Data . . . . . . .. . . . . . . . . . . . . . . Si1111ed .... ..... .......... ...... . 
Failure to provide and 111111 the dedanotioo ma1 inroh• di1quali6.,,.tioo of 
tho eoay. 

7. Scoring: British Isles stations may not work each other for points. 
Overseas stations may only claim points for contncu with British lslcs 
stations (G, GB, GC, GD. GI, GM and OW). 

Each completed con1act between a British Isles 1tatioo and a Sl3tion in 
nnY ono of the six Continental areas will score :ui follows: 

Con1acu between British hies and Continenl of Europe S points 
Contacts between Brit.isb hies and Continent ofNorUi America IS points 
C-Onu.cts betwcoo British I1lcs and Continents of South America. 

Africa nod Asia • . • . • • • • . • • . 2s points 
Contacts between British Isles Md C-Ontincnl of Oceania . . SO poinis 

Bonus Points: 
British Isles Stations: A bonus of 20 points may be claimed for tho 6rst 

contact with each now country. For the purposes of scoring, the RSGB 
Countriu Ldt will apply with the exception that VE, VK, W/K , Z L and ZS 
call areas wUJ each count as separate countriC$. 

Ovenea1 Stations: A bonus of SO points may be claimed for the first 
contact with each Britl.!h Isles country-numeral prefix. i.e .. 02, G3, G4, 
GS, 06, GS, GB, GC2, GC3, GC4, GCS, GC6, GC8, GD2, GD3. GD4, 
ODS, GD6, GDS, 012, Gil, GI4, GIS, 0 16, 0 18, GM2, G M3, G M4, 
OMS, GMo, GMS, GW2, GWJ, GW4, GWS, GW6, GWS. 

8. Awardt: Provided that the adjudica ted score is 600 or more points 
certificates of merit will be awarded to the overall leaders and runnc~·up 
in each section and to tho leading 1tntion in each of the o ther five British 
Isles countries. Certlficalcs will alto be awarded to the leading station in 
ucb overseas country. VE, VK, W/K , ZL and ZS call ar""3 counlins 
oepa.ratcly as in Rule 7. Awards will only be made if there arc 10 or more 
entries in any section. 
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Lilltenerw' Sec1ioo 
I. Duration: Ench section of the contest will take place bc1wccn I ~.00 

GMT on the Snlurday and 18.00 GMT on the Sunday as follows: 
Phone: 29-30 October. 1966. C.W.: 12-13 No••embcr, 1966. 
2. Eligible Entrants: The contest is open 10 short-wnve listeners 

tbrouahout the world. All entrants allfee to be bowid by these rules. Only 
1bo ootrant may operale his receiving station for the duration of tho event. 
HoldlOl'I of amateur transmilting t;cences a re nol eligible to take part. 

3. Entries: Entries (a) should be clearly typed or wrincn on one side only 
of foolscap or lnternationol A4 size paper; (d) must be ruled in columns 
bended (in this order) (I) Date/Time GMT; (ii) Cnll-sign of s tation heard: 
(iii) Report and serial number sent by station heard; (iv) Call-sign of 
station being worked: (v) Bonus poinu; (vi) Total points cloimed.J (c) 
must bo addressed to the ContestJ Committee, Radio Society of 1.>rca1 
Britain, 28 Little Russell Street, London, WCI, England. The name of tile 
Contes! mllSt be clearly shown on the top lef1 band corner of the envelope, 
which mllSt be postmarked not later than 28 November. 1966. Los sbec~ 
aro available from RSG.B Headquarters. All entries must contain the 
followi08 declaration: 

I declare thot this recelvl11g station was operal•d strictly i11 accordruic.• 
with th• rul•s and splr/r of the co111tsr and I agree that the dec1J1011 of the 
RSGB shall b• final I~ all ca.res of dispute. I do 1101 hold 011 ama11ur lfam­
mlttlng lie.nu. 

DatG • . ••. •• . • , . • . • . . . . • • . . Sig11ature . ... . ... . ... .... . . . . ...• 
4. Scoring: British Isles enmmis may only log orers~a• slutions workini: 

UK stations in the contest . Overseas entrants may only log British Isles 
1tatio11S io conlact with o•eneat 1ta1.iom in th~ contest. A station whether 
filled, ponable, mobile o r alternative address may be lo1111ed once only fo r 
the purpose of scoring. C (} or ttst calls wll/ 11ot count for polnu. 

For British bles entraolS, each completed log entry of n contact hetwocn 
a British lslca llation and a 11ation in lho followina continents will score 
as indicated: 

Continent of Europe . . . . S points 
Continont of North Amcric~1 , , • . , , l S Points 
C-On1inenu of South America, Africa and Asia 2S points 
C-Ontinent of Oceania . . . • . . . . . • . . SO points 
For overseas cntranu, each completed log entry of 11 contuct between n 

British Isles station and any o ther s totion in tho contest will score ns 
indicated: 

Where tho listener is in continent of Europe S points 
Continent o f North America . . . . . . IS poinlS 
Con1inenu of South America, Africa and A.sin 2S points 
Continent of Oceani~ . . • . . • . . • . . . SO points 
S. The Commiltcc rcscrves the r ight to disquulify any entrant whose log 

is consistently inaccurate. 
Bonus Points: 

Briti1h lsles EntranlS: A bonus of 20 points may be claimed for the first 
suuion logged in each new country. Fo r the purpose o r sco ring the RSGB 
Countries List will apply, with the exception lhat VE. VK, W [ K, ZL nnd 
ZS call :oreas will c:tch count as separate countries. 

Ovcrsc:>• Entrants: A bonus of 50 poinlS may be claimed for the first 
station logged in each British Isles counuy- numeml prefix, i.e. G2, G 3, 
G M4. ere .. ns lis ted in Ruic 7 for the T ronsmining Co ntest. 

6. Awards : At the discretion of the Council, certificates will be awarded 
to the Brit ish Isles leading entrant and runner-Ur> :ind 10 the leading 
entrant in each ovcrscus country . 

Don Adaway, GMlUBK, operatin1 GM3GUJ during the c.w. section 
of the 7 Mc/1 DX Contest held last November. The station came 

1econd in the Multi-operator Section with 1243 points. 
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CLUBROOM A Monthly Survey of Club and Group Activities 

For further information on membership or the activities of a particular club, application should be made to the person whose call-sign 
is indicated at the end of the item. Full addre.sses may be obtained from the RSGB Amateur Call Book. 

AERE (Harwell) ARC is giving consideration to launching 
aa organized constructional project with the first item 
possibly being a v.h.f. converter. lt is hoped, that, as far as 
possible, whichever unit is finally decided upon, it will be 
knitted together from junk box stocks. G2HIF. 

Ashton and District ARG has set the group up on a club 
basis, aad now meets alternate Fridays at the Ashton College. 
A club station is Lo be established as soon as possible. 
Prospective members are assured of a cordial welcome. 
GJVDS. 

Baden-Powell House Scout ARG now has its club station 
fully operational. Power has recently been boosted by a 
KW600 linear. Two exhibition stations are to be provided at 
Gilwell Park on the 11-12 and 25-26 June. GJTGS. 

Basildon and District ARS is all set for NFD from a site on 
the Laindoa Hills. Visitors to the site will be welcome. 
GBAAO. 

Bedford ARC recently held its first social evening which 
was greatly enjoyed by those who a ttended, but which did 
not receive the support it deserved. Meetings in June will be 
on the 14th when there will be an inquest on NFD, and on 
the 23rd when further attention is to be given Lo the club 
transmitter project. G3 VBA. 

Bristol RSGB Group. Final preparations are well in hand 
for the group's mobile rally at Longleat to be held on 
26 June. Talk-in stations will be operational on 1 ·8 Mc/s, 
70 Mc/s and 144 Mc/s from 10.00 onwards. No mobileer 
within range should miss this one. GSUH. 

Cambridge and District bad a very interesting talk: by 
G5AAE/K9ALP who described the activities of the North 
Wisconsin Club. In June the /T aspirants will be able to get 
some real gen from G6BBY/T and G6PGF/T when they 
describe the ins and outs of constructing a TV camera. 
G5BQ. 

Chippenham and District ARC has plans in hand for the 
construction of an a.m./c.w. transmitter for 160/80 to be 
followed, it is hoped, by some s.s.b. gear for. the h.r. bands. 
For those who feel that they have two left feet , or that mas-

The Baden Powell House Scout Amateur Radio Society was 
recently prru;ented with a KW 600 linear amplifier. and this was 
air-tested at GJTGS by GJSEM who contacted scouts in Chicaeo 
and New Brunswick, K9MDM/ P and KlBFW. The Chief Scout, 
Sir" Charles Maclean, is seen with some or the group members 

listening to the American scouts. 
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tering Samuel Morse's invention unaided is fai· from a piece 
of cake, are reminded that Morse classes are held on Tuesday 
evenings. G6NV. 

Comish ARC. "Listeoing around 80m recently, l have 
been amazed at the behaviour of some s.s.b. nets. To argue 
about technical points is fair enough, but to argue on such 
rnallers when it is obvious Uiat nothing is known about the 
subject seems to be more than a Lillie off-beat. What 
appalled me was the deliberate rudeness to stations breaking 
in. Surely it is bener Ham Spirit to spend a couple of 
minutes to give the chap a report." Your conductor makes 
no comment to these watered down observations, except to 
observe that the Ham Spirit is sometimes given a downright 
beating by the empty kettles. G30CB. 

Crawley ARC has been busy with plans for NFD. Three 
new call-signs in the G 3Y series have been issued to members 
in the last few weeks. A new venture is the setting-up of a 
net on 70·155 Meis and 011 which five stations are active. 
GJFRV. 

Cray Valley RS seemed to have more than its fair share of 
bad luck in the second 70 Mc/s contest. Aside from the 
question of the weather which seemed bent on putting paid to 
operations before they even started, it was found that a 
transistorized receiver and a valve converter just couldn't get 
along with each other. Jn the end t11e club was represented 
by G 3A WD and G30CC operating from their respective 
QTH's. GJDNC. 

Crystal Palace and District RC reports that the new 
comrnittee has arranged a tentative programme and, as was 
requested at the AGM, the accent is more heavily in the 
direction of items of direct interest Lo radio amateurs. 
G3FZL. 

Derby and District ARS has recently visited the Derby 
telephone exchange, the R olls-Royce High Altitude TesL 
Plant and their Vibration Department. Visits during June 
and July will include the Derbyshire Royal Infirmary 
Radiotherapy Department. G2CVV. 

Dorking and District RS reports that it held a very 

GSPP introducing t he Lord Mayor of Stoke·on-Trent 3t the openine 
of the N orth Midlands Mobile Rally on 24 April 1966, watched by 

GJNCX and GJU D. 
(Photo by G3T/A) 
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The Leicester Hobbies Exhibition was recently held in the Granby 
Halls, and the Leicester Radio Society took the opportunity of 
operating three radio stations. supported by a demonstration of 

closed circuit television. 

successful surplus sale recently and that an ex-GPO van 
has been purchased to enable members to have their own 
Mobile sta tio n. G3UJU. 

Ealing and District ARS recently he ld o ne o f its most 
successfu l junk sales since tl1e club was ro rmed late last year. 
Operation is now taking p lace on 2m with 15 walls into a 
halo al 50 r1. G3SST won the c lub's constructional contest 
with his combined a.t.u. and s.w.r. bridge. G3SGT. 

Echelford ARS will be holding an exhibition station al the 
BP Research Centre. Sunbury, on 18 June, operating under 
the call G3UES/A. 

Edgwarc and District RS held an enjoyable D/F contest on 
8 May. On Monday. 9 May, G3RNK/T gave an interesting 
lecture on Amateur TV. The club Net takes place on 1875 
kc/son Wednesdays at 21.00. G3RAA. 

Irish Transmitters Society extends to E12W well deserved 
congratulations for the fact that he holds 25 first v.h.f./u.h.f. 
contacts between E l and other countr ies. This is a very fine 
record and illustrates well that consistont operating on the 
v.h.f. bands has its rewards. See you there? £ f6AS. 

Leicester RS took part in a very successful Hobbies 
Exhibition during April and which was a ttended by some 
18,500 people. Three stations were in operation backed up 
by a live demonstration of closed circuit TV. Such was the 
popularity of the exhibitions that it seems likely that it will 
become an annual event. G3lRS. 

Loughborough ARC has a fu ll and well balanced pro-

Lt. Col. Pe r Anders Kinman, SMSZD, Vice-Ch;iirman, IARU Re gion 
I, R. F. Stevens, GlBVN, Pres ident, RSGB, and J. Clarricoatt, G6CL. 
Secretary, IARU Region I, were guests at the recent Sutton and 

Cheam Radio Society's Annual Dinner and Dance. 
(Photo by G3HQX 
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gramme ahead. June meetings, apart from NF'D , will take 
place on the 10, 17 and 24. G3fPL. 

Loughton and District RS has now cleared its AGM and 
is looking forward to another year of progress. While 
members arc a lways pleased lo welcome newcomers, they 
would like to see more of some of the old stagers. G3LBS. 

Magnus Grammar School RS is pleased to report another 
success in the GPO Morse test. All plans seem to be set for 
NFD, during which it is hoped that there wi ll be some 
reunio ns with o ld members. G3JNK. 

Maidstone YMCA ARS was delighted with the fact that it 
had obtained first position in the Affiliated Societies' con­
test, and this has created renewed enthusiasm for even 
greater effort in NFD. Owing to the fact that new premises 
arc being constrncted, the society will sho rtly have to use a 
temporary venue but, when they a re completed, they will 
have the benefit of first class facilities. G3ER Y. 

Mid-Warnickshi.re ARS is. on 13 June, having a lec lllrc on 
receiver servicing. l3y Lhc end of Lhe month, in addition to 
the Top Ba nd transmitter currently in operation, the society 
hopes to have its home brewed s.s.b. 80/40m transmitter 
functio ning. GJU DN. 

North Kent RS is meeting on 9 June for an inquest on 
NFD. By a ll accounts this is a club in which home con-

Members and Guests of the Thanet Radio Society seen at their 
seventeenth annual dinner held on 2 April this ye:ir. 

struclcd cquipmcnc figures highly, many members being 
engaged in current projects from 4rn to s.s.b. G3£NT. 

Northern Heights ARS enjoyed good support for its 
AGM bcld in April. Meetings in June will be a visit to 
Manchester ARC on Lhe 8th: operatio n of a demonstration 
statio n at the Halifax C ha rity Gala on the I Ith; and a ta lk 
by G3TGW o n the 22nd. GJMDW. 

Paddington and District ARS is meeting o n 8 June for a 
talk by G3MHQ "Top Ba nd Transceiver on a Shoestring" 
to initiate the club project. All being well there will be a 
field day held during the s ummer, but in the meantime, a 
multi-band aerial has been erected for the l.f. and h.r. bands. 
GJPAD. 

Peterborough and District ARS he.Id its second D/ F contest 
o n ihc 6 May when G3EEL acted as the " fox ,. a nd SWL 
Peter Jefferey was l11e winner. Much work is being put into 
the demonstration sta tion which will be o perating during the 
Agricultural Show 19-21 July inclusive. Some idea o f the 
undertaking can be gained from the fact that they intend lo 
operate all bands I 60/2m. Visitors arc a lways welcome. 
G3KPO. 

Port Talbot RC held a social early in April which was a 
thumping success with visitors from Cardiff. Swansea, 
Rhondda, Pembrokeshire a nd Carmarthen. There can be no 
doubt that this event has become one o r the most no table in 
Sout.h Wales. 

Purlcy and District RC has its AGM scheduled for 17 June, 
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a meeting that all members are asked to make a special 
effort to attend. Prior to this on the 3rd there will be a 
natter night. The club runs two Nets, and both enjoy a high 
degree of support. One is on Graodad's short wave band of 
160 every Sunday at 10.30, and the other "theres more 011 
Four for sure ·• on 70·32 Mc/s on Wednesdays at 20.30. 
GJFTQ. 

Plymouth RC held its AGM on 3 May, and is now looking 
forward to a further year of progress. After a number of 
years of serving the club well, first as Assistant, and then as 
Hon. Secretary, Barry Curnow, G3UKI, is passing the job 
on to another. G3PRC. 

Radio Invalid and Bedfast Club has a superb "shortie" 
which should be cmblazcned on the wall of every radio 
workshop throughout the country, and the credit for which 
goes to George Stokes: 

MAN- PLIERS-ELECTRIC WIRES ••• 
BLUE FLASHES- MAN- ASHES. 

Don't let this be your epitaph. GJLW Y. 
Reigate ATS's interest in u.h.f. activity is growing rapidly 

with four members active on the band and another six 
building equipment. Jt is hoped that a 23cm project will be 
completed in time for V.H.F. NFD. GJNKT. 

Royal Na,•al ARS will be welcoming visitors and mobilers 
to the Open Day at RN Air Station, Lee-on-Solenl at 
14.00 on 27 June There will be a full Fleet Air Arm flying 
programme. Talk-in will be on 160 and 4m. 1f you are 
within travelling distance, don't miss this one. G3ENI. 

Saltasb and District ARC is meeting on the 3 June for an 
Open Night, and on the 17th for a mobile evening out. 
G2DFH. 

Southampton Group. No meeting will be held at the 
University in June, but the clubroom at 20 Carlton Road is 
open on Wednesday and Friday evenings. G3HKT. 

Surrey Radio Contact Club. Owing to the new regulation 
regarding car rallies, it seems unlikely that the annual mid­
summer Treasure Hunt will take place. Apart from this 
blow below the belt, the club reports that the rest of the 
programme is shaping up quite well. There was nearly an 
outsized snag at the AGM when insufficient members turned 
up to make a quorum, but, with a number of panic 'phone 
calls, eventually the required number was made up. Just 
why is it that normally stalwart members avoid AGM's as 
though they were catching? G3KGA. 

Sutton and Cheam RS elected its new committee late in 
April, and now has their sails set for the coming club year. 
G3HQT. 

Swindon and District ARC has a red letter day on Wed­
nesday, 29 June (AGM). The opening cannon will be fired at 
8 p.m. No trusty warrior should be able to look back and 
regret a battle missed, and, don't forget, they also serve, 
those who only stand and stare. Prior to this, on the 15th, 
will be a talk on stereo broadcasting. G3llZ. 

South Birmingham RS members had a good time at the 
Trentham Gardens Mobile rally, and met many old friends. 
At the last c lub meeting G3KVH and GJNVA showed slides 
of their visit to the USA many of which were of personalities 
worked over the air. GJOMG. 

Thames Valley ART will be holding a meeting on l June 
for the purpose of dotting the i's and crossing the t's in 
respect of NFD arrangements. All those with jobs to do are 
asked to make a special effort to attend. G3JKA. 

Torbay ARS held its AGM late in April, and the new 
committee is now hard at it planning for the year ahead. 
G3LHJ. 

Veru.lam (St. Albans) RC thoroughly enjoyed a talk by 
G3SBA on transistorized equipment recently. What was 
pa.rticularly intriguing was the range of equipment which 
could be constructed on a " kitchen table" workshop. The 
talk given earlier by Eric Mollart seems to have had good 
effect and many members are constructing or adapting 
equipment for the D/F Hunt planned for the 26 June. 

416 

OFFICIAL REGIONAL MEETING 

REGION 9 

2 OCTOBER ROYAL HOTEL 
WEYMOUTH 

FURTHER DETAILS NEXT MONTH 

The club has just acquired a new meeting place, the Cavalier 
Hall, at the junction of the A405 and A5 in St. Albans. 
Mr Turner of the GPO will be lecturing at the next meeting 
on 15 June, which srarts a t 7.45 p.m. GJGJX. 

