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The Avo Multiminor Mk 4 is the latest 

version of this well-proven multi-range 

measuring instrument. Designed and ass­

embled lo high standards of rel iability, the 

Avo Mulliminor offers sin1ple yet instant 

range selection wi th a single rotary switch. 

There is only one pair of sockets for all 

measurements, and the scale plate ls clearly 

marked for easy reading. 

Accuracy is within the limits laid down in 

B.S.S. 89/1 954 for up to 3~" scale length 
industrial portable instruments. 

Pa11climatic conslruclfon enables Ille Mu//imlnor lo 

be 11sed in all /ypes of climatic condl/ions. Tile 

lnslwmenl is s11pplted ;,, an alfraclive black carrying 

case, complete with in/ercf1angeable test prods and 

clips, and a multi-language Ins/rue lion bookie/. 

(.-) 

Write for full details. 

Av 0 LIMITED A VOCET HOUSE • DOVER • KENT TelMhone: Dover 2626 
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RSGB INTERNATIONAL 

Radio Communications 
Exhibition 

RSGB BULLETIN OCT O BER, 1966 

1966 
T o be opened at 12 noon o n Wednesday, 26th Oct o b er, 
1966, by the S ociety's Patron HRH The Princ e Philip, 
D uke of Edinburgh, KG. 

Two exhibition stations, GB3RS and GB2VHF, will be in 
operation on the h.f. and v.h.f. bands respectively, using a.rn., 
c.w. , s.s.b. and RTTY. 

The Society's stand will be the largest to be seen at a 
Communications Exhibition. T he stage will be occupied by the 
Royal Signals. 

Awards for home-constructed equipment will be presented to 
winners of the competitions. Rules for the home-constructed 
classes have been changed this year; see page 540 August, 1966. 

A special reception for foreign amateurs will be held on the 
evening of Friday, 28 October. 

There will be a free draw for a communication receiver. A ticket 
for the draw is enclosed in this issue. 

SEYMOUR HALL 
SEYMOUR PLACE 
LONDON, W1 

26-29 OCTOBER 
INCLUSIVE 

Open 10 a.m. to 9 p.m. 

ADMISSION 3/-
625 



~.~ 
AERIAL A BSORPTIO N WAVEMETERS. 

EQ UIPMENT 
3.00 to 35.00 Mc/s in 3 Switche~ 
Bands. 3. 5, 7. I 'I, ll •nd 28 Mc/s. 
Hnm Bands marked on scale. Com-

TWIN FEEDER. 300 ohm twin piece with indicator bylb. A MUST 
ribbon foeder similar K25. 8d. p~r for any Ham Sh3ck. ONLY 25/· 
ya,.d. 75 ohm twin feeder, 6d. per EACH. Post free. 
yard. Post on above feeders and 
c>.ble, 2/· any longth, BANDC H ECKER MO NITOR, 

MIDLAND AGENTS FOR 
3.00· 35.00 Mc/s in 3 switched Bonds. 

COPPER WIRE, l-4G, H/O, l"Oft, 0-lmA lnd ic3tor. Monitor Socket. 
30/-; 70ft, 16/-. Post and p•ckinz 3/3. Very sensitive, £3. 13.6. P. & P. 3/6. 

* EDDYSTONE 
Other lengths pro ran. 

VARIABLE CONDE N SERS. A ll 
FEEDER SPREADERS. 6" Ceromic br;Jss with ccnmic end pl~tcs and 

Receivers & Components type F.S.. IOd . each. Postage 2/6 b•ll nee bearings. SOpF, 5/9: 100, 6/6; 
up to 12. 160, 7/6; 2"°, 8)6; and 300pf, IOJ6 . 

TRANSMITTERS, RECEIVERS Extension for g;a,nging. P. & P. l /·. 
CERAMIC C ENTRE PIECE for 

and SUNDRY EQUIPMENT BY dipoles, Typo AT, 1/6 each. P. & P. I/·. SEALED RELAYS. 12v. 105 (l Coil 
Type A. 1 Pole C.0. 15/·. Type B 2 

2 M ETRE BEAM, 5 ELEMENT Pole C.O . + 2 Pole, Norm. on . 12/6. 
w.s. YAGI. Complett: in bo• P. & P. 1/6. 
with I" to 2f.. masthud bracket. 

KW ELECTRONICS Price 56/-. P. & P. "/·. For Immediate Delivery 
SUPER AERAX IAL, 70/80 ohm CODAR MOBILE £39 
co~x. 300 watt very low loss, 2/3 pcf' 

GREEN E.C.E yard. 50 o hm 300 w•tt. 2/6 per yord. WITHERS 2m Comm. £14 
P. & P. 2/6. --

WITHERS ELECTRONICS TOUGH POLYTHENE LINE, KW 
type MLI (IOOlb), 2d. per yd. or 
12/6 per 100 yds. Type ML2 (llOlb). VESPA £110 PSU £25 
4d. por yd. or 25/· per 100 yds .. ML~ 

2000 £1 73 PSU £32 CODAR RADIO (4001b). 6d. por yd. Ideal for Guys. 
L.W. Supports, Halyards, etc. Post· 2000A £195 PSU £40 •1• 1/6 on all line, 

H.P. Facilities, Part Exchanges CHAS. H. YOUNG LTD 
AT YOUR SERVICE 170-172 Corporation St., Birmingham 4 

G2AK, GJLAY, G3VFV Please print your address. No C.0.0. under £t. ' phone CEN 1635 

SOLID STATE 
TRANSMITTER 

type 2AIO 
£43.7.0 U.K. 

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 YOU R CAR 

~ Direct 12 volt operation ~ Silicon transistors -l< 1 A mp. nominal! 
-le Supply+ or- earthed -le Wide temp. range -ic Economica l 
-le Circuit protectio n -le Clean A3 a nd A1 operation -le Designed reliability 
-le High efficiency -le Pi-tuned output ·l< Light and compact~ 

WIDE N YOUR HORIZON FROM ANY LOCAT ION WITH THE CSE2A10 ~ 
CONTACTOR SWITCHGEAR (ELECTRONICS) l TD. MOORFIELD RD. E 
WOLVERHAMPTON, STAFFS. T e lephone: W olverhampton 23883 Ext . 1. c111 

Ask for details of our companion-SI/icon-Receiver Type CSE 2AR 
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We regret that owing lo pressure on space, Si11Klf! Sid<'b(l11d has 
been held over to the November issue. 

The RSGS Su//erln I• 1>ul>ll1hed on the fl,.t Wednetdoy in each month by the Radio Socie ty of Great 
Britain "' It• officio/ journGI and Hnt to all membe,.. © Rodio Society of Great Britain, 196'. 
Theclotlnr dne forcOf>y for the December Issue is I I November. 
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LAFAYETTE 10-80 Metre SSB/AM/CW Amateur Receiver 
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IMMEDIATE DELIVERY PART EXCHANGES 

LAFAYETIE KT340 
COMMUNICATION 

RECEIVER 
SEMI-KIT 

l\ulM th •• "nwl•·rtul rt"\'.t'ln•r flllll -Jt\ 'r 
J1fl11l1•I•. :;1111,1111.., t .lit•ml ..:011111li•l•.,.l. 111nlu 
l'llllll lUflt'llb r«"•Jy IUl11IUI•···· re .. • 
.. M:l lo'll 1'lr f':i1ly "'-ir-"11 u nit l'llS:U"I 1"11U 
~11·1 lll"dM! fr1 ... 11111·11t1n111 11111111Uc.I • 
• .-1-.•\'lflr,11h1t1: h \tthe- .,.. rc,'11rlt'r, -& 
l·~wl, t'•H" rlll\t f1~h )w 11· 30 ~k,.ii. 
l111..••1ri•etrwlc• I H ,... n ll(f ~ I tt ll1.n'1,~11. " lf" 
1oultl1•IJl'r, JIP(.1, A!'\ I,, ":i;" IU~tf"r, 
l1·~111t .. irrra <I, l\rrinl f1i1111n"r t•l c. t111frt1• 
tlnn I Jr>/'.!:tflv. AC '. 

l'Tl•~ 25 GNS. """ IOI·. 

CLEAR PLASTIC PANEL METERS. 
Vir~t 11.:r.11•lcq1mllly, Mo , lmc c·vil l~"'"d mt t""'· 11v,1ll1tMe 
1·'1C· ~ lt.1<'k. lC> t\ 1-: (tl't lllu~ln\l ,..J 1''1111flt. IJl'"('f,•UOI• for 
t1111t11tlt; Autlblil" ,. .. f•ollq""'· ·r rpi1 MH. :1~1·. 
I '.!I ~;l[u, >•1m1r" trNtt:11. 