West Kent ARS has decided on its club project which is 
to be a 2m transceiver designed by G41B. rt seems likely 
that about ten of these units will be constructed. The 
Annual Constructional contest was well supported. G3TLB 
took first prize, and G3SSE second place. Meetings will take 
place on 3, J 7 June, and advance notice is given of that 
to be held on l July. GJSSE. 

Wirral ARS is meeting on the 15 June for a discussion on 
the experiences encountered during NFD, and on the 6 July 
there will be a lecture and demonstration of the six band 
a.m. transmitter by G 3CSG. GJFOO. 

Wolverhampton ARS is off on a mystery trip on the 20 
June which will be strictly non-radio and to which members 
YL~ and XYLs are invited. GJJJR. 

New Catalogue from Henry's Radio Ltd. 
The latest catalogue issued by Henry's Radio Ltd. of 

303 Edgware Road, London, W.2, runs to 152 pages and lists 
more than 5000 stock lines. The transistor and associated 
components section has been enla rged and there is now a 
separate hi-ti section. The catalogue costs 6s. post paid but 
includes discount vouchers lo the value of 6s. which can be 
used when placing orders. 

A 16 page section of the catalogue, giving 1he prices of 
transistors, valves, Zener diodes, rectifiers and c rystals, is 
available to members free of charge. 

Southern Amateur Radio Association 
The South London Mobile Club, the Purley and District 

Radio Club and the Wimbledon and District Radio Society 
have formed an association which will be known as SARA, 
the Southern Amateur Radio Association. This took effect 
from I June, 1966. 

Can You H elp l 
e J. G. Oweo, A5078, Llwyn-Fryn, Pcnmynydd Road. 
Llangefni. Anglesey, who wishes lo obtnin circuitry for 70cm, 
23cm amd 3cm transmitters and receivers? 

Second International Convention 
KNOKKE, BELGIUM 

16-18 September, 1966 
Full detalls may be obtained from V. Claeys. 
ON4UM, Hoogstraat 68, Beersel, Belgium, or 
from Bob Fevery, ONLI 322, Meermlnlaan 22, 
Knokke, Belgium. 
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Forthcoming Events 
Detail• for lnclu1ion in thi1 future ohould be •ent to the appropriate fte1lonal ftepr .. an&adv• by the firot of the m onth pr ecadin1 publication. 
A .R.e a nd club Hcretariea are reminded that th• Information oubmitted mu1t lnch&d• th• date, time and venue of th• m..cln1 and, whenever 

poealble, detall1 of th• lecture or other event beln1 1rn1n1ad. Standln1 ln1truetlon1 cannot be accepc-d. 

REGION I 
Ain•dale (ARS).-8, 22 June, 6 July. 8 p.m .. 17 

Clilton Road, Southport. 
Allerton (Live rpo ol) (ASRHS).-Thursdays. 

8 p.m., 3rd Allerton Scouc Group Hcadqu•rtors, 
Church Road, Woolton, Liverpool. 

Ashton.-3, 17 Juno, I July, 8 p.m .. Ashton•undCr· 
Lyne Technical Colle,e. 

B lackburn (ELARC).-2 June, (Hair yearly 
mectlns). 15 June (Mulluds Annual Mecconc at 
the Town Hall, Blackburn- by inviution). 7 
July (Visit by Recional Represenutive), 7,30 
p.m., YMCA. Limbrick, Blackburn, 

Blackpool ( B&FARS).-Mondays. 8 p.m., 
Pontins Holiday Camp. Squire.s Gato, Mone 
tuition from 7.30 p.m. 

Bur y (B&RRS).-14 June (Tape lecture WIBB), 
12 July (Quiz Niche-Bury v Eccles), 8 p.m., 
Old Boir's He•d (prince room), Crompton 
Street. 

C h eot e r .-Tuesd•ys, 8 p.m., YMCA. except first 
Tuesday in each month. 

Crew• & District.-6 June, -4 Ju ly, 8 p.m .. Earl ol 
Crewe Hotel, N:.ntwic:h Roild. 

Eccl11 (E&DRC).-Tucsdays, 8 p.m., Patricroft 
ConJreiational School.s, Shakespeare Crescent, 
P>erocrofc, Eccles. Every Thursday Club Top 
Band not 8.30 p.m. 

Liverpool (L&DARS).-Tuesd•ys, 8 p,m., 
Conservatiwe Anociation Rooms, Church Road, 

Wavercree. 
(LULARS).-6, 20 June, -4 July, 7.30 p.m .. 
Studenu · Union, 2 Bedford Street Nonh, 
Liverpool 7. 

Maccleoll eld ( M&DRS).-7, 21 June, S July, The 
Gcorco Hotel, Jordongatc. 

Manchester (M&DARS).- Wcdncsdays, 7.30 
p.m .. 103 Droylsdcn Road, Newton Heath, 
M;anchcster I 0. 
(SMRC).-Fridoys, 7.45 p.m., Rockhouse Com· 
munlty Centre, D~ine Avenue, N orthenden. 

Morecambe.-1 Juno, 6 July, 125 Regent Road . 
Preston.- 1-4 June, 12 July, 7.30 p.m .• Sc. Paul's 

School, Polo Street, Preston. 
Southpor t (SRS).-Wednesdays, 8 p.m.. and 

Sundays -4 p.m. Se• C•dccs Camp, The Esplanade. 
Stockport.- !, IS, 29 June, 13 July, The Blossoms 

Hotel, Buxton Ro•d, Stockport. 
W irral.-1, 15 June, 6 July, Harding House. Park 

Road West, Claughton, Birkenhead. 

REGIONl 
Spen Valley (SVARS).-9 June (" RTTY.'' by 

G3KEP), 16 June (Model Boau ac Bately Park 
Lake), 23 Juno (Discussion Niche). 3J June 
(Open Meetins). The Grammar School, Heck· 
mondwlke. 

REGION J 
Birmincham (S BRS).-1 S June (" S.S.B. ", by 

G3LNN), 8 p.m .. The Scout>Hut , Pershore Road, 
Solly Park, Birminch•m. 

REGION 4 
De r by (Dr. DARS).- 1 June (Surplus Sale), +S 

June (Notional Field Day, Glebc Farm. Bia· 
greaves, Lane. littleover). 8 June (R1dio and 
Component Quiz-.with prizes), 15 June (Film 
Show-M. Shardlow, G3SZJ; J. Anthony, 
G3KQF), 12 June (D/F Pnctice Nicht-Social 
eventn& ::.nd n .i:·che:w for non·participanu). '29 
June (Visit to Radiothan.py Unit at Derbyshira 
Royal Infirmary-limited to thirty), 7.30 p.m., 
Room 4, 119 Green Lone, Derby. 

H unor (H&DARS),-7 June (Component> 
Quiz), 1-4 June (Sale of Surplus Equipment), 21 
June (" Aerial Tun inc."" by R. Harrod. G l \WN), 
18 Juno (Film Show), 7.30 p.m .. Room 14, Hoanor 
Technical College, llkestono Road, Hunor, 
Derbys. 

H u n1tanton (ARS).-26 June (Bucket & Spode 
Puty- Brookes Refreshme nt Rooms) opposito 
t ho Railwal Station on tho promcnado. 

Lelceotor ( RS).-Mondays, 7.30 p.m.. (Slow 
Morse Practice). Sundays 10.30 1.m., Old Hall 
Farm, Braunstono Lane, Bnunnone, Leic.s. 

Lourh bor o uch ( LARC).-frid•ys, 8 p.m .. Club 
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Room, Bl .. ch Yard, Wards End, LouJhborou1h. 
M:a1nu1 GS (MGSARS).-Tuosd1y1, 3.50 p.m .• 

The Junior Physics l ab.. Ma1nu1 Grommar 
School, Ne wark, 

N ewark (NSWC).-Mond•ys, Thursdays, 7.30 
p.m .. The H•ll. G uildhall Street, Newark, Notes. 

Nottincham (ARCN).-Tuesd1ys, Thursdoy., 
Room 3. Sherwood Community Centre, Wood· 
thorpe House , Mansfield Road. Noctingham. 

Peterborouc h (P&PARS).-Fridays. 8 p.m .. 
Old Windmill (behind Peacock Inn), London 
Road, Peterborouih. 19, 20, 21 July (Exhibi· 
cion Station GB3PAS), Pecerborouch Agricul· 
cunlShow. 

W orkoop ( NNARS).- Tuudays (RAE CIU>), 
Thursdays (lecture Ni1hc), 7.30 p .m., Club 
Room, 13 Goteford Road.Worksop. Notes. 

REGIONS 
Bedford (B&DARC).-Second Tuesday and 

Fourth Tuesday o( t he month, 7.'4S p.m., Wcsc 
field School, Queen's Ro>d , Bedford. Slow 
Morse, 7.30 p.m. 

Cambridre (c&DARC).-3 June (" Buildinc • 
TV Came ra," by G6BBY/T and G6 PGF/ T, 10 
June (Film Show), 17 Juno (Informal), 2-4 Juno 
(N•tt•r Eve nins). Friday• 7.30 p,m., Club 
Headquuters, Corpontion Yard, Victoria Road, 
Cambridge. 

Camb ridce Unive,.ity (CUWS).-No formal 
Meetings durin& Summer Term. Transmitting 
rrom Grange Roi d site. 

Luton ( L&DARS).--4, 5 June (Participation in 
NFO), 7 June (NFD Inquest), 14 Juno (Club visit 
to ITA Tnnsmitter. Sandy Hoach, limltod, 
numbers), 21 June (D/ F Trial with memben' 
home-built gear). 28 June (G3SV J an the air), 
Tuesdays, 8 p,m., ATC HQ, Crescent Road, 
Luton, Bedfordshire. 

March (M&DARS).-Tuesdays, 7.30 p.m., rear 
of Police Headquarters, Hlc h Street, March, 
Cambridgeshire . 

Roy1ton (R&DARC).-Wednosd>ys , 8 p.m .. 
Manor House Social Ctub, Molbou rn Street. 
Royston. Hcrts. 

Shelfor d (S&DARC).-2 June (NFD Final Pre· 
paruions and Dummy Run), 9 Juno (NFD Post 
Mortem), 16 June (Mobile Demonstr>tion), 23 
June (" Getting s tarted on Amateur Rildio," by 
C. Pectilor G2DPQ). 30 June (lec:turo by C. 
Brown). 7.~5 p.m .. Church Hall, Hich Street. 
Shelford. Bedfordshire, 

REG ION 6 
C h e lte nham .-2 June ('' V.H.F. t he Modern 

W>y," by G3BA). 8 p.m .. The Great Western 
Hotel. Clarence Street. 

REGION 7 
Acton .• Brent ford & Chi1wick (ABCRC).-21 

Juno (" f acsimile Tn nsmissions by G 3SSM,") 
7.30 p.m., AEU Club, 66 Hich Road, Chiswick. 

Aehford (Middx.) Ech e lford (ARS).-8, 22 
Juno, 7.30 p.m., links Hotel, Ashford. 

Bexle y H uth (NKRS).-9 June (NFD Inquest), 
7.30 p.m., Consrecational H•ll, Chapel Road, 
Bexley Heath. 

C h in1!ord (SRC).-fridays (except fine in the 
month). 8 p.m., Friday Hill House. Simmons Lane. 
Chingford, E4. 

Croydon (SRCC).-1-4 June, 7.30 p .m .. Black· 
smith.s Arms. South End. 

Dorkinc ( D&DRS).-14 June (Informal Meeting), 
8 p.m.,Wheusheaf, Oorking. 28 Juno (Informal 
MHcins). Old Windsor Castle, Bookh •m. 

Ea lin1 (Ei.DARS).-7.30 p.m .. Northfiolds Com· 
munity Centre. Nort hcroft Road, Eatina. Lon· 
don, Wl3. 

Eut Ham.- Tuesdays lortn ichtly, 7.30 p,m., 
12 Leigh High Rood, East Ham. 

East MolHey (TVARTS).-Flrst Wednosd•y each 
month, Prince of W •les, Bridge Road, East 
Molesey. 

Edswar• (E&DRS).--4-5 June (NFD), 13 June 
(Informal Meecinss), 27 Jun• (D/ F Club Con cost), 
8 p,m .• John Koble Hall, Church CloH , Dcanr 
Lane, Edrware. 

Gravesend (CRS).-15 Juno, 7.30 p.m. RAFTA 
Club, 17 Overclifre Road. 

Greenford (G&DARS).- Alcernoto Fridays (17 
J une), 8 p.m., Groenford Community Cent re, 
Oldfie ld lane, Greenford. Midd lesex. 

Guildford (G&DARS).- 10, 2-4 Juno, lortnightly. 
8 p.m., Guildford Model En&ineoring Society in 
Stoke Pork. 

H arlo w (DRS).-Tuesd•ys, Thursdays, 7.30 p.m .• 
Hark Hall Barn, First Avenue. 

H a r row (RSH).-Fridays, 8 p,m .. Roxeth Manor 
School, Euccoce lane. 

Haverin1 (H&DARC).-8, ll June, Romford. 
H ollo way (GRS).- Mondays and Wednesdays 

(RAE 8r Mono), 7.30 p.m .. Fridays (Club Room). 
7.30 p.m., 35 Montom School. Hollow•y Road , 
N7. 

Houn1low (HADRS).-13, 27 June, C•nteen, 
Mo&den Main Orain:ace Ocpa.rtment. Mo1den 
Works. laleworth. 

llford.-Thursdays. 8 p.m .• 579 High Road, llford, 
(N r. Seven Kings Station). 

Kinriton.-9, 23 Juno, lortnightly, 8 p.m., 
YMCA, Eden Stroot, Fridays (woekly Morse 
cluses), 2 Sunray Avenue, Tolworth. 

Leyton & W a lt ha mato w.-14, 28 June, 7.30 p.m. 
Leyton Senior Institute, Essex Road, London. 
EIO. 

Londo n UHF Group.-1 June (UHF Nows), 
7.30 p.m .. Bull and Mouth, Bloomsbury W•y, 
Holborn.WCI. 

LONDON M EMBERS' 
LUNCHEON CLUB 

will meet ac the White Hall Ho te l, 
Bloomsbury Square. London, W.C. I. 

a t 12.30 p. m . o n Fridaya, 17 J u ne, and 
IS July 1966 

Telephone table reHrv1tlon1 to HOL 7373 
p rio r co d•y or luncheon. Vislt lna a mat eurs 

..pecially welcome, 

Lon don Me m bero' Luncheon Club.-12.30 p.m. 
third Friday every month, White Ha.II Hotel, 
Bloomsbury Square, Holborn. 

Loua hton.-3, 17 June, 7.30 p.m., alternate 
Fridays, Louchcon Hall (Nr. Oebden Station). 

New Crou .-Wedncsdays, Fridays, 8 p.m., 225 
New Cross Road, SEl4. 

N o rwood & Souch Lond on (CP&DRS).-18 
June, CD Centre, C>dord, London, SE6. 

Pad dincto n (P&DARS).- Wcdnesdoys, 7.30 p,m 
Beauchoamp Lodge, la War wick Crc.scent, W1. 

Pu r ley (P&DARC).-17 June, 8 p.m .. Railw•y· 
men's Hall. (Side Entrance), 58 WhytccliHe Road, 
Purley. 

Rel1ate (RATS).-16 Juno, 7.30 p.m., George & 
Dragon, Cromwell Road, Redhill. 

Romford (R&DRS).-Tucsdays, 8. 15 p.m., 
RAFTA House, 18 Carlton Road. 

Scout ARS.-16 June (Mectins). 7. 15 p.m .. Baden 
Powell House, Queens Gato, South Kensington. 
11-12 Juno (Fochor & Son Camp), 2S-16 June 
(lncern>tional Weekend). 

Science Museu m .-21 Juno (GBlSM " On the 
Air Asain ") 6 p.m .• Science Muse.um. South 
Kensin&ton. 

Sid cup (CVRS).-2 June (AGM) 7.30 p.m., Con· 
iregotional Church, Hall. Court Rood, Eltham. 

Slo u1 h (SOR G r oup).- First Wednesday every 
month, 8 p.m., United Services Club, Wellins· 
ton Street. 

South Lo ndon Mo b ile C lub.- B. Negri, 
G 3LXN. 25 Tollorscot Ro>d, SWl2. 

So uth1ate & O lat rict.-9 Juno, 7.30 p.m. , Park· 
wood Girls School (behind Wood Groen Town 
Hall). 

St. Alba ns (Verulam ARC).-IS June, (Mr 
Turner, GPO, on lncorforonco Problems), 8 p.m., 
Marconi SoNlco Department. Hedley Road. 

Sutton & Cheam (SCRS).-21 Juno, 8 p.m., 
Th• Harrow Inn, Hir h Stroot, Cheam. 
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Welwyn Garden City.-9 June (Planning V.H.F.1 
NFD), 8 p.m., Club, Cott•c•, Burnh•m Green, 
near Welwyn. 

W embley (CECARS) .- 10 Juno, Visitors ring 
ARNold 1262 first. 

W im bledon (W&DRS).-10 June, B p.m., Com· 
munity Centre, St. George's Road. W imbledon. 
SWl9. 

REGIO N S 
Crawley (CARC).-13 Juno, (Informal). For 

doulls contact G3FRV, 22 June (RSG B QSL 
Bureau, by G2MI/, 8 p.m., Trinity Congrogo· 
t ionol Church Hal , lficld. 

W est Kent (WKARS).-3 June (Constructional 
Project and NFD arrangements), 17 June 
(Aviation Radio by G3NPU). I July {"" RTTY;· 
by G3PAH), 7.30 p.m., Art School, Monson Road. 
Tun bridze Well1. 

REGION9 
Bristof.-H June (Films by Mullard and GPO), 

7.15 p.m., New Lecture Theatre G«, Royal 
fort, Brinol University, Woodl•nd Road, 
BrlStol 8. 

Burnham-on-Sea (B·o-SARS).-Second Tuesd•y 
in c;ach month 8 p.m., Crown Hotel, Oxford 
Street, Burnham-on·Sea. 

Cambor ne (CRAC).--first Thursday in coch 
month. St•ff Recreation Hall, SWEB H .. dquar­
tcrs, Poole, nr. Camborne. 
(CRAC V.H .F. Group).-first Thursday in 
••ch month, 7.30 p.m., The Cooch and Horso•. 
Rydar St reet, Truro. 

Exeter .-First Tuesday in each month, 7.30 p.m .. 
George & Dragon Inn, Blackboy Road, Exeter, 

Plymouth (PRC).-Tuesdays, 7 .30 p.m., Vir­
iinia House, Bretonsidc, Plymouth. 

Saltuh (S&DARC).-3 Juno (Open Night), 17 
Juno (Mobile Evening contact, by G2DFH). 
7.30 p.m., Burraton Toe H Hall, Warraton. 
Saltuh. 

South Do rset (SDRS).- First Frid•y in eacn 
month, 7.30 p.m., Labour Rooms, West Walks, 
Dorchester. 

Torquay (TARS).-Last S•turdar in coch month, 
Club HQ, Belgrave Road, Torquay. 

We1ton-super-Ma r e.--i June ("Transistors:'' by 
EMI representative). 7. 15 p.m .. New Engineer· 
ing Bloc k, Technicol Collogo, WeSton-supcr­
M::iire. 

Yeovil (YARC).-13 June, (Junk S•I•). 7.30 p.m .. 
Park Lodge, The Park, Yeovil. 

REGION 10 
Cardifl'.-13 June, (Surplus Sale), 7.30 p.m., TA 

Centre, P>rk Street, Cardiff. 

REGION 14 
Auchenharvie (A&DARC).-Wednesdays •nd 

Thursd•ys, 7.30 p.m., Auchenh•rvio Community 
Centre. Stevenston. Ayrshire. 

N orth Ayrshir e ( NAARC).-Fim Sund•y in 
each mont h-7.30 p.m.,Ardross•n ATC HQ, The 
Acodemy, Sorbie Road, Ardrossan . 

REG ION 16 
Baeildon (BDARS).- 5 July (Social). Details 

from G3ilB. 
Chelmsford (CARS).-S July, 7.30 p.m., Marconi 

College. Arbour Lana, Cholmslord. 
G r eat Yarmouth (GYRC).-Fridays, 7.30 p.m .. 

LOOKING AHEAD 
19 June.-Northern Mobile R•lly. 
25 J une.-RN Air Station Lee-on-Solent 

Open Day. 
26 June.-Lion S•lari Mobile Rally, Longleat 

Park. 
26 June.-Hunstanton Bucket and Spodo 

Party. 
10 July.- Hurn Airport Mobile Rally. 
10 July.- South Shields Mobile Rally. 
24 July.-Cornish Mobile Rally. 
14 August.- Dorby Mobile Rally. 
29 Au1u1t.- Potcrborough Mobile R>lly. 
3-4 September.-Northern Radio Soci· 

cties' Convent ion, M~nchestcr. 
4 September.-Swindon Mobile Picn ic. 
11 September.-RSGB Notional Mobile 

Rally, Woburn Abbey, Bedford. 
2 O ctobe r .-Rciion 9 ORM. 
26-29 O ctober .-RSGB lnternation•I R•dio 

Communicuions Exhibition. 
9 December.-RSGB Annual Gcncnl 

Meeting. 

the Manager's Office, the Old Power Sution, 
Sw2nstons R.o:id, Groat Yarmouth, 

lp1wlch ( IRC).-LOJt Wcd ncsd•y in each month. 
7.30 p.m., Red Cross HQ, Gippeswyk Hall, 
Ipswich. 

N orwich ( NARC).-Mond•ys. 7.30 p.m .. 20 
June, ("Tho O ld Days"), Old Lakenham Hall, 
Mansfield unc, Norwich. 

MOBILE RALLIES 29 Aug ust ........................ Peterborough Mobile Rally 
Riverside, near the swimming pool, Peter­
borough 12 June The RSGB Rally arranged for this date has had to 

be cancelled. 

19 June ...................................... . Northern Mobile Rally 
Harewood Park, near Leeds 

Organized by the Northern Amateur Radio Mobile Society 

25 June ......... RN Air Stat ion Lee · on·Solent Open Day 
Organized by the Royal Naval ARS 

26 June .................................... Lion Safari Mobile Rally 
Longleat Park, on the Frome-Warminster Road, 
A362 

Organized by the Bristol RSGB Group 

26 June .................. Hunstanton Bucket and Spade Party 
G3JEC's Brookes Refreshment Rooms, the car 
park, opposite the rallway station 

Organized by G. E. Wegg, G3ANM, Cobgate,Mou!ton,Spalding, 
Lines 

10 July ................................. Hurn A i rport Mobile Rally 
Hurn Airport, Bournemouth 

Organized by the Wessex Amateur Radio Group and BAC 
Radio Club 

10 July .............................. South Shlelda Mobile Rally 
Organized by the South Shields and District ARC 

24 July ......................... ................. Cornish Moblle Rally 
Rentire Headland, Newquay 

(001011• lolor) 
Organized by the Cornish Radio Amateur Club 

14 August .................................... D erby Mobile Rally 
Organized by the Derby and District ARC 
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(See P•o• 334, May) 
Organized by the Peterborough and District ARS 

4 S eptember ........................ Swindon Mobile Picnic 
Lldlard Park, near Swindon 

Organized by the Swindon and Dlstrlcl ARC 

11 September .................. RSGB National Mobile Rally 
Woburn A bbey, Bedfordshire 

Organized by the Radio Society of Great Britain 

Northern Mobile Rally 19 June 
Harewood P ark, near Leeds. 12.00 reception 
Comp4Hlltona and raffles wlll bo hold, nnd lhoto wlll be a sale of surplus t'lqulp. 
rnonl. Further lnformritlon from G3MGI. 

Talk-in stations: G30GV/M, 160m; G3GJV/M, 2m. 
Organized by the Northern Amateur Radio Mobile Society 

RN Air Station Lee-on-Solent Open 
Day 25 June 
f ull Fleet Air Arm flying programme, staUc e1hib1t1 ond relreshmenls. 14.00 11.30. 

Talk-in station: G3BZU, 160 & 4m. 
Organized by the Royal Naval Amateur Radio Society 

Lion Safari Mobile Rally 
Longleat House, Warminster, Wilts. 

26 June 

T•10 recommended onlrflnco Is on the Wnrmlnstor- HornrngShDm Rond, pnat 
lho vllleoo of Scollnnd. Altornntlvoly, the mnln enlfnnce (NGR STC-42440) or 
lion Park entrance (NGR ST805417) mny bo used. but thofe Is a 111-;ellhood of 
quouoing lo enter the park. 

Organized by the City a11d County of Bristol Group 
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Letters to the Editor 
Nolrher Ch• Editor nor eh• Council of the Radio Soclery ti( Gr- 8rlcaln con 
•IXOPI re,spon1lblllty for •iew> vcpruoed br correrpondtnu. lotiers for 
Inclusion In Chi• feature i hould be conci•e and profe<oblr not mor• tbon 200 

worth in lcnrtJt. 

TVI 
l think. that the letter by G3ABZ calls for acclaim and empha­

sis. The average amateur does give up too readily, but this may 
be due to his not knowing that the cards are not m fact, stacked 
against him. 

The impression appears to persist that if he is heard over his 
neighbour's equipment, he is in the wrong. The great difference 
bet ween being heard on a certain frequency, and actually emi11i11g 
on that frequency is not fully appreciated, except perhaps by the 
GPO oftkers ! I have always found these gentlemen a distinct 
asset. Neighbourliness doesn' t come into the picture until the 
o ther man is equally prepared to discard his square-commu­
iatored vacuum cleaner. Tf one thinks otherwise. one's neighbour 
need only buy a crystal set to put one off e11ery band. It is a big 
point to be able to receive TV while transmitting, especially if 
those picking up your sound can hear that you are domg so. A 
monitor receiver in the shack is a perfect check in this respect. 
But the highest ca rd of all is an offer to the complainer-" if your 
telly won't work, you may come round and watch mine! "-the 
more forceful when you admit your telly cost a lot less than his 
(as in my case)! 

T think a more effective way than that suggested by G3CD£ 
would be to devote some BULLETIN space to the understanding 
between the GPO Liaison and TV[ Committee-to whom all 
prajsc-and the Post Office. I am convinced that most of those 
who QRT for telly simply do not realize how unnecessarily 
defeatist they arc. Place your own telly where it can be seen 
readily through an uncurtained window, and carry on re~ardlcss. 
This treatment has " cured " several cases of " TVI ' in my 
own neighbourhood. Unfortunately it doesn't cure square 
commutators too! 

Worksop, Notts. 
H. S. CHAow1cK, G80 N 

TVl/BCI : A N eighbour Problem ? 
Who said that neighbours are unco-opcrativc as far as TVJ and 

BCf arc concerned? The writer's faith in good neighbourly 
relationship was dramatically strengthened as the result of a 
recent incident. 

Neighbour, who recently moved into the deadly sphere of 
radiation around the shack, was listening to some records played 
on his record player. Suddenly a strange voice broke through the 
music and appeared to be complaining to a third person that due 
to heavy electrical noise produced by some electric motor in the 
neighbourhood he was unable to copy the traasmissio11 and 
suggested terminating the contact. Neighbour. having .learnt 
about a radio amateur in the vicinity by querying the strange 
looking mast in the garden adjoining hjs and believing himself 
to be the culprit of the complaint switched of his record player 
at once. He then proceeded to knock on writer's front door and 
apologized for the inconvenience which he unwittingly caused 
througl1 playing his record player! Red faced, and still listening 
to the music of an electric drill somewhere, writer in tum 
apologized for breaking th.rough neighbour's hi-fi set and the 
matter was amicably closed. By the wa~·. writer's QTH is for sale 
together with neighbour at no extra charge. 

F. J. L ENGYEL, G3TUC 
Chelmsford. Essex. 

Effectiveness of TV Low Pass Filters 
While il is extremely important to obtain a good match 

between an aerial and feedline at the transmitting frequency 
when endeavouring to eliminate TYl an important poinl to bear 
in mind is that a low pass filter can only effectively attenuate 
harmonics if correctly temlinated at rite TV frequenq. 

A 14 Mc/s dipole will give a reasonable match to 80 ohm line 
at both 14 Mc/s and 42 Mc/s, and will enable an 80 ohm filter in 
the feeder to effectively attenuate 42 Mc/s harmonics. A 21 Mc/s 
dipole, however, although giving a reasonable match to 80 ohm 
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line at 21 Mc/s, presents a hopeless mismatch to the same line 
at 42 Mc/s and the same filter would thus be ineffeclive for 
harmonic suppression at 42 Mc/s. 

It can be shown, however, that parallel 14 Mc/s, 21 Mc/sand 
28 Mc/s dipoles fed with 80 ohm line through a filter, gives good 
suppression over a fair number of TV Band I channels. This 
aerial, plus a triband, single feeder quad operating on the same 
principle, has enabled G3CAZ to run 150 watts 100 per cent 
modulated a.m. through TV hours on all the DX bands in 
various locations and do reasonably well in ARRL, CQ and 
RSGB contests. 

It follows that before introducing a matching section, a tuned 
trap, or even a balun, into the output of a transmitter which is 
not giving trouble, it is advisable to assess how it will affect the 
impedance of the aerial system at the TV frequency concerned. 

JOHN J . SPRINGATE, G3CAZ 
Burnham, Bucks. 

Direct Measurement ofS.W.R. 
The Monimatch type of standing wave ratio indicator is 

deservedly popular, but the lack of a direct reading scale on 
home constructed models is a snag. 

However, if the forward and reverse voltages are A and B 

respectively the s. w.r. is calculated as~ ! :. This is familiar in 

the calculalion of modulalion depth, which is presented as an 
abac i.n several handbooks. As s.w.r. is generally calculated as 
a ratio greater than one a conversion scale as fol.lows may be 
pencilled on the Abac. 

100 % - I : I 50 % - I : 2 
90%- 1: 1·1 40%-1:2'5 
80%- 1 : 1·25 30~ -1:3'3 
70°/.'. - I : 1·43 20°{ - I : 5 
60%- I : 1·67 10 % - t: 10 

At low power levels the r.f. diode voltmeter will give a reading 
proportional to the power and not to the voltase, and so indiciite 
a better than actual s.w.r. Thus readings can be checked by 
reducing power slightly and making a new measurement of s. w .r. 
[fit improves substantially the first reading is suspect and should 
be repeated with more power, or the coupling of the loops to the 
main line should be increased. 

The other snag. sensitivity proportional to frequency, is 
curable over a substantial bandwidth by shunting tl1e diode volt­
meter input with a suitable capacitor. This permits the device 
to be calibrated directly in forward and reflected watts if suitable 
equipment is available. This m ay well appeal to the s.s.b. 
operator who wishes to exploit the new regulations. 

Slough, Bucks . 
.B. PRIESTLEY, G3JG0 

Trees as Aerial Supports 
G3KMH's letter in the March BULLETIN, prompts me to 

describe a method that I have successfully used for many years. 
I tie the line to a tennis ball and lob 1t over the imervening 

obstacles with a briskly wielded tennis racquet. After a few 
attempts I have always succeeded in getting the line where I have 
wanted it. On one occasion, during my misguided youth, I had 
the temerity to use this method to place an aerial over a road 
complete with telephone lines. How many bells were rung when 
the wire was ultimately dragged over 1 shall a ever know I How­
ever, T am sure our benevolent Post Office will forgive me; it 
really was a very long time ago-and it was such a good aerial! 

A. E. J. COOPER, G5VT 
Bishop's Stortford 

Morse is a Ham's Best Friend l 
I must object most strongly to the headline" Morse is a Ham's 

Best Friend " on page 312 of your May issue. This would seem 
to be yet another attempt to indoctrinate readers, especially 
SWLs, with the all-too-prevalent and entirely erroneous belief 
that c.w. is the begin-all and end-all of Amateur Radio. 

Brass-pounding is the most primilive form of radio communi­
cation, akin to the African tom-tom or the Red Indian smoke 
signal. I t has shown no advancement (other than the wholesa le 
butchery of the English language) since the Spark Tx gave way 
to the r .. f. carrier. I admit that c.w. docs have its uses, especially 
as an emergency means of communication, and for this reason I 
would strongly oppose any suggestion that the GPO Morse Test 
should be abolished, but to continue to regard c.w. as our 
primary mode in this day and age is positively ridiculous! 

Let us catch up with 1966; amateurs should be looking to the 
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future, striving to improve and p.:rfccl the various modes of 
spcecb communication, instead of concentrating their energies 
on the mode used by their Great Grandfathers. Shift some of 
tbe emphasis olf c.w.-tbere is no room for that superior" bolier· 
rhan-thou " attitude of many " dotty-dash " types. many of 
whom boast that they don't even possess a microphono-lel 
them sec that tbis is not something to be proud of. This is 1966-
lct's set" with it," before it is too late. 

T n closing, may I say 1ha1 I consider the article on page 312 to 
be excellent, and feel that many SWLs will find it extremely 
helpful- a pity ii had to be spoiled by such a misleading head­
line! 

Stanmore, Middlesex. 
E. A. RUDOLPH, G3SIL 

As 1 have taught the Morse Code at intervals over the past 
1wen1y-five years, have coached most of our r~ntly-liccnscd 
local amateurs for the Morse T est and now hold a class for 
candidates at our local Technical College. r was interested to read 
the article " Morse is the Ham's Best Friend " by E. Chicken. 
G3BIK. 

My interest prompts me to point out that the information at 
the bo1tom of page 313 (which states that the space between 
words or groups is equal to five dits) is now superseded and the 
space is equal to seven dits. The authority for this is:" R.R . & 
A.R.R. annex to I.T.C. 19S9 as printed in GPO Handbook for 
Radio Operators, Rg 67, 1961 amended to September 1964." 

It would appear that this amendment is not generally known 
as even newly-published works on the subject are in error. All 
publications to hand have been checked and so far T have found 
o nly one which quotes the new spacing. Another splits the 
difference and says that the spacing is six d .ts. which it has never 
been! 

I trust this may clear up a popular misconception. 
There is another point which interests me. rn view of the wide 

variation between Morse Test examiners, the quality of oscil­
lators and keys used for same and the actual method of conduc­
ting the tests, would it not be possible to have an automatic 
transmission for the candidates to copr? Tf the transport of 
transmitting heads for perforated tape rs not feasible, the test 
could be transferred centrally from perforated to magnetic tape. 
No doubt this might penalize " shaky " candidates who might 
scrape through under a lenient examiner who is kind in his 
estimation of 12 w.p.m., but at least it would produce a standard 
test, and r must say that r have never yet heard a failed candidate 
complain that h.is failure was undeserved! 

1 nm sure that examiners and candidates alike would welcome 
some such standardization as arrangements and equipment vary 
not only from one centre to another but from one test to the next 
at the same centre. 

t realize, of course, that these arrangements are purely the 
province of the G PO but, as one examiner himself recently com­
mented, some of the equipment provided is "out of the Ark." 
But with all the modem facilities at their disposal, it is a source 
of surprise to me that the GPO still maintains Morse Tests on the 
highly individual lines on which they a re run. 

Candidates and examiners may both prefer it that way and 
certainly, despite alJ the discrepancies between tests, there is a 
steady flow of new licence-holders and always a list of hopeful 
candidates. so the system cannot be unsuccessful, though T feel 
sure it could be modernized. 

Halifax, Yorkshire. 
MARY I. SHAW (Mrs), GJOMM 

American Licensing 
The most probable reason for the falhng·olf in the issue of new 

amateur licences in the USA. referred to in the last issue of the 
Buu.ETtN, appears to be the easy availability of Citizen's Radio 
licences. Though limited to the 27 Mc/s band, with restricted 
power and aerials so that DX is not possible. these licences olfer 
many of the attractions of genuine Amateur Radio without the 
painful necessity for passing an examination and a Morse test. 
The enthusiasts. among other things, issue QSL cards, operate 
mobile, run emergency networks and use D/F equipment 
(see American publications such as Popular Electronics). It is 
obvious that many radio enthusiasts who might have become 
amateur operators in our sense of the word, have taken the 
easier course, and the Citizen's Radio band bas become a form 
of second-fiddle amateur band. 

ALAN G. DUNN, G3PL 
Hull , Yorkshire. 
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Contests 
The letter from GW3GHC in the April issue prompted me to 

take a look at " Contests Diary " for 1966, and the results of my 
" survey" of contests are shown in the table below. The firsr 
fiaure is the number of RSGB contests and the ~ccond the tC'llal. 

Number of Weekends 
Band P hone 
1·8 0/1 
3-5 0/8 
7 I~ 

14 0/8 
21 1/9 
28 1/9 
70 4/4 

144 4/4 
432 3/3 

1296 3/3 

c.w. 
5/7 
4/11 
3/10 
2/9 
2/9 
2/9 
S/5 
5/5 
3/3 
3/3 

the .. Diary," e.g .. The figures include a few not shown in 
CQ WW contests. 

As the I ·8 Mc/s and v.h.f. contests are unlikely to olfend 
anyone, we will examine the situation on the h.f. bands. The only 
"all-band" contests sponsored by RSGB arc NFD and BERU. 
Two hundred stations running 10 watts on NFD should not 
seriously inconvenience high power non-contestants, while 
RERU makes little impact on 3·5 and 7 Mc/sand rarely extends 
f u up the other bands (this year J made 39 contacts below 14020 
kc/s and 2 above!). Eighty-metre Field Day and the Low Power 
Contest are unlikely to cause havoc owing to the low powers 
involved, and although the 7 Mc/s contests arc the noisiest 
affairs run by the Society, they probably leave other bands 
quieter for non-contest operators. The 21 / 28 Mc/s Telephony 
Contest has plenty of kc/s to fit into, and non-contestants should 
be able to" find a hole." Thus I feel that the RSGB is already 
showing the way in the matter of contests but GSYN's suggestion 
of frequency limitations in the September 1965 issue is worth 
considering. 

GWJGHC has some sound points in bis" Code of Practice .. 
but I cannot agree with his 24 hour limit as some countries might 
be restricted to operating at inconvenient times, e.g., all Saturday 
or part of Monday morning! 

Although I realize some contests have been missed from the 
figures, it does seem that " Contests occupy the whole of the 
bands during the summer months" is an exaggeration. 

Several correspondents comment on contest operators being a 
minority. If this were so, there would surely be no problem 
as the contest operators would then be looking for holes in the 
bands I 

One point missed by all correspondents on this subject is this: 
Lf contests were eliminated the stations usually involved would 
spend more time on the air spreading their activities over more 
weekends. The h.f. bands would thus become more" cluttered ·• 
during good conditions and very quiet indeed during poor 
conditions. 

My final words are GW3GHC 's: r enjoy contests. 
A. J. GOULD, G3JKY 

Beckenhnm, Kent. 