CO DAR EQUIPMENT 

UlOmA 22rll ~tl\" Hl' • 22 6 
l~OmA 22 8 IHW l•l : .• 22'0 
:!Hf!m ,\ 22 6 1110\ ' o';. 2216 
:.?oQrn/\ 22 o u;o\' oc . 2210 
301lMA 22,'0 :'tO(W O(!. 2210 
~Ofl111A 22.iO :OW\' IU ' 2.2 8 

~~~·,tett'r ~;: ·~:~~,:·~'~'.':' gg,: ;:~~,:~~" ~i13 ;,r.~~ ~3 . ~~= 
IW'1u\ 29, 0 :.!.mA 2:'! 0 IA pc • 22 6 1!'11)\ ' Al; 22 6 
:.,'(}fl,,A 27/8 (0111 \ • 22 6 :.!1\ II{' , 22/6 ~OQ\' .r\I' . 2.2,'6 
bll{l11A , !61- li1111s\ •• 2218 b.A J)(! • 22/0 ;\Ofl\' AO .. 22 6 
tiO·•l•:,11/lA 29 6 111111.r\ • 22 0 3\ " 11\' •• 22J8 " :\" .)lf'L" r 
IOO·~MV01~ 2718 ~.0111 ,\ • 22J8 10\ " 1)1 ' 22,0 lmw\ •• 2')10 

t·n~·r Y.~'rHA 1.,.,,i:n •l·u·• an1m111.~11,1 for lh-tfi'. 

llt1t l' •')" f.4.10.0 
J>: \ • ..,·untah t\··r• ! l6.10.0 
.\h'dm11!(.',1l .,.lll t't '" n• u~ .. 1 Ire 
lfA•:l!\O It~ .£9.19.8 
~·n·l·t.rt tirHI 1•11• \lol•-r• I-:. 
lbO ~I••/" U !?.10.0 
K \ .. rh"'" 1;11•1 Hl11 ~,,,,,.,. :HJo 
H ~· •·:?~11 \I .. ·.• 21.2.10.0 
'l'r.1t1•l"lt•rl'"t·•lllrl1l Jtl1• \l1•l••no 
11(1 K1• ,. .... .,,, \ h•.. Ul.11.0 
l ,.'ll1n-,•Uo> f> ,.·l.1n.n \ ' P ,11 ltt• 
~I) ~l+'"lft•ll .£13.1.0,6 
l',1rtrill~1· .lopllr lrr. ,\ .. r li1t .. b1 

!o>t•Jol't.., 
Pfoi.t riu1•11i:\11 .\l• lt.·r-. 1·'.!·'tll 
,\Ir-. 13.1.2.0 
TrA11~\.,t .. ri~••I .. ·~·· Iii ~lro·nplh 
~1.:-h'I "' ·1.: •. :.:i Ml' . £4.19.8 
l 'ol"hd . .\trl11J I !Hiit~•' ll\ ,.I 
ll••l:1y.- -.: tor !LIO.ti 
lr.H .0. llb1t• .fl.7.8 
II. It~' • '••It· .. ·uu ., , ••t '• (: • 
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11 ' 1t Jh,.·d 11•t"I" \ • H""' I ,\\ . 
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1:qul1111u 11t lo *'"'" 
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.:\\ , lllli.1 11 l'n.._ .. Fillo r 
ti . W U:\lt111 

U.10.0 
14.U 

18.6 
fl .15.0 
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~1j It 19.0.0 
';:t Cl £8. 10.0 
0 1.• ll\" ' l '.11111•nUo•Uf.!o \u ~tu• k 

CODAR EQUIPMENT 
• ' U "7oA lh.-c.'"h,•r !19.10.0 
l ' H, I:\ n.• ...... htr K11 !9.19.6 
4 ' lt.4 1'1 t:··n·h nulll fll.<1.0 

CODAR EQU!Pll!ENT IConllnued) 
l'B.:lo J'rl'"'ll"i"l'ir U.10.0 
l'IC ;j1t;\. ~ .. If l' .. w• ri"I f?.-1.0 
HQ.1 11. ti . .i1ulll1•ll,•r £8.16.0 
HV Ill,'\ ::flf l'•HO·r,.,I £8.8.0 
,, T ;,. .\ llUUt ur 'I'~ £10.10.0 
A.'r.r .. . \ll\ln .. 1'$.l.. .l!S.o.o 
i\,T.,"i I:! ,·•oh. P.t-\. 1' Ul.6.0 
A,i .:J. Ui•ul\ll .. c•••t1lr1ol llllll 
A"rltll:-l.,..l1A.•l1t11a: l 'uh t2.7.G 
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£39.0.0 
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,\ ,\'. l'.14. I ', 
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:nK."• t •'01t'1'h1r'.!)1. 
)1);,~, t 'ul1\l rl••I 7Uf'IU 

! 36.0.0 
£6.0.0 
!5.0.0 

uo.o.o 
!12.0.0 
us.o.o 

T. WITB£RS EQUIPMENT 
T\\~.::. 1nw '.!M 'l'X t : 9.0.0 
'l'W"! . .\lul1H .. l' ... "". I . US.0.0 
·r\\ ,:!_. )111111,. l ', :t,I . f.15.0.0 
TW 'f~"rn"l'lt" :.:\I I«"'''" 1 134.0.0 
T \\' T ••1• )! .. hit.,. 1:~ .. ·• h•·r t23.0.0 
'r\\" 1~•unm1111k;i1 .. r ::. £75.0.0 
T \\' ' 'i•1111111111fr.1t .. 1 1. £7~.o.o 
i't1un111111l~l·1r .~foh1 .... l'.S, l . tl2.0.0 
~IH'l.-tor ~ ur l)l i '••ltWth•I' fl3.13.0 
Or "M1lh \ll\h1• l', 1'..I £118.0.0 
T W Ot.'11' ' :\I l '•tll'-'l.•rt .. r flS.0.0 
'I'\\' 1'n,.11irl~tnl' 1·.,11,1 rt .. r- 1 .. .-
'.! ••r 4 ~l•'tt('; t9.9.0 

SILICON RECTIFIERS 
:,:r111 1'. J.V.'.!ftf)mA •• 
~·w1 1'. LV. 0111r111• 
.11tn l '. I.\' 3 r.11111 (l;,l '.fl J 
4 11ll\' , l'.L\I. 3 ump •• 
1.'t!tlJ\•_ l'. I, \' fi."iO tn1\ 
~OU\' l',l . \,., ~llfJ IU.r\ 
o&r'lth·. 1'. l.\'.MuwA 
tt1l1h· l'.I.\', fi.n11111 
7•h• f' f. V, I 10111• 
i !)ll,·. 1•.J . \ '. llJ:'j tu.A 
7t111\• l '.t.\' tOunm1; 

LH.cooun1 .. f••r qu1rnti11 .. ~. 

MAIN LONDON AGENTS • ALL EQUIPMENT STOCKED 

SWAN 350 10-80 METRE TRANSCEIVER 
•IOU wn.t\11 rt-: l '. \..'t11111•lc:iLc> \llth Al: J,uw~r l'i11M1l7 f 'r•1u ul. !250 eJM1lolk~. ScAP. f l•r 
•lo:ln ll•. 

HAMMARLUND SP.600JX RECEIVERS 

HA-6J GENERAL COVER­
AGE RECEIVER 

i rnh'M -'- lte..·dlttir . '4 lb.ml. MIO 
kc/t-3 1 lk.'~. ".S"' .ll tt<>.r•rH'O·AN J,.. 
U1u 11h1,,..,,.,1 1'uulm; ::01•l*..\IT, A'' · 
Br1u1 ~ I IU''''. :!4 0~$. C"4rr. 11;1M. 

-, I 
A l.!rttl,·Mlllll..11•! 

HAH·I ~BAND COMMUN. 
!CATION RECEIVER 

l "' " '"\lhAml• ('('l,·r rirur ri,:J."I "" -3•t lk,',., 
:; ,.11h·e 1111Jl\.'fht·1 ('lt(uit~ l nec-on mrntt• 
~ m etrr, IU:O, U1\~U·~ l"HEA11 
'l' l'~ l~H. Ill 11.T IS li11, ~l'P.AlO:H, 
l>'P.ltUITt: ;\f.:UIAJ, ,\i\H EX· 
·n:tt~AI. 'J'f~ l ... ~::n:Jl•Jt" ,\IWIA I.. 
4 IJ""'mt h•n ~.!tl , :!~ih'. Al '. St1pf11if'l.I 
l•rawl n('w \dth h:i.n•ll:wx,k , ! 16.10.0. 
t "hrr. Hi,-. 

APPOINTED LONDON 
AGENT FOR K. W . 

EQUIPMENT 
VESPA TRANSMITTER 

in.111(1 1Ae1"°' ~sn. ('\\' 1rn•I AM 
1-110. p.,wtr Su1t11h' £2~. 

IJl.'lU:~Uf.\1' .. : OP.l.l\' ~1n·. 

KW :!Vf.tO .£173. l'~I f !)2. KW ~~.l• ll/\ £19&. 1'81J 240. KW 600 l .lnt:l\r a.mp. !116 

8TAR BR.600 AMATEUR 
COMMUNICATION 

RECEIVER 

u v 

.!\row t•rr~1nl l'Oht.f"1ll1.., I lrl1•lf'! 
t(IJ1\"f"N'l<111 ile h1~_, b(!dfl mctr,., 
1>111u1I rt:!l'\'h i r P.l.lremtl)' high 
,.•11•1lh'h.1', ~lttl h hy n 11,1 
1tn hllh,.. ::1«<·\al ft."lll11m1 tu• 
du.I~ ':\ l V 111tat.:'•• IT}'~lol 
~111t1•nll""I t·~·J1111wr. 4 .,i,·Lluu 
J,1 • 1llltt, "W" 111e1c:r. HF'O• 
A~I., JI.ti) \.:(1.11 c ry ,.t.:tl CJlli· 
l1r.\t{lf, t'l.C. 8 1ll'!tll ... I lfflUlll IU' W 
Ull•I gt1.1nmu.•cd. S ew 1Ru~ t'••v. I .~ 1 •••di1I I'm.:~ lu l ' f.,.,. ,. !SO Ntli. HAP. for t11ll •J"tt1U•. 

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

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

e xchanae.s 

welcome 3 and 34 LISLE STREET. LONDON, W.C.2 
Telephone: GERRARD 8204/9/55 Cables: SMITHEX, lESQUARE 
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SWAN THE MOST RELIABLE AMAT EUR TRANSCEIVER EVER 
MANUFACTURED. ASK T HE AMATEUR WHO OWNS ONE. 

* SEE THE LATEST 
RANGE ON STAND 
13 AT THE R.S.G.B. 
EXHIBITION. 

Sideband suppression 40 db 

Carrier suppression 50 db 

Lower sideband 80m-40m 

Upper 20-15- IOm (opposite side­
band kit available) 

Full range of accessories. 

100 Kc calibrator kit £9 10. 
Opposite sideband kit . . £8 15. 
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 £57 0. 

Basic transceiver with A.C. supplyfspeaker £250.0.0. 
BIG SIGNAL, well in excess of 400W P.E.P. SSB, up to 320W C.W., I 25W A.M. Precision dual ratio tuning. 
Full coverage of all bands 80-10 Mtrs. Immediate delivery. Top allowances on modern t rade-in equipment. 

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

PETER SEYMOUR LTD. '410 BEVERLEY ROAD, HULL, YORKSHIRE 
TEL: HULL '41 938 ('43353 after 7.30 p.m.) 

APPOINTED SWAN AGENTS: Central Lo ndon G. W . Smith, 3 and 34 Lisle Street, London W.C.2 · Mid lands J. B. Lowe, 
51 Wellington Street, Matlock, Derbyshire . N .W . Lond o n Philadelphian Electronics, 188 Broadhurst Gardens, N.W .6 

Scotla nd L. Hardie. 542 George Street, Aberdeen. 

All it ems in stock at time of aoina to preas 

EDDYSTONE 888A 160· 10 metres Amateur b>nds 
only ••• __ , ... ••. • .. 

DXIOOU 160-10 Mm . ISOW AM/CW .. . . . . 
LAFAYETTE HA350 as new. 80· 10 imateur bonds 

only. ru new ·-· 
KW 17 160· 10 Mc rs . . . ... .. . ... ... 
HEATHKIT BALUN. 75 o hm un balanced to 75 or 

300 balanced. ... ••. •. . .. 
SRSSO I '8-30 Mc/s. Amaceur Bands onlv, du3.1 con · 

version ... •.. .. . ... . .• 
G.E.C. BRT400E ISO Keis. 30 Mc{s .. . 
RACAL RAl7L ·5-30·5 Mc/s .. . 
EDDYSTONE 695/670 .. . ... .. . 
HEATHKIT RAI whh m:u:ching calibrat or... . .. 
KW VESPA, 160· 10 Mtrs. SSB/CW /AM, w ith P.S.U. 
KW 2000, 160-10 Mm . SSB/CW, with P.s .u .. 90W 

£ •• d. 

75 0 0 
SS 0 0 

60 0 0 
85 0 0 

3 IS 0 

38 0 0 
7S 0 0 

HS 0 0 
IS 0 0 
35 0 0 

135 0 0 

P.E.P. ••. ... . .. ... . •. •.• .. . 205 0 O 
KW 2000A, 160-10 Mtrs. SSB/CW , wit h P.S.U. ISOW 

P.E.P. .. . ... .. . ... ... . .. 
SWAN 350 80-10 Mtrs. full coverage, ~OOW P.E.P. 
H . A. 350, 80~ I 0 Mtrs. Du;a/ conversion, with Mcch:an· 

235 0 0 
250 0 0 

ical filtor.. . 71 IS 0 
BYIOO Equivolonts . .. . .. ... . .. . .. each 4 6 
RF45 ficfd strength ind icator.s w it h telescopic antenna l 5 0 
Japanese semj .. automatic bus keys, 5-50 w.p.m. . .. 4 11 6 
SWAN 400 400W, P.E.P. 80· 10 ... l9S 0 0 

The N ew Sommerlc.amp "fto line including the FTIOO ISOw Trons· 
cciver will 1hor lly be available (ram stock and your enquiries will 

be welcomed. 

Full H ire pu .. ch;ue facilities on equipment over OS, 1/3 
d e posit 12, 18, 24 months to pay. Hiah tr;ade in allowances 
on your used e quipme nt. Full details on request. 

410 BEVERLEY ROAD, HULL, YORKSHIRE 
Telephone : HUU. 41938 (43353 ofrer 7.JO p.m.) 
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630 

ROYA_L 
AT 

SEYMOUR 
HALL 

Radio Amateurs serving in Royal 
Signals have collaborated to provide 
the display which you wil l find on 
the stage at the International Radio 
Communications Exhibi tion f'rom 
the 26th to 29th October. 1966. 

INTERNATIONAL 
RADIO 

COMMUNICATIONS 
EXHIBITION 

26th-29th OCTOBER 
1966 

SIGN ALS 

M any of the soldiers who provide the communications for the Army arc also keen amateurs and 
our photograph shows Major Leslie Beaumont G3RUS (ex- VS9AL B. SVOAA, 5A5TZJ operat­
ing GJCJO. the Headquarters Station of Royal Signals Amateur Radio Society at Calterick 
Camp. This equipment. presented to the society by The M arconi Company, will be among the 
examples of modern radio stations shown on the Royal Signals stand. 
Radio Amateurs with an interest in modern techniques will find the use or transistors in compact 
SSB equipment has not been forgouen whilst old-timers may recall their youth al the sight of the 
earlier examples of military .. wireless sets .. loaned by the Royal Signals Museum. 

ALL PART OF THE SERVICE 

Would you like 10 know the exact frequency of the crystals you have just bought"! Our test equip­
ment will include the latest type of Digital Frequency Meter and we will be pleased to check 
your crystals and provide a certificate of calibration. 

Would you like to see how things have changed sinct: you were in uniform? 
The stand will be manned by members of Royal Signals. specia lists in their own 
fields. ready to discuss the equipmen t on show or j ust have a chat about 
Amateur Radio. 

WE LOOK FORWARD TO MEETING YOU 
ON THE STAGE AT SEYMOUR HALL 

? Would you like lo have details of career prospects in Royal Signals"! We shall_ "} 
• have all the informal'ion available and will be pleased to talk it over. • 
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RG .. I Receiver GC· I U Receiver 

HIGH SE N SITIVITY GE NERAL COVERAGE RECEIVER. 
Mo d el RG .. 1. Frequency coverage from 600 kc/s to I ·S Mc/sand 
I 7 Mc/s to 32 Meis. Send for det•1ls. 

Kit ()9.16.0 Assembled £53.0.0 
OPTIONAL EXTRAS avatl>blc for models RG-1 >nd RA-I. 

" MOHICAN" GENERAL COVERAGE RECEIV ER, Mo del 
GC· IU. In the forefront of design, with 4 pic10-electric: tram.• 
filters. 10 tr.:ansistors, vari:'lb lc tuned BFO .lnd Zenner diode 
stabill5cr. Kit £37. 17.6 Assembled £45. 17.6 
Sui:>blo Battery Eliminator, Model UBE· I Kit £2.17.6 

"AMATEUR" TRANSMITTER, Model DX· IOOU. Covers 
:di the ''.:am:ueur·· bands from 160·10 metres. ISO watts DC input. 
Own power supply. Kit £81. 10.0 Assembled £106.15.0 

SSB ADAPTOR, Model SB- IOU. 
Kit £39.5.0 Assembled £54.18.0 

REFLECTED POWER METER. Mode l HM·ll U . lndiates 
AntennalTx match. Kit £8.10.0 Aue mbled £10.IS.0 

DX· IOOU Transmitter RA· I Receiver 

" A MATEUR" BANOS RECEIVER, Model RA·I. Covers all 
":amac.our" b1nd1. 10-160 metres. Half-lattice crysul filter It 

1.6 Mc(s1.F. Provision for fixed. porublc or mobile uses. Switched 
USB ind LSB lor SS8. 

Kit 09.6.6 Assembled £52.10.0 
Q MULTIPLIER, Model QPM·I. May be used with receivers 
having "450-"470 kc/s, 1.F. Provides either additional selectivity or 
signal rejection. Self powered. 
Mode l Q PM- 16 for I ·6 Meis l.F. 

Either mode l Kit £8.10.0 Assembled £12. 14.0 
" A MATEUR" TRAN SMITTER, Mo del OX.-40U. From 
80- IOm. Power input 75W C.W .. 60W peak. CC phone. Output 
olOW to aerial. Kit £29.19.0 Assembled £41.8.0 
VARIA BLE FREQ. OSCILLATOR, Model VF-I U . C•li· 
brated 160· 10m. Fixed output on 160 ;and 40m. Ideal for our 
OX-40U >nd simil>r TX. 

Kit £10.17.6 Assembled £15.19.6 
GRID D IP METER, Model GO-I U . Continuous coverage 1·8 
to 230 Mc/s. Self conuined. 

Ki t £11.9.6 Assembled £14.9.6 

(A/I Bri1ish models ore available in ki1 form or assembled. Deferred terms available U.K. over £10.) 

AMERICA N HEATHKIT de luxe SB Se ries Amat eur Gear ! 
Leads the world in Transmitter/Receiver design 

.... .. . ;) ..... 
.) ~ - ".~ · 
-~ .1 •J ~ ~ .~· 

' SB-400E 
T ra.nsmiu :er 

SB·lOOE 
Receiver 

80- IO M de luxe A MATEUR BANDS RECEIVER, Model 
SB-lOOE, of advanced concept, this model offers unsurpassed 
value. Up· to-d.:ate design. Lucst construction techniques. Out· 
nonding perlorm•nce. Wt, 221b. Power reg : I I 5-230V A.C. 
S0-60c/• SOW. Site: 14i ' ., 6l" 13f'. £139.0.0 (less speaker) 

80.IOM T RANSMITTER, Model SB·400E. Designed lor lock·in 
facility with the SB-300E. A solf. poworod, filter type Tx. with • 
P.E.P. o f 180W. Wt, 33 lb, Power reg: I 15-230V A.C. 50·60 c/s 

Kit £179.0.0 

Kilowa<t LINEAR AMPLIF IER, Model SB-200. Covers 
80- IOM. 1200W P.E.P. input S.S.8.-IOOOW CW. Solid state 
power supply 120 or HOV A.C. Kit £112.0.0 
DELUXE 80.IOM. TRANSCEIVER, Model S8 -IOO. Send lor 
lull dcu1ls. Kit £198.0.0 

American Heathkit Catalocue and full price details of 
comple1c Amateu r- range. sent for 1/- pon p;iid. 

T HE W ORLD'S SMA LLEST KILOWATT LI NEAR. 
The Heathkit model H A-14. 80-IOM. Provides IOOOW P.E.P. 
input power. Size only 3~· high X 12*,.. wide 10" dcr:p • 
Weight 9 lb. Kit £56.5.0 Power supply availa ble 

MO N ITOR 'SCOPE, Model H O-IOE. Oispl>y w•velorm> of 
transmitter output from SW. to I kW. up to SO Hc/s. Can ;31so 
be used to indicate P.E.P. W ill monitor received signal \1.F up to 
500,Kcfs.). Buth· in two-tone gcncruor. Power rcq .: I Ov 2"40v 
A.C. £38. 10.0 Kit 

FILTER·TYPE SSB TRA N SCEIVER MODELS for 80, 40 or' 
10 metre bands. 200W P.E.P. Input TX. I IL V sensitivity RX. 
Pre.aligned circuits P.C. Boards. Power reg: BOOV 0 .C. at lSOmA. 
1SOV O.C. at IOOmA. 125V O.C. >t SmA. 12V A.C. or D.C. >t 
HSA. 

Models HW-12 SOM £67. 10.0 Kit 
HW·2140M £66.0.0 Kit 
HW-32 lOM £66.0.0 Kit 

Push/ talk Mic. Model G H -12 £.4.0.0 Assembled 
•Note: Prlcu quo1ed include duty, carriage .-nd current import 

levy at time of going t o prr.ss and arc Mill Order- prices. 

~ ~ I We W41f be tlt<ploy1np Heothk.11 model> ot tho 

INTERNATIONAL RADIO COM MUNICATIONS EXHIBITION 
Seymour Hall, London 26·29 Oct. 1966 

STAN OS 22·23 

~---------------- 1 
Many other British models covering a wide n nge of 
equipment 1ncludin1 models ror the Home. Service Workshop, 
l aboratories and Test depts, I 

I 
I 
I 
I 

Pleue send me FREE BRITISH CATALOGUE (Yu/No) 
AMERICAN CATALOGUE 1/- (Yos/No) 

Full de<•tls ol model(>) 

NAME .... ..... .......................................... ............ .... . 
(Block api<>ls) 
ADDRESS . . .... ............................................. . ........... .. 

SEND FOR FULL CATALOGUE 

DAYSTROM LTD 

I ............. .. .......................... ....................... RB.10 ----===================::.-..1 ·- ------ - - ----- - - ·· 

DEPT. RBIO, GLOUCESTER, ENGLAND 
THE BRITISH HOME OF HEATHKIT MODELS 
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.:~ SOME OF OUR ANTENNAS 

We are the Antenna People 

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

V-3 Jr. 10, 15 & 20 Metres. 
VTD Jr. 10, 15 & 20 Metres. 

TW-3X. El Toro. 20, '40 & 80 Metres. 
TA-3 1 Jr. 10, 15 & 20 Metres. Also Horizontal. 

MA-3. Mobile Whip. 10, 15 & 20 Metres. 

H O RIZO NTALS: TA-33 Jr. TA-32 Jr. 10, 15 & 20Metre B~1ms. -·-
A-1'42. 1'4 Element 2 Metre Beam. 

A-203-C. 20 Metre Monoband Beam. 
A-315. IS Metre Monoband Beam. 

A-310. 10 Metre Monoband Beam. 
TA-33, TA-32 & TA-36. 10, 15 & 20 Metre 2 KW Rating Beams. 

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

Short Wave l istener's A nten nas: SWL-7 Broadcast Short W ave Bands. 
RD-5 Ham Bands, I 0, IS, 20, '40 & 80 Metres. 

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

Polythene, Cord and Rope. TA-33 
Rotators. 

Coax Cable & Twin Feeder . 
S.W.R. Indicators. SOME CURRENT PRICES 

Towers. TA33 Jr £27 · S · 0 

V-3 Jr. Send for complete Catalogue, . containing full details of Antennas and othe r technical VV-l
6
Jr£! 5£~ '

10
5 : 

0
° 

information. 25 pages I/-. .4. 

Maski/ ~- i:_td. 40, Volley Rood, New Costessey, Norwich, Morfolk Nor. 261< 
Telephone: COSTESSEY 2861, Orders only 

SX-146 

''Q)~ tlt;«JU{/i ?$~" 

9 ha{1~~~~~rs 
632 

BAND RECEIVER 
FEATURES 
The SX-146 Is an amateur band receiver of 
advanced design, employing a single con­
version signal path and premixed oscillator 
chain to assure high order frequency stabil­
i ty and freedom from adjacent channel 
cross modulation products. This new breed 
of receiver employs a high frequency quartz 
crystal fllter and has provisions for the user 
installation of two more crystal filters. 
While shipped from the factory for A mateur 
band coverage only by connection of aux· 
iliary oscillators, the receiver may be used 
from 2 to 30 Mc/s with the exception of a 
narrow gap at 9.0 Mc/ s. The highly stable 
conversion oscillator chain may be used 
for transcelve operation of the HT-46 t rans­
mitter. 

British Distributor: 
COURIER COMMUNICATIONS 
182, Pentonville Road 

London N.1. 
Telephone BRU 6358 
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ANTENNA PROBLEMS 

I 
• 

The revolutio nary JOYSTICK ANTENNA SYSTEMS presents a sat isfacto ry 
solutio n to a ll the problems of restricted space transmission a nd recept ion antennae. 
A completely new range o f tuning units has been designed to allow the maximum 
possible efficiency with absolute ~implicity of iuning and operation. For transmission 
on a ll amateur bands from 1.8 Mc/s to 30 Mc/s, for general short wave and broad­
cast receptio n and for commercia l applicatio n (stat ic and mobile). T his variable 
frequency antenna system has been acknowledged as the most successful so lution to 
a host of aerial problems. O ver 5500 arc in use all over the world (as at July 1966). 

Hundreds and hundreds of terrific testimonials may be seen a t the Joystick Office 
- the selection shown here will prove the point. 

AbQ,•e: Ouc of the ne w 
JO Y/\'fATCH 'EASY-TO-US/:'.' 
1111irs with buUr-in RF im/Jr a10r 

JOYSTICK VFA CAN BE HEARD ON T HE BANDS 
EVERY DAY-START T HE NEW SEASON WITH A 
POTENT SIGNAL-ORDER YOURS TODAY ! 

W2CCT C-Orne ll University, ITHACA NY. '"Joystick 
15 ft. above gro und. First call- I IYBA . .. followed by 
YU3FS, DL2DK. GW3PPW . •. located in valley .. . 
It works!'" 
G2\IF Sollthampton. '"Letter from Dortmund SWL 
reads- it is a lmos t unbelievable what the advertisements 
o f Partridge E lectronics say every month . .. bul lO 
tel l the truth your signal was really FD and the m ost 
outstanding from all the signals from England." 

G3LU.r Bristol. " I am really pleased with the 'Joystick 
VFA' and have no hesitation in tho ro ughly recom­
mending it. It is an ideal aerial fo r someone with ; 1 

<linicult QTH." 
;ramc.~ C. Cox, Hull. '" I lin<l it successful in all ways­
am an avid SWL." 

UK AGENTS: G. W. Smith & Co. (Radio) Lie.I., 3 Lish~ Shecl, london , W.C.2.: Brian J . Ayre11. d. Co., 
s Hartneld Road, Wimbledon. London, S.W.19.; Stetphens-JnmO$ Lld., 70 Priory 
Road, Livorpool, 4.; Chas. H. Young Ltd., 170/172 Corporation S1r-eot, 
Birmingham, .4, R.S.C. (Mancoestor) Ltd., 32G Aroyl~ Slreel Glosgow, C. I . : or ask your toc::al dcotor. 
fr•nco : Vereduc·Comlmex, 2 Ruo Joseph~Rlvlere, Paris. 
Courbovole, France. 
W est Garmany : lno. Honnes Bauer, 86 Bamberg, Hornthalst1asse 8, 
W est Germany; Orcsslno GMBH, 45 Osnabruck, 6ohmter Str. 32, 
Wes1 Germany; Stolz & Goessl, 8 Munchen 15, Bayo111rau~ 3, 
West Germany; ANO WORLD WIDE AGENCIES. 

••••••••••••••• 
• THIS BROCHURE GIVES YOU THE FACTS 

AND ONLY THE FACTS/ 

• SEND TODAY 
• Partridge Electronics Ltd., Caister House, 
• Prospect Road, Broadstairs, Kent. 

• NAME . .......... .......... .. ...... . ... ......... ..... . CALL/BRS No 

• ADDRESS ...................................... ..................... . 

• o '''' '''' ' """ ' ' ' ' ' o o 't" o'' I '•'" 0 o• t 0 o o ' ' o •0• 0 "' ' o 0' o ' o ' '"" o ~' o o "o o 

RSGBIO 

• • • • • • • • • • • ••••••••••••••• •••••••• 
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WlGH· O RF COIL If TRANSFORMER HIGH STA/UL/TY OSCIUATOR UNIT r 

TEMPERATURE 
COMPENSATED RF COIL 

6·WAVE TRANSI STOR FRONT-END COIL PACK IP AMPLIFIER MODULE 

Coils and modules for quality communications 
Using specially-developed close-tolerance winding techniques. 
Electroniques (Prop: STC l 1d.) manufacture a wide range of high­
grade coil products for qJality communications app:ications. 
In addition to the most comprehensive range of RF coils 
available. products include both valve and transistor front· 
end coil packs: high-stability oscillator modules for BFO. VFO 
and CIO circuits: and hiyh-grade IF transformers. including 
types with low- and medium-impedance output windings. 
As well as discrete and c~m?ound components. Electroniques 
produce modular assemblies designed to reduce the work 
content of complex-equi;imant construction projects 
With sophisticated amateur communication techniques- such 
as S.S.B and F .S.K. - which have exacting specifications. the 

complexity of circuits is si;ch that the use of pre-assembled 
modules 1s the most pr1ct!cal 1•13y to achieve high performance 
in home-constructed e!1Jip.rent 
Amor.u mod11lar .isssmblies prodi.ced by Electroniques are: 
IF strips. crystal filters. amplifiers. wobbulators and dummy 
load units. 
Delivery of virtually all these prodt1cts is by return of post. 
Credit and hire-purchase terms are available. 
All Electroniques products for the amateur can be seen at the 
International Radio Communications Exhibition. London from 
26·29th October 1966. 
Electroniques (Prop· STC ltd.) Edinburgh Way. Harlow. Essex. 
Telephone Harlow (ST~ CBS %) 26777 

High-grade components for amateur com11wnicaiions 

6f IMG 

634 

electron iques 
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RADIO SOCIETY OF GREAT BRITAIN 
INCORPORATED 
1926 

MEMBER 
SOCIET Y 
/NTERNA TIONAL 

AMATEUR 

RADIO 
UNION 

PATRON 
HRH THE PRINCE PHILIP 

DUKE OF EDINBURGH. KG 

- -•COUNCIL 1966---------------
PRESIDENT R . F . ST EVENS, G2BVN 

EX ECUTIVE VI CE- PRESIDENT A . D. P atterson, BASc, G l3 KYP 

IMMEDIATE PAST PRESIDENT E . W. Yeomanson, G3 1 IR 

HONORARY TREASURER N. Caws, FCA, G38VG 

ORDINARY ELECT ED MEMBERS J . Ethe r ington, G5 UG 
J . C. Foster, G2J F 
E.G. Ingram, GM6 1Z 
L. E . Newn ham, BSc, G6NZ 
W . A . Roberts, MIEE, G2RO 
G. M. c. Stone, AMIEE, AMIERE, G3FZL 
J . w. Swi n ner ton I TD, BSc (ECONHHONS), AIL . 

G2 YS 
Lo uis Varney, AMIEE, AIL. G5RV 

MEMBERS ELECTED BY ZONES L. N. Goldsbroug h , BSc(OXON )1 MA, G3 ER B 
J . C. Graham, G3T R 
F. K . Parke r , G3FUR 
J . F . S hepherd, GM3 EGW 
G. Twist, 1.LM 1 G3LW H 

GENERA L MANAGER AND SECRETARY 
A S S I S T A NT SECRET A RY 

J ohn A. Rouse , G2AH L 
P . C. M. Smee 

111111111111a111111111111111111111111111111n111111m111111111111111111111111111111111111111111n11111111111111r1111111111111111m1111111111m11ill111111111:11111111111111111111111111111m111111111,1111111111111111111111111n1111111:11111111111111111111111111111111111111111111111111111!1!11111111111111111111111111111.1111111111111111111111111111111111111111111111 

REGIONAL R E PRE S ENTAT IVES 

Region I .-North We.stern. 
Region 2 .- Norch E:istcrn. 
Region 3.-Wcst Mid l<lnds. 
Region ~.-East Midlond<. 
Region 5.-Eastcrn. 
Region 6.-South Ccntr":il. 
Region 7.-London. 
Region 8.-South E•\Stcrn. 
Region 9.-South Western. 
Region 10.-South W>lcs. 
Region I I .-North W;i/cs. 
Region 12.-North-Eost Scotland. 
Region 13.-SouthpEast Sc:otlJnd. 
Region 14.-WC$l Scotf3.nd. 
Region I 5.- N orthern lre13.nd. 
Region 16.-East An~li;\, 
Region 17.- Southcrn , 

6. O'Brien. G2AMV, I Watcrpark Road. Prcncon, Bi rkonhc-ad, Cheshfrc. 
K. Sketheway, BRS2018S, 51 Bare< Road. Walkergate, Newcast le-upon-Tyne. 
Office Vacant. 
F. C. Ward, G2CVV, 5 Uplands Avenue. Littloover. Derby. 
S. J. Granfield, G5BQ. St. Lukes, 47 Worron Ro>d, C•mbridge. 
L. W. Lewis, GBML, 34 Clevelands Avenue, Cheltenham. 
P. A. Thorogood, G4KD. 35 Gibbs G reen, Edgwore, Midd lesex. 
D. N . T. Williams, GlMOO, Seletilr, New House Lane, Th3nington, Canterbury, Ke nt. 
R. E. Griffin, GSUH, 13 Alexandr> Road, Uplands, Bristol 3. 
C. H. Parsons. GWSNP, 90 Macsycood Road. Heath, Card iff, Glam. 
M. Willi~ms. GW)LCQ, ''Dwyro.s," 12 Penrhos Avenue West, Lbndudno Junction. Denbighshire. 
J. Macintosh, GM31AA, Broom Pork, C rodlehall. Inverness. 
G. P. Miflor, GM3UM, 8 Plowl•nds Gardens, Edinburgh 10, 
A. F. Hun<er, GM3l TW. 4.5 Cossll lis Road, Maybole, Ayrshire. 
L. M. Lyske. G 13CDF. 63 C hu rch Street. Portadown, Co Armagh. 
P. J. Naish, G3EI X. 6 Mild mays, Danbury, Chelmsford, Essex. 
L. Southwell, G3JLS, 15 Hollybank Road, Hythe, Southampton. Hanes. 
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VHFNEEasTWEQUIPMENT m 
SEE THE BEST 

IN VHF 

STAND 

15 

TW COMMUNICATOR-2 and 4 metre Transreceivers with all transistor receiver 10-15w 
transmitter QQV03-10 P.A. Single band unit- 12 volt operation-high level 
modulation. 2-144-146 Mc/s: 4 70.1-70.7 Mc/s. Size 12" x 4t" x 7" deep. £75.0.0 . ........................ 

120 Newmarket Road, Bury St. Edmunds, Suffolk Telephone Bury St. Edmunds 3931 

SOMMERKAMP "F" LINE 

FL200BTx 
2'40W p.e.p. 80-10 50 db 
tuppreSJion carrier J.nd opposite 
sidcb•nd. VOX, PTT, manuol 
& bre.ak·in C.W. Full tn:nsce1ve 
laclllty buih:·in . 

FRIOOB de luxe Rx 
SOO cycle CW filccr. 2. 1 kcls 
me:ch:an1ul filter. 
~ ~c/1 filter for AM better than 
i micro-volt sensitivity. Direct 
readout to 1 kc. 

FLIOOO Linear Grounded grid ABz 960W p.e.p. input 
1·m rather at a loss how to go 1bout :advertising thiJ: equipment-the Madison Avenue Advertisinc Man In :additiot\ to the .. F •• line. I carry il 

would probilbly go for somethinc like--·· Tht excitincly new 'f' line with 1ecr·et in1rf:di1nt QRX •• i .nd coodly stock of Rx's. Tx's, linears. biu and 
somehow cct a luscious blonde :1nd ;a Forr1rl into tho :act. A1tcrnuivoly, ho mi1ht so for the snob approach pieces includin& NCXS, Sw:in 350, KWlOOO. 
-Oilk pilncls, a gaz.elle he.id stuck on the wall and a butter serving a distinguished lookinc 1cnt (prefcn bJy Rcdifon RSO, the: L~faycttc nngo ccc. etc. 
with•patchov.cronecyc)lrom>cutglas.s Prices·- FRlOOB de luxe Rx £120 etc. Onreceiptofas.a.o, th•.Postmanwill 
decanter on a stlvcr tray. Maybe I'd bettor • come Oy1n1 to your door with my stock 
iu11 content myself with tho facts and lot FL200B TX £140 lists (it wou ld bo bettor to send me the 
~~~u~~~.ldc for youriclves. Full detoils on FL l OOO kilowatt linear £gS 1.>.0 .. not the Postman!) 