Reading the various lellers that have been written on the 
subject of contests, it would appear that whereas the " anti's " 
arc punitively inclined, those who enjoy contests arc most eager 
to find a solution acceptable to those on both sides of the fence. 
This is not surprising, for the true spirit of sportsmanship is as 
common among our own contestants as it is in the atbletics field. 

Unfortunately there are those who have the " win-at-all-costs " 
mentality, but the average amateur finds no pleasure in taking 
an unfair advantage over his opponents. The action of G3BMY 
in a low power contest some years ago was a fine example of 
this. On this occasion the rules allowed 20 points per contact 
for stations using O· I watt instead of O·S watt as in previous 
contests, and Tom Cashmore declared that his transmitter would 
only reduce power to 0·2 wait, and therefore obtained only IO 
points per QSO. Yet he still won! 

In the correspondence referred to, no one has mentioned the 
idea of a restricted band for contests, and this would seem the 
ideal solution. A I S ke/s segment for the c.w. events would still 
leave ample space for other users. and would provide an incentive 
for the raising of operating standards nod receiver performance. 
(Contests and DX-chasing have, after all, been responsible for 
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a great many of the improvements in amatc1u c4u.iprucnt over 
the years.) 

On a different tack, and with the " portable " season just 
around the comer, I would like to offer further suggestions to 
the would-be tree-halyard throwers. I do not agree with the 
gentleman who recommended fishing line, for if the weighted line 
whips round a high branch it cannot be broken-and this 
material is expensive. A fine hemp, as used by printers, is ideal. 
:ind with lhc addition of3 n. to 4 ft. of rope between the twine and 
weight, cut fingers are avoided and more control and impetus are 
gained. By standing on a box or other object, clear of long grass, 
a greater arc can be described, resulting in accurate throws in 
excess of 80 fl. 

Cheltenham, Glos. 
JOHN J . YEEND, G3CGD 

I have read the letter from 9H I AD, G3SJQ (March BULLETIN) 
and I fully support his views. 

Having carefully read Sir Evan Nepcnn·s (GSYN) letter io 
September, l cannot see any real difficulty in implementing his 
suggestion that only part of each band (c.w. or phone) should be 
used in contests leaving the remainder available for those who do 
not wish to participate. 

While not wishing to spoil the pleasure of those who enjoy 
.:ontesLS it is equally true that the contesumts have no right to 
spoil the pleasure of the many thousands who have no interest 
in contests. Nor is it true that contests cover only one or two 
weekends a year. They cover a very large number of weekends. 
The ARRL DX contest covers four weekends (two c.w., two 
phone); tho.:n there are CQ WW DX Contests, the PACC, 
Helvetia 22, BERU, RSGB 21/ 28 Mc/s, REF Contests, WAE 
Contests. and so on. 

While contests may be valuable in creating activity on bands 
with low activity, especially the v.b.f. bands, no one can claim 
that 20 metres has low activity. 

It is surely time we put our house in order, and who better 
than the llSGB to set an example and limit its own contests to. 
say, half the band (c.w. or phone) in each contest. I believe others 
would follow. Can it be that the RSGB is so modest that it 
underestimates its own influence in international affairs? 

London, NW3 
E. M. WAGNER, G3BID 

Second 144 Mc/s Contest (Open) 1966 
The publication of the results of the above contest in the May 

issue of the BULLETIN serves as an excellent example to illustrate 
a point which has caused me growing concern over a number of 
years of activity on v.h.f. 

Bearing in mind that th.is is an Open Contest, it is significant 
to note that, of the first eight stations, five operated " portable " 
and two operated " oblique A " from other than their normal 
home loC3tions, leaving only one to operate a normal perma­
nently installed home station. While r would be the last to 
belittle the efforts of the seven referred to, I begin to wonder 
whether the time has not come to create a separate class in this 
contest for nom1al " home" stations, for it must be agreed that 
no amount of f1nc equipment and sophisticated aerials can ma.kc 
up the advantage to be gained from operating from a hand 
packed favourable location with equipment considerably less 
complex. 

This is the only 144 Mc/s phone contest open to fixed s tations 
and it is in real danger of being swallowed up by portable stations 
taking the top places. If there arc others who share my views, 
perhaps the V.H.F. Contests Committee would care to consider 
such a division for future years. 

Welwyn, Herts. 
R. C. HtLLS, G3HRH 

GB2RS News Bulletin 
There seems to be a hard core of amateurs in this country 

who arc just oblivious of what goes on around them! 
Apart from those who still do not know the address of the 

RSG 13 QSL Bureau, there is lhe much larger number who seem 
to be unaware of the existence of the RSGB News Bulletin 
Service. 

3600 kc/s is the frequency and 09.30 on Sunday mornings is 
the time of the first transmission. 

I am utterly amazed at the number of stations who call CQ 
or conduct QSOs on 3600 kc/s while the BULLETIN is being read. 

Do these people know what frequency they are on? Do they 
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havt any means of as..:ertainini; this infurmution. or is it pluin 
bloody mindedness'? 

Frankly, I am fed up with tying myself down each Sunday 
morning trying to give a service 10 my fellow amateurs. just tc> 
have it made unreadable hy e l'iunch of inconsiderate. incom­
petent clots. 

Bromley. Kent. 
/\. 0 . MlLNF. G2MI 

QSL Managers 
lf Mr Milne considers certain remarks re•· Grandads Band," 

as derogatory, I suggest that he re·read his own Jetter (the latest) 
on QSL managers. 

r am not such a lazy so·and-so as Mr Milne implies in his letter, 
and considering the tone of bis remarks, do not like being referred 
to as an individual when in all but name, I have been identified. 

Mr Milne. ror years. has had an unenviable task as RSGB 
QSL Manager. That the RSGB Bureau is probably the best 
in the world, is to bis credit entirely. Jn addition, he has per· 
formed many services on our behalf. Probably because of these 
many tasks. he appears to be sadly out of touch with certain 
aspects of operating from a country which has a prefix " to be 
desired." Judging from his remarks, it would seem lhal he has 
never taken the trouble to furnish himself with the facts rega.rding 
QSL managers, or why the DX man (as opposed to the G), 
should avail himself of their services. 

I am aot excusing myself for accepting the offer of W2CTN. 
However. I would state that if I had not taken over the running 
of the CA RS Bureau, I would not have found it necessary to 
" QSL via W2CTN.'" I did. nevertheless, make out over 1000 
of my own cards. a good percentage or which went via G2MI. 
Mr Milne is not the only person who had several commitments; 
at least. I did find the time to get on the bands! 

I could give an example or the trouble that \V2CTN goes to to 
ensure that a card is sent only to the person for whom ii is 
intended. that those who " try it on " do so unsuccessfully, if 
anyone is interested. 

Incidentally, Cyprus became an Independent Republic within 
the Commonwealth on 16 August, 1960, although the prefix did 
not change until 1962-it was not a British Crown Colony whilst 
I was QSL manager. 

Finally, l trust that Mr Milne has many pleasant journcr.s. 
threading through the Coast stations on the one hand, whilst 
threading his way through London's traffic on the other. I never 
could understand how one can do both, nt one aod the same time, 
whilst giving one's full attention to both- but then that's another 
subject for discussion. 

Auchtcrmuchty. Fireshirc. 

E. H. R oss, GM3LWS 
Formerly Manager CARS QSL. 
B11rea11/ZC4CZ/SB4CZ/ ZC4FB/ 
VPBCZ/GJLWS 

SWL QSLlng 
l would like to comment on the letter by S. Shaw ( February, 

1966 BULLETIN). What the OE suggests seems a good idea m 
theory. but in practice it doesn't work: not for me anyway. 

While I was in Cyprus with the call 5ll4JF I was inundated 
with SWL reports. mainly from OK. YO, YU. etc. As I could 
not afford to send them one of my personal QSL cards r bought 
a well-known rubber stamp outfit and made up the following: 

SB4JF. THJS REPORT AGREES WITH MY LOG 
Signed John Farrar 

Having stamped this in a prominent position on the SWL 
cards l sent them to the bureau with the rest of my QSLs. They 
were all returned. I don't for one minute suspect G2M l, for the 
error obviously lies with the foreign bureau.'!:. Perhaps others 
have had better luck than I. 

Trcncrom, Hayle. Cornwall . 
) . FAKRAK, 03UCQ 

Can You H e lp! 
e R. W. Limcbear. G3R WL, 190 Winchmore Hill Road. 
London. N21 who requires 160m conversion details for the 
Geloso 209 receiver? 

e C. B. Raithby, School House, Martin, Lincoln, who requires 
the formula for making special varnish to coat brass terminals? 
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RECENT ADDITIONS TO 
THE RSGB PUBLICATIONS DEPT. 

From Semaphore to Satellite (ITU)*­
World Radio-TV Handbook (1966)t­

* Rcivlowed on paoa 232 of \he Aprll Bu/ldiu 
t A doscrlpllve loaOcl 1; evallable on requv&I 

Radio Publications I nc. 
Better Short-wave Reception 
Cubical Quad Antennas 
S-9 Signals 

73 Magazine Publications 
Frequency Measuring 
Parametric Amplifiers -
Test Equipment Handbook 

Admiralty Great Circle Map 

All prices are post paid In the UK 

RSGB Publications 

Folded 
Rolled 

28 Little Russell Street, London WC1 

70/-
29/ -

22/6 
22/-
8/6 

8/-
15/-
4/6 

6/9 
8/-

American Magazine Subscription 
Service 

CQ, The Radio Amateur's journal 44s. p.a. 

QST, devoted entirely to Amateur Radio 
Personal subscription 43s. 6d. p.a. 
Schools, Libraries, etc SOs. p.a. 

73 Magazine 30s. p.a. 

Posted direct from USA 

RSGB Publications 
28 Little Russell Street, London W .C.1 

eddystone agent Acos, AKG, 
Bollin1-Leo, 

81.1Jgin, Colvern, 
Chapman, Diodes. 

Eddys:tona , Elcom, 
Electro! u be, E xid c, 

Garrard, Grampi11n, 
Jordon-Watts, Leak, Mu l-

1 o rd. Phill ips. Rolays. 
Reliance, Resto, Revox, SME, 

X 
Sonotonc, Sony, Thore ns, TMK, 

Timac. T ransistors, T ruvox. 
Valves, Venner. Vortexioo, WB, 

Wh•rld•le, Wires and Cables. 

~george street oxford 4n83 

4ll 

lMBUtS tU 
DD1Sl8Bl 

VISIT THE EDDYSTONE 
DEPARTMENT AT IMHOFS 

SEE, HEAR AND COMPARE 
ALL MODELS WORKING 
SIDE BY SIDE ON 
PERMANENT 
DEMONSTRATION 

SAME DAY DESPATCH 
TO ANY PART OF THE 
WORLD 

FREE DELIVERY IN THE U.K. 

AFTER SALES SERVICE 
SECOND TO NONE 

SEND TODAY FOR 

ZMHOFS . ~ . . . . 

See it now at lmhofs the 
Eddystone' EC10 transis­
torised receiver for com­
munications work. £48. 

come to lmhofs for other 
Eddystone receivers 
including 
EB.35 £59.7.6 EA.12 £185 
840.C £66 940 £133 

-also Eddystone die-cast 
instrument boxes and slow 
motion dials. 

All Items can be sent 
abroad, tax free, under 
our personal and 
direct trouble free 
export schemes. 

FULL DETAILS 

Main Eddystone 

Retail Distributors 

for London Area 

Alfred Imhof Ltd. Dept. 12/6, 112/116 New Oxford Street, 
London, W.C.1. MUS. 7878 R.80 

S.S.B. PRODUCTS 
DERBY 

SPHINX TX. 160, 80, (40), 20M. S.S.B./A.M./C.W .. 
70w. ... ... ... ... . .. . .. ... C18 

CANONBALL TX. 160M. S.S.B./A.M./C.W. (BOM 
version) ... , .. ... ... ... ... £28 Ss. 

DELTA Co-ax aerial c/o control unit. A.C. 1/P £7 Ss. 
NAPOLEON S.W.R. bridgo. 80 ohm. for/ Ref. 

S.W., etc. ... ... ... ... ... ... £5 Ss. 
SILPLUG replacos Sv. Roets. Two typos ... 39/6 a. 49/6 
SCARAB x<>I filter kit, inc. carrier xtal each £6 19s. 6d. 
SCARAB ><tal Olter complete •nd •ligned each £8 7s. 6d. 
HA350 RX. 160M-IOM. Air tested-properly, etc. 80 r ns. 
6146 VALVES New 30/- c>eh 1/- P & P. 
PYRAMID mains transformers. .T. plus corr.) 10 1r-ns. 

Fils. ... plu• corr.) £) 

PYRAMID 6HF5 valves ... ... ... ... each 31/6 
Bases (in stock) ... each 4/-

BUG KEY -ve.,...ry-r""'ob,...u_st_ >n__,d ..... fufly adjustable ... uch 85/-
KEYER automatic tr3nSistorised A.c. 1/P. ecc. oach £16 IOs. 
AUDIO M IXER pre-amp. 4-Hl-Z 1/P. Hl·Z 0 /P. uch '45/­
LAFAYETTE G.D.O. Full coverage, good value each £12 IOo. 
MECHANICAL FILTERS "2·1 kc. >t 6dB> 'lss kc/s. 

£9 19s. 6d. 
DYN AM 1c-=M7 1""c"'•s"""'D'°"M'°'1"'7 _o_r ""o"'M'"'176H,,.,..L ___ c.ch 99/-

Stand 10/6 
XTAL MIC'S BMJ 37/6 

Inserts 
35/-
8/6 

RECONDITIONED RX's ond TX's Always in Stock. 
Please add Poscagc and Carriage/ SAE with all enquiries. 

Closed July l / 16th Holidays 

7A EDWARD ST. ~~:g: 
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Designed for VHF or 160 Mobileering 
the 

TW COMMUNICATOR 

• EASILY INSTALLED 

• SIZE 12• x 4-f" x 7' 

• SINGLE BAND UNIT 
• 12 VOLT DC OPERATION 
• HIGH LEVEL MODULATION 

• PUSH TO TALK OPERATION 

COMMUNICATOR 2 144-146 Mc/ s £69 

COMMUNICATOR 4 70·1-70·7 Mc/ s £ 69 

Write for 
Illustrated 
leaflet 

ALSO AVAILABLE-TW·210w. TX wJth high level mod., companion mains 
P.S.U. TW Nuvlsior Converter. TW70 CM A2S?1 Converter. S olid 
State Converters. 2 metre and 160 metre Mobile R~celvcrs. TW T op 

Complete--only Mic. & Aerial needed Bander tow. TX. 2 metre Solid Slo.le V.F.O. 

~ 1J w ~ 1J [f{] ~[ffi~ ELECTRONICS 

~ 15.~ILBERT STREET . ENFIELD . MIDDLESEX Wo<•~ ''"' "'" 

•---HOME RADIO LTD. 187 LONDON ROAD, MITCHAM, SURREY 'Phone MIT 3282'---, 

BARGAINS GALORE!! 
Hurr y I Hurry I Hurry I Many of the bargains we are 
offering (at a fraction of their correct value) are single 
items, so seize your pen Now and don't lose the chance 
of a lifetime. Remember, it's " First come, first served." 
Avoid disappointment and send today. Please add 2/6 
postage and packing. 

Here we are: 
I only, Mosley TA32JR Trlband 2 Element 

Beam 300 Watt. List price £17. 10.0. NOW 
£9.17.6. 

2 Metre SPOXO 80 £4.4.0. plus 15/- carriage. 

TUNING CONDENSERS 
Eddystone 
Eddystone 

35Pf Butterfly ...................... ...... .. 6/6d. 
160Pf Single . . ........... .. ...... ...... .... .. 3/6d. 
500Pf Single .. .... . .... ...... . ... .. ..... .. ... 6/0d. 

EDDYSTONE TRANSMITTING CON DENSERS 

Cat. No. 8 15 60Pf single 1600v. (list 16/ -) 10/-
.. 818 31-31Pr Butterfly (list 24/ -) IS/-
" 833 I 00-1 OOPf Split stator 2SOOV (list 52/6) 32/6 
.. 834 100- IOOPf Differential 2SOOV (list 51 /6) 31/6 
,, 839 390Pf Single (list 44/-) 27/6 

T RIMMING CONDENSERS 

SOPf 3500V ...... . ..... .. .. .. ......... .. ............... ......... . 2/-
Jackson C.80 1 type Air dielectric 20Pf.. ............. . .. 1/6 
Jackson 50Pf ............ ... . .. 1/ 6 
Jackson I OOPL ......... .. ..... . I /9 

HIGH 

3Pf 
200Pf 

IOOOPf 

VOLTAGE CONDENSERS 

4kV ..... ....... ... ........ . ...... .... ........... . ..... l /6 
IOkV ...... ...... . ..... .......... .. . .............. .. .... 4/-
3kV ... ........ . .................. . . . . . .... . ... .. . . .. . . 2/6 

However if you are after run of the mill 
items such as resistors, condensers, coils, 
chokes, transformers, why not send for 
our catalogue? 210 pages, 5800 Items. 
Price 7/6 plus 1/6 postage. Each catalogue 
contains 5 coupons worth a total of 5/ ­
lf used as directed. Send your P.O. or 
cheque for 9/- with the coupon on the 
right. 

r---------------------------~ I I I Pleue write your name and address in bfock capitals I 

I I 
I N A ME I 
I I 
I ADDRESS I 
I I 
I I 
I I 
I HOME RADIO LTD., Dept. RS, 187 LONDON ROAD, MITCHAM, SURREY I "--------------------!-----------------------------' 
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THE ONE-SIXTY TWIN TRANSMITIER 

HIGH LEVEL MODULATION FOR "PUNCH" - SWITCHED 
NETTING - FIRST CLASS C.W. -ILLUMINATED DIAL WITH BIG, 
EASY TO READ FIGURES FOR MOBILE SAFETY. 
Possesses every fo:uurc required lor botl1 mobirc >lod buc station use-NOT a 
compromise. 
Instantly tnnsforrabrc from c.u· co home with plug and sockct connection 
to either model E.5141 1'2v. D.C. Power Unit or model E.5142 A.C. M>ins 
Power Unit. 
NO CONTROL UNIT TO BE BOUGHT AS AN EXTRA-ALL RELAYS 
BUILT IN, including: icri:il chango over and receiver muting. 

A.C. POWER UNIT E.5142 
llV D.C. POWER UNIT E.5141 
SPEECH COMPRESSOR E.Sl43 
MOBILE CONVERTER E.5144 

PRICE CT.7.0. 
PRICE £8.0.0. 
PRICE £5.0.0. 
PRICE £5.5.0. 