1'.S. Thot'i a dondy hcod s« rhe man hos-lcovCJ both hands free 
to open bottles and pour out ale. Too bad he can't drink it­

the damn mil<e icts in the way/ Ah well, you con't have cvery­
thin1. 
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J. B. LOWE 51 WELLINGTON ST.,MATLOCK, DERBYS 
Telephone No. MATLOCK 2817 (or 430 after 6 p.m.) 

13 d o Bill Vl:BDP/ GJUBO 
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Current Comment 
discusses topics of the day 

The IARU 
ONE of the results of th.c current information 

explosion is tile ever increasing difficulty of dis­
tinguishing the true from the false. Jn the words of a 
noted statistician there are lies, damned lies and expert 
opinions. 

It is certain that some of the pronouncements re{:ently 
made regarding the lnternational Amateur Radio 
Union fall into one of these categories. One can only 
speculate as to the reasons why attempts have been 
made to muddy the waters surrounding the lARU. 
One tiling is certain, such misguided efforts can have 
no beneficial effect upon the well-being and future of' 
world wide Amate\Jr Radio. 

The International Telecommunications Union is a 
specialized agency of the United Nations and the JAR U 
is recognized by the lTU as an organization able and 
competent to be represented at telecommunications 
conferertces. At the present time there are 72 Member 
Societies of the IARU. of which 36 are in Region I 
embracing Europe and Africa. From the wealth of 
undisputed and published information it must surely be 
known to all but the disinterested that the National 
Society of the USSR is a member of the IARU and. 
indeed, in 1965 ranked third in the list of contributors 
10 the finances of the Region I Division. Other 
countries of Eastern Europe which are IARU members 
include Poland (for many years), Yugoslavia (the host 
Society at the recent Region I Conference) and Czecho­
slovakia (whose representatives attended their first 
IARU Conference this year), whilst applications for 
membership from two other national societies in 
Eastern Europe are n.ow in process. 

Amongst the comments that have been made in 
relation to the IA RU are that it has no real authority 
and that it is dominated by the stronger members. Both 
these statements are so vague that they can mean any­
thing o r precisely nothing. On the assumption that 
they have some relevance, however obscure, the point 
then arises just what type of authority can the l ARU be 
reasonably expected to possess. UNESCO comes to 
mind as an example of an international body that has 
no statutory means of enforcing its decisions. 

The smallest Member Society of the IAR U can put 
forward a motion which, if adopted, can then become 
Union policy and subsequently be adopted by all its 
members. If one takes the wider concept and interprets 
the statement as meaning authority with the ITU. it 
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must be pointed out that none of the major powers 
have this attribute. Their representatives must take 
1heir seat at the conference table together with their 
colleagues from the remaining 126 ITU member 
countries. 

There is nothing further from the truth than to say 
that the IARU is dominated by its stronger members. 
In keeping with the practice followed at the United 
Nations, the ITU and other international meetings, 
each Member Society, large or small, has one vote 
only at a Regional Conference. Cf there is some sin ister 
meaning to be attached to the allegation then this is 
entirely irrelevant in the context of the IARU. 

To forestall any suggestion of complacency about the 
fut11re of Amateur Radio let it be made clear that 
neither IARU Headqun1ters nor the Regional Divisions 
consider that the present organization cannot be 
improved. There is no doubt tllat it can be improved 
and equally no doubt that its strength will grow in the 
years ahead. The Region I Division and the Region 2 
Division (the latter founded in 1964 with 17 members 
from North, Central and South America) are well 
established. but the cost of travel in the widespread 
Region 3 has so far prevented an organization from 
coming into being in that area. Strenuous efforts are 
now being made iit Auslralia and New Zealand to 
remedy this omission. 

In the circumstances of the present day the first duty 
of the IARU is to secure the maintenance of the amateur 
bands. Matters, lwwever important, which are basically 
concerned witlt organization or development must. of 
necessity, take second place. This task is not an easy 
one and it demands a concentration of knowledge and 
effort at both national and international levels. Fortun­
ately the amateur movement h.as within its ranks a 
large number of skilled and devoted members whose 
abilities are second to none, and whose efforts will 
continue in spite of the attempts to belittle them made 
by those without knowledge or responsibility. 

The Society seeks by all means within its power to 
maintain and expand Amateur Radio, and it is firm ly 
believed that this policy can only be successful when 
there exists a fully briefed, efficiently managed inter­
national organization. We believe that the TARU 
fti.lfi ls these requirements and we wiU support its work 
on behalf of world-wide Amateur Radio. 

R. F. S. 
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JOHN GRAHAM, G3TR 

I N his own word~. Jo hn Graham. G3TR. was born in 
Norfolk rather a long while ago, but he is not verv 

interested in talking about his education or his working life: 
he maintains. however. that he was educated and he docs 
work. 

It is o nly when you gel him lO talk about his hobbies that 
John is more forthcoming and one soon discovers tha t he 
has led a very varied life, during which he has had a Jo t of 
fun in pursuing some extraordinari ly varied hobbies. Indeed. 
if there is o ne quality he has above a ll o thers it is a real zest 
for getting fun out of life. 

One of his very youthful loves was angling and he has 
fished all over England. Scotland and in Norway. He is not 
a purist: he enjoys all kinds of angling. but he docs p1efer 
going after trout and salmon with a fly. Perhaps his greatest 
regret is that he is umLble to tell a real fisherman's tale 
because he has never caught or lost a really big one! This in 
itself sounds a pretty tall story. 

Before he was 21 he was a keen motor cycle rider and took 
part in trials riding in the Midlands. From th is he went on to 
mo tor racing. driving Brooklands Ri lcys at Brooklands and 
Donnington Park. and h ill climbing. competing at Shelsey 

G3TR in No. It! 
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Walsh. ( He has also taken 
part in the Monte Carll• 
Rally. starting from Stav­
anger. Norway. His first 
11 ip to Norway Jed him 
back there later and may 
have something to do with 
the fact that his wife Else 
is a Norwegian. He main­
tains his interest in rallv 
driving with a Bond GT4S 
sports saloon. 

Modern ballruom 
dancing was one of John ·s 
great hobbie~ and he only 
gave it up two years ago. 
His dancing with his wife 
as pariner was of cham­
pionship standard : he was 
Warwick s hire County 
Blues Champion and South 
Birmingham Champion in 
the late ·20s and more 
recently was a Semi-Final­
ist in the Sussex Amateur 
Championships. Po t­
holing claimed his atten­
tion until he broke an 
ankle in one of his more 
foolhardy moments. This 
later led to the end of his 
dancing. 

A very keen skier. 
mostly in Norway. he 
claims to ha.ve fallen down more often than anyone 
else, but had to give it up after the pot-holing incident. At 
o ne time he played golf io handicap or 5 and dabbled in 
tennis tournaments. 

To earn a living after a somewhat shaky start in electrical 
engineering i11 the ·20s. John took up nying. went solo in a 
record short time, frightening himself a nd a lot of other 
people into the bargain. Some 30 years back it appeared to 
him that Air Traffic Control looked an interesting career and 
he became one of the earliest control oOkers his Control 
Officer's licence is o. 13 ! At present he is Chief Officer 
and Air Traffic Control Officer-in-Charge at Gatwick 
Airport. 

His intere.~t in radio started in the early days before the 
BBC when he used 10 listen to 2MT Writtle and more than 
40 years ago he held the AA call 2BQR. but it was not until 
1938 that he obtained a full licence- GM3TR- while he was 

(Co111i111wd u11 Page 645) 

J ohn in h;s OH60 Moth. 
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A Layman's Approach to a Simple Transistor Transmitter 

By J. E. LARSON . B.Sc., Ph.D .. GJNBL* 

1'HE solid state world has been with us for a number 
of years. That semiconducto rs can replace thermionic 

valves to advantage in many electronic circuits is plainly 
manifest in the diversity and number of pieces of solid state 
equipment that have appeared on the market. For example, 
transisto rized portable. radio receivers abound and are 
accepted without question in modern life. Other techno­
logical advances arc evidenced by the appearance of solid 
state TV sets, walkic-talkie.s, hi-ti stereo amplifiers, test gear. 
computer and data processing systems, parametric amplifiers, 
varactor multipliers and so on. Why a ll this swing away 
from thermionic valves? There exist, of course, perfectly 
valid reasons. Technically in this economic and competitive 
world solid state offers advantages and in some cases 
opens up completely new fields of technology. For example. 
the micro-miniaturiza tio n of circuitry for computers and 
satellit..: electronics. Semiconductors are small, robust. 
efficient and reliable with a long life expectancy. They require 
low o perating voltages thus enabling compactness of asso­
ciated coinponents 10 be developed, and they are cheap 
to use for tile job in hand. 

Wha t are we as amateurs doing about learning to use and 
e.~ploi t this comparatively new art? Well, first class co111-
111unica1ion receivers and converters have been designed and 
built and even conunercial equipment is becoming available 
10 us. We are all familiar wi1h preamplificrs, modula tors and 
diode power supplies, bu1 what o f transisto r transmitters? 
Surely devices which can so revolutionize the reception side 
ought to be capable of doing likewise for transmission'? 
This migh1 well be so but lit1lc is being done about it. The 
.. Technical To pics ·· feature in the BULLETIN has been 
hammering at the subjecl for lo ng enough, bul nevertheless. 
comparatively few practical circuits have been published 
on the application or transistors to transmission, or for that 
matter. on the choice and suitability of a particular device 
for r.f. amplification purposes. 

The writer has given soine thought as to why this apparent 
lack or activity exists. Have you ever worked a station that 
has a transistor transmiller? Why no t? Unlike valve cir­
cuitry. the use of transisto rs requires a completely different 
design treat111en1 and philosophy. for transistors arc current 
operated devices possessing involved parameters to define 
their working characteristics. More o ften than not. text­
books published on transisto r action and design of circuitry 
exh ib it the devices as complicated mathematical entities 
(which they are) beyond the ken of the majority of us 
amateurs. This sil uation just tends to fill us full of awe and 
only succeeds in making lLS reach o ut for the nearest 6AU6 
or 6146. A 1 best, we may s lavishly copy someone's published 
design without understanding in the hope that it will work. 
Furthemmre, tied by the purse we are still accustomed to 
access to surplus gear stuffed full of valves- it seems a pity 
to let them ro t away (or can they?) and not make use of 
them. Transistors ca pa hie o f any worthwhi le power handling 
capacity a re said to be very expensive and there a lways 
exists the risk or burning the things out by overloading them. 
overheating when soldering. or connecting them up the 
wrong way round. They require heat sinks and could one 
just imagine stufling kilowatts into them! Thus there is 

•86 Hurtburn L~tne. Stockcon·On·Tccs. Co. Du.rhnm. 
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built up in one·s miricl a kind of fear of the unknown. let us 
admit through ignorance. prejudice. cost, or even 
apathy. 

It· has always been said that necessity is the mother of 
invention. Well after trundling around a large bulky ZCI 
transmitter/receiver at G3NBL/ M it became a necessity to 
build, own, and operate a small 10 watt high level modulated 
T op Band transisto r tra.nsmitter which would o perate 
directly from the 12 volt car supply with no fuss. This has 
now been carried out satisfactorily. However. one has to 
learn 10 crawl before walk and thus transisto r operations 
began al G3NBL with a simple c rystal oscillator receiving­
t.ype transistor, the OC44. A lot of low power r.f. energy 
has passed in and out of the aerial since that time and q uite 
a lot has been learnt about transistors from scratch in the 
meantime. Hence the title of this article ·· A Layman's 
Approach to a Simple Transistor Transmiller." Many 
amateurs construct satisfacto rily working circuits from a 
co mbination o f rule o f thumb, copying stage units, some 
calculation, trial and error fiddling, and luck. It is possible 
to do the same with transistor circuitry and forget the 
complicated maths. 

Transistor Technique 
It is not intended to repeat the basic details of the three 

methods of connecting a transistor except ro point out that 
in. say. the common emitter connection. the requirement is 
that the input signal is fed in between base and emitter. and 
the output taken between emitter and collector. It is not 
necessary for the emitter 10 be earthed either to d.c. or 
signal, and in high power stages it is often convenient 10 
solidly earth the collector to the chassis/ heat sink, and 
.. float " the emitter. This is rarely done with valves because 
of heater-cathode leakage and capacitance. 

Temperature Stabilization 
Temperature effects, always no ticeable with transisto rs, 

beco me particularly important in transmitters where con­
versio n efficiency sets a limit to the <1mount o r power which 
one can waste in stabilizing the working po int. For this 
reason no apology is made fo r treating biasing in deta il: 

Suppose we are constructing a low power stage using an 
11-p-11 transistor numing in class A and wish to d raw a 
collector current of abo ut IOm.A fro m a + 12 volt rail (sec 
Fig. I). If we apply + 4 volts to the base of the transistor 
it w:iuld try to pass a very high current. but this current 
flowing in the emitter resistor would act i11 opposition to the 
4 volts. so that equilibrium is reached when the emiller is a 
little less positive tha n the base: about 0·25 volt for a ger­
manium transistor or 0·5 volt for a silicon. Taking silicon 
as an example. the emiuer voltage must then be !- 4 - 0·5 = 
I- 3·5 volts. Then as the emitter resistor is 330 ohms, and 

3·5 volts a rc dropped across it. the emitter current must be 
3·5 -: 330 ohms = 10·6rnA. The collector current will be 
slightly less by the amount o f base current. If the d.c. ff is 50. 
a reasonable low limit for a small transistor, the base current 
will be 2001,A which must be supplied by o ur 4 volt source, so 
that if this is a potential divider cha in across the 12 volt 
supply. something Ii.kc fi ve times the current must be bled 
clown the chain fo r good regulation. giving final resistor 
values as Fig. I. 
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Thus we have Rule ofT/111111b l: 
Divide the supply voltage by 3, and subtract 0·5 for 

silicon 0·25 for germanium. Divide this by the desired 
collector current to get the emitter resistor (use nearest pre· 
ferred value above). Divide collector current by 10. and 
calculate a 3 : I divider chain to give the base voltage and 
pass this current down the chain. . . 

The resulting circuit will have good temperature stabthty, 
which is essential for oscil· 

-----....--~ +12v larors, but it has snags from 
the r.f. point of view. First . 
the potential divider is liable 
to shunt the signal source 
unless isolated from the base 
by an r.f. choke. Alternatively 
the bias can be fed to the 
" cold " end of a transformer. 
Secondly. in our example. in 
addition to the 90mW going 
into the transistor ( [12 - 3·5] 
volts x 10·6 mA), of which 
perhaps 32mW might come 
out as r.f.. an. additional 
49mW is being dissipated in 

8·2K 

HK 

Fis. I . A amall· 1i1nat amplifier. 
with bate biu retiaton 1elec· 
ted to pa.u a •tandins current 
about five t imes that of the 
base current with a transistor 
havin1 a d.c. fJ of 50. See 
11 Temperature Stabilization." 

resistors! 
Clearly, this system is hopelessly inefficient for high power 

stages, which are generally run in class B or C anyway, but 
some protection against thermal runaway is desirable if 
this is not to become a very expensive hobby! A bypassed 
emitter resisto r, calculated to drop 1 or 2 volts at the operat· 
ing current is a va luable safeguard, at least in the early stages 
of experimentation, aod is nearly essential to ensure proper 
current sharing when transistors are paralleled in order. 