L1il1t 1e1i1· Li111iie1I 
CROMWELL ROAD · CAMBRIDGE • Tel. 4710 1 (4 lines) sro c<J<Je OCA3 

N. W. ELECTRICS 
GJMAX 

MARCONI RllO VHF RECEIVER. 5incle channel betwHn 60-100 
Mc/1. Hains Input. bu ilt-In Loudspeaker . ldn.1 for modifiutien t o 
4 Motl'tll , Supplied with circuic buc lou Xt~ and SU4. £l 10.. 
Pon•c• 7 /6d. 
PCR l RECEIV&RS. Freque ncy range 550 Kc/1. to 1.5 Mc/s., 2·7 Mc/s., 
1-23 Mc/s. New in orlcinal p;ackin11 tuted btfor• d~puch, 
£7 IOt. carriare 15/·. 
PCR POWER UNITS. l lv Vibrator pack . New. 25/· pou paid. 
Rane• of Aluminium Chu1i1 l f' hich S.A.E. for list. 
72 & 300 ohm ribbon feeder. Flexible Conducton, 6d. yd., PoSt l/· 
any loncch. 
75 ohm Super Aoraxial lOOW 200 Mc/• lO yd1. £1, '40 yds. 37{i. 
60 yds. SS/·, p. p. l /6 any loni th. 
Morse Keys. Amorlun Typo J37 111d and jack plur. S/., p. p. I /6. 
Aft 16 and AFI 17. Mullard transiscora 4/· each, poot paid. 
Mullard BYIOO 800 P.l.V. ·SA Sf· p.p. 6d. 
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AR88 Mains sundby and AVC/N.L 1wltches 4/· .. ch, pe1t p•ld. 
AR88D, 4SS Kc/1 1.F. Tran1form1n S/·, p.p. I/· . 
HALSON lFIF MOBILE AEIUALS £6 IOa.. POST PAID. 

T .W . liQU.,M!NT AVAILABLI! 

Rance of STANDARDS• H.F. XTALS available 

pl•a.a• 1-end li1t of requirem ena 

EDDYSTONE RECEIVERS AND COMPONENTS, 
CO DAR, DEN CO, REPANCO, etc. We welcome all enquiries 
however small. Stimpad addressed envelope pleue. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtral 6276 

JXK CONVERTERS 
Converter• 

Tran1i1tor Equipment 

l·4m. l x Texas GM290 RF. 3 dB NF. GMl90 mixer £11 
70cm. l x GMl90 RF. 4·5 dB NF. GM190 mixer £1 4 

Preampt. RF sections as a bove converten ... 
2·4m, ... £S 
70cm. ... £7 

V H F N oiae Generator. IN21 UHF silicon diode... £5 

Crystal Marker U nit. Me1acyde marker si1n.als to 450 
me. ... ... ... ... . .. ... . .. ... £6 

Speech Compre11or. Hi&h or tow impedance mic. input. 
10 dB incre.a.so in avongo transmitter output, Prcvonu 
overmodul:ation :and flu-toppinc. Adjustable com• 
press ion £6 

S.W.R. Indicator/ Modulation Monitor/ RF O utput 
Meter. 450 me. max. Trouch line construction 7S ohms. £6 

All units :are mounted Jn inurumant ca.sei siz.e #'"' X 
2;• x ti• in silver arey himmor nnlsh and Include PPJ 
battery and on/off switch. 

Pleoso odd 3/9 pest & rackine por item. 
S.A.E. for cechnico lnformotion. 

We specialise in buildlna cquipmonc to individual speci· 
Oc:ation: VHF Transmitten. Tnnsvertors, Converters 
etc. 

Toxu lnscrumonts GMl90 UHF tnnslnors. 19/6. GEX 
66 UHF diodes 7/6. lCl9 croundod crld 70cm. & 23cm. 
criplen & PA. £4. Silverplitlnr. 

JXK CONVERTERS (GJJXK) 
PEEL HOUSE, PORTERS LANE, OSPRINGE, 

FAVERSHAM, KENT 

JACKSON ct 
the big name in PRECISION component~ 

MINIATURE AIR TRIMMER 

Jackson type C 16 is a robust 
air-dielectric trimmer of 
very small size. Suitable for 
use in high grade equip· 
ment . The standard com­
ponent Is designed for 
mounting on Its base by 

two I 0 BA (.07") clearance ~ 
holes; two other forms · • 
provide for printed-circuit 
mounting. Price 9/6 each. Actu•I Siu• 

* C apociuncos: l ·S·7·5 pf, 3-8 
pf, l · I l·S pF. * Air &•P 0·007S in. * lentth buk to front 0·4 in. to 
0·58 in. * End i rea 0·)75 in. squ;ire 

* Silver. plated bnss vanes 
* Siliconed ccnmic insulation * Beryllium-copper rotor spring 
* Temper.uure (oeffkic" " +so 

p,p,m. per dot. C. 
Wriie (or li<er-oture 

JACKSON BROS. (LONDON) LTD. 
Dept. R.S., KINGSWAY WADDON, CROYDON, SURREY 
'Phone: Croydon 2754-S 'Grams: Walfilco, Souphone, London 
Conodion OisU'ibutors: Mtrsrs. It Mock & Co. Ltd., 1485 South West Morin• 
Dri'ft, Vancouver I 'f, 8.C., Canada. 
Arntricon Oisu;butorr; Musrr. M. Swedr ol Elccttonlc.s. 258 Broadway. Naw 
York 1. N.Y. 
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Are You Reading 73 

The Only Really Different 
Amateur Magazine? 

Do you enjoy reading OperatioK News, YL 
Colmnm and oat-of-date DX Ne"a? 

THEN 73 IS NOT FOR YOU. 

73 is the fastest i!'Owing Amateur Radio magazine in 
the world because in its 128 pages it publishes about 
35 technical and construction articles every single 
month. 73 has the latest developments first. It is laced 
with subtle humour and salted with provocative 
editorials. DX-ers will be fascinated by the continuing 
adventures of Gus W4BPD who is telling his life 
story exclusively in the pages of 73. 73 must be expen­
sive ? No, it isn't, because we want you to try it and 
become addicted. $4 US per year world-wide. UK 
amateurs may subscribe direct (73 Magazine, Peter­
borough, N.H. 03458, USA), or through R.SGB 
Publications, 28 Little Russell Street, London, 
W.C.l, pr.ice 30/·. 

ER.SIN A-'!"11 
11f11w. . 

SOLDER 

For quick, easy 
faultless 
soldering 

Ersin Multicore 5-core solder is easy to use and economical. 
It contains 5 cores of non-corrosive flux, cleaning instantly 
heavily oxidised surfaces. N o cKtra fluK is required. 
Ersin Multicore Savbit Alloy considerably reduces the 

wear of copper soldering iron bits. ---.. 
HANDY SOLDER 

DISPENSER 
12 ft. of 18 $.W.g . 

SA Vlll T nlloy in a 
con tinuo u$ coil, usc<l 

direct from frcc.­
slnnd ing dispenser. 

2/6 each 

k'._\ STRIPPER 

A~?,i~s~~u~~ion, l
' BIBWIRE 

c uts wire clc:m"1'· 
Adjusts to tmy $izc. 

4/- each 

Available from all Elecirical a11d H ardware sh~s. 
If 1111obcai11able write co: 

MULTICORE SOLDERS LTD. 
Multicore Works, Hcmcl Hempstead, Hen s. Heme! Hempstead 3636 

M.•/B 
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J. B. LOWE 115 Cavendish Road, 
Matlock, Derbyshire 

Tel.: Madock ~30 

Let:t c.ootluue to flog bit,, awl \\i'M~h um e-ct. ta.t. on t he f&ntAatlc. uron t h.e make.•. 

llEW SURPLUS 

Blowe.rt: Oot.ndy llt\.le ·.ff" oitll, 1:e11trif11~1 llln \.li tb l2v ll.1'. 11\(ltot . l l"ll •m~k •lr 
blow. wcH WA()1l ya lrnou'l 17{6, lH)lrt tree. 

Capacitora: ~0(• 11f' mien.. '.!·5k\· .• 2J ... O·ot mfil ttOO\'. 1· rntmL'\r, ad. ueh. 216 .a. 
•loun. 170 IJl1 mrll'llJlc n:lngle:gunlf, 2h 1lonbl.t gn.ug, l':'H/l ':'I!, 3J6. Air fVO.<.."r:J 
Lrltnml!rM, :!O nnJ 3tl ltl•', 118 . 

Cbokn: hlu l fo r lh l}. !!o.U , , :.:· ll" ' · '.?l' lihih.3!8 . Pully,.hr" IJ+l.,-1 l Olf l-.!Oru:i. 
, ,·c.ry, ' 'CT)' ~on~rutJve), -11 • • at" x 4r hifth, 7}6 . ('1rn't. nndJ>r5t.and ~h>· 
Llu.'11e don't. 11cll Hke h o(.. cako-lh !!)'.ri' f CAll)' \'t'Tl' gOQd. 

Coils: A ,.ot111le t'tt t" J( t • .111hot tunt.'11 fom1er.til rH•s-Ov mr>unt"1.J In o.h f F. l'"an, 1'-. 
2· >; I" e.h1r;: tum"l.I fortur.r. Rfifld ch.:wtl• mountlil.i: hi j " h ole. 2 , • • 

~:r•: h'ully n.dJu~:thlc, b".:W)' ilut)• n1ul f-"t:'"ll1•n \. ''nlta• at 4 - . 

11<oi.,., 
'rr~: s.JI6t~ 1·zo. 1011/JJ\. S.113l. l 'IJ5. SJJJ J, J!IZ9. SJ/S//12. Slorlt1 1'$ 
U.C. \'OIUl.J::t> J:t t'i •i or l'J ~.a 'l:l I'.! 
Re~lilt.uncc tiOO ti':O 
( 'onl.M lJI Dl'V'r '41i :!?mAk~ ~ Jl<.tlo 

100 1 O<lf l on GGOO 
3r mn.ke lJl bn.'Kk 01·' 01' 

2 brf:'<lk m.\.k.e 

l'rJf~~u S115lfti11~ 101a.11y ~:1~1DM!'d. s;;~er T s I· l";;; b .... ,-y il1~t1:-p1&11e 1~ '!.1th 
" l'llckcnlng 1..huJ, 

R ecistors: Thou.sands 1uul lhow.'\.h1.h of IJ wutl Wl!lwyn 5°~ 470K. l d. cJtcll. 
.Uoy! U111.t. WM l'IOUlt "-"IC.([UUlU! Trrulf! eJ1111drld \\"di:uruL-d "'lll1 uJJoW ano1I 

SwitcbH; ~tna:lc 1wlr: net.al c1o heavy ttuL~· kullr 11witch, 2 . .... U. P.tt.T. l\U.f'h rmll 
";u1 knob, J!J •• Micro •"•lkh~s. 2J ... 

Vibrato NI: .c. 11ln t ~ ,•olt. 6d. 

Te-rmlnal Boarc1s: .AH Wpe111 ri.niJ !dLet. i • .. ci1•~b. EYe:rr !hnick ehoultl IUH'< " 
llt.llX'tfon ol 12 fo.r 4/· . TW.!i wUI t 1:1coum;e you to huUd (llnd order mo1r Junk. 
from roe!). 

Trantrormen: MJniJHmo a.u1tlt,t 011tput, ttAJ.ulArJ a.mu,.,, Rl07 o udlo. ARS8 1.fl' 
C"ryJO\.a.1 lo~d. :tlOilulnUon l: t ur t a111H .. "l°I 1: !, 4 : 3 , 2: 1, 4 ~ l l'lhout '.!.i' cu~. 
All "-\. 2Jd ea.ch. 

Vt.riom.eltrt : The 'Nhl or lhe Ht ~L \'Ml<nuotcr-"'ith this a t. ,,a &nJ A ~ht:tfl 
varlAblc you hl\VO lln n.nt.tnnA t.nnt r wbl.ch wm do" 1'0"'(tt o f ~ood to rou-r K'l. 
Not rt.-comnu•odM {01' a kilo\J'l\tt UutA.t. 

Sundr:r: Driver unit for U2!0 T'.h.t. 11et . 9 tcal!tort:. 8 CtlJ>.'U'.'llof!ll, :.lr tfHliiL-'t."I lil 
111:-" trimmer. 3 Ct;!.rnmic 7 _pi.Ji \•/bohtc~ 2 coJ11(uue11lug i.u.ned), h•rd"'CU"t J\nd -~ 
Lmuldonn.cr o.11 !or 5/·, 

Note: i 'his 11bo"re rtua 1! :LU BHANU ~:t~W A.."\J) DOXI-:[) wrvln.!t. Tn ruh11t luu I 
h1wc: !IOUHI new ~t.nR ot current. mllnuJncu.ttt, whJch. u It. I~ 1>rio.....:) well l~Jow 
wholt"fi.'\lt', ttbCJuhl !'t!ll quli::kl>·· lmt. JL "-'Un'l b..'Cllll.$0 )'OU t.h.lnk du:ro'• 11 ic.11..tch 
tn l t., 

Resbtors: Xormal uc"" colour t-oded l w. 10, 22:. 33, trn. GS, 82. 220. 3~0. 170, 
,,i;o, ~·(:!-; , ~2l(. ISOK . 330K. O.fl\JK, 2'2.ll, <&·i.lt .. 2d, C!:ub: 100 for 16!· . L'.> \\' 
"'Ir!! WQUU.d 200, 2:'.ii), 30(), :lt;i\), l"1()0 (lbnl~, 4d. enoh. 

Capacitors: t'tmrnlc 4·7. 10, '2"'2. •17. 100 , tlOO pf'. 4d . e:ieh. Tobnltlt--17, l :'.10, ~'20 
rF. O·O?"l m.f', U·111i. 0·22. O·S:S. 3d. c.t11::b. Dl~ea-.,ml.-...lJ•1J-Ot , 6d •• !)•01. 811. i;Mh. 
IIJgh Vo ll.aa:e-o·no116KY. 4 '6 . Q·OOl -201\\', 91 • • l)'l)Oi1 ~!'iK\', l OJ- . o ·o.o; 10KY, 

7/ 6. 0·! 7K V, 5/•. 

R.EOElVERS. TX11.--::ete. 
New, and a ll In 1toC1k: S'C .. \: l5, l lk.:?·, Rwnn 3!50, KW~OOO, (:odlir AT.~. Plt:l•'IX. 

l..i11r\ycu~ J( A-350, KT·:J 1(1, t<:ler.tn:mlqttctt Q P IG<i. luun ~nd fron t. t-nfl , !12 12 - . 

Fillers: M1""CllRnical:·f:1G);\•/11 a.ti tlU~(lv Uu.'. UA·JCi(I, £9 "19/6. 

~Yltn.1: 9 m c11'"-U 1.c f.'ibulnu.! ."\ P·IM. an1I XF·llD t\~ 15 a:ns. ~11 19 )t"tls. rM1~·· 
l.h'1;ly. Tht-g.c 1t.n: 1wdo•Jbt.edty di:ad gt::11\utUah, b"g' a t kult.ur. 

Second~hand : A !le!l•"l.-1.inH of ndnL !'il.UrT. I ~·11/li altinu. l'J m•r ·· miu1 1u\d '"'"'' ''~·" 
hut. ('_{'~IJ lhl" ('ollin.,o; h ll4 fanlb-wh Rt. ttx h.wl•l !--t10 don'L UJK1;t. mlrodf ' fhJ111 

t.hu JlOOr ol d 83i,H. 
t ·umru ":'~SL , £200 
1-:i~I~ th60 ta.a 
IAfrt.)'(!tte llv.go !35 
DX IUOll and SBIW • • , • £75 
lfenthkit. 0.X40U n.nd V1"H1 • • .£2.S 
1rnllkmfl..r11 ~'.i.,lc\ ! 8 

rr:1UIL.Tnf"'n sx: J 11 
H a Wc:rnJtn:-IJ IM'-11 Un<!:i.r 
lf:tlllt:nllt"n UAt. V.1-'.0. 
1-'.dd)'ltOne 8 40• ... 
U eat.bkit. RAJ , , 
IWI 

• fl.25 
. u oo 

£36 
£40 
£35 
£~ 

Awl nliol' th,• f•>llnwlui; v.hJch 1l1J u<n. 111Uh• m .. 't..'t mr 1l!'1l11ill.u1 r-f mint , hut Ar~ 
nevtrtbol~ pert~tJy @OOd. 
~WtJ.00 llru:M • • • • £60 UHO ?!£."\., t•oJL•. E( .. _.aktt 111111 
l'i•n•lt• Cub • • 130 1•-11.u. , , ! 20 
K W7!J • , • , 120 KW V11.llant f 20 
U )'OU AN Jc,()king (1lt l\ l':c cir UX, \'f" lnf('f't$tetl lull widt l"!Ulf:O O( bi.lot nnd piece~. 
11 s.n..e. wlll s;:d ~·ou the lt\l~t. 'i"lock. l.et 'is wheel nnd J~l bc ... 'Au!~ 1·111 t:ffltlhHt 
high to bull.I 1111 n. !'tocL of flcH:e!tttl·h:m~t fl.tull', 
U. r ,-4..'t<rUtinlJ .. ft pl.:Mt1t1!. •f ib• poor \.'rtoJlt t•o1u1>an)~ at e 1Jow11 l u their l:t""t.. 
fow palt.ry mtllio u!fl_ 
•ryrv!l--ttilt m._, h•>W 01ucll yo11 "'nnt to llp t•rul r.nd I 'll t.~11 )'OU your beat,. lJuy 
wh M ut fe."r ''T f.'H·our. wl1ctllt.'f I t'All •ur11ly h., ur nv1... l!x11t!t1,,.-lf you d vn' t. 
11'"1iO\'(' c.hts. n a.n . .-. "ill 1~ut. um Lv the l~1 f 
H'l.otll'd: T l·' l ·H .Jli;. we.11. !Old I\ CiK111,)r i:nuk;IO~ Ol!lcllblor • 

.Po.rtaie : l'k>n..fe k nd 11lc.ut..r Qf roxt n1 f"l\&h vdlh onlcr lo CO\'C'T 1\0l"tA~a-1'11 ~fund 
Uu1 lm.lt\n .,:c. Ht'«lctflber tJ.lllt.. }"rctl Jot>&t. STA It TS 4\t. '!/01 I : 'fhll G. l' .0. rnr1J\e 
t.uu~ ~!h lh1• 1IN1l t h:rn 1 \l1l l I: 

7 3 de B i II 
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G3ZY G3ZY 

J. & A. TWEEDY (Electronic Supplies) lTD. 
Appointed Dealer ond Stockisc 

EDDYSTONE, K.W. ELECTRONICS. GREEN. CODAR, EAGLE. Etc. 

New Equipment 
KW 2000 £173, A.C . p.s.u. £32, 
D.C. p.s.u. £32. 
KW 2000A £ 195, A.C. p.s.u. £10, 
D.C . p.s.u. £40. 
KW 600 Linear £1 15. 
KW Vespa £1 10, A.C. p.s.u. £15. 

Eddystone Edomctcr £19. 10. 
Eddystone EAl2 £185. 
Eddystone EC I 0 £48. 
Eddystone 840C £66. 

STARR SR5SO ham band D. 5/ HET 
58 gns. TRIO JR60U G.C . & B.S. 
indudo I 44 mc/s 59 gns. 
LAFAYETTE HA3SO xcal front 
end 75 gns. 

-----
U sed Equipment 
Heathkit VFI U w ith h•ndbook 
£7.10. 
BC312. Sulit in p.s .u .. external 
spkr £14.10. 
Rl20 70 mc/s Rx len xtal and 
SU4G £3. 
Panda Cub £30. 

Trimmers 
W ingrove & Rogers air spaced 
0·5 to 2SPI 6d. each. 

H.P. TERMS AVAILA8LE 

Ex. WO. 
Cius D Wavemcccrs 78/9 + 7/6 
car,.. 
No. 10 calibrators £4A. + 4/6 
carr. 
Transistors (Post Free) 
OC26 7/-: OC44, OC45 2/6; 
OC71, ocn 3/-: OCSI, OCSID, 
OC82. OC82D 2/3; AFI 14 4/-; 
Afl 15, AFI 16 3/6: Aft 17 3/3; 
OCl70 3/·: OCl71 4/-. 
M•tchcd secs I • OCSI D + 2 x 
OCSI , I x OC820 -i. 2 x 
OCSl. I , OC41 + 2 ., OC45, 
all ac 9/· per set. 
Rectifiers 
IOOOV p. i.v. 2S0v., t amp. 6/ -. 
Valveholders (Posnge I/·) 
B7G PTFE 6d. each. (5/- doz.) 
B7G McMurdo with skirts 6d . 
eoch (S/· doz.) 
1.0. low loss ceramic 6d . (5/ · doz.) 

Microphones 
Acos MIC 45 18/· post lree. 
Eagle I OOC 32/6 postage I/-. 
E•gle Dynamic DM611 (SOk) 32/6 
posugc 1/-. 
Full range ol Eacle motors & 
:iccessories. 

TRADE-INS ACCEPTED 

6-4 LORDSMILL STREET, CHESTERFIELD, DERBYSHIRE 
Tel : Chettcrfield 4982 or Holmcwood 506 (Evenings) 

N EWT!(ANSISTO!( 
CATALOGUE 

Pleu e send two shillings for c;auloguc 

mar Ii son 'Dual-tone' 4 9/ 
test oscillators -

Prin[cd circuit const,-uction, 9V bJ.ttery conns. for PP3. Output: IOOmV. 
IOK ohms, co·ax socket ( I kc/sand 2·5 kc/s st;a.nda.rd) mixed, but separ2tely 
switched. Suiublc ror testing s.s.b. tnnsmittcrs:. Easi ly mounted or built 
into other equipment, Ji in, X 1 i in. 

JOHN WllllAMS ELECTRONICS LIMITED 
176 HAGLEY RD., HALESOWEN, BIRMINGHAM 

BLANK 
CHASSIS 

rrc,i.dou nu.d~ Jn O\lr m\"lt workt from 
comwuclal qoe.Uty hA.lf·ium.1 AJumlnlum. 

Two, t.hrt.ll w (O\lt tided 
SAME l) A Y SRll \'lCK 

of lJ"'d' 'lO d ltft'l'cnt lc.rtM u1Nlc Ull to 
YOU"R 8 t7.V. 

{m.ulmum lensi:th 3~·. dt:1)th , . , 
s t::iD FOR 11.1 .. uaT lt ATl':O IA:::AFLBTS Cir on:lu iltrnlght l\Wl\y, workil)jt 
out totAI l\t~A ot m at4!rlal rcftll.lr«l (lutluttlug W"rulh:) :tbd rcl("J'rluir l.(l LAble 
below, wblch 111 tor t-ou.r·alded c.MN.ia lo 161.w.A'. Alu.rnJnhun. 

·US 1q. In. 4/~ I 176 sq. lo. 9110 I 304 1q. lt1. IGJ2 
80aq.ln. ~/ 10 WS:Ma. ln. 11/2 330 .. 1.111. 16(U 

112 t Q. tn. 7/2 2•10 AQ. In. 12/G :l68 1Q. In. 17/ 10 
144 '"I· i n. 9!'1 272 &Q. l.u. t :J/ H) aol.l 1wo tl'l.l.ta 
P . .t t . :Jf- P. A: P. 3iG P. ,\:: P. 4/-

01.cou.nt.t fo r q UJUJtltles. Mo rti Lhlln 20 id~ kept. h.1 1tock far eallr::r t. 
FLANGES u·. 1- llr r > !'kl. f;lf:r hr.n,I. 

STR.E!IGTBENED CORNERS II- <>Qb « ru.<1". 
PANELS. An>' ~l.tc up to 3 ft.. 11t. 61- !!!'\. f t . IG 1,w,g:. (18 1.~'.sr. 3/ 3>. 

P lu.s p<HJ\ ancl PAllk.lo.it. 

H. L. SMITH & CO. LTD. 
2Si·:.!.8~ EDOW'AU E RO.\.D, .LO~'llON, W.:.! f 'AO $t)91 /76tl:i 

PRIVATE ADVERTISEMENT ORD,ER FORM 
Please send advertisement to SA WELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON, E.C.4 

Jd. per word (minimum 5/-), Box Nos. 1/6 (including forwarding replies) 

Please Insert above advertisement In RSGB BULLETIN 

NAME ....... .... ... .............. . .. ........... ........................... ................. ...... ...... .. . ... .... ........ .......... ..... .. ..... .... . ... . 
(in BLOCK CAPITALS) 

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

~e .... .. ...... ......... ... ...... ... ............... ......... Signed ....... ....... ···········-··· ························ ..... ............. ........ . 
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CLASSIFIED ADVERTISEMENTS 
ADVERTISEMENT RATES. Members' Private Advertisements J d. por word, minimum cha.rie Ss. T r-ade Advertisements 9d. pe r word, minimum 
chuce 121. All c:apials Is_, per word. minimum charge ISs. Write cle:irly. No responsibility accepted for errors. Use of Box number Is. 6d. extra. Sand copy 

co s .. w e ll & Sons Lt d. , 4 Ludc,.t e Circus, London, E.C.4. Remitt• nces should be mode payo.blo to Sawell and Sons Ltd. 

SITUATIONS VACANT 

CIVILIAN RADIO TECHNICIANS 
required by Ministry of Defence (Air Force Department) 

VACANCIES a l RAF SEA LAND, Cheshire RAF CA RLISLE, Cumberland 
RAF HEN LOW, Bedfordshire RAF PR ESTWICK, Ayrshire. 

DUTIES Installation, servicing, repair, modification and testing of RAF air and ground radar and 
wireless cquipmeni. 

QUALIFICATIONS Three years training and practical experience in radio engineering field . GCE ·• 0 ·· levels 
in English language, Mathematics and Physics o r equivalcni desirable. Candidates required 
lo take trade tests. 

AGE LfMITS 19 o r over. 
PAY Commencing salary according to age is £747 to £962 p.a. Maximum salary £1 ,104 p.a. 

(incrcase.s pending). 
APPLY TO: Ministry of Defence (CE3h(Air)), 

Sentinel House, 
Southampton Row. 
London, W.C. I. 

TELECOMMUNICATIONS SUPERINTENDENT 

required by the GOVERNMENT OF THE GAMBIA. 
Posts & Telecomms. Dept., on contract for one tour of 18/24 
months in the first instance. Commencing salary in sca le 
(including inducement pay) rising to £1920 a year according 
to experience. Tax free gratuity at rate of 25 % of salary 
drawn. Outfit allowance £40. Free passages. Liberal leave 
on full salary. 

Candidates preferably 35 to 50 years of age, should possess 
C. & G. Inter. Cert. in Telecomms. (Radio) or equivalent 
and have had a number of years experience in Tclccomms. 
including V.H.F. and Carrier. Qualifica tions in Linc 
Transmission, Telephony (including Auto) and maintenance 
of Auto-Exchanges and Creed Teleprinters would be an 
advantage. 

The duties involve l'rcquent travel in the Provinces and the 
ability to supervise by example. 

Apply 10 CROWN AGENTS, M. Dept., 4, Millbank. London. 
S. W. I, for application form and further particulars, stating 
name, age, brief details of qualifications and experience, and 
quo ting reference M2T/62700/RC. 

SERVICE ENG INEERS. Due to reorganisation and expan­
sion. vacancies exist for a number of radio and tape recorder 
engineers in the service department. A varied range of 
equipment is handled which will offer plenty of scope for 
experienced men to use their knowledge and initiative. 

Good starting rates are offered to sui table applicants who 
will progress lo staff status. 

Apply to the Service Manager. Elizabethan Electronics 
Ltd., Romford. Telephone RO 64101. 

FOR SALE 

CR300/ I. Excellent condition, £15. "Buyer see and collect. 
Weekends only. A4143, 6 Milton Road. lmpington, 
Cambridge. 
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FOR SALE-contd. 

TAPE RECORDER. Baird twin track, 31 ips, one year old. 
Cost £25, accept £15. C. R. Shaw, 2 Park Piece, Kineton. 
Warwicks . (A4156). 

VANGUARD 10-160m, CR IOO, Class D wavemeter, £35. 
Possible delivery Home Counties. Bradshaw. 77 Bedford 
Gardens, London, W.8. 

TWO-METRE CONVERTER. Withers Transistor i.f. 
output 4-6 Mc/s, £5. Ashley, 45 Castle Road, Causewayhcad. 
Stirling, Scotland. 

KW VICEROY Mk. II and kW 500 Linear. good condition. 
Package deal at £125. Nell (G2ABB). Bcckbury Collage. 
Bcckbury, Shifnal, Salop. 

QSL CARDS.- G.P.O. approved log books, cheapest. best, 
prompt delivery. Samples.-Atkinson Bros., Printers, Looe. 
Cornwall. 

EDDYSTONE 888A.- £75, ma1ching .. S .. meter for 
same £2 10s. Eddystone 840c- £38. Both £ 11 0. Both 
cxcellcni with manuals. Delivery by arrangement. Going 
s.s.b. G3UKM QTHR Leeds 51582. 

NO. 36 SET, TX (complete equipment) 20m. 15111. IUm.­
£19. Woden transformer (oil filled) 230V: 2 x 195\1 at 500mA 
- £8. TCS 6TX- £8. R206 Mk. 11- £28. 2X TX 1154 chassis 
35s. each. P.S.U.: 2000V at 500 mA- £J 8. 19 set P.S.U. 35s. 
G3SDK. Phone: LUT 55001. 

METALWORK.-All types of cabinets, chassis, racks, etc .. 
10 your own specifications.- Philpott 's Me talworks Ltd. 
(G4BI). Chapman Street, Loughborough. 

CLEARING SURPLUS ITEMS.- Avo No. 7, leather case. 
£10. Lafayette Model 99-2503 GOO, £10. Soundmastcr 
tape recorder various tapes. £ 15. Large USA TX power 
supply unit 50-1200V HT 12 volt LT ETO, £10. Prefer 
buyer collects. G3MLP GTH R. 
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EX MODERN R.T. M OBILE EQ UIPMENT 

QQV03·10. Ex equipment. 
QQV03·20. Ex equipment. 
QQV07-40, New 

12 6 6V6GT. Ex equlpmonc. ... 4 0 
17 6 6BL8. Ex equipmenc. ... 4 6 
IS 0 CV 354 2000 mc/s osc. New. 15 0 

I 2AX7. Ex cquipmonc. 
6AT6. Ex equipment. 
6AQ5. Ex equipment. 
6CB6. Ex equipment. 
6BJ6. Ex equipment. 
6BH6. Ex equipmenc. 
6V8. Ex equipmenc. 

3 6 6AL5 I 6 
2 9 EAC91 2 0 
3 6 EF92 I 0 
3 0 EB91 I 6 
4 6 EC90 I 3 
4 3 EL42 5 0 
l 9 

OC 28 equ iv. 12 volt to 60 volt. I 9 to l 6 
Low power types: ,., 9 to I 6 

SO AS Diode 800p.i.v. '400 m.A. .. . . . . ... ... ... 3 6 
100 and 500 micro-amp 3*• square Meters. N ew (Bricish made)... . 15 0 
Mike kits complete less cue ... 7 0 

Scpar:ate Items-Curly cord 2 0 
Push switch I 0 
Dynamic Insert ... . . . S 0 

D.P. D.T. Toule Switches IS amp. Ex equipmcnc 3 0 
Rel•ys (New), 14 k. ohms coil, 2 D. P. I S.P. . .. 6 6 

3.6 k. ohms coil, 2 D.P. Heavy ducy 6 6 
110 ohms Londex cypo 2 S. P. Heavy duty .. . 6 6 

SO ml. 4SOV Elcctrolytics. Now ... 3 l 
40+ 40+32 lSOv D.C. Eleccrolytic. New 4 0 
2" Speakers 80 ohm. New 4 0 
3' Speakers 3 ohm. New 8 6 
4• Speakers 3 ohm. New 10 6 
QQV03·20A " Kit " 
Base, Tank cct and Micro Adjust<!ible link assy. for 2 or 4 meters 
High pass filcers .TVI. 3 ccts . .. . 
Rel•y 4, D.P.C.0. & I, S.P. ... .. . 
Relay 4, D.P.C.O. SO ohm or 100 ohm 
Rel•y -4. D.P.C.0. 10 k. ohm . .. 
Reed switches complete. New. . .• 
Relay 12 voit coil S.P. 2S imp contact.s . .. . .. • . . 
Aerial Relays-Work up co 200 mc/s-Tx/Rx low power . . . 
Vibr.itors 12 •nd 24 volt Non sync., 121 HD4 . .. 
Vibr>tors ll ond 24 volt. Heavy duty sync .. CP126749/ 12 
Modulator Tr>nsformers P.P- 6V6 to QQV03·20A. P. & P. 3/6 
Modul>tor Trinsformcrs P.P. 6AQS-QQV03·10. P, & P. 2/6. 
C3r Radios list llgns. 2w 10% dist. fully transistorised Inc. speaker 

Full LW/MW .. . ... ... .. . . .. ... ... . .. 
Push Button Cor Radio, 3 wacu, 10%. 7" X 2· x S", inc. llOOO line 

spc3ker-Fully tnnsistorised-Full LW/MW-List 26 gns. 
Pye Car Radios in stock. 
Car R'3dio Acri:ils-3-scction semi-retractable 
Ferrite Pots, 0 .6 '" high. 0.9·'" wide •.. 
Termin•I Blocks. PVC- 12 way-5 amp .. , 

12 way-12-15 amp .. . 
12 w3y-SO amp 

Trip switches-Ii ;i,mp-2.30 vole A.C. 
10.7 Mc/s 1.F.'s . .. .. • ... . . . . .. ... . .. 
10 Bank-25 way Uniselecrors (Single •nd Double wipers),,. 
2 Mc/s l.F.'s 
Type 2000 selector .. . .•. . .• . .. 
Electrolytic condensers 10 mf rev. JS volt D.C. 

SO ml pol SO volt D.C. . .• 
Condensers 0.004-7SO vole wkg. . .. .. . . .. . . . 
Soil Heacing cransformers S volt 10 3mp. Tot. enc. P. & P. 6/6 
Mulci volt fil. transformer, C core . P. & P. 2/ - ... . •. 
Aerial W ire, 220 yd. roll<, Double braid covered. P. & P, 1/6 
Screen Wire .•. 
Screen Wire ( pick up) . .• 
Rcsccablc Counters 48 volt . . . ... ... . .. ... . .. 
Motors and ce:rtoiin spucs for HAGEN/Countess T/Rec. :ind Full 

Service Birmingham .Arc:i. 
Low Loss Co3x Switch Unit 2 switches-I I socket.s. P. & P. 3/6 ... 
B.P. L. Engine Analyser-Special Terms. 

Filament cransformer 12v 6 amp V/ V 6/ 6. P, & P. 1/9 

lntcrn3l Telephone Exch:\nge.s 100 lines 

Export-Telephone 12 line carrier stairs and boards. 

12 

10 D 
J D 
4 6 
4 6 
4 6 
7 D 
6 6 

I D 6 
2 6 

12 6 
15 6 
I D 0 

19 6 

12 D 

18 6 
9 

I 6 
2 9 

IS 0 
12 6 
4 6 

2 10 D 
4 6 
0 0 

4 
9 
J 

5 0 
4 6 
4 6 

)d. yd. 
2d. yd. 
I 17 6 

10 0 

HAMS WELCOMED AT OUR DOMESTIC AND ELECTRICAL TRADE 

COUNTER. OPEN TUESDAY TO 9 p.m. AND ALL DAY SATURDAY 

SATISFACTION GUARANTEED OTHERWISE MONEY REFUNDED 

AGENTS FOR CODAR EQUIPMENT 

Posuce, Pac:kina: and lnsunnce 2/6d. 
Orders over £1 post free. unless otherwise snted. 

GAREX WHOLESALE LTD (G3MMJ) EX ZS6QP 

Technical Adviscrs-GlACV. G2BFT 

1189 Bri1tol Road South, Birmin.h:am, 31. 
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FOR SALE (contd.) 

ElECTRONIQUES FRONT END QP166 £8. Ko kusai 
filter455- IOK 2.5 kc £7 I Os., and Geloso YFO 4-104 £7, bo th 
boxed, unused; Commercial 60 watt modulator and PP £13. 
24 Norfolk Ave., Sandcrstead. SAN I 126. 

MINlATURE ISO plus 150 pf variable Condensers, 3/6 eac h, 
Perdio Band I and Ill Transistor Tuners co mplete with 3 
AFI02 Transistors 50/- each. Slow Motion Drives 2/9 each, 
Power Transistor Sockets 1/6 each, Transisto rs similar to 
2N706 @ 18/- doz. Wire ended Silicon Rectifiers 800 P. l.Y. 
500 MA @ 30/ - dozen, 400 P.1.V. 500 MA @ 1/6 each. 
Polled .Bridge Rectifier Units size 11 x I± x t 800 P.1.V. 
2 Amps @ 15/ - each, Thyristors 600 P.I.Y. 5 Amps ((I 19/6 
each, 400 P. I. Y. 5 Amps @ 12/9 each, 250 P.1. Y. 10 Amps ft!) 
9/6 each, 50 P.l.Y. 80 Amps @ 32/6. J. Birkelt, 9 Steep Hill , 
Lincoln, Phone 20767 and 25 The S<rait, Linco ln. 

K.W. VICEROY MARK lllA £97 IOs. K.W.500£50. BC221 
Charts mains P.S.U. £18. 22 Lea Green Lane, Wylhall , 
Birmingham. Phone Wythall 3338. Will delivct 50 miles. 

BALUNS 160-10 metres, I Kw pep rating. 50-80 ohms. 
I : I ratio , G3HZP design. Limited quantity 15/- each incl. 
pstg. G3HZP QTHR. 

PROP PITCH MOTOR, the last one! Electrically modified 
and scaled ready for mounting, first £ 15 secures. This item is 
brand new. 4 811 A's with bases, seen some life but good for 
years. 25/- each. C core transformer .1100-0-1100 250111/a 
£1 plus post. 5 4X250B; 2 4X.150 valves. One ceramic base 
plus one PTFE base I OH/9116710 with brand new 4X 150. 
Offers: H. D. James. Mayfield. Willingham, Cambs. Willing­
ham 243. 

HALLICRAFTERS HT40 TX. Similar circuit DX40U. 
But smaller. I IOY.A.C. But c/w Auto- Transformer £23 
o.n.o. G3TLH. I 0 Langdale Drive, Flanshaw, Wakefield, 
Yorks. 

I so PROFESSIONAL I 
. • • THE YUKAN 
AEROSOL WAY/ . 

~ GET THIS AIR DRYING HAMMER F INISH 
; .. ., YUKAN Aerosol spraykit contains 16 ou 

fine quality. durable, ea.sy instant spray. No 
stove bakin& required. Available in Grey. 

: Blua, Gold. Bronze at I.if/I I at our counter or 
IS/ I I, cur. paid, per pushbutton self-spr2y 

~ can. SPECIAL OFFER: I can plus optional 
•. cnnsferablo snap~on triccer handle (value 
a. 5/·) for 18/11, carr. paid . 
o Choice of 13 solf·spray pl:ain colours and primer 

(Motor ur quality) also avail1ble. 

I Plea.so enclo1e cheque or P.O. for total amount to: 
YUKAN , De!'t. RSGB/5, 

l07a Edeware Roa,d, Lendon, W.2. 

NOW! 

n 

! 
0. 
-I ,,. 
c 
~ . = 
3 
0 
0 

~ 

KW2000A and power supply with speaker. £175. Box X7278. 
c/o RSGB BuLLF.TIN, 4 Ludgate Circus. London, E.C.4. 