Frequency Response 
The frequency response of transisto rs. although improving 

is still rather a stumbling block. The common emitter 
configuration is recommended wherever possible even though 
it falls off more rapidly with frequency than the common 
base. This is because its low frequency gain is so much 
greater that , notwithstanding the rate of fall off, the common 
emitter gain is still higher than common base at any fre· 
quency where the gain is high enough to be useful. Also, 
in contrast 10 common base, the collector base feedback 
is degenerati\'c, i.e., it does not cause instability. 

The most common way of expressing the frequency 
response in common emitter (CE) is by the fT. This is the 
frequency al which the current gain would theoretically fall 
to one. At lower frequencies the current gain rises at 6db/ 
octave, i.e., at i fT it is 2 x, a t t fT it is 4 x etc. until the low 
frequency value is reached. For a reasonable amount. of 
power amplificat ion, fT should be at least twice the working 
frequency, more if P?ssible, whilst f~r a stable oscillat~r ~T 
should be several umes the workmg frequency. This is 
because of internal phase shifts in the transistor, which 

100~--~~~~~-~~~~~~-----~ 
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fosc 

fe FREQUENCY fr 

Fis. 1. A typical curve of the relationship between frequency and 
current pin. 
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increase as the frequency nears fT, and like a ll transistor 
parameters also change with temperature, resulting in 
changes of frequency with temperature. 

Several other ways of expressing the frequency respo nse 
may be met. f, is the frequency at which the /3 (or hrel 
actua lly falls to one. as opposed to fy, which is the frequency 
at which it should if it fell off uniformly at 6db/octave. In 
practice f, is a little higher than fT but the practical difference 
is negligible. Another parameter is fosc, which is the highest 
frequency at which the device has a power gain of one. as 
shown by its abi lity to oscillate. As measurement o r fooe 
(sometimes called fmax) obviously depends a little on the 
circuit losses, crc .• it is tending to fall into disuse. As a rule 
of thumb, fo•~ is approximately twice fT. f :x is the frequency 
at which the current gain in common base falls 3db from its 
low frequency value. Its relationship to fT is dependent 
on the method of construction of the transistor, but lies 
somewhere between fT and fol!C. f.s is Lhc frequency at which 
beta falls 3db on its low frequency value /lo, and is given 
approximately by fa: + fl.,. The relationship between these 
parameters can be seen from Fig. 2. 

Generally these parameters are small signal values, i.e., 
they vary considerably with the d.c. working conditions. 
Certain transisto rs are de liberately constructed with this in 
mind to make them suitable for automatic gain control 
circuits but these are not suitable for transmitter applica­
tions. By contrast. switching transistors are designed for 
similar service to class C, and if the turn on and off times 
are short enough they make 
excellent r.f. devices. The in- RFC 
expensive2N706Aand2N2368 
are useful devices of this type. 

R.F. Circuit Design 
It is important to realize 

that impedances in transistor 
circuits are very much lower 
than in valve circuits. For 
.. xampleifa Top Band p.a. runs 
0·8 amp at 12 volts , applying 

INPUT 

RFC 

TO OC 
~OLTMETER 

+ 
Fis. J. A diode r.f. voltmeter 
which is uoeful for peakins up • 
t ta1e for maximum output 

vol tac•. 

the rule of thumb R = !,~ results in 9·4 ohms, i.e., we have 

to step up to 75 ohms! Consequently very large capacitors 
arc needed to get a good working Q- and transistors are 
just as good at generating TYL as valves! Tapping the 
transistor down the tuned c ircuit is one way out or the 
difficulty, but particularly for high power/ low voltage 
applications some compromise may be necessary. Owing to 
the low impedance levels lead inductances can have quite 
marked effects even at 7 Mc/s. 

Another difference from valve techniques is that the drop 
in feed current as the output circuit is resonated is liable Lo 
be quite small. Consequently a useful device is the diode 
r.f. voltmeter shown in Fig. 3 which permits tuning a s tage 
for maximum voltage out. lt has an input capacitance 
of a few pF which is often negligible, but this can be allowed 
for by touching up the tuning when it has been removed 
to the next stage. 

Modulation of Transistors 
The difficulty of obtaining a good modulation characteris· 

tic may be made clear by remembering that the character istic 
curves of a transistor a re similar to those of a pcntode, but 
one cannot modulate the screen grid! One way out of the 
difficulty with a pentode is to make the anode current pro­
portional to anode voltage by applying sufficient drive to 
make the anode swing negative. This is seldom used because 
it results in very high screen grid dissipation and it is easier 
to modulate the screen. However this is one way of modu· 
lating a transistor. Unfortunately, letting the collector swing 
below the base voltage results in the collector-base junction 
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being forward biased, and this (a) damps the output circuit 
and (b) stores charge resulting in a delay in response to the 
nexl quarter cycle. Both or these effects reduce the power 
gain and efficiency of the stage, so thal only a slight excess of 
drive is desirable. To maintain this condition throughout 
the modulation cycle with constant base drive is clearly 
impossible. and so various tricks have been devised. These 
include modulating the collector and base simultaneously, 
partially modulating the previous stage, and modulating the 
previous stage with the positive half cycles only. 

Another difficulty met is the voltage dependent output capa­
citance or transistors. This results in lhe lank circuit tuning 
varying in sympathy with the modulation, giving a phase 
and amplitude modulated oulpul. This results in an unsym­
metrical transmission as the lwo SelS of sidebands tend to add 
on one side of the carrier and subtract on the other. The 
effect is reminiscent of a v.r.o. shifting with modulation, 
but the fault lies at the modulated stage. As this effect is 
most serious al high load resistance, low power stages are 
most likely to be affected. One side effect or the voltage 
variable capacitance is a tendency 10 improve the frequency 
multiplying efficiency ofa transistor owing 10 an effect similar 
to a varactor multiplier. 

Frequency Ranges of Typica l Power Transistors 
Turning to more practical aspects or the discussion on the 

effect of frequency on the operation or transistors, this can 
probably best be illustrated by reference to some published 
data contained in manufacturers' data sheets: 

The Motorola 2N2947 epitaxial passivated silicon 11-p-11 

transistor designed especially for h.f. power amplifier 
applications is rated at 25 watts total dissipation a t a 25°C 
case 1empcra1ure, when hrc (Vee= 2·0 volts d.c. , le= 400 mA 
d.c., fo = 50 Mc/s) = 2·0 minimum. Thus the fr will be JOO 
Mc/s minimum. In Fig. 4 it is seen that with 3 walls input 
drive, the practical power output Pou• al 50 Mc/s is 20 wat1s 
with a power gain Ge of 6-7 (8db) and 78 per cent collector 
efficiency. Pout falls to 3 watts, i.e., Ge == I when fo = about 
200 Mc/s. At 100 Mc/s, the approximate fT, Pout = 12 
watts and G. = 4. F ig. 5 shows a rise in collector efficiency 
with increase in collector current and power output. Fig. 6 
shows how at a constant value or input drive power Pou• 
increases with the applied v... Fig. 7 shows that P ou1 is 
almost proportional to the drive power Pin. 

By comparison, the Bendix 2N3018 rated at 25 watts 
dissipation at I00°C j unction operating temperature gives an 
hr. or 2·5 minimum at fo = 100 Mc/s (le = 250 mA d.c .. 
Vee = 28 volts d.c.). The fr would therefore be about 250 
Mc/s minimum. ln a practical circuit when fo = 50 Mc/s, 
Vee = 28 volts d.c., l e = I· I amps d.c., and Pin = 3 walls, 
the measured power out was 25 watts giving a stage gain of 
8 (9db). 

Both the 2N2947 and the 2N3018 would be eminently 
suitable for cons1ruc1ion of an all band 2-30 Mc/s transmitter 
delivering 20 watts, but unfortunately these devices are very 
expensive at the present time. Suffice ii to say that they are 
available and that the price musl fall eventually. 

The RCA 2N1491 al about 34s is very much cheaper. It 
is a silicon 11-p-11 type with a rated dissipation of 3 watts 
with a 25°C case temperature or 0·5 watts in free 25°C air, 
foe (Vee = 30 volt, le = 15 mA) = 250 Mc/s. The hre at 
I 00 Mc/s = I ·8 . Thus the fr would be about 180 Mc/s. 
Since hrc at I kc/s = typically 50, the f/J would be about S 
Mc/s. The manufacturers' data indicate that fa (Vee = 20 
volls) increases from 210 Mc/s al le = 10 mA to 275 Mc/s 
at le ... 25 mA. The effect or frequency on power gain in the 
common emillcr mode is shown in Fig. 8 where Go falls 
off more or less linearly with f0 up 10 about 100 Mc/sand 
then more steeply. The gain at the fT of 180 Mc/s = .12db 
and al the fa of 250 Mc/s = 7db. By contrast, the power gain 
G., in the common base mode is more constant but less than 
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in the common emitter mode, though becomes grcaier above 
150 Mc/s. In fact, 9db gain can still be theoretically realized 
at fo = 400 Mc/s. These figures reinforce the statement 
made earlier that below the fT value common emitter mode 
is preferable for maximum gain but beyond the fr value the 
last vestiges of gain can be wrung out o r the device in the 
common base mode. Fig. 9 shows how common emiller 
input and output resistances d~rease with increasing fo. 
Capacitance is also present which affects impedance match­
ing. By contrast, common base mode input resistance is 
very much lower but tends to rise with increasing f0• 

Power Ratings 
One or the surest ways of burning out a transistor is to 

exceed its allowable dissipation rating which is linked to the 
maximum permissible junction operating temperature. The 
latter is generally 100°C or less for a germanium type or 
I 50-200°C for a si licon type. Silicon devices a re therefore 
to be preferred a lso on account of their very much lower 
reverse leakage currents which can give rise to thermal 
instability, and their higher reverse voltage ratings. The 
operating temperature or the junction wilt depend on the 
rate of heat generated from power dissipated zs inefficiency 
in the device and the resistance to rate or heat dissipation 
from the junctions, to the protective metallic case and from 
the case to the surroundings. To improve heat dissipation 
from the junction the collector is often electrically and 
mechanically bonded to the case. For a T03 type case which 
is used to house the 2N I 905, the junction thermal resistance 
is about I ·5°C/watt dissipated but overall with the case in 
25°C ambient a ir the value is only about 40°C/watt. Ir the 
case is clamped to a large heat sink the value is about 
5°C/watt. Note, therefore, that the 50 watt dissipation rating 

for this device only applies to a case temperature of 25°C. In 
air at 25°C the allowable dissipation would fall to about 2 
watts. For a T05 case as houses the 2N3053, the thermal 
resistance values are 40°C/watt with a large heat sink or 
175°C/wall in free a ir . 

The allowable dissipation fo r any given ambient tempera­
ture can be calculated from the expression 

P Ti - T•mb 
emas :::::; B 

whero P cmax maximum dissipation in watts 
Ti maximum j unction temp. °C a llowable. 
T omb ambient or external working temp. •c . 
0 Overall thermal resistance in °C/watt 

OJ + 01 + 011 
OJ thermal resistance between junction and 

case 
01 thermal resistance between case and heat 

sink 
Oh thermal resistance between beat sink and 

surroundings 
. T~e chassis can ver~ often be used as a heat sink especially 
1f 11 1s o f the heavy die-cast type. For small transistors the 
use or terry c lips, if necessary painted black, arc quite useful 
Jt is desirable, but not essential , to design a circuit whereby 
the collector and case a rc in direct meta llic contact with the 
chassis to reduce 01 to the minimum. It can be seen that in 
order to exploit the power handling capacity of a device 
to the maximum a large heat sink becomes necessary. To 
keep Po to the minimum the d.c. to r.f. cfliciency of the device 
should be as high as possible: 100 per cent efficiency 
would require no heat sink! Provided intelligence is used 
and that one is not too ambitious or greedy, heat sink 
problems are not likely to be a very severe problem. 

There also exists a device restriction on the amount of 
drive power that can be applied but this is unlikely to be met 
with except perhaps in a very low gain inefficient stage. 

Current Ratings 
The most important current rating is the maximum 

collecto r current lrm. It is usually stated as Icm mean or 
d.c. continuous value. Sometimes lorn peak values are 
quoted for pulsed switching applications. For a class B 
amplifier wi th an idealized half sine wave form le peak = r. 
x le mean. In practice, the peak currents may be higher due 
to transient keying responses. le is approximately equal to 
le, the emitter current. Often hre falls off with a high le and 
this can lead to clipping of the pulsed waveform in a class B 
or C amplifier and to lowering of the efficiency. It is unlikely 
that the l bm rating, maximum permissible base current 
will be exceeded in practice. ' 

Rule o/Th11mb 2: Maintain Io below one third l omn rating. 

Voltage Ratings of Transistors 
The maximum permissible collector voltage depends not 

only on the design of the device but also on its mode of use. 
Under conditions of sinusoidal operation with inductive 
loads such as tank circuits the peak collector voltage may 
rise to twice the supply voltage, v •. In data sheets Vcem 
is often quoted as half the maximum peak voltage. It should 
be remembered too that modulation or a p.a. stage also 
leads to doubling of the collector voltage. The reverse 
emitter base voltage rating Vrhm is usually quite small and 
this may be exceeded if the drive power is increased too 
much. Casualties to transistors often occur due to excessive 
voltage spikes so use well regulated power supplies. 
Rule of Thumb J: Maintain V1 below one third Vccmax 
rating. 

Choosing the Most Suitable Inexpensive Transistor 
Expense usually goes hand in hand with frequency 

response and dissipation rating. but not a lways so. Bearing 
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in mind that power handling capacity can be multiplied 
by using, say, two transistors in parallel we should seek out 
a device possessing an f1. of at least twice the des.ired operat­
ing frequency but preferably more, and a dissipation rating 
that adequately suits o ur needs and purse. 1t is also desirable 
but no t necessarily essential to select a type that is capable 
of giving a high collector current swing for 12-14 volts 
operation to obtain a satisfactory power output from mobile 
supplies. A silicon 11-p-11 device is likely to be more robust 
and stand up to more abuse from temperature rise than a 
germanium type. Furthermore, mass produced silicon 
devices for computer switching applications are now avail­
able at reasonable prices. 

RCA 's economy medium power device 2N3053 is a silicon 
11-p-11 type rated at 5 watts dissipation with a 25°C case 
temperature or I watt in 25°C ai r, fT = JOO Mc/s min. and 
lcmn" = 0·7 amp, Vccn111x = 40 volts, but costs only 7s. 
(trade price). This device should prove exceedingly attrac­
tive giving a very high gain at 2 Mc/s and at least 4 at 28 
Mc/s. It could therefore be used as the basis of an all-band 
rig in the wattage class pa rticularly for use in portable or 
mobile work. Another cheap device is the 2N706 silicon 
11-p-11 type rated at I watt dissipation with a 25°C case, or 
derated to 0 ·3 watt in 25°C air. With an fr min. of 200 Mc/s 
it would be very suitable as a driver in a 28 Mc/s transmitter 
and even in a low power 144 Mc/s rig. The RCA 2N l905 
costing 32s. 6d. is a germanium p-11-p type rated at 50 watts 
with a case temperature of 25°C, {J = 90, f/l = 75 kc/s, 
fr = 7·5 Mc/s, l cmnx = 10 amps .. 'Ycemu = 40 volts. This 
should be a difficult one to burn out! Be careful though, for 
it can still happen. At 2 Mc/s a power gain of at least 4 
should be attainable-this is a bit low but still useful. This 
device was employed by the author as the p.a. in a IO watc 
high level modulated Top Band transmitter for mobile work 
and was in fact found to give a stage gain in unneutralized 
common emitter mode of five. It would be possible to use 
this at 3·5 Mc/s but the power gain would be less and carefully 
designed circuitry would be necessary. A more suitable 
device for 3·5 Mc/s and 7 Mc/s would be RCA's newer 
2N3878 11-p-11 silicon epitaxial power device rated a t 35 watts 
(25°Ccase), fcmnx = 7 amps, and Vwnu= 50 volts with an fT 
of about 40 Mc/sand costing 37s. 6d. The Texas 2N 1046 and 
2N 1907 germanium p-11-p are somewhat similar to the 2N 1905 
in ratings but possesses an f1· of 20 Mc/s and cost 78s. The 
Mullard AUYIO germanium p-11-p and STC BUYIO 
silicon 11-p-11 types both rated at l 0 watts with fTS of 120 and 
90 Mc/s respectively are a lso interesting types at moderate 
prices. 

No doubt there exist other transistors in the low cost 
range which arc suitable and it is just a question of studying 
the various manufacturers' catalogues and price lists to 
decide on the •· best buy for the job." When writing lo the 
manufacturers never expect to get any free samples, but 
they will be pleased to forward you their data sheets which 
can contain a wealth of useful information and circuit 
applications. 

Now having read all the above and counted the thumbs 
let us proceed with the job of constructing something that 
works. 

CONSTRUCTION OF A SIMPLE TWO STAGE 
TRANSMITTER FOR 2, H or 7 Mc/s 

Let us select cheap 2N3053 transistors as general stock 
items with which to experiment. For simplicity a small two 
stage crystal osci llator p.a. c.w. transmitter with 2 or 3 watts 
input is to be constructed. Should this prove successful 
then one might convert it to v.f.o. control, add modulation 
facilities, or even add on a larger p.a. stage. The pertinent 
limiting values for the 2N3053 are again 5 watts maximum 
dissipation with a 25°C case temperature, or I watt in 25°C 
a ir, V,·omnx = 40 volt, rcmnx = 0·7 amp, and fT = 100 Mc/s. 
Being a silicon 11-p-11 type the collector is connected to the 
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positive supply line. The value of s upply voltage Va is 
conveniently 12-14 volts from either three 4·5 volt bell bat­
teries or a 12 volt car accumulator. 

Crystal Oscillator Stage for 2 Mc/s Operation 
It is not proposed to use a heat sink in this stage and there-

fore the collector current should be limited to \~ = 75 mA 

maximum a llowing for a safety margin of zero efficiency. 
The circuit adopted (Fig. I 0) is based on a class A bias 
stabilized configuration. The design is dependent on the fact 
that with an inductive collector load and a certain value of 
emitter by-pass capacitance, a negative resistance appears 
between base and emitter. If a tuned circuit (the crystal) is 
p laced across the negative resistance the stage will oscillate. 
The tuned circuit in the collector must resonate at a slightly 
higher frequency than the crystal to exhibit an inductive 
load to the transistor. 

+ 

CRYSTAL 1981 kc/1 

Fie. 10. A crystal oscillator stace for 2 Mc/t . LI it a j In. diam. dust. 
cored Aladdin fo,.mnr f;.1lly wound, -i in. Ions, with JO 1.w.1. enamel 

wire. The link i1 10 t urns, 24 1.w.1. wire at earthy end of LI. 

The d.c. conditions are set in the way described previously, 
but as this is a semi-power stage the efficiency is raised at the 
expense of temperature stabi li ty. The available h.t. is 13·5 
volts of which we a llow 3 volts across the emitter resistor; 
running at about 30 mA, this g ives an input of 30 x 10·5 = 
315mW. Theemitterresistoris 3 x3~ooo = 100 ohms 

and the base voltage is 3 + 0·5 = 3·5. The {Jo will be rather 

low for this transistor, say 35, so the base current is ~ = 0·85 

mA. As the base supply resistors shunt the crystal and 
consume power we cannot allow a chain current of 3·5 mA, 
so that the resistance will be higher and the regulation lower. 
Making them equal gives an open d rcuit voltagcof6·75 volts 
which drops to 3·5 when 0·85 mA is drawn, i.e., the two in 

6·75 - 3·5 
parallel come to 

0
.
85 

K ohms = 3·82 K ohms. Since 

both are equal, each is 7·64 K ohms. 
The oscillator stage can readi ly be constructed on a 2 in. X 

2 in. square of Veroboard or similar drilled Formica lami­
nate. The. accent should not necessarily be placed on small 
physical size though but to use a transistor! The latter can be 
soldered io directly without trouble especially if the leads 
are held by a pair of pliers to act as a heat sink, but this 
should not really be necessary. It is. always wise to check the 
completed circuit thoroughly, especially the connections to 
the transistor before applying power as reverse polarity will 
easi ly destroy the device. 

At first apply 4· 5 volts through an A VO and a 500 ohm 
potentiometer to limit the current should anything be 
amiss. With Vs = 4·5 volts the stage should oscillate healthily 
when tuned up with the slug core. With the output link 
connected to a 75 ohm 2 watt carbon resistor and an 
applied V • of 9 volts, lo should be about 25 mA giving some 



TABLE I 80 mW r.f. oulput. With Vs 
= 13·5 volts, l e increases 10 
30 mA and the output power 
to about 150 mW. Tbe actual 
transistor efficiency as distinct 
fro!ll the stage efficiency is 
nearly 50 per cent. Thus the 
device is operating well within 
its ratings. With a key in­
serted in the battery supply, an 
a.t.u. and.respectable long wire 
coupled 10 the link, we are 
now in business with a low 
powerc.w. transmitter. In spite 

.of.the fractional wattage pow­
er output, the signal strength 
should only be about three S 
points down on the I 0 wall 
input valve rig and a consider­
able coverage can be had at 
least on ground wave propa­
gation. If you must ta lk to the 
other fellow just down the 
street then tryinsertinga carbon 
button microphone in series 
with the battery. A small 
percentage of modulation will 
result and the frequency is 
still rock bound. 

1\!/eus11red perform1111ce of two-stage t ru11smi11er 
Osc. P.A. P.A. P.A. P.A. P.A. P.A. D.C. 

10 R.F. 
Total 

Etficicncy 
Freq. No. of 
Mc/s 2N3053s 

in P.A. 
Stage Vs le Pin lout Pout 
total mA W 75 ohms W Efficicncv % 

1·98 

3·58 

7·07 

I 
2 
I 
2 
I 
2 
I 
2 
2 
2 
2 
2 
2 

Pin V, 
0·03 4·5 
0·03 4·5 
0·12 9·0 
0· 12 9·0 
0·12 9·0 
0·12 9·0 
0·40 13·5 
0·40 I 3·5 
0·12 9·0 
0·40 13·5 
0· 18 9·0 
0·40 13·5 
0·40 13·5 

4·5 
4·5 
8·7 
8·7 

12·8 
12·7 
12·6 
12·0 
12-8 
12·2 
12·5 
12·1 
12·5 

60 
70 

155 
160 
2 15 
220 
250 
380 
145 
300 
270 
330 
190 

0·27 
0·32 
I ·36 
I ·39 
2-75 
2'78 
3· 15 
4·56 
I ·86 
3-66 
3·38 
4·0 
2·37 

0·06 
0·06 
0 ·122 
0·128 
0·168 
0·177 
0·175 
0·208 
0·202• 
0·25t 
0· 162 
0·18 
0·135 

0·27 
0·27 
1·1 2 
1·23 
2· 11 
2-35 
2-30 
3-25 
1·53 
2·35 
1·98 
2·42 
1·37 

% • 
1001 
85 
83 
88 
77 
85 
71 
71 
82 
64 
59 
6 1 
58 

90 
77 
76 
82 
74 
82 
64 
66 
77 
58 
56 
55 
50 

• in10 37·5 ohm load 
t into 37·5 ohm load but unable lO dip p.a. 
t The cflkicncy was calculated directly fr_on:i ~he re.suhs obtained. The 

resulling figures seem lo be ralhcr opt1m1s11c owing lO various slighl 
errors in measurement. 

The drop in V, of the P.A. wilh increased le intlica1cs lhc internal resistance of lhc baHcry used to 
be about 4 ohms. 
Compare lhe above overall clliciency with a simple valve coun1crpan. e.g .. a lriodc oscillalor and 
pentode output such as lhc ECL83. which would consume 3·8 walls alone in ils healer. Al 2 walts 
r.f. oulpul lhe overall efficiency is likely to be around 30 per ccnl. 

A similar circuit constructed for 80m operation using 
a 3·518 Mc/s crystal (RI = 3·3 K, R2 = 4·7 K. R3 = 190 
ohms, Cl = 560 pF, C2 = JOO pF, LI = 36 turns 30 s.w.g. 
close wound, with an 8 turns 24 s.w.g. link,on a i in. Aladdin 
fo(mer) gave 70 mW r.f. into a 75 o hm load with Vs = 13·5 

. volts. 
In a 7 Mc/s circuit. at least 50 mW was obtained. 

A Simple 2-4 wat t P.A . Stage us ing t he 2N3053 
The 2N3053 lends itself 10 a p.a. stage in the wattage c lass 

when used with an adequate heat sink and driven from the 
crystal oscillator stage above. The circuit (Fig. 11) employs 
common emitter mode in class B/C with a pi-tank output 
match. The transistor is mounted in an insulated twin 
Redpoini heat sink block (available fro m Henry's Radio) 
bolted to the chassis. With a quoted thermal resista nce of 
50°C/wa11, 2 walls can be dissipated. T wo transistors con­
nected in parallel will offer dissipation advantage and give a 
slight improvement in performance. C3 is lhe d.c. blocking 
capacitor in the r.f. load line. 

The performance o f the transmitter has been measured 
and the results are presented in Table 1. 

It is seen that the efficiency o f the p.a. stage is in the 
vicinity of 85 per cent falling 10 70 per cent with the higher 
input of 4 watts. Two transistors seem beneficial a r the higher 
output otherwise very li11le change in efficiency o r output 
was observed. A satisfactory level 10 operate at. would be 
9 volts on 1he oscillato r stage and 12-.13 volts on the p.a. 
when at least 2 walls r.f. output can be obtained. Remember-

...---------0+ 
C3 
o.s 

Fir . 11. A 2-4 watt p.a. 1ta1e u1in1 a pi· netw ork. LI. Codar 31620, 
1 in. lonc.(6·15/.'H ). Ll , Codar 3322~. 1 in. long (28·~/.'H). 
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ing the law of S po ints- a three to four-fold increase in 
power results in only one S point increase in signal repor1-
i1 is really noi worthwhile caning the rig except for psycho­
logical reasons o f satisfaction. 

On 80 and 40m the value of LI is reduced by suitably 
tapping down the air-wo und coil. Although the author has 
not optimized by tria l and error the c ircuitry for these bands, 
a few measurements indicate that reasonable efficiency and 
power output can be obtained quite easily. No doubt some 
fiddling would improve the performance. 

The load impedance of the p.a. stage is given approxi­
mately by the expression: 

V" 
Rule ofTl111111b 4: R1 = 2P: 

Thus with V • = 12·8 volts and PQ = 2 walls, R1 = 40 
o hms. This collecto r load impedance has to be matched to 
the 75 o hm load 10 the a.1.u. The Q of the pi-tank will 
therefore be very low and harmonic attenuation incomplete. 
However, with a tuned a .t.u. and the low power involved 
this should not present a ny problem. One o f the greatest 
difficulties in cons1ruc1ing transistor p.a.s lies in the correct 
design and malching o f the stage to both input drive and 
output power. Although in this case untried by the author, 
high level modulation could be applied by supplying 1-2 
watts of a udio from a transistor amplifier and modulation 
transformer possessing a low resistance secondary winding 
with an impedance of some 40 ohms in the p.a. collector 
supply. 

Co nclusions 
It should be clear that there is really no serious impediment 

to anyone who is keen to try his hand a t the development and 
c<mstruc1ion o f transistor 1ransmi11ers. 

The field is wide open for fruitful experimenting and 
o riginal thinking, and hence opens up a new pioneering 
spirit in Amateur Radio-even if Te/star. Mariner I V and 
OSCAR still have the edge on us! 
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129] "TransislorTransmiLLers:· .. Technical Topics," RSGB 
BULLETIN. p. 171, March 1965. 

[30] " New Semiconductors and V<tlvcs. Solid State Fre­
quency Multiplier;· ·· Tcclmical Topics;· RSG B 
BULLETIN, p. 443, July 1965. 

[31 I .. Transistor Power Amplifiers. Transistor Oscillators," 
.. Technical Topics:· RSGB lluLLETIN, p. 586-587. 
Sept. 1965. 

[32] ··An All-transistor 50 Mc/s Station;· QST, p. 11 , May 
1964. 

[33] .. A Transistor C.W. Station f(>r 7 Mc/s.' ' QST. p. 11. 
Aug. 1964. 

(341 "A Power Saving Conversion V.F.O.," QST, p. 23. 
Sept. 1964. 

[35) " Featherweight Portable Station for 50 Mc/s," QST, 
p. 24, Nov. 1964. 

[36] .. Transistor Voltage Limitations:· QST. p. 31. Nov. 
1964. 

[37) .. No Tubes- Four Walls- Six Metres;· QST, p. 11 , 
Dec. 1964. 

[38) .. Half-wall Transisto r Transmitter;· Short Wm•e 
Magazine, p. 402, Dec. 1959. 

(39) .. Transistor Transmillcr for 80 metre Phone:· Shorr 
Wave Ma1:a=i11e. p. 596, Dec. 1964. 

(40] ·• Practical Applications of Semiconductors-Part VIII : 
Oscillators," Short Wa••e Magazine, p. 31 , March 1965. 

[41, 42] .. Transistor Transmitter for the L.F. Bands, .. Shorr 
Wm1e Magazine," p. 21, March 1965. p, 403. Sept. J 965. 

[43) .. Transistorized Transmitter for Top Band Mobile," 
Short Wm•e Magazine, p. 330. A ugusL 1965. 

(44] Philco Transi.1·1or Guide for Co1111111111icmio11s Circuit 
Designers, Application Lab. Report 701 B. 

(45] Ger111a11i11111 Transisturized Mal'ine 7iw1smitter, Appli­
cation Notes, March 196.1, Texas Instruments Inc. 

[46] ··Transistorized 4W Transmit!er for 8·315 Mc/s." 
Mullartl Ted111it:al Com1111miN1fit111.1'. Vol. 7, No. 62, 
January 1963. 

[47) Transisrur Tra11.w11irrero fur rlie A111are11r. by 0 . L. 
Stoner. Howard W . Sams and Co. Inc. · 2.95. 

(48 1 .. Transistor R.F. Power Amplifier Design,'' 73 
Mag(lzine. p. 52, April 1965. 

The above list of references, ah hough not intendcd 10 be a 11-
cmbracing, will give the reader much insight into the an. 

Profile (Continued from page 638) 

living in the Orkney Islands. Since l hen. ap<\rl rrom lhe war 
years. he has been active in GM. GC and G. 

John was for many years a keen DX operator and was the 
Leading G in the first WAE Phone Contest and in 1hc 
VK/ZL Contest 1956. More recently he has been active on 
1he v.h.f. bands. He has been Chairman of the Crawley 
Amateur Radio Club for the last four years and he takes an 
active part in club life. 

He was elected to the Council in 1962 and is at present 
Chairman or the Membership and Representation Com­
mittee and the H.F. Contests Commillee. I-le is also member 
of the Finance and Staff and Exhibition Commillees. 

In the fo.ce or all these activities it is somewhat surprising 
to find that John is a constructor of no mean abil ity : in an 
age in which factory-built equipment is commonplace. 
G3TR's station is almost completely home-built. Like 
everything he tackles. John Graham believes in getting 1hc 
maximum amount of pleasure. satisfact ion and fun fro m 
Amateur Radio. 
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Radio Facts and Fallacies 
By B. PRIESTLEY, B.Sc., GJJGO ' 

A MATEUR Radio has accumulated a lore of its own over 
/"\. the years. and some of the knowledge has been shown 
10 be a forerunner of professional developments. There 
arc. however. some fallacies and obscurities persisting and 
it is the aim of this article lo clarify some of them. 

Aerial Loading 
Probably more head scratching and cussing has been 

provoked by aeri~ls that don't l~a~ than any o~her probl_cm 
in Amateur Radio. However. 1l 1s the writers contention 
that any device capable of accepting power can be made to 
load correctly, wilh the provisos that (a) it ma~ no t usefl!llY 
radiate the power consumed. and (b) an apprC?C1able fracu_on 
of the transmitter output power may be lost 111 the coupling 
network. 
The procedure is this: 

Load the lransmiller into a dummy load of 75 o r 52 ohms 
to the desired level. and note the conditions (anode current. 
voltage capacitor settings etc.). The aerial coupler must now 
reflect ihe same load resistance to the transmitter. Altering 
1he pi-tank may give the same loading but almost certai~ly 
the loaded Q will be different. If it is too low. harmonics 

liaopr (1K11.) 

lJI. 

Fi1. I. The equivalent c ircuit of 
the Top Band whip ditcusse d in 

the section .. Aerial Loadina.0 

will be radiated and if 100 high the tank circuit losses will 
rise. (If 1he unloaded Q is 200. a loaded Q of 12 will dissipate 
6 per cent of the transmitter output.) Designing a coupler lo 
transform the aerial impedance to the correct load resistance 
wi ll be largely a mailer of cut-and-try. aided by_gues1ima1ion. 
remembering that /ll'O conditions arc 10 be sausfied: correct 
loading. and maximum coupler enlciency._ Note here the 
operative words ··aerial impedance... ll is no1 necessary 
10 lune out the reactancc before transforming. in facl some­
times it is undesirable as the design of the transforming 
network becomes din1cull. Furthermore, obviously the 
fewer components the better. as they will all serve 10 waste 
some power. . 

As an example. suppose we arc working on a mobile 
whip aerial for I ·9 Mc/s which •. being much short<:r than a 
quarter wavelength. looks like Fig. I. Cl~arly: a sen_cs tuned 
circuit will tune oul the rcactance, and via a lmk coil w_e ca.n 
transform 10 75 ohms. However, not any tuned c1rcu11 
which resonates will be any use if we want max.imum efficiei;cy 
- and in difficuh cases such as this the maximum coupling 
efficiency could be 10 per cent! 

Suppose we use a coil of about 240µH, which has a r~ac­
tance of about 3000 ohms at I ·9 Mc/s. and a small capactt~r 
of about 40pF in series. This will certainly resonate, and tf 
1he link is correctly adjusted will present a good load to the 
transmitter. bul what is the effi~iency'? If the coil has a Q of 
200. then its series resistance will be 3000 7 200 = I? ohms. 
With an aerial resistance of 2 ohms, 2/ 17 of the r.f. mto the 
c.oupler actually goes into the aerial-about 12 per cent, or 

• 43 Rnymond Road, Langley. Slough. Bucks. 
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9·Jdb loss! By reducing the L/C ratio as far as possibk 
(while maimaining resonance) this loss can be minimized. 
even if the series capacitor becomes a bank of micas. switch 
selected, plus a 3 gang. 500pF variable. A similar system was 
used on the TAl2 aircraft transmiller where the problems 
a re similar. In the case of parallel tuning. highest efficiency 
will be obtained by mainta ining a high L/C ratio. 

Reactance and A.C. Resistance 
Unfortunately there arc still some radio text-books which 

explain reac1ance as a kind of resistance which applies only 
to a.c. circuits. This is a convenient story 10 persuade the 
student that he understands. and simply postpones the 
difficulty till a later stage (sec ·· Negative Cycle Loading "). 
The essential difference is that resistance limits the current 
in a circuit by dissipating part o f the applied energy: rather 
like income lax it is a one way process! Rcactance only bor­
rows it. and returns il in full later in the cycle. like saving 
money from earnings which reduces the apparent income. 
but is available to pay debts. Thus both earnings and debts 
(negative earnings) have a reduced clTecl due 10 saving. In 
exactly the same way the current produced by an ahernating 
voltage is reduced on both positive and negative half cycles 
by reactance in series with the load. 

What then is a.c. resistance and how docs il differ from 
<l.c. resistance which can be measured with an ohmmeter'! 
The answer to this is not at all! If one had an a.c. operated 
ohmmeter and could separa te the resistance from the reac-
1ance il could be measured in exactly the same way. Suppose 
we had a r.f. coil wound with resistance wire (such things 
have been done!), then although we can measure the resist­
ance at d.c. and at low frequencies, a t higher frequencies the 
reac1ance, which is inexorably mixed up with the resistance, 
will make the readings increasingly inaccurate. This can be 
overcome by connecting in series a capacitor of s~ch a value 
that il stores the same amount of energy as the 111duc1ance. 
As the two. fortunately, work oul of phase with each other. 
the coil will be returning energy to the circuit at exactly the 
same rate as the capacitor is storing il , and vice versa. Thus 
once the two reaclances have been started offwilh their ration 
of energy (rather like gelling a heavy roller moving) they. as 
it were. throw it backwards and forwards. and from the 
point of view of our a.c. ohmmeter and the resistance, can be 
neglected. and so the rcsist.ance is ~asily measured. _The 
above process is. of course. simply series resonance described 
in an unconventional way. 

Having gone 10 all this trouble 10 measure the a.c. rcsis'. 
1<1nce. can we expect il 10 be the same as the d.c. resistance '! 
If so this seems a waste of effort! The answer is probably not. 
as the resistance or the conductor is raised by skin-effect. i.e .. 
the wire is only partly used a1 r.f. and a lso energy is lost due 
10 radiation induction in surrounding objects. and dielectric 
loss in insut'a1ion which all extract energy, and this can be 
considered as res'istance. Obviously if the coil is in fact a 
quad aeria l the loss due to radiation is highly desirable, bul 
can neverth'eless be expressed as a loss from the point of view 
of power in this circuit. 

Grid Drive 
Now to another misconception among many amateurs, 

(and sotto voce. some professional engineers too)- grid drive. 
As valves are voltage driven devices. grid drive is prop~rly 
measured in volts. quite irrespective of the class of operauon. 
A B or C. Grid current is an unfortunate side effect pro­
d~ced when the grid is d riven positive, serving to dissipate 
power and create harmonics. The relationship betw~n g~id 
voltage and grid current is dependent upon the effective gnd/ 
cathode resistance, which is necessarily high to prevent ~he 
grid stealing all the anode current and 10 keep the dnve 
power requirement low. bul varies from va_lve to valve. 
Hence. if your old faithful 807 passes out and ts replaced by 
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another, adjusiing for the same d.c. grid current could result 
in a bad attack o f TVf owing to the new valve having a 
higher grid/cathode resistance, and thus being grossly over 
driven to provide the desired current. A higher screen 
current would also result , pos.sibly leading to poor quality 
modulation. 

The cure for the above situation is to measure the peak 
grid volts, and not grid current. The essentials of the set-up 
arc shown in Fig. 2. When a voltmeter (as high a resistance 
as possible) is connected across tcrmi.nals + and - the 
device becomes a peak reading voltmeter. The product of 
C and R of the voltmeter must be large compared with the 
period of the r.f. drive (50.000 Kohms x pF will be adequate 
for a ll amateur bands from 1 ·8 Mc/s). If grid leak biasing 
is used it will be necessary to have a variable grid leak. and a 
certain amount of cut-and-try will be needed. This procedure 
is specified by at least one valve maker, while some others 
just indicate the bias and drive required and quote wide 
limits on the d.c. grid current resulting. 

Other Applica tio ns of Pea k Voltme ters 
Having made a peak reading voltmeter. its usefulness is 

not simply confined to reading p.a. drive. Suppose we read 
the output of our new v.f.o. as I ·5V peak. and want to 
drive a TII I p.a. with it. Inspection of the TI.I I data 
gives peak grid volts 70, - SOY bias, d.c. grid current I ·5-
3mA, hence our grid resistor may be at its lowest, 50/3 = 
17 K ohms. If this is bypassed it loads the buffer like an 
8·5 K ohm resistor (8·5 and not 17 because the d irect 
current d issipates power a.II the time, even when lhe r.f. is 
passing through zero. EquivaJent r.f. loading is that of a 
resistor of approximately half value). We require 70V 
across this. i.e .. an amplification of 70/ I ·5 which is about 
47. and since the load is 8·5 K ohms, the necessary g,. is 

c 
--1 

RF 
INPUT 

RFC 

Fii. l. A peak volt meter circuit 
suitable for gr id drive voltaae 

meuurements. 

47/8·5 mA/V since gain = Cm X R1, = 5·5 mA/V. So an 
EF9 1 with an average g,. of 7·6 mA/ V will suffice and 
have a little in hand for old age. However, if lhe grid 
leak were not bypassed, the load resistance would be 
17/3 K ohms and the necessary g,. 8·3 mA/V, in which 
case an EF91 could not be relied upon to drive a" greedy" 
lTI I. The diode voltmeter is quicker than finding o ulthe 
hard way that a 6CH6 would do a better job. 