QSL CARDS amactive two colour designs 25/ - per I 00, 
s .a.e. samples GJOYI Cotswold Banks, Honey, Huddersfield. 

COMPLETE Y.1-1.F. STATION T x., 2m, 70 cm anu 23 cm. 
Rx. So lid state l. F. s1rip converters for 70 cm and 23 c.m. 
Aerials, mast ro tator etc. As one lot wi1h co ntro l relays or 
would separate. Chore Horse l.5s. 20A. P.E. set £15. Further 
details , 86 Halford Lane. Coventry. 
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FOR SALE-contd. 

ONLY £6 J8s. New style preselector for S.W.L.'s 25 DBS 
gain, t ·8 to 32 Mc/s with built-in antenna tuner. Self 
powered this will bring your receiver to life and practica lly 
so lve your antenna problems by tuning almost anything lo 
resonance. S.A.E. details.- Hamgear, Electronic;;, 29 
Carlyle Road, Norwich. 
APPOTNTED North Western agents for KW Electro nics. 
Full KW range now in 'tock. National, Eddystone. Eagle, 
and Lafayette equipment supplied. Codar and Joystick range 
in stock. Eddystone 840c £48. Eddystone 640 £21. Natio nal 
NCl21 £45. HRO, 9 coils. speaker and PSU £ 17/ 10/-. New 
Ha350 75 gns. SR600 95 gns. HA55 £19/ 10/-. PR30X £5. 
RSGB Publicatio ns, HP terms. Part cxchangc.s.- Stephens­
James Ltd., 70, Priory Road, Liverpool. (ANField 3141 ). 
WEBSTER BANDS PANNER with mo unt, new and unused 
£ 12/ 10/-. Codar ATS T X with A.C. and D.C. Power units, 
£21. B44 Mk3 witb Mic., Cables, Xtal, £5/ 10-/ Electroniques 
QP166 Coil pack, £7/10/-. Marconi Sig. Gen. 517F. 18-58 
Mc/s, 150-300 Mc/s, £3. Wavemeler Wl310. 155-195 Mc/s. 
£2. New 813 and Base 20s.- G3RUD, 121 Norto n Road, 
Coleshill, .Birmingham. 
AMATEURS, your QSL cards at reasonable prices. £I (I 00). 
- ACE. (Dept. R), 330, Wetmore Road, Burton, Staffs. 
C RIOO and CR300 with Handbooks, £ 15 each. History! 11 2 
copies QST between 1932 and 1942. Offers 10 G3UFX, 32 
Viking Way, Horndean, Portsmouth, Hampshire. 

OLYl\ifPIC TISO A.M. and C.W. T.X. 160 to 10 metres. 
150 watts. Also K.W.500 Linear Amplifier. Both in excel­
lent condition. Buyer must collect, £40 each.-J. Finlay, 
Benvrackie, Foul ford Road, Cowdenbeath, Fife. Tel. J 128. 

H.RO 5.T. mint condition. complete power unit. Nine coils 
in fitted box, £20. Wilcox Gay VFO, £2.- Telephone 
Uelford 201 (G3AQB). 
EXCHANGE Eddystone 88SA with speaker for 770R, or 
sel l to best offer over £55.- GWJMFY, I. Bryntirion l-lill, 
Uridgcnd. Glam. 

CHIMNEYS for 4Xl50, 4X250, Pyrex glass tubes, I ~· in. 
inside. I k in. long. 4s 6d. each.-Martin, 3 Buckingham 
Road, Tucbrook, Liverpool 13. 

CR 100. Excellent performance. Manufacturers standard 
complement . Prefer buyer collects. £20.- Davis, 7 Lilac 
C lose. Newton Lo ngville, Blctchley, .Bucks. 

VHF ENTHUSIASTS.- For sale, Heterodyne frequency 
meter TS 174/ M. similar BC221 but 20 10 280 Mc/s, with 
modula tio n. Complete with calibratio n book, excellent 
working o rder. £60 o.n.t).- G3PRR, 104, Grange Drive, 
Stratton. Swindon. Wilts. 
M R 44/ 11 with matching speaker, £25. LG 50, £30. TCS 
12 volt PSU wich RX TX cables. £10. RCA MOD Ml 
7 1808 2x 805 600 watts, £10. RCA ET 4336 self conta ined 
TX 1·8-30 Mc/s, J /8 13 PA 800W C.W. 600 W A.M. 
pho ne 2/805 C lass B. Modulato r. RCA 15 watt speech 
amplifier. Re lay contro lled including aerial c hangeover. 
Price including spares and circuit diagrams, £50.- Apply 
G3MJK, 22 Coldstream Gardens, S.W.1 8. VAN 7910. 

NEW Mullard OC19, 8/ -. Discount for quantities.- Box No. 
X7276, c/o RSGB BULLETIN, 4 Ludgate Circus, London, 
E.C.4. 
HY-GAIN TH3 Jnr. Beam, £20 o.n.o. Buyer collects. 
G inder, 222 Whetstone Lane, Aldridge, Staffs. 
VARACTOR MULTIPLIER UNITS 23cm from 70cm, £ 10. 
70cm from 2m, £12. Frequency meter TS 69-341 to 1000 
Me/s, £12. BC348 receiver with S-meter, £ 10.-GJFUL, 
W. F. Neal, 18 Newark Road, Luton. 
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The J une issue, ON SALE NOW , features 

TRANSISTOR 
CURVE TRACER 

Many other constructional artic:les 

From your newsagent ls. 3d. per copy 
or 2s. 9d. post paid from: 

DATA PUBLICATIONS LTD.,57 MAIDA VALE, LONDON, W.9. 

I QUARTZ CRYSTALS I I CATALOGU E I 
100 Kc/s R.C.A ...• ... IS/- N EW 1 5 0 11.'\R\'S l\~IOllO "' 500 Kc/s I OX ... . .. 1s1,· PAG E fu lly 

~1-0illllil!Jll 100 + 1000 Kc/s . .. . .. 22 6 
1000 Kc/s HC/6U . .. 2S/- illustrated 
27.255 Kc/s HC/6U . .. IS/- CATA LOGU E 

6 /· Post Pa id I~;'~-~---N EW 1966 
18 Page Illustrated With discount ¥llllllllllJI)-

vouchers 
~ Liat of Valves, Tr;1.n1istors. value 6/- ' 

C r ystals, Rectifiers, Zeners, 
etc, 1/- Post Paid. when used ~.!!!.~..!t.~ -$·. 

H ENRVS RADIO Ltd. PAO 1008/7 
Mon.- Sat. 9·6 p.m. 

303 EDGWARE RO AD.. LONDON, W.2 Thurs. 9-1 p.m. 

R. T . & I. ELECTRONICS LTD. 
where equipment is fully overhauled 

A SELECTION FROM OUR STOCK:-
RCA AR-85 16-L, covering 80 kc/s-30 Mc/s in IB wave· 

bands. A su perb receiver with numerous features ... . 
HAMMARLUND HQ. 170, Bondspread receiver .. . 
HAMMARLUND HQ.145·X, 540 kc/s-30 Mc/s & BIS 

dial ... . .. ... ••• ... ... • •. 
NATIONAL HRO·SOT, with 5 B>ndspread coils 
EDDYSTONE 888A, Bandspread rccoiver ..• 
G.E.C. BRT400, 150-385 kc/s & 510 kc/s·30 Mc/s, 

T>ble Model, ... . .. ... . . . 
R.C.A. AR88D, 540 kc/s·32 Mc/s ... ... . .. 
HALLICRAFTERS SX71, 560 kc/s ·34 Meis & 46-56 

Mc/s & B/S dial .. • 
GELOSO, G207DR Bandspread receiver .. . • .. 
MARCONI CRISO, 2~0 Mc/s, complete with p.s.u . •.. 
EDDYSTONE ECIO, Transistor (in carton) •.. 
HEATHKIT RA!, Bandspre>d receiver .. . ... . . . 
H EATH KIT RGI, 600 kc/s·l.5 Mc/s ond 1.7-32 Mc/s . . . 
MINIMITTER MR44, bondspre>d receiver 
LAFAYETTE HE-30, 550 kc/s-30 Mc/s .. . ... . .. 
HALLICRAFTERS S X24, 550 kc/s·43 Mc/s & B/S d ial 

COMMUNICATIO N S RECE IVERS 

£ t 7S 
£120 

£115 
£105 

£85 

£7S 
£65 

£6S 
£4S 
£45 
£40 
£3S 
£33 
£32 
£30 
£25 

(40/-) 
(30/-) 

(30/-) 
(40/-) 
(301-) 

(30/-) 
(40/-) 

(30/-) 
~30/-) 
30/-) 

(IS/.) 
~20/·i 
20/· 

(2S/-) 
(20/·~ 
(2S/-

Over 50 types actually in stock. Send s .a.e. for our late.st 
lirt today. The above ar• just a. random se lect ion. P<1rt 

exchan1M a r e a pleuure. 

We also offer a wide range of ne w equipment, some 
e xamples being: 
AVOMETERS, Model 8 & 9., £2S/S., Models 7 & ~- £23/5., Multiminor, 

£9/10. 
CODAR Transmitt e r ATS, £16/ 10., Mains P.S.U. for same. £8. 
GREEN , Converters, 2 metre Mk. IV, 14 ans., 2 metre Mk. V, £12,. 70cm, 

£18. 
NATIONAL, Receiver NC- 190. £94., Transceiver NCX·J. £168, NCX·S, 

£235/10. 
KW ELECTRO N ICS, Transceivers KWlOOO, £173., P.S.U., £32., 

KW2000A. £l9S, P.S.U., £40, Linear Amp. KW600, £115, Transmitter, 
Ve.spa, £1 10, P.S.U., £lS. 

CARRIAGE for England, Scotland and Wales shown in brackets. 
TERMS: C.W.O .. Approved monthly occounu, and Hire Purchase. 

R. T. & I. ELECT RONICS LTD. 
Ashville Old Ha ll ,Ashville Road, London ,E.11 Tel: LEYtonrt•ne 498' 
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FOR SALE (contd.) 

Black same price as Hnmmo r rinishes 1sce our m:un udvurt .. 11a~JO 428) 

Like our ltammers!;, ~~~ruvz ref l{owllaYeacracK Ir/\~ ~~ 
atour-~· 

WANTED 

DISABLED AMATEUR unable construct own equipment, 
TVI trouble from 600W P.E.P. ; urgently wants muhi band 
A.T.U .. Z-Malch, similar; Mains filters, L.P.F.'s. advice, 
help, Mid lands. Good price for good equipment. Also 160m 
communicator.- Box X7277, c/o RSGB B ULLETIN, 4 Lud­
gate Circus, London, E.C.4. 

PRE-WAR CALL.BOOKS, handbooks, logbooks, ham 
catalogues, Scrapbooks, Photographs of Ham interest. 
Early QSL's, anything similar, for perservation.-G31DG , 
96 George Street, Basingstoke, Hampshire. 

SMALL TRANSJSTORISED Top Band transmitler.­
G2FXA, 35 Kensington Road, Stockton-on-Tees, Co. 
Durham. 

CHEAP RX & Mulli Band AM TX for late G6UT Club 
Memorial Shack. Offers lo Club Secretary. G. O'Donald. 
G3TLJ, Great East, Harlow Road, Roydon, Harlow, Essex. 

CDR 220 volt Control Unit wanted. Please state price and 
condition. Box X7275, c/o RSGB B ULLETIN, 4 Ludgate 
Circus, London, E.C.4. 

lJRGENTLY. Manual for HRO-M . Write P. Coull, Avenue 
House, Littlcstone, New Romney, Kent. 

AR88 S meter must be original. RCA in good conditio n. 
State price and postage. Ayscough, 59 Ma lvern Rd., Swin­
don, Willshire. 

W ANTED.- All types of communications receivers. test 
equipment, tape recorders, amplifiers, etc. Prompt cash 
payment.- Details to R. T. & I. Electronics Ltd., Ashville 
O ld Hall, Ashville Road. London E.11 (LEYton 4986). 

MISCELLANEOUS 
TRAMORE, WATERFORD, IRELAND. Enjoy seaside 
holidays in a fully equipped Sprite Caravan in a Registered 
Caravan Park. Excellent QTH for mobile DX. Meet local 
Hams.- E l3AU, 43 Manor Street, Waterford, Ireland. 

CORNWALL.- Holiday accommodation. Modern bunga­
low ; minutes beach. Bed, breakfast, cvenfog meal optional. 
Car space. Terms from- G6A Y. •·Lo hengrin,'" Swanpool, 
Fa lmouth. 

CORNWALL. Wright G6LV, I Parc-an-Challow, Green 
Lane, Penryn, Nr. Falmouth, Cornwall. Bed, Breakfast. 

PATENTS and TRADE MARKS.- Booklet on request. 
Kings Patent Agency Ltd. (B. T. King. G5TA, Mem. 
RSG B, Reg. Pat. Agcnt).- 146A Queen Victoria Street, 
London, E.C.4. (Phone: City 6161.) 60 years ' refs. 

W4UAF wants 20m QSO with any station from his XYL·s 
home town, Plymouth. Please arrange schedule by post. 
QTHR US listings. 
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EDDYSTONE 
EAl2 

'CU STOM BUILT' 
FOR THE 

AMATEUR OPERATOR 
£185 

DEPOSIT 24 MTHS @ TOT HP 
£47 £6.12-3 £205- 14-0 

SEND FOR FULL SPECIFICATION OR 12 MTHS l1il 
£47 £12-7-3 £195-7-0 

SOUTH COAST EDDYSTONE CENTRE 

COSH & HAMMOND 
29 BEACH RD., LITTLEHAMPTON. SUSSEX. Tel. 877 

EXPORT W ELCOMED FULL RANGE IN STOCK • COMPONENTS 

I 

. BRANDED CARPETS 
WILTONS · AXMINSTERS •TUFTED· oq!ENTALS 

¥~ 30% DISCOUNT 
e All makes ava ilable with full Manufac turers Guarantees. 
e No imperfect goods sold e Free delive ry in 1he U.K. 

e Expert fining service availab le most areas. 
£100,000 carpets on display at our London Showrooms 

' ' ' , , ' ', . 
DODSON-BULL CARPET CO 

ShQwrooms: 2· 4 Llnle Brita in, Lo ndon E.C.1 (Nr. St. P auls.) 
Olficos: 37a, Aldersgatc St .• London, E.C.1 Tot: MON 7171 (1 0 lone•) 

INDEX TO ADVERTISERS 
"''0 Lid . 

PIJfl~ 
353 
360 Ayres, B. J .• & Co. 

Codar Radio Co mpany 
Contactor Switchgear Ltd . 
Cosh & Hammo nd 
Da1:1 Publications Lid. 
Daystrom ttd ... 
Oiplomotic Radio Service 
Dodson-Bull Cnrpcts Ltd. 
Garcx Wholesa le Radio 
Hallicrnfters lntcrn:llio nal 
Hcnry·s Rndio Ltd. . • 
Home Raditl Ltd. 

358 & 359 
354 
4.lO 
429 

Imhof. A .• & Co. Ltd. 
Jackson Bro thers 
JXK Co nverters 
K. W . Electronics Ltd. 
L:abgca r Lid . . . 
Lowe. J.B. 
Mosley Electronics Lid. 
M.-0. Valves Ltd . 
M uhico rc So lders Lid. 
N.W. Electrics 
P. C. Radio Ltd . 
Pa rtridi;c Elcciro nics Ltd. 
R. T. & I. Elcci ronlcs 
•· Seventy Three " Mugnzine 
P~rcr Seymo ur Ltd. . . 
S111ith. G . w .. & Co. Liu. 
S 111i1h. H . L . . • 
S.S.B. Products 
Tweedy. J . & A .. L ui. 
Wcstwoods Ltd. 
Williams. J. & Co. 
Withers. T. 
Young, Chas. H .. Lid . 

(,'()"l~f ii 
354 
430 
428 
362 
429 
42.l 
42~ 
424 
424 

row~r iii 
424 
425 
.162 
361 
42~ 

424 
/ '('J\'t'I' /\' 

357 
429 
425 
36 1 
.156 
426 
422 
426 
422 
426 
42~ 

364 
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RSGB Publications 
28 LITTLE RUSSELL STREET, LONDON, W.C. I 

Po<I P•ld 

RSGB PUBLICATIONS 
Amateur Radio Handbook . 36/6 
Radio Data Reference Book 14/-
Technlcel Topics for the Radio Amateur 10/8 
Amateur Radio Call Book . 6/6 
Radio A mateurs' Examination Manual 5/9 
A Gulde to Amateur Radio . 5(7 
Service Valve Equivalents (Fifth Edition) 3/6 
S.S.B. Equipment • 3/-
Communlcatlons Receivers (Second Edition) . 3/-
The Morse Code for Radio A mateurs (Third Edition) 2/-
Log Book (RSGB) 7/-

ARRL PUBLICATIONS 
Radio Amateur's Handbook 1966 Edition 42/6 

Buckram Bound • SO/-
Antenna Book, 10th Edition 18/6 
A Course In Radio Fundamentals 10/-
Hinta end Kinks, Volume 6 . 10/-
Moblle Manual for Radio Amateurs 23/6 
Radio Amateur's V.H.F. Manual . 18/6 
Single Sideband for the Amateur (Fourth Edition) 23/6 
Understanding Amateur Radio 18/6 
USA Licence Manual . 5/-

CQ PUBLICATIONS 
Antenna Roundup 23/6 
CQ Anthology, 1952-59 23/6 
CQ Anthology, 1945-52 16/-
CQ Mobile Handbook . 23/-
CQ New Sideband Handbook 24/-
RTT Y Handbook 30/-
Shop and Shack Shortcuts . 29/6 

73 MAGAZINE PUBLICATIONS 
Care and Feeding of a Ham Club 8/-
lndex to Surplus . 12/-
Slmpllfled Matha for the Hamshack 4/6 
V.H.F. Antenna Handbook . 15/-

EDITORS AND ENGINEERS PUBLICATIONS 
Radio Handbook (16th Edition) 78/-
Translstor Radio Handbook 42/-

AMERICAN MAGAZINE SUBSCRIPTIONS 
CQ (Cowan) Monthly . (p.a.) 44/-
QST (ARRL) Monthly . . (p.11.) 43j6 

Institutions, groups, etc. (p.a.) 50/-
73 Magazine Monthly . (p.11.) 30/-

MISCELLANEOUS PUBLICATIONS 
Dictionary of Electronics (Penguin) 8/-
Gulde to Broadcasting Stations (Iliffe) 5/6 
Foundations of Wireless (ff/ffe) . . 22/3 

Manual of Transistor Circuits (Mu/lard) . 
Radio Amateur Operator's Handbook (Data) 
Short Wave Radio and the Ionosphere (Iliffe) 
Short Wave Receivers for the Beginner (Data) . 
T ransistor Radios, Circuitry and Servicing (Mu/lard) 
Understanding Television (Data) • . 
Wireless World Radio Valve Data (Iliffe) 

MORSE COURSES 
G3HSC Rhythm Method of Morse T uition 

Complete Course with three 3 speed L.P. records 
+ books 

Beginner's Course with two 3 speed L.P. 
records + books . . 

Beginner's L.P. (CHS w.p.m.) + book 
Advanced L.P. (9--42 w.p.m.) + book • 
T hree speed simulated GPO test. 7 In. d.s. E.P. 

record • . . . 
RSGB Morse Instruction Tape (900 ft.) 
RSGB Morse Practice Tape (450 ft.) . 

(both at Ji l.p.s., up to 14 w.p.m.) 