Modulatio n Me te ring 
The peak diode voltmeter has several other applications. 

It is particularly useful in transistor circuits with the addition 
or a transisior d.c. amplifier when small voltages can be 
measured, or for aligning receivers. Another excellent use 
is in modulation depth moniioring. where most amateurs 
seem lo think an oscilloscope is essential to comply with 
section 4.2. of the licence. While it is undeniable that an 
oscilloscope is the besl method of modulation mon itoring. 
the simple peak voltmeter illustrated ill Fig. 3 is capable or 
useful results at much less cost. The circuit works by com­
paring the peak audio voltage applied to the p.a. with its h.t. 
Assuming a linear p.a., when these arc equal 100 per cenl 
modulation resulls . and the depth of modulation will 
decrease proportionately with the audio. The setting-up 
procedure is (a) with switch in the SET posit io n adjust the 
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MODULATION 
TRANSFORMEI\ 

~ SETUP ._ 

Fig. ) , A modulation meter circuit. C, 0.5 - l µ.F paper, working 
voltae e 1.5 x h.t. volts; CR, any thermionic or t:emiconductor 
diode with a p.i.v. rating of at least 2.5 x h.t. volts; meter, I mA 

f.1.d.. o r be tter; R and VR, to su it h .t . voltage and meter. 

potentiometer unlil the meter reads a convenient value. say 
8001<A on a lmA mcicr, (b) switch to usF.. Now 

800i•A = 100 percent modulation 
600µ.A = 7 5 per cent 
400µ.A = 50 per cent 
200µ.A = 25 per cenl 

and that is all there is to it. 
Caution Owing to the lransient nature of speech, a sluggish 
meter will fail to follow the rapid variations o f speech. so 
lhat the monilor is liable to read sl ightly low. Thus it is no1 
advisable to talk the meter above the 90 per ccnl mark . .In 
any case 1hc o ther chap's detector probably clips at about 
75 per cent modulation so why risk splauering "! 

Neon Stabilizers 
T here seems io be a belief in some quarters that any old 

neon bulb is a stabilizer. Having been closely associated with 
the testing or stabilizers the writer can vouch for the false­
hood of this! A stabilizer has a carefully prepared cathode 
so that the voltage across ii is almost independent of the 
current. over a limited range. As only the cathode is so 
prepared it does nol work if the connections are reversed. It 
glows, but 1hat is all. A reference tube is similar, but it is 
primarily designed to maintain its voltage accurately for long 
periods when fed from a constant currenl source. Conse­
quent ly its impedance is higher. and its working current ra11ge 
less than for a stabilizer, so thal although il can be used as 
one, it is more suitable as a reference for a n electronic regu­
la1or. 

Pre-selecto rs or See k Not After Ga in l 
It does not seem to be fully rea lized by all amateurs that 

the amoun! of gain which can be usefully employed in a 
receiver is strictly limited. A quick calculalion indicates that 
a gain of 167db will bring the thermal noise in a bandwidth 
of 5 kc/sup to I W. Since on most bands 1he received noise is 
at least lOdb above thermal noise, and a signal/ noise ratio 
of at least IOdb is desirable. the useful gain is reduced to 
147db. This is a comparatively low figure when it is realised 
that one i.f. stage with Km = 3 mA/V and a load impedance 
of 50Kohms will give a gain of 43db. Thus the addition or a 
pre-selector to a scmi-satisfaciory receiver, does no more than 
compensate for 1he gradual loss of gain owing to misalign­
ment, or ageing of valves, possibly reducing image response 
and improving aerial matching, This could be better and 
more cheaply done by receiver re-alignment and an aerial 
malching unit. On the debit side the addition of a pre­
selcclor will certainly degrade the cross modulation perfor­
mance o f the receiver. I suspect that in many cases the reason 
for adding pre-selectors or "souping up ., receivers is to 
make the "S .. meter readings even more optimistic. ll 
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would seem simpler jusl 10 acid 30db ! Remember, the pallern 
of gain in a receiver is a careful compromise between the 
requirements of noise factor. cross modulation and a.g.c. 
performance. Think carefully before you upset it. 

Negative Cycle Loading 
This system claims to cure the defect of unequal loading of 

a push-pull modulator by a diode and resistor connected 
across 1he secondary of 1hc modulation transformer so as to 
load on the negative cycle only. Unfortunately. as is liable 
to happen when someone will not tamely let the textbooks 
think for him. the reasoning. though superficially convincing. 
is wrong and the system acwally creates 1hc very state it tries 
10 avoid. 

The argument runs thus: rn a push-pull modulated ampli­
fier 1he negative cycles just reduce the p.a. anode voltage. 
and hence the current also. to zero at 100 per cent modula­
tion. As a.c. volts arc applied, and yet no current flows, no 
power is being drawn and hence the modulator valves must 
be unequally loaded, since the other valve delivers double 
current at 100 per cent positive modulation. 

Sounds convincing doesn't it? The explanation is thal 
the " power " above is calculated by multiplying a.c. volts 
by a.c. plus d.c. currents, which naturally gives a silly 
answer! In fact alternat ing current is nowing bu1 ai rhe 
100 per cent negative peak it is just cancelled by the direct 
current. However, there is still the awkward fact that 
throughout the negative half cycles more power is being 
supplied by the modulator and d.c. supply than is consumed 
by the p.a.! The reason for this is that the excess power is 
being stored as magnetic energy in the modulation trans­
former's core, and is used up in the posit ive half cycles when 
demand exceeds supply. rr the idea or magnetic energy 
storage seems strange. the simple experiment of connecting 
a neon bulb across a coil of a few henrics, and then making 
and breaking a curre111 of a few milliamperes in the coil will 
demonstrate this. The neon bulb will flash at break although 
the source is of low voltage and quite incapable of igniting it 
directly. 

Thus all that is accomplished by negative cycle loading is 
some rather inef'ficient controlled carrier plus distortion; 
a simple low-level speech clipper would be much more 
effective. 

Reflectometer Directivity 
IL does not seem to be universally understood that a most 

imponant figure associated with a reflectometer (monimatch) 
is its directivity. o r lhe extent to which it. can distinguish 
between forward and reflected power. The ratio. which may 
typically be 30db. sets a limit to the amount of reflected 
power which can be clcrectcd, since il is obviously difficult 
to look for a reflected wave 30db down when there is a lso an 
equally strong indication from the forward wave. ft would 
be possible to get an indication of zero reflected power if 
these two were equal in magnitude and out of phase, but the 
addition of an extra quarter wave of feeder, which would 
n.ot affect the real s.w.r would apparently create a reflected 
wave 24db clown on the forward, i.e., a true s.w.r. of l ·065 
may be indicated as I or I · 135, or indeed any figure between 
these limits depending on the point of measurement! 
Admittedly. the region of uncertainty lies between a perfect 
s.w.r. and a highly creditable one, so that the practical 
implication is that there is no point in going to great lengths 
to improve the s.w.r. unte.ss an equal amount of trouble bas 
gone into adjusting the rcflcctometcr. using a carefully 
constructed matched load, and setting up so that the addition 
of an extra quarter wave of cable does not change the 
indicated "s.w.r." which is then an indication of the 
directivity. 

"S" Meters 
The absurdity of many S meter readings has been previ-

ously commented upon. but perhaps the following example 
will highlight the situation. A certain receiver has an S 
meter calibrated to S9 plus 80db. If we assume that SI is a 
genuinely "barely perceptible signal" of about lµV and 
that one S point is 6db then the signal is l28db up on. 11LY. 
i.e., 2·5 volts! If this were received on a half wave dipole at 
14 Mc/s then the received power of 88 mW would be approxi­
mately that received from a I kW transmitter 750 ft. away! 
Under these conditions it would seem simpler to take strength 
readings from the feeder ammeter, after all there is 35 mA 
of r.f. flowing into the receiver! Assuming that this signal 
is in fact produced by I kW with highly efficient beam aerials, 
a reduction of power to 10µ.W would still yield an "excep­
tionally strong signal. .. This could easily be powered by two 
coins of d issimilar metals and a clamp piece of blotting 
paper! 

One further example. Having received a report of S9 
plus 30clb from a local station. and heedful of exhortations 
nol to use excess power. the writer constructed a 20db 
75 ohm altenuator. and inserted it in the transmitter output 
for the next over. The report ?- S9 plus 10db- and unread­
able! 

In view of the above a very simple code has been devised. 
with only two numerals, I and 2 for both readability and 
strength. These simply indicate unreadable/ readable and 
inadequate/adequate field strength under conditions pre­
vailing. One gentleman. when confronted with the above 
system and invited to think of a number if he didn't like 
2 and 2 decided on 5 and 9" because ii would look odd in the 
log if it wasn't the same as all the others ... ! 

Ode to a Mode 

ln days of Old when Hams were bold. 
and Sideband not invent~d. 
Words were passed by pounding Brass. 
and all were quite contented. 

(with apologies to Wm. Shakespeare) 

Purley am/ District Radio Club "Sp/alter,'' April 1966 

RADIO AMATEURS' 
EXAMINATION 

Wednesday, 7 December, 1966 
MARY WARD HALL 

5 TAVISTOCK PLACE 
LONDON WCI 

The examination will commence 
at 6.30 p.m. 

Applications to sit the Examination at the above centre 1 

should be sent to the General Manager, Radio Society 
of Great Britain, 28 Little Russell Street, London, 
WCI, to arrive not later than Friday, 4 Nov.ember 
1966. Applications must be accompanied by a remit­
tance for the City and Guilds of London Institute fee of 
£1.10.0, plus, in the case of non-members of RSGB, a 
l~I foo of IO•. A • mommodatloo ;, 3 
applications will be dealt with in the order 
received. ' 

J:><:><:><:><><:><><>-<><><:>""'c<::~_,~--... ......... 
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FOUR 
AND 

METRES 
DOWN 

By JACK HUM, GSUM* 

"NEXT BAND UP" 

Fl VE years ago. give or take:a little, ··Twenty Three ··was 
beginning to develop as ··Seventy ·· had done a decade 

before. What had seemed daunting was becoming do-able: 
what had seemed esoteric was becoming everyday (well. 
nearly!). 

There arc signs that ··Thirteen ·· will follow the same 
pattern. helped on its way by enthusiastic groups or members 
who arc sufl'icicntly close 10 one another geographically to 
enable contact to be made on this very·· optical ·· band. and 
who between them dispose of a considerable amount or 
electronic know-how. 

This last is a fair description of the people who make up the 
Radio Club at the GEC Research Centre at Wembley. where 
activity on the 2300 Mc/s band is now a very practical 
proposition. Heath Rees. G3HWR. in reponing current 
dcvclopmcms to ··Four Metres and Down·· write.s: 

·· We have two s~ries of equipments under construction 
locally, namely. crystal controlled narrow band gear similar 
in potenti<1I to current 1296 Mc/s practice: and modulated 
oscillator transmiuers used in conjunction with broad band 
receivers for loca l · natters: In general. those with experi­
ence o f 432 and 1296 Mc/s arc going for the c.c. approach, 
while the· new boys· arc trying the s.c.o.s. 

··The c.c. gear will be used at the low end of the band. 
G5FK is still on 2301 ·75 but newcomers to the band are 
encouraged to use 8 Mc/s crystals in their 144 Mc/s trans· 
millers followed by four doublers to 2304 Mc/s. This will 
result in a compact cluster of stations. If small trimmers arc 
added across crystals it will be possible to net or move off the 
frequency at will. G5FK will move to 2304 Meis in due 
course. 

.. The s.c.o. gear will operate above 2310 Mc/s using the 
c.c. transmissions as band edge markers. 

·· The following indicates our line of thought on the sub· 
jcct of receivers: bandwidth I Mc/s, preferred i.f. 36 Mc/s. 
Such receivers will function on A3 from c.c. gear, permit 
fairly heavy modulation of the s.e.os. since incidenta l f.m. 
up to 500 kc/s deviation can be tolerated. and arc readily 
adaptable to pulse systems later on if these become 
fashionable! 

··The specified i.f. will facilitate common oscillator duplex 
wo rking, and TV parts or even complete secondhand tele­
vision receivers can be used. We shall resist the use of 
super-regenerative receivers.·· 

T he GEC club members are using 70 Mc/s as an intercom 
band during the experimental stages of opening up 2300 
Mc/s. Their members equipped for ··Thirteen ·· are : 

G5FK : c.c. transmitter at present on A I and F3. to be 
modified for A3 later. and a c.c. converter to a BRTIOO 
receiver. Aerial: 2~ ft. paraboloid. 

• Uulls Green. Kncbworth. Heres. Please send reports to arrive no1 
tater than 7 OC'toh<•r for chc Non•mlwr is"uc .. 1n<l 18 NO\·embrr for ch .. · 

Ott<.'mbcr j..-,.uc. 
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G3RPE: c.c. converter to CRJOO rccch..:r. A..:rial: I~ ft. 
paraboloid. No transmiuer yet. 

G3HWR: s.e.o. type 1ransmi1tcr. Aerial: 2! ft. parab<>­
loid. No receiver yet. 

G3SKR: s.c.o. type 1rans111i11cr. Tunable convener inlO 
SX36. No aerial yet. 

G3THQ : s.c.o. type transmitter building. Tunable receiver 
build ing. 

Paths open are: G5FK to G3SKR (about I km), wi1h 
only a short length of wire as an aerial al GJSKR; and 
G5FK to G3HWR (using G3RPE convener). which is 7·5 
km. optical. 

ILLUMINATING THE TARGET 
Still apropos the ·· ult ra highs:· it is worth considering to 

what extent their use is likely to change the accepted pauerns 
of amateur operation as we know them on ·· Two ·· and 
··Four:· 

For instance. the traditional ··call and search ·· technique 
has little or no place on 1296 and 2300 Mc/s. Rather. it is a 
·· time and bearing " operating procedure that prevails: you 
look for your contact al a sp..:cificd time and on a precise 
aerial heading. To deviate from that heading b)' more 1ha11 a 
degree or two with the sharply focused beams commonly 
used at u.h.f. is to risk missing your target altogether. 

The tho ught obtrudes: Why not have a continuously 
rotating high gain parabola just as the radar people do. and 
lay down a circular field strength pattern around vour 
station? · 

Nice work if you can engineer it. not the least d iflicult part 
of the job being lo sustain a sufficiently constant signal level 
that will hold verbal sentences together when the scanner is 
not facing the receiving station. This postulates an alarming­
ly high rate of aerial rotation. or a ridiculously low rate -0f 
speaking, not to mention problems of a.g.c. characteristic in 
the receiver. 

A variant of omni-coverage might be broad beam coverage 
where a parabola traversing rapidly back and forth over an 
arc o f chosen size would provide a wider area of illuminatio n 
than that given by the pencil-thin beam cmiued fro m a 
stationary dish. 

Flights of fancy. no doubt, but deserving of thought by 
those who fed that to be stuck with the ·· time and bearing ·· 
technique on 23 and 13 cm is not the best way to open up 
these bands. 

... AND THE NEXT DOWN 
From 2300 Mc/s the next band down is 1296 Mc/s. and 

here the past month has seen a level of activity probably not 
reached before. The sporadic spells of good conditions o n 
·· Four:· " Two ·· and ·• Seventy Cems ·· during late August 
and early September appeared to assist propagation on 
.. Twenty-three ·· to a considerable cx1e111. 

Even so. contacts O\'er the hundred 111ile mark on 1296 
Mc/s arc sti ll rare enough lo be noteworthy. and the exchange 
of signals between GSACE. indifferently sited at Hatfield , 
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anJ G3MPS at Bridgwatcr (QRli 120 mib) is a feat that 
should not go undocumented. Please let us have news o f 
others like it. 

·· Twenty-three·s ·· big moment was of course V.H.F. 
National Field Day-and if ever vindication were needed of 
the value of a contest to enhance the art o f Amateur Radio 
communication. this was it. Many groups and clubs had in 
the months preceding the contest embarked on intensive 
design engineering work- with cost consciousness para­
mount- to produce 1296 Mc/s equipment that would make a 
really good showing on The Weekend. The result was 
co111acts on •• Twenty-three ·· that came to be numbered in 
Jozens instead of the ones and twos of earlier Field Days. 
Most, according to custom. were generated from previous 
contacts on 70 cm. the favoured technique being to have 23 
cm and 70 cm aerials on the same mast so that alignment for 
maximum signal on the lower band would give best promise 
\lf a contact on the higher o ne. 

Which brings us to ... 

CONTEST NEWS .•. 
... and. during that first weekend of September, to a 

V. H.F. National Field Day that will be long remembered 
not solely on account of successes on ·· Twenty-three·· but 
on several other counts besides. 

To begin with, there was the weather! After a promising 
start on Saturday it turned really sour overnight to make 
camping-out conditions rigorous to say the least. Typical 
were the Cornish Group·s experiences from their 620 ft. s ite 
high up on St Agnes Beacon. as vividly described by 
GJOCB: 

··The weather turned very bad. with gales. and o n Sunday 
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lONDON U.H.F. GROUP 
"Bull and Mouth", Bloomsbury Way, 

Holborn, London WCI 

6 OCTOBER Lecture on the 432 
Mc/s Parabeam by 
J-Beam Aerials Ltd . 

3 NOVEMBER "Aerials for Satellite 
Recept ion" by Peter 
Blair, G3L TF 

I DECEMBER Technical Film Show 

Further details from Phil Thorogood, 
G4KD, 35 Gibbs Green, Edgware, 

Middlesex 

morning the heavy rain was so Jri~cn by the winJ that it 
stung like hail. The 32 element colinear aerial for 70 cm 
came down in the night, just missing G30CB's car. The 
wind so bent the mast carrying the 6-over-6 aerial used for 
2m that it had to be lowered for repair. While the aerial was 
being rehoisted the mast bent due to the wind pressure, and 
after it had been erected we just stood and watched the bent 
4 ft. section of I in. conduit collapse like melting glru.s. The 
aerial was eventually erected 4 ft. lower. and minus the 
U-shaped section! 

.. However, all prese111 (G3XC, G30CB, G2BHW. 
G3LP B and SWL Len Richards) enjoyed the event and arc 
planning for the next. The aurora was missed as we had all 
turned in!·· 

An ill wind for many: yet some interesting observations on 
2m reception during the sto rm conditions by BRS15744 o f 
Storrington in Sussex suggest that the intense fading experi­
enced by many could have come from the storm centre. He 
noticed a distinct rise in the strengths of west country 
stations as the storm swept eastwards. 

Something similar was experienced by a number of Home 
Counties operators listening to a n OZ station during the 
earlier Scandinavian openings. A thunderstorm was on at 
the time. With three successive nashcs of lightning the OZ 
dropped from S7 to S4 to zero. 

The aurora to which G30C B refers above was. as well a.~ 
the weather. the other major event that made V.H.F ./ NFD. 
1966. so memorable. The background to the phenomenon 
has been provided by V.H.F. Manager Geolf Stone, G3FZL, 
who reports that a solar narc occurred at 0550Z on Friday, 2 
September. which caused a complete fade-out o f h.f. band 
ionospheric propagation (a Dellinger fade-out). The fade· 
out was very widespread. says Geolf. affecting communica­
tions circuits on frequencies from 4 to 19 Mc/s. including 
both European and more distant links such as Khartoum. 
Aden and Bahrein. As conditions were beginning to return 
a second Dellinger fade-out occurred at 07 10Z and some 
circuits did not return to normal until about 08 15Z. 

At the same time as the release of intense ultra violet 
radiation which caused the fade-out , particles were dis­
charged which arrived in the region of the earth during the 
evening of Saturday, 3 September. On 2 September the 
Indian Meteorological Office issued the following warning: 
" Moderate to severe magnetic and ionosphere disturbances 
.:xpected between 2 and 6 September ... 

On Sunday. 4 September the following was issued ; 
.. Great magnetic storn1 in progress since morning 3 
September:· 

On Mo nday, 5 September the conclusion was reported as 
follows: 

.. Magnetic storm ended 03.00 GMT today." 
From the European viewpoint h.f. conditions were severely 

disturbed from late Saturday night 3 September to Sunday 
morning and also to a lesser extent on Sunday afternoon. 

G3FZL concludes by reminding us that as these auroral 
phenomena frequently repeat at 27 day intervals (one ro ta­
tion o f the Sun) the period around 30 September should have 
produced further manifestations. 

That this particular aurora should have obligingly 
appeared over the weekend o f V.H.F ./NFD was a bonus 
indeed. From all quarters come reports of many unusual 
contacts having been made under the ·• spark note" condi­
tions so characteristic of the phenomenon. and of European 
countries as far cast as OH having been heard and/or worked. 

One of the most active ·· auroral participants " was 
GM3T FY. who is believed to have made some 40 contacts 
hv my riad multipath reflection. And in South Wales a report 
from GW3FSP shows how the presence of a ll those Welsh 
Mountains north of his QTH in Glamorgan have little if any 
elf.ict on auroral reflected signals. Between 23.10 on the 
Saturday through to 02.35 GMT of V.H.F./NFD Sunday, 
Dewi worked the following at strengths averaging SS out and 
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in all with .. A .. nott:s : GM3TFY, GM3UM. G8SB/ P. 
GiFO. GW3BA/ P, GM3RUF/P, G3JRL/ P and G30ZP. 
most of them many hundreds of miles to the north of him. 
Also heard al GW3FSP via aurora were GM4HR , GM3NG. 
GM2HLN El2A Gl3RXV, Gl5AJ and GW2HIY. Beam 
direction w'as set ~l 20' west of north for optimum.reception. 
Dewi"s transmitter runs 150 watts and the aerial is a_Skybeam 
10 element a t 35 ft . 

We set o ut these results in some detail as being typical of 
the sort of thing that was occurring on that momentous 
weekend, and to give those who were no_1 actually wor~ed 
an idea of how their a uroral-boosted signals were bemg 
heard down south. 

A useful cross-check on the GW3FSP results comes from 
G3PBV of Northampton. who heard or worked many of the 
same stations. And here is one of the oddities of auroral 
propagation: GC3SIT/ P was heard on tropo ofT the back of 
the beam with aurora superimposed , while at the same time 
GB3VHF was coming in with a completely auroral note. A 
total of 12 countries was logged at G3PBV during the" A·· 
opening, excluding an intriguing signal heard on )44·2 givi~g 
•• IN75A," which put it in Po land. Could be: 11 would tie 
in with comments that USSR stations were in evidence on 
"Two·· over V.H.F./NFD. Just '1011· much in evidence is 
disclosed in a report from G30ZP of North Shields, whose 
contact with UR2CQ is a cause for congratulation. And so 
is the prompt receipt of the confirmatory QSL. The incoming 
UR signal was 59A, and G30ZP in turn received 55A. 
Seventeen European countries were heard at the North 
Shields QTH dur ing the opening. and eight worked. 

UR2CQ reports that other stations heard but not worked 
were G2FO. G3KHA. GM3TFY and GM4HR. a ll under 
auroral conditions. He goes on to say that his countries 
• worked score is 22, including an A3 contact with HG2RD 
by meteor smuer. Input used is 120 watts to an 8298 , and 
the aerial is a 10-clement long Yagi. 

All UK operato rs should look for UR2CQ on 145·715, 
plus UR2CB at. 145·652 Mc/s. during forthcoming 27-day 
auroral cycles. 

On the 4m band. also. the aurora exerted its effect, and 
among these who found the band open as never before was 
G3FDW at Rctford in Notts. who made no less than 14 
contacts on 70 Mc/s within the critical period of 2245 and 
03.50 GMT. Mike remarks that the northern stations very 
quickly caught on to what was happening, and round went 
the beams to the north. In the course of a QSO with 
G13HXV the ghostly auroral sound of G3FDW"S sing_lc 
sideband transmissions was taped by G3SKR down m 
London- a historical record worth preserving. 

• • 
Apropos the V.H.F. National Field Day event in general. a 

less happy note is struck by a number o f commentators on 
the subject of operating standards. Says G2WS. speaking 
for many: .. On V.H.F. National Field Day when QRM 
reached a new high on the band. 144 to 144·1 Mc/s was 
literally packed wi th phone signals. Can we plead for a li11le 
more co-operation? ·· 

And G3BLP deplores the use of inadequate v.r.o·s. ··One 
heard during V. H.F./NFD had a signal at 350 kc/s intervals 
in and out of the band ... the prize one when keyed swished 
through about 200 kc/s in a millisecond or so and finished 
with a mighty T7 chirp on the chosen frequency." 

SLOW MORSE ON "SE.VE.NTY"? 
Following recent comment here about the use of Morse by 

the Class B licensees, G3KGU, who is Organizer of the 
RSG B Slow Morse Practice Transmissions. states that there 
is nothing to stop holders of C lass A licences radiating Slow 
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GSADM/ D L7HR/M. See below:" T he G-Sceno throuch DL Eye•." 

Mo rse Practice transmissions on 70 cm. once he has the 
details for publication. Such transmissions, says Mac. 
would greatly assist the GS-plus-three operators in over­
coming the obstacle of the Morse qualification. and he adds: 
··This would be a quicker solution than getting the terms of 
the Class B Licence amended. even assuming an amendment 
would be entertained. I would be very pleased to hear from 
anyone willing to make such transmissions on a regular 
basis. I already have one offer. Will others follow? .. 

They certainly should. Write Mac now if you are pre­
pared to join his most valuable service. His QTH: 25 
Purlieu Way, Theydon Bo is. Essex. 

It seems to us that carrying this gesture a stage further it 
would be helpful if "Four Metres and Down ·· were 10 
invite alll Class B men who would like u slow Morse service 
to drop a postcard saying so. This way the who and where 
can be quickly established. 

BEACONRY 
The 70 cm Cornish beacon may be ready by the end of 

October. reports G30CB. Alterations 10 accommodate it 
account for the temporary close-down of GB3CTC on 2m 
for a short time in September. 

Another 70 cm beacon of great interest is DJ2LF, which 
has been on from Dortmund since May of this year. It is 
l40m above sea level. and the omni-directional aerial is 60m 
above ground- which all in all sounds like a pretty good ~Ile. 
Frequency is 432·005 Mc/sand the output 4 watts. 

From Gibraltar comes the welcome news from ZB2AP 
that the 4m beacon signing ZB2VHF is now in commission. 
operating on 70·26 Mc/s with f.s.k. to 850 ke/s. Call-sign 
and carrier alternate every five seconds. Power: 17·5 watts. 
Aerial: 4 -elcment Yagi donated by J-Beam Aerials Ltd. 

·· A lot of hard work has been put into this project by 
G3JHM."" remarks·· Ossie:· 

Any reports of reception of ZB2VHF on ··Four ·· can 
be sent to Z B2AP e ither on 14·1 Mc/s between 18.00 and 
18.30 GMT daily, or via mail to J/T Osborne. Devils Tower. 
RAF North Front , Gibraltar. 

THE G-SCE.NE THROUGH DL EYES 
Making the most of the reciprocal licensing facility, many 

of our confreres from Germany have been prominent on the 
v.h.f. bands this last summer using the new G5-plus-three­
and-suflix call-signs as they circumnaviga ted the British Isles 
as holiday tourists. Very nice it has been to have them among 
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Fis. I . Cir~uit of the half watt lm transmitter used by GSADU/ DJ700, sent to the Bulletin via G6SN , who was one of the many Yorkshire 
area stations wor-ked during t.he recent visit to En1 land. Details not 1iven on the circuit are: LI , 8 turns 6mm diam., tapped at 4th turn, 
with iron core. L2, 4! turns 6mm di.am., with iron core. LJ, 3 turn1 of in1ulated wire wound over Ll. L4, 6 turns 6mm diam., with iron core. 
LS, 4 turns of insulated wire in the centre of L6. L6, 2 by 2 turns 6mm diam., tapped at each turn. L7, 2 by l turns iOmm diam., centre 
tapped. l8, l t.urns 10mm diam., insulated wire in centre of LT. All coils wound with approximately 18 to 20 1.w.a. t inned coppe r wire. L9 
and LIO, 60 in. t hin (say 36 s .w.g.) cotton covered wire wound on a re1i1tor. LI I to Ll4, 19 in. wire as L9. Tl, modulation transformer 
acceptina approximately I watt of audio from a transistor modulator. Sec. I. IS turns. Sec.2, 800 turn11 approximateiy I in. diameter. X, 
crystal for 48 Mc/s t.o desired channel frequency. Tran1is tor1 are standard types except that the push pull final uses two o f Japanese 

N .E.C. oricin, type 2SC32. 

us, with consequent enlivening of the 2m band o n many 
occasions. 

Way down south in 'Plymouth G5ZT had a fine contact 
wi1h G5ADW/DL7MN/A (almost as difllcult to type as to 
send!). and way up north as already reported G6SN a nd 
other Yorkshire members were much entertained by the 
transistor micro-squeak of DL 700 o perating under his 
G5ADU call. 

And bow do we look and sound to our visitors? A letter 
received fro m DL7HR helps us see ourselves as others see us. 
This is what Berndt has to say: 

··I spent a very nice holiday in G , GW and GM , though I 
had a little tro uble with my car (puncture in the back wheel, 
therefore running into bushes and damaged the whole left 
side) ... 

·· I was glad lO receive the British mobile licence wi th the 
terrible long call-sign G5ADM/DL7HR/ Mo bile. J only 
worked on 2m but I had a lot of contacts and it was always 
nice to meet the British OMs. Very often I go1 a personal 
invitatio n and the obligatory c up of tea. 

··As an o ld v.h.f. man l was a lways looking for high spots 
and I Lhink I found very good ones . .. Lncluding the F ourth 
2m Portable Contest I made about 60 contacts. During this 
contest I have been o n top of the Green Lawther in Scotland. 
The only tro uble was 1 had the wrong crystal for the north 
(144·1 Mc/s). 1. called the whole t ime but the result was only 
a few replies! The total score 5638 points. Nearly everybody 
moaned about my long call-sign. especially for a contest. as 
the call-sign was even too long for the sma ll log columns! 

•· T he activity in Great :Britain is about the same as in DL 
New for me was the use of n.b.f.m. but it sounds well and is a 
good aid against TYi and BCI ... s.s.b. has to become mo re 
popular in ihe UK. At home (near Munich) I am on s.s.b. 
a nd c.w. using a 4X 150 and a British made 10-element Sky­
bcam. For s.s.b. calls listen to 145-415 and a round . . :· 
(And in case you think this has been edited we will just 
confirm tha t it is virtually as D U H R wrote it.) 

TE.CH CORNER 
Since the introductio n of the revised British Isles Two 

Metre Bandplan o n I August, with its sponsorsnip of spot 
frequency working. interest in variable frequency oscillators 
for v.h.f. transmillers has been accelerating. We are glad to 
be able to publish some more information about them here 
in" Tech Corner " while a l the same time voicing the hope 
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that very soon one o r more of the successful v.f.o. users will 
give the ButLmN a fu ll-dress constructiona l article about 
the pa rticular design he uses, why he likes it, and- in 
detail- how he built it. The literature on the subject ought 
to be expanding from now on. 

Meanwhile. to our immediacies: 

From G3FDW: 
The ·· Y.H.F. Signal Shifter ·· at GJFDW consists o f a 

very old s.s.b. exciter wi th output at 6·9 to 7·3 Mc/s. and 
home constructed, and is a phasing type exciter on 9 Mc/s. 
The v.f.o. is a Colpitts and covers 5·J to 5·5 Me/s. A 10·7 
Mc/s crystal in th is exciter produces the 6·9 to 7·3 Mc/s 
output: about half a watt is available. which goes lo the 
v.h.f. mixer unit. This half wall can be s.s.b., a.m .. f.m .. 
m.c.w. or c.w. The last two arc produced by feeding a 1000 
c/s to ne into the s.s.b. genera to r. 

The v.h.f. mixer is as shown in Fig. 2. 

1/z WATT 
6.0-1.3 Hc/s 

E1 80 F 
HIXER 

iO·I - 70·5 Hc/s 

OOV03·10 
AB I 

AMPLIFIER 

63·2 Hc/s 1/z ECFBO :'12 ECF80 
'--- ---I TRIOOE 1 PEHTOOE 

xz : xz 

210 WATTS PEP 
INPUT 

APPROX llOW PEP 
OUTPUT 

OOV06·LOA 
LI HEAR 

Fis. l. The GlFDW "1i1nal .shifter ,. for 4m: block dtaaram. 

All oscillators are run continuously. 
All mixers are keyed by a - 50 volt relay switc hed line, a 

contact on the YOX relay in the basic s.s.b. exci ter. The 
aerial changeover relay is controlled via the YOX relay a nd 
this in turn controls the supply to converter, mixer and r.f. 
amplifier. The converter oscillator runs continuously and 
provides a sidetone facility on " tra nsmit." 

As the basic contro l is via the exciter YOX system one 
needs o nly to speak into the micropho ne or key the transisto r 
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to give a 1000 c/s tone and everything goes to TRANSMIT, 
sidetone then being available to monitor all modes. 

Netting is simply carried out by supplying a very small 
o utput from the s.s.b. exciter to the E1 80F mixer (not 
switched on). Enough o utput is there to be heard in the 
converter. 

Frequencies have been selected with TVI considerations in 
mind. 

IK 

QQVOJ-10 
BALANCEO 
MIXE R 

From G3BA: 
A skeleton diagram of the ·· Varivcrter ·· for 2m which 

was outlined in ·• Tech Corner·· last month is shown here­
with (Fig. 3). As will be recalled. the main tra nsmitter is 
tuned up on 130 Mc/s a nd the output from a small v.f.o. 
mixed with the input to the final stage. 

The ·· Vari verier·· has three stages: a v.f.o. cover ing 
14-1 6 Mc/s; a balanced mixer using a miniature double 

QOV03 ·10 
AMPLIFIER 

tetrode and operating at high 
level ; and a varia ble gain 
amplifier to produce the amount 
of r.f. which the origina l 
multiplier gave to drive its 
amplifier. 

All switching and operational 
functions are done as normal 
on the transmitter unit and the 
·· Variverter ,. is left j ust as a 
black box but fitted with a dial 
to ghc the frequency o f the 
transmitter output. 

..... ~~~-':il J'--~~~~...._~ ...... ~~~~~~-'-.,L--'-~=--~--~~~~~_J 

T his type of device can be 
used just as easily o n 4m 
although the v.f.o. range need 
o nly be 600 kc/s in th is case . 

The " Variverter " can be 
heard in action o n 145·3 M c/s 
when G3BA reads the RSGB 
News Bulletin. 

,, r---: r------------------------1 
I , , 14-16 I 
: 11 Meis 
I II ,_-__, 

11 L-------------1 
I :: I 

25K From GJPBV: 
I - 7-8Mc/• 1 A v.x.o. has been built which 

covers the whole of the 2m 
a nd 70 cm c.w. :zones. Jt 
consists of an HC6U 36 Mc/s 
crystal working o n its funda­
mental o f 12 Mc/s into the 
normal E l SOF crysta l oscil­
lator, using a Colpitts c ircuit. 
A 25 pF series capacitor gives 
100 kc/s swing on 2m. 

1 i A0 CALIBRATED I 1-~ 144-146Mc/s 

I I 

L __ --- ----------------------------__ J 

Fia. J. Skele ton circuit of the GJBA •• Variverte,. " (o,. lm. The cathode of the last doubler 
to 144 Mc/s is keyed, but 
there is some reaction back to From G6LL: 

At G6LL the 2m v.f.o .. which has been in use for a number 
of years, employs a cathode coupled oscillator at 18 Mc/s 
followed by a multiplier chain. To maintain stability the 
oscillator is kept running continuously even during reception 
periods. with the result that a heterodyne beat would be 
produced ir co-channel working were attempted. 

In order 10 achieve co-channel net o peration a simple 
means of shirting the oscillator freq uency during reception 
periods was devised. consisting o f an SX761 varicap diode 
connected across the coil of the v.f.o. Rendered operative 
on 11~ntvt by the application o r a small voltage. the 
varicap moves the v.f.o. frequency by about 3 kc/s. At the 
operating frequency (times 8) lhis amounts to a shift of 25 
kc/s or so. 

The SX761 (lalterly superseded by the SVCI a nd SVC2) is 
a p-11 junction diode. and the small d.c. voltage. derived from 
the l.t. line through a low voltage diode rectifier. is applied 
to it during listening periods to effect the change in fre­
quency; 1he d.c. is kept out of the tuned circuit by a buffer 
capacitor. 

The actual wiring arrangement is as follows: 
Negative d.c. is applied through an r.r. choke 10 the vari­

cap. which is connected to the hot end of the oscillator coil 
via a 0·01 ,,F capacitor. The other end or 1he varicap is 
earthed. The d.c. voltage is applied to the varicap 1hrough 
a high value series resistor (say 3 Megohms). 

No change has been o bserved in the capacitance or the 
varicap thro ugh temperature variation. 
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the c.o. II was found possible virtually to eliminate the 
chirp on 2111 a lthough there is a little a t 70cm. This was done 
with capacitive lood ing (about 18 in. o f co-ax connecting the 
v.x.o. box into the transmitter), and a lso by decreasing the 
grid leak to 12 K ohms. 

The oscilla tor will eventually be transistorized when a 
suitable input amplifier has been developed. 

From GSARV: 
T he Bridgnorth G roup, G3SVR. were using a rather 

intcrcs1ing 23 cm converter for V.H.F./NFD. It was a 
modified valve converter in which the oscillator chain had 
been transistorized c· hair the space and oodles less power," 
to quote G30AD). T he oscillator used a 53 Mc/s crystal 
followed by a doubler to I 06 Mc/s. followed by a varactor 
step recovery diode multiplying by tll'efrl' to 1272 Mc/s. 

From G3FZL: 
I have been experimenting with a varacter (Mullard 

BA Y96) triplcr from 2m driven by a QQV03-20A rurming 
20 watts input. T he tripler was designed and constructed by 
George Jessop. G6JP. The interest ing thing is that a mplitude 
modulated drive gives perfectly adequate communicat io ns 
quality at the o utput frequency, whereas a frequency tripler 
could be expected to triple the sideband frequencies also, a nd 
thus multiply the a udio frequency range by three. 

The reason why this docs not occur has been investigated, 
and it seems that the device is in fact a parametric up-
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converter and nm a tripler in the valve sense. Hence the 
outpul power is proportiona l to drive. and thus a.m. drive 
gives an oulpul similarly modulaled. 

This device was used with success on V. H.F./ NFD when 
G3FZL/P was opcraling from the North Downs. Severa.I 
comments regarding lhe good quality of lhe modulation 
were passed. ll is hoped thal an article about lhe device wi ll 
be complelcd shortly. 

From G3FDW 
The following tip may be of interesl to the operator who 

uses a converter which having a low i.f. suffers from break­
through. 

A recent investigation proved that brQakthrough was 
occurring only a t the tunable i.f. strip (receiver) covering 
9·65 to 10·25 Mc/s for the 4m band. It appeared to be due to 
mains lead pick up, but when a fi lter was made up to the 
accompanying diagram all i.f. signals dropped to a level 
below that of the converter noise outpul. 

230V 
50'V 

RECEIVER SUP PLY 

INSULATION 

FERR ITE ROD 
5/e" DIA x 

2 1/z" LONG 

Fi1. ~. T h e GJFDW "' ant i-breakth roue h ,. filter. Values are a.s 
follows : e ach coil, SO t u r nt 26 1.w.1. e na melled copper wire, For mer: 
fe rrite r od I· in. diamete r by lt in. Io ns. Capaci t o r s: O·DO I µ.F 

ceramic, 500 vo lt w o rkina. 

This only works if the corwerter itself is free of i.f. break­
through. This is easy to ascenain. Nearly always it is the 
station receiver that seems to be at fault. 

The filter can be installed in the receiver cabinet if desired, 
but the lead length from the mains should be kept to a 
minimum. 

From A403S: 
I was very interested in the " communal " 4m transistor 

converter by A4388. published in "Tech Corner." A fact 
which struck me when examining his circuit was that injec­
t ion can be further aided by arranging for L1 and L2 to be 
disposed in line, bottom coupling also existing along the 
common earth line . .But I ,would be intercsled to know where 
A4388 obtained his 65 Me/s overtone crystal! 

From BRS27452 : 
Having passed my RAE in May, and now with the inten­

tion of taking my Morse test, I want to make a start on 
"Four " and to this end I have just purchased a B44 Mark 2. 
I wish to use a moving coil microphone with this device and 
understand that several operators have improved the audio 
sound of the B44 with the aid of transistor preamps. May we 
have information in " Tech Corner," please, from those who 
have used them? 