SHACK AIDS 
Easlblnders, round backed, gold blocked, for RSGB 

Bulletin . . 
Easlblnder Year Stickers (1964. 1965 or 1966) 
QRA Locator, Western Europe 
RSGB Countries List . . 
Panel Signs, t ransfers (Data) 

Set 3: White Wording 
Set 4: Black Wording 
Set 5: Dials (Clear Background) 
Set 6: Dials (Black Background) 

Decalet Panel Lettering Transfers (Black or White) 
Bliek Dry Print Lettering (Letters and Numerals, 

Black) 

RSGB MEMBERS ONLY 
Car Badge (De Luxe with call-sign)• • 

(Postage on overseas orders 5/6 extra) 
Car Badge (RSGB Emblem with call-sign)• 
Car Badge (RSGB or RAEN Emblem) . 
RSGB Tie (Maroon or Dark Blue) • 
RSGB Blazer Badge (Black or Dark Navy Blue) 
Stereo Block (RSGB or RAEN Emblem) 
Area Representatives Badge (ARs only) 
Members Headed Qto. Paper (100 sheets) 
Call-sign Lapel Badge (with RSGB or RAEN 

Emblem, pin or stud fitting)• . 
Call-sign Lapel Bar• . 
Tie Clips (with RSGB Emblem) . . . . 
RSGB Lapel Badge H in. size) stud or pin fitting 
Plastic Window Sticker (RSGB or RAEN Emblem) 

•Delivery 6-9 weeks 

Post P•ld 

13/6 
5/6 

12/-
6/6 
5/9 

40/-
8/6 

84/-

60/6 
50/-
50/-

11/6 
35/-
20/-

16/6 
1/8 
5/6 
1/-

4/9 
4/9 
4/9 
4/9 
1/-

2/6 

25/­

HJ/-
7/6 

16/-
7/6 

10/-
10/-
10/6 

7/6 
6/-
5/-
2/-
1/3 

Loo Book, 150 pagH, opens flat (Martins) 21/9 (Stamps and Boo/< Tokens cannot be accepted) 
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USEFUL BOOKS FOR THE RADIO 

First Edition. 358 paees 

Pr ice 18.s. 6d. with postage 

MANUAL 

THE TRANSISTOR 
Firmt Edition. 178 paces 

Price 42s. with postaze 

RADIO HANDBOOK 

SSB 
First Edition. 24 paces 

P rice ls. with postage 

First Edition. 160 pa.1e1. 

RSGB Publications, Dept. A 

AMATEUR and SWL 

RAOIO DATA 

REf'ERt:N~E. 

BOO~ 

• 

SHOP AND 
SHACK 
First Edition. ll4 par ... 

Price 29s. 6d. with po1ta1• 

SHORTCUTS 

RADIO DATA 
First Ed ition. 136 pages 

Price 1~1. with postaae 

REFERENCE 
BOOK 

Price 61. 6d. with po1tac• 

CALL BOOK 

TOPICS 

28 Little Russell Street, London, W.C.1. 
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Kw ~~p~~!G~?uF~~R~s OF EQUIPMENT FOR THE RADIO AMATEUR 

KW2000 
TRANSCEIVER 

KW600 
LINEAR AMPLIFIER 

plus equals 

For maximum signal punch, us ing t he maximum power 
perm itted by the GPO-the KW600 Li near Ampl ifier is 
unbeatable; and can be driven by e ither the KW2000 or 
KW2000A, S.S. B. T ransceivers. 

-c 
c: 

KW2000 (90 watts} complete for only £1 73. PSU l32. 
KW 2000A ( 180 wam) complete for only £195. PSU l40. 
KW600 Linear Amplifier, complete with PSU £11 5. 

Available from stock 

:z 
n 
:c: 

Illustration shows a smart and powerful station. the KWZOOO and KW600 with PSU- styled in the new· G' line. (Cabinets 
with li ft -up inspection lids, handsomely finished in two-tone grey stoved enamel. ) 

Con,itwcd Succesic 
KW " VANGUARD " 

TRANSMITTER 
fo r AM ;ind CW 

Pr.cc 10-SOM £69. 6.0 
10- 160M £73.10.0 

CONTACT YOUR LOCAL DISTRIBUTOR 

G. FRANCIS-Newark. LONG BROTHE RS-Dunk;ncedy, 
Co. Donegal. G. W . SMITH & CO. ( Rad;o) L TD.-London. 
W . J . McCONAGHI E- Bongor. C HAS. H . YOU N G LTO.­
Blrm;ngham. L. HARDY-Abe rdee n. J . A. TWEEDY L TO.-

Chesterfield . PETER SEYM OUR LTO.- Hull. 

O u tstand111J?' Success 
THE KW " VESPA " 

TRANSMITTER 

10- 160 metres SSS. CW and 
AM. Price £110. Pow<!r 
Supply l2S. 

rv7~ELECTRONICS Ltd., 
~ \.}\.} I HEATH STREET, DARTFORD, KENT Phone: DARTFORD 25574 

Cables: KA YDUBLEW, Dartford 

Pnnte<l in Great llrit:un fo r 1hc RADIO SOCIETY OF GREA I llRITAIN. New Ru~kin House, L1t1lc Russell Sircct. London, W.C.J 
by The Garden City Press Limited, Lctchwonh. Mcriro rdshirc. 
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VALVES Fully guaranteed 
Ind ividua lly packed 
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0 1:.117 

\ ' 1:.1'.! I 
\ '31Pol(l 
\ ' 1'23 
\ ' l 1 l :,3 
\' H~•tl 
VHI0!1nto 
vn1:,01:N 
Y\"3:1A 
\ ' l):l'J 
\ ' X :,'.!r.I: 
\'X S l'.!-1 
\\'21 
\\' l lS 
Wl lU 
X f.fi 

5 -
20 -
12 .. 
3 -
9 -
5 -
5 '-
5 -
4 -
6 
4 -
5 -
5 -
81-
8 -
716 
8'-

;;u ~:.: • .\1 
r..n .H~ \· 

~TR 
r1r-1t: 
~W.at.: 
i-XA.U 
:1Y:tC 
~1Y3C.:T 
~1\'~W(J'l'IJ 
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:,z.u:T 
nAll; 
r.At•7 
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fiA(;7 
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COMPLETE V.F.O. UNIT from TX53. Freq. 
range in 4 switched bands rrom 1.2-17.5 mc/ s. 
Two V.T. SOis. as oscillator and buffer, 807 as 
driver, cwo SI 30s as voltage stabilisers. Output 
sufficient to drive two 8 13s in parallel. Slow 
motion drive directly calibrated in mc/s. 
Provision ror crystal control, metering of buffer 
and driver stage. Power requirements ~OOv. 
and 6.3 v. O.C. Can also be used as low power 
transmitter. In excellent condition w ith valv :!S 
and circuit diagr:im. £5. P. & P. 15/· , 
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~· ·:, 1 
'20 21 
•.!:-\:! 
3 A-1 
SA1 10~A 
~Al.&•lJ 
:IAJ l07/~I 
300 
3H7 
!'IB~N 
3 E:!!J 
3Q• 
:lQl't(IT 
:i:"..a 
:lV-1 
,&L~j 

41)! 
~Al73(1 

r1Al7-iG 
l)ll/ '2b1)1 
liH!".!~3)1 
6U 25·U1 

8-
5 -
4'-
81-

201-
10'-
3 -
5 -

301-
6 
6 -
710 
3 -
8'-
2l6 
81-
7 -
41. 
5 . 
4 -
4 -
5 -
316 
5 •-
4'6 
3 -
5'-
8'-
7,-
3 -
2 '6 

2216 
30 -
12 -

5 -
3 -
4 -

20 · .. 
35 -
25·-

4 -
s·-
5 -

50 ·-
6 -
716 
5i-
5'9 

35/-
41-
5'-
51-

251-

151-
40;-

nu; 
OHS\: 
fi ll Aft 
ti6A7 
fi llf!.li 
6RJ7 
GHR7 
nuw11 
G<'-1 
r.t.·~c: 
f.l ' :iOT 
r.c1; 
'lf'(i(l 
cn1.o 
r.~ ' I fli 
t~t':!I 
f.4' ) ,it 
r.t)li 
11t-:G 
Gl-'4(i 
li}-',j (.i'J' 
fl 1-'1J(i 
(;}'' j' 

fl P l':' 
i:.FSO 
{j f.'1'2 
1w1:1 
11 1":~2 

W33 
G(l60 
GOGM 
G.l.$WA 
{iJL 
llJ liG 
fiJ O 
l},f t)W 
6JiG 
GJ~~I 
GK 6GT 
tjK 70 

66 
8 -
4 '-
21-
26 
8'-

101-
3 '-
5 '-
6.'-
6,-
3'-
7,-
2 18 
4 •. ,,_ 
9 -
4 -
9'-

20·-
4 '-
71-
5 ·_ 
6·,_ 
26 
51-
5:-
43 

~!= 
9/-
21-
26 
6.'-
4 '-
3'-
3'-
418 

80/-
9/-
3'-6•-
53 
5,9 
41-
8/-
5/-
8'6 
4'r6 
5 -
4" 
3/-
2{6 
116 

101-
0/-
21-
3,0 
61-
5'-
8;-
5'6 
2 ·-

J/.l~\' J' 0 1'111.' llS I .\' !J' 1'00K l11duJ~ C111hod~ 
lia!I 1"uhti1 6 nd .Spct'lal 1· .. 1r., ... U. K. Ordere. l tt:lo w 
t:'I I'. .t P. l/~: v\•r.r S:I, '.!/·: O\' t r £3. l'. 4t. f". f ree. 
t ".U. Ji ~/0 Hlr;1. O~·~r.11~·Af l'1JJ1t.nge u.lr;;i at. i.:1)111,, 

WELL PROVEN RELIABLE COMMUNI­
CATION RECEIVER P.C.R.3 

( M ade by Pye.) 3 bands, I medium wave, 2 
12(H3m. 3 43-13m. Overall sensitivity 1-2µV. 
S/Noise ratio 10 dB at 6µV. Circuit incorpontes 
an RF stage, two l.F. stages, tone control, 
A.V.C. antenna trimmer. 6V6 output. Set in 
fully working condition together with he.;id. 
phones and speaker plug. £9.12.6. With vibra· 
tory supply unit, llv, £10. IS.O. With soeci<11ly 
built in P.S.U, for 210·250v A.C., £ 11. 17.6. 
Carriage either set IS/·. H.R.O . SENIOR TABLE MODEL TYPE 

SA with "S" meter and crysul filter in excellent. 
fully checked and tested condition together with 
set of 8 general coverage coils and mains P.S.U.. p C RAD I 0 LTD 
03. Carriage and packing 30/·. • • • 
Ditto, but model "M", £18. Carriage and pack· 

ing 301-. 170 GOLDHAWK RD., W.12 
13mc. In 6 bands. 2 HF st•gcs. 3 IF stages. AVC p er S US 
on both phone and CW. Excellent condition, CALLERS WELCOME 
correctly tuned and guaranteed, £31. Carr. 30/· . 
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Gl\7(:'1' 
GK8Cl 
6Ktic·r 
6 f\8 )1 
fH .. ~O 
fi l ,f.IC:A 
Gl« Cl 
GJ.3.­
Gl~H'lft 
fi~';' 

6~•0 
GJ'"'2."I 
'iQ7CO 
6ll7 
f;~A7 
6~A7(l1' 

6SK7 
G~C7 
&SCi(:T 
6SF5nT 
O~H7 
6SJ7 
G:::i.Jjf;'I' 
fl~Ji \' 

r;~K';" 

6~L71.:'I' 
11;.i;~; 

USQ7l1T 
fiS~j 

Gli-IG 'J' 
6 \'6(! 
G\"GOT 
ii\'G.\t 
GX4 
liX..)t : 
GX G(•T 
1iYtiG 
t;. :tOl:.! 
6Z.& 
7Jl7 
";"! '~ 

7CG 
7('7 
'IT7 
7Q7 
7 \ 'j 
77.4 
Sn'.! 
!lSi: 
~l>~ 

101", 
1~N1 
l ';!A.117 
l:lAUS 
l :lA.1'i 
1'.?.i'\ · -; 
l"lAX7 
1:.!A\'; 
121lAfi 
12JH:i; 
1:?Ulri 
l~L'.S 
1:!1-(t.i 
1'2.IGOT 
l i..?J ':'OT 
l'ZK.iG1' 
l ..-!K8 ll 
l'2~7G'J' 
12S A'i' 
12SC'7 
l2SC:':' 
l'ZSifi 
12SJ7 
12SKiU1' 
1°}$S7GT 
1'.?Slti 
12Y4 
l-11,i 
ltrl)"l 
l!:H-~2 
HlG3 
we:; 

4 '9 
3 -
813 
88 
6 '-
718 
4 '-
416 
519 
6 -
5ro 

12f8 
5 ·-
5 '6 
7.-
6 '6 
&-
71-
5 -
516 
3 -
5/-
5/6 
816 
416 
61e 
316 
6!-
2r .. 
o,8 
5-
7 '0 
8.'-
3 8 
5.'-
5.13 
8 -

10 -
51-
716 

101-
7/-
81-
713 
71-
51-
4 '6 
2•8 
3' 6 
31-
9 '-
2' 6 
5 '-

111-
4 -
51-
81-

10/-
5 '6 

~;: 
31-
2;-
2;6 
6'6 
2·-

101-
313 
71-
4'-
3.'-
3.-
51-
3.-
519 
5.1-
21-
7'-
61-

1M-
20t-
5,-

IMrl 
Hi)IJ 
201•.1 
'.!I Hil 
26JA(i1' 
:?:'t\'q 
'2ri7.·I(: 
207.!} 
~5Z.6(:'l' 
·_1~1)-; 

M 
:J(lt' l !i 
~01-·:. 
son ,1 
~fll'l '.'.I 
301'1f• 
so1~1.1 
3>1.ijGT 
3ST 
;~i;w,. 

3~~3 
3~Z-1Ci 
3~Z.'i01' 
3• 
3S. 
~•~s<.: 
M l .. fo(:T 
!'i!lA 
!I';' ,, 
'" j.~, 

";'lj 

7A 
:-\I 
~ I 

8" 
84 
8!1A'2: 
:? 111\"PT 

j.pJn 
'21.\S(l 
2".!Cll'A 
220Trr 
1~.'\lll' 
307A 
3131' 
3>011 
31';7A 
3G~A 
:J!1:f.A 
H6A 
703A 
70)A 
71 $R 
j)f • .\ 
724A 
$01 
~03 
807 
SQ~ 
8 11 
813 
~1."I 
~:.!~ll 
~:ton 
S3'2A 
~3~ s.u 
~66A ••• ft54 
!•."1."t 
tljti 
%"i" 
!!!'iSA 
llil'.! 
WIG 
l'il!.'I 
ltl".!!> 
ltl~fl 

8 -
5 '-

13'-
9,-
5 '8 
61-
818 
7/6 
8'6 
8 -
5,. 
96 
8!6 

10'6 
10 -
! S'­s·-
71-

1716 
5 -

10'-
61-
8 '-
4•-
4 -
6'-
81-
7 16 
6 -
6 '-
8/-
518 
s;-
6 '6 
&-
5'8 
9 -
8'-
8'-
8 '-

2 16 
61-
7 '-
4'-
9 '· 
5' 6 

251
-

8 -
701

-

5,­
l5f-
8.'-

30 -
10 -
80 -
3;. 

15'-
6.-

22'8 
8 '-
8 -

22'8 
85'-
35:-
50 -

4 '-
45-
15 -
5 ·. 

14'­
lO'-

4)6 
2 '8 
:?'-
5'-
4'-
5'-
3'­
& -
s·-
31. 

lfi'2U 418 
20.~1 5,-
110.13i ' 3 16 
4M3 8 -
·t:Jl3C ao1-
:;.;o.i 9'-
ti;~•1 6 -
•iM-4 1r-
1:01;~ 6 -
1:oq1l 22 -
f't:i:l lff) 
7-17~ 21-
8(113,\ 25 -
80'10 8 -
MOI 3,-
~1/)Cr! 4/8 
~0113 6/-
!\()0.1 2/8 
!WJ+i 2.'6 

C.R. Tubes 

f"\ 'l.'"1% 
(O~•J J 55 -

f-:-1M.am 1111 28 -
v1·no-; 2s, -
\ '(.'ltl!H1 30, -
\ 'C'l-t l:lf(A 40/-
\ "CH!) li' 35,'-
\ 'GH.".iljll 40 -
VC R.') l 7C 401-
31"1'7 45'-
:HW 1 40 -
o'"tl'l' l 30}-
f,J-'l"i l2,'6 
l'SO 40 -

Photo Tabts 

t:~I08 5,'-
0A\fi 12re 
031A 551-
r.()~~t,; 3501-

Special Valfes 

ACTli f8 
K>OI £4 
~ ll ~"A £3 10·-
1 B:.!4 25 -
2.12'.! 10 -
2J fl.I £3 
4 17A 30/-
3,J/~211-: f37110J-
7MA Y £4 
720A 30i·-
i211A 19-

Tu:nsi$ton 

OC lil 2Q1 .. 
04.."'.!'2 23/· 
()("2."i 12/-
0C-I.& 6i-
Ot:4:i 51-
(H,; 71 4 0 
Oci·1 8:-
0Ci:l 10,t-
( lcSl!I 71-
0(;S:l l01-
tH'l 4l~ 16·-
0C '",?()i/ 1016 
X..;1-11 IO•-
~L'l42 1~ -
X C l 56 201• 
X Cl!'11i 2!?16 
'2!"'!-17 9 '6 
'2S~o·~ 471-
'.!X!'i8~ 1010 
2~1090 20'· 
2N'IO!H 29 6 

MARCO NI SIG N AL GEN ERATOR TYPE 
TF BOIB/3/S. Frequency range 12--485 Meis in 
five ranges. Directly calibrned frequency dial. 
Output waveform: C.W, sincwave A.M .. pulse 
A.M. (from cKt. source only). lntern:al modu· 
f;ation frequency 1,000 c/s. Output: a, normal­
continuouslr variable directly c2libr;i.ted from 
0.1 µv.-0.5 b, high; up to I v, modulated or 
2 v. unmodulated. output impedance SO ohms. 
Fine frequency tuning control, carrier on /off 
switch, built-in crystal calibration for 2 Mc/s. 
3nd 10 Mc/s. Stabilised voluge supply. In 
excellent "as new" condition. Fully chec'.c.cd ;and 
gu•rantccd. £115. Carr. 30/-. 

A .R.880. RECEIVERS. Fully reconditioned, 
£55. Rebuilt model, £85. Carriage paid U.K. 

32/44' AERIALS each consisting of ten 3 ' , i' dia 
tubular screw-in sections, I~ ' (7 section) whip 
aerial w ith adaptor to fit the i" rod. insulated 
base, stay plate and stay assemblies, pegs, ,.ea.mer 
hammer etc. Absolutely br.;ind new and corr 
piece, ready to erect, in ca.nv2s bag. £3.9.6. 
P. & P. 10/6. I 

C.R. 100 RECEIVER. 60kc-420~c. SOOkc- SHE h d' 8 h 4946 

()pen 9-5.30 p.m. except Thursday 9-1 p.m.---------------• 

IF U~TDEUVEHED Return to :-
RSGB, NEW RUSKIN H OUSE, 
LITTLE RUSSELL STREET, w .c .1 

IF UNDELIVERED Return to:-
RSGB, N EW RUSK IN HOUSE. 
LITTLE RUSSE LL STREET, W .C. I 