Another modification l am anxious to make is to fit a key 
for c.w. l understand that many people simply feed in an 
audio signal at the microphone socket and so obtain m.c.w., 
but I feel that an interrupted carrier would give a distant 
station far more chance of resolving the signal. How is the 
best way to achieve the c.w. facility on the .B44? 
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Seen at the W o burn Ra lly: t he m ini-ha lo for lm o n t h e mini-car 
b e loncine t o GJPKT , d e scr ibed her e la.st month. 

(GSUM prini) 

POINTS OF VIE.W 
" In the case of a 50 wall 70 cm transmitter interfering 

with a newly established BBC-2 receiver either (a) through 
cross modulation of a preamp or (b) through spurious 
responses of the u.h.f. tuner. would the amateur concerned 
be asked to close down ? ., (G8A RV). 

" I st ill have some o l' those rather fancy ZB2 QSL cards 
left, so I hope to get rid of a few when 4m opens ! ·· (ZB2AP). 
(Sec picture in the August issue.) 

" l vehemently agree with the G3L TF comments about 
s.s.b. s idebands and think the supposed 145·41 Mc/s side­
band frequency a big laugh. It really means 145·41 plus or 
minus 25 kc/s for sideband spreading into Zone 7- and hard 
luck on any Zone 7 operators with crystals in this region." 
(G3BLP). 

(Continued 0 11 11e_..:1 pagtt) 

V.H .F./ U .H.F. BEACON STATIO N S 
Nomin;al Emi•- Aerial 

Call-slsn Location Frequency 1ion Directio n 
GBJANG Cr>iaowl Hill, I 45-985 Mc/s Al s 

Dundee 
GB3CTC Re druth, Cornw>ll 144·10 Meis Al Norch-East 
GB3GEC Hammersmith, 

London <43 1·5 Mc/s Fl 
GB3GI Stnbane, N.I . 145 ·990 Meis Al 
GB3LER Lerwick 145 ·995 Meis Al s 
GB3LER Lerwick 70·305 Mc/s Al N/S 
G B3LER Lerwick 29 ·005 Mc/s Al N/S 
GB3VHF Wrot ham, Kent 1+4·50 Mc/s Fl North-We.st 

RSGB V.H.F. BEA C O N STATION GBJV HF 
The frequency of the Society'~ v.h.f. be·acon transmitter at 

Wrot ham , Kent. wt'len measured by the BBC Frequency Checkinc 
Station wu a.s follows (nominal lroquency 1«·50 Mc/s): 

Date 
l Auguu 
9 Augu>< 
16 August 
23 August 
30 August 
6 September . .• 
13 September .. . 
20 September .. . 

T ime 
10.20 GMT 
14.08 GMT 
11. 13 GMT 
16.30 GMT 
IS. IS GMT 
10.14 GMT 
12.50 GMT 
14.43 GMT 

Error 
260 c/s low 
JOO c/s low 
260 els low 
250 c/s low 
260 c/s low 
250 c/s low 
240 c/s low 
300 c1s low 
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Coaxial Relay Type 951 
By G. R. JESSOP, G6JP• 

POSSIBLY one of the mosi attractive relays to become 
available to the amateur but which docs not appear to 

have received the attention it deserves, is the coaxial aerial 
changeover relay, type 951. 

The illustration, which is reproduced approximately full 
size, and the outline drawing Fig. I give the salient dimen­
sions of the complete unit. It is a small package that will 
easily fit into all kinds of equipment, especially for portable 
and mobile applications. Its small size makes it equally 
useful for valve and transistor transceivers or transmitters 
and can function as a normal aerial change-over for TRANS· 
MIT-RECEIVE, a switch for aerials or converters on 144 and 
432 Mc/s, or any similar use where coaxial lines need to be 
changed from one circuit to another. 

Unlike most co-axial relays, this type is not terminated in 
coaxial connectors, but instead its connections are made to 
small solder tags, which are c11closed by screening caps. 
These a re designed to make full contact with the outer screen 
of the connecting cable, thus preserving the screening right 
up to the solder connection. Each of the three screening caps 
can be fixed in any one of three postions so that the most 
convenient cable direction can be chosen. 

•Member of RSGD Tcchnicnl C<lmmittcc. 32 No rth View, Eastcotc, 
Pinner, Middlesex. 

Four Met res and Down ( Continued from previous pqe) 

" The new bandplan for 144-144· I is not working so well 
in the South West. A number of regular users of the band 
are continuing to use phone between 144 and 144·1 Mc/s 
and effectively blo11ing out the c.w. signals from distant 
parts. I can only hope these gentlemen have ordered crystals 
to bring them into the 144·1 to 144·25 Mc/s zone for their 
phone operating. Until they move the new plan is virtually 
useless." (G2WS). (Now at Weston-super-Mare). 

LAST ROUND UP 
From G2HHV, Dewsbury, comes a request that operators 

should keep clear of 145·5 Mc/s during the few minutes each 
week when the RSGB News Bulletin is read. He quotes an 
incident when iwo operators who should have known belier 
carried on a QSO within cycles of this channel while he was 
putting out a Sunday morning newscast. There is no_ excuse 
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The contact rating for continuous service is quoted as 
I amp, or 30 watts, but it is considered that these figures can 
be increased to 2 amps (peak), or 50 watts. 

The nominal maximum frequency is quoted as 450 Mc/s 
with a v.s.w.r. of l·I to I. The desi[n impedance is 50 ohms, 
which suits the current tendency to replace 75 ohm cable 
with that of 50 ohms nominal impedance. The cable for 
.vhich the relay fillings are designed is UR 43. 

The operating coil can be supplied for operation on any 
d.c. voltage up to JOO volts with a maximum power consump­
tion of I ·5 watts. This rating provides a satisfying operating 
speed at 80 per cent of the normal working voltage. The 
sample tested which was intended for operation at 12 volts 
was found to function satisfactorily at only 8 volts and con­
sumed only 0·44 watts. At this reduced voltage, the operating 
speed may have been reduced, but this was not apparent. 

The speed of operation at normal voltage is quoted as 
20 ms make, and 8 ms break. 

Other features of this relay are isolation between all 
rerminals and the frame (tested up to lOOOV r.m.s.). tempera­
ture operating range from - 40 to + 100°C, the finish is 
silver plated and it weighs only 3! oz. 

The cost of this relay is 37s. IOd., but, if purchased in 
larger quantities of 20 or more, the cost is then -reduced 
3ls. 6d. each. The manufacturers, Magnetic Devices Ltd., 
Newmarket, Suffolk, arc prepared to supply individual 
purchasers on " on<>·Ofi b>1sis. 

UCH CAtlE CLAMP C.U IE 
MOUNTEO TO PEl\MIT CAil£ 
OUTLET ll AllY Of TH~E£ 
DlftECTIOlS 

.77• 
11£TWEEl MOUNTINS 

FACES 
Fie. t. Dimen1ion1 of t he ?SI relay. 

for this: ihe times of the broadcasts are known, and uninten­
tional QRM to them can be avoided. " Either the news 
bulletins are wanted or they are not," declares John : "ln 
fact it might be a good idea to get a referendum on this." 

• • • 
New QTH at Cirencester for G8AOJ will help keep 

Gloucestershire on the 70 cm map. lf you want to hear a 
varactor at work listen for his signal (still using his old 
London zone crystal at the moment, but a West Country 
zone " rock " is on the way). 

• • • 
If you get your BULLETIN in time you might just catch 

GM3GGK/P in Caithness and Sutherland, c.w. only in the 
proper Morse-zone, 1800 to 2000 GMT daily, October 3-6. 

* • • 
Over 50 stamped addressed envelopes have been de­

posited with G2AOX in readiness for "Oscar" news. They 
come from ET, F, ON and PA, as well as the UK, and even 
from the Faeroe Islands too. If you want early "Oscar"· 
info lodge an s.a.c. with Bill Browning at 47 Brampton 
Grove, London, NW4. 
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The Hall Effect 
A New Approach to the Generation 

of Suppressed Carrier Signals 

By E. CHICKEN, A .M.l.E.R.E., GJBIK* 

RECENT developments in the field of semiconductors 
have pem1itted an electro-magnetic phenomenon 

kno~n ~s the •• Hall _ Effect" to ~ usefully employed in 
apphcatlons where hitherto practical considerations have 
prevented its use. The effect was discovered about 20 years 
before this century, but until a few years ago it could only 
be produced at extremely low impedances which were totally 
impracticable for the circuitry where the property would be 
of any value. Fortunately, however, semiconductors have 
provided a solution to the earlier stumbling blocks, and there 
now seems to be a clear field for development. 

There is one application which is of some importance to 
the amateur, that of the generation of suppressed carrier 
signals, ~ul before this can be considered in any detail, an 
explanation of the nature of the Hall Effect is essential 

The Hall Effect 
Basically, the theory of the effect is that when a current is 

pa~ed longitudinally ~rom e~d to end throl!gh a thin plate of 
sem_1conduc1or mater~al wh1~e the. pla!e 1s simultaneously 
subJected to a magne11c field m a d1recuon perpendicular 10 
the plane o f the P!ate, a potential difference is developed 
between the two side edges. This potential difference is 
dir~ctly proportional to both the magnitude or the longi­
tudtnal current and the strength of the magnetic field, and is 
normally referred to as the " Hall voltage" (En) o r the 
output voltage. It is given by the equation: ' 

Open circuit output voltage (Err) = Ru. ::· le. x 10-s 

volts 
where Ru (given in cm•/coulomb) is a constant of the 

material known as the Hall coefficient. 
H is the magnetic field strength in Gauss. 
lo is the current passing longitudinally thro ugh 
the plate, known as the control current. 
ti is the plate thickness in cm (a constant). 

The Ha.II c~fficient is a fi~ure. indicating the sensitivity of 
the material, 1.e., the open c1rcu1t output voltage relative to 
the magnitudes of the magnetic field strength and control 
current, different materials giving different output voltages. 

A general arrangement for what is known as the Hall 
multiplier is shown in Fig. I. In this arrangement a load 
resistor is shown across the output terminals rather than the 
open-circuit output voltage condition referred to earlier­
this being the condition most likely to be met in practice. 

The magnetic field is produced by virtue of a current flow­
ing through a coil and, being directly proponional to that 
curre1:u. we can represent the H term in the output voltage 
equation by the current producing the field, which we will 
call Iv. 

Hence En = Ru. 1"· le. x J()-1 vohs. 
d 

Rearranging the constants: 

Eu = (Ru.)0-8) X (Iv. I('.) 

or En = K( ft., le.} where K denotes constant term. 
The output voltage is now seen to be directly related to the 

• 52 M arlborough Avenue. Grange Pork, Gosfor1h, Ncwco.ile-upon­
Tyn6 3. 
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EH (IF x IC) 

Ic 

Fis. I. A representation of connections to a H all plate. 

product of the two electrical quan1itics Iv and /c (field 
current x control current), the all important feature which 
n:iakcs it suitable for the generation of' suppressed carrier 
signals. 

Th~s lat.ter statemem ~ounds rather glib but can be 
expla111cd tn a manner which can be readily understood by 
even the non-mathematically minded. 

In modulated radio frequency applications. the two 
currents Iv and le would be produced by two alternating 
voltages . o ne at -audio frequency and one at radio frequency. 

Any sin~soidal altemati~g signal ca_n be represented by 
an expression such as Vsm wt or Ism wt, depending on 
whether voltage o r current is being considered. As we are 
considering currents, we shall use / sin w t, but before using 
such expressions, let us briefly consider what they mean 

I is the peak amplitude of the current, sin is a functio~ 
determining the phase of the waveform, and wt represents 
the frequency of the alternating current (w = 2-;r/, hence 
!"t = 2-;rft =:= f.(2r.t~. We co~ld just as easily have u~ed cos 
mstead_ of sm tn _this express10~. the only difference being 
the po1!1t a t which your pencil st~rts when drawing an 
~lternaung _curve, but from a practical standpoint we can 
1g~ore the sm ~omponent, and_ merely consider the expression 
I sm wt as bemg an alternaung current of amplitude I (in 
milliamps), and frequency wt (in cycles per second). 

fn this " Hall multiplier" (given this title because the 
o_utput voltage is r~lated. to the product of the two input 
signals) we arc dealing wuh two alternating currents fr and 
le. 

These ~ur_rents can al any in.sta.nt of time be represented by 
IF = tpStn w 1t and l o = 1c sm "'•t where /}· is the peak 

amplitude of the field-producing current, at a frequency of 

!. cycles per second (!. = ;~). and ii· is the peak amplitude 

of the plate longitudinal contro l current. at a frequency of 

!. cycles per second ( J. = ;~). 
T hus the product /., x le becomes 
iP sin w 1t x ii; sin w.t. 
Now there is a trigonometrical identity which sta tes that 
2. si_n A. si!1 B = cos(A - 8 ) - cos(A + 8) 
or sm. A .. sm 8 = ! (cos (A - Bl - cos [A + .BJ). 

. s_ubslltt~llng t~e two ~urrent expressions jp sin w,t and 
1c sm w,r mto this equation (for A read w,t and for B read 
w 2t) we derive 

i11 sin w,t X ic sin w2r = ~ i11. ir·. (cos [w1r - w 2t) - cos 
[w1t + w2r)). 
~~ n<?t worry if Y<?U cannot follow this algebraical juxta­

pos1honmg, for lookmg at the resuh it can be seen that we 

RSGB BULLETIN OCTOBER. 1966 



now have two different signal frequencies from the two 
which were multiplied together: 

( I) 
;.,, ic 

2 
. X cos (w1t - w2t ) and 

(.,_, ! y,2;, ., ( 
< COS w 1/ + w,t ), 

Translating these into practical terms we have two alter­
nating current signals: 

(I) a signal with an amplitude given by iv.
2
i•·· milliamps. 

al a frequency which is the difference between the two input 
signal frequencies (w, - w,)t c/ s. 

and (2) a signal with an amplitude of iv.
2 

;, . milliamps at a 

frequency which is the sum o f the frequencies of the two 
input signal frequencies, (w1 + w,)t. 

Notice that the two original input frequencies w,1 and w 2t 
do not appear individually in the output equation, i.e., in 
terms of modulated r.f. output, the modulating frequency 
and the carrier frequency have been suppressed, and only 
Lhe upper and lower sidebands (w1 + w 2)t and (w, - w,)t 
appear at the output terminals. This differs from the bridge 
modula1orou1pu1in1ha1 none of the higher carrier harmonic 
sidebands arc present in the output. 

A semi-conductor material suitable for this purpose must 
fulfil three main requirements: 

(i) it must be of high carrier mobility. affording low 
resistivity, whereby power may be drawn from the 
plate: 

(ii) the Hall co-efficient Ru should be high. to give out­
puts which can be amplified directly by valves or 
transistors. T his is achieved by using a material of 
low carrier concentration; 

(iii) these two factors must be reasonably independent of 
temperature to afford stability of operation. 

Materials commonly used are indium arsenide (lnAs), 
and indium arsenide-diphosphide ( lnAsP,). Indium a nti· 
monide (lnSb) is also useable but is very temperature 
conscious. AL low temperature, it has the highest sensitivity, 
but the first two materials have sensitivities which remain 
sensibly constant over a wide Lemperaturc range. Fig. 2 
illustrates this point. 

Construction 
The electrical system o f the Hall modulator o r multiplier 

consists of a thin strip of semi-conducting material (say 
Indium Arsenide)* with its metallic edge contacting elec­
trodes and connecting leads. Plate dimensions might be of 
the order 20 x I 0 x 0· I mm. The longitudinal control 
current is fed in via the end electrodes, and the side elect roe es 

:c 
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... 
z 
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u 
IL 
IL 
UJ 
0 
u 
.J 
.J 
<( 
:z: 

400 
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0 10 20 30 40 so 60 70 80 90 100 
TEMPERATURE (

0 c) 
Fir. 2. A typical sens;itivity/ temperature characteristic for a H all 

multiplier. 

RSGB BULLETIN OCTOBER. 1966 

FIELD CONTROL 
COIL (AF) 

HALL PL.ATE 

FERRITE POT 
CORE­
BOTTOM HALF 

AF CONTROL 
COIL LEADS 

SHIELDING 
CAN 

FERRITE POT 
CORE -TOP 
HALF 

Fia. l. A convenient holder for a Hall effect device is an Octal val ve-­
holder with an aluminium screonin1 can. 

present the Hall output voltage. The field coil is wound 
within a ferrite pot core. and the plate is mounted flat in the 
space between the upper and lower halves of the core so 1hat 
it is directly within the magnetic fi::ld of the coil. This part of 
the ~ss.embly wo.uld normally be encapsulated in epoxy resin 
or s1m1lar material to safeguard the thin plate. 

An cxt~rnal circuit comprising a few resistors completes 
the electrical system, the who le assembly being contained in 
a metal shielding can. about the size of an octal based 
receiving valve, with a similar base. Constructional details 
arc given in Fig. J. 

Characteristics 
The input currents J., and /, . are fed into the coil and plate 

respectively, preferably from high impedance sources the 
magnitudes of the currents being such that the plate does not 
overheat and the ferrite core docs not magnetically saturate. 

Linearity, defined as the width/ height ratio of the hystcre­
s!s loop, is very good, being a lmost a straight line propor­
tional to the control current /,, and any deviation from the 
straight line is with respect to the field current /p owing to 
hysteresis in the coil, but does not normally exceed I per 
cent. 

Owing to thermal effects, a small residual voltage com­
ponent, known as the resistive zero component (typically 
about 50 micro-volts), is usually superimposed on the Hall 
output voltage, but can be balanced out with the c ircuit 
~hown. in Fig. 4. Another small residual outpu• voltage, the 
111duct1ve zero component. again typically 50 micro-volts. 
can ~ppear al the outpu~ owing to direct pick-up between 
the 111put and output circuits. but can be minimized by 
careful. ~ayout of the interconnecting leads. It is advisable 
to pos111on a screen between the base and the socket to aid 
the reduction of this coupling. 

The Hall coefficient Rn is slightly temperature conscious 
which means that the output voltage may decrease with a 
temperature increase by about O· I %/ C, although this is 
not normally troublesome in practice. 

A typical set o f characteristics for a Ha ll multiplier 

• ~all.effect d.c~kcs a_rc no1 100 rc~!d_l ly nvuilnblc ;11 t.-conornic:il prkes. 
but ll suuublc k1t_ 1s uvu1lable fron~ L1\1mgs:1one Laborutorics. Greycaines 
Esuuc. Bushy Moll Lane. N . Waclord. H"o:rl'-, nt £14, It is believed that 
H"all effect dc••iccs arc also obrnin:iblc from Beckman lns lrumcnt Ind I nc 
The Hclii>o1 DM~ion. Fullcnon. Calif .. USA. and Clcnro1hcs. Scoilanci: 
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Fia. 4. A complete circuit for a Hall modulator. 

designed for audio-frequencies in conjunction with transistor 
circuitry is given below: 

Ri. 3 ohms. 
R.., 5 ohms. 
le 300 mA r.m.s. max. 
/p 200 mA r.m.s. max. 
Coil 300 turns. 
Field strength JO K gauss. 
Coil resistance IO ohms. 
Output voltage 80 mV r.m.s. 
Sensitivity 0 ·006 mV/mA/turn. 
Linearity I per cent. 

Applications 
The Hall effect lends itself 10 many useful applications. 

For example, by keeping the plate current / c constant, and 
varying Iv, the output voltage would give a measure of an 
external magnetic field. Ferrite cored assemblies could be 
use<l to convert magnetically recorded fluxes into electrical 
signals. Or, use of a d.c. plate current in conjunction with 
an alternating magnetic field current produces a d.c./a.c. 
inverter for use with magnetic amplifiers, etc. 

The Hall Effect multiplier is used extensively in analogue 
computers, giving the products. quotients, and reciprocals 
of two electrical quantities. 

Analysis of a complex electrical waveform is possible by 
feeding the complex signal into the plate and using a variable 
frequency current to produce the magnetic field, thus giving 
an output voltage whenever the field frequency coincides 
with any of the frequencies contained in the complex plate 
input waveform. 

But the application of most interest to the radio amateur is 
the possibility of generating a double sideband suppressed 
carrier signal. This can be effected by using a radio 
frequency control current le, with an audio frequency cur­
rent producing the magnetic field via the coil, or possibly 
vice-versa by using the coil as part of the tuned circuit at 
r.f. Carrier suppression up to 60 to 70db can be achieved 
if reasonable care is taken to balance out the resistive and 
inductive zero components. Single-sideband signals can then 
be produced by any of the normal methods. 

Even more interesting, but obviously much more difficult 
to achieve, is the generation of a single sideband suppressed 
carrier signal, with a choice of upper or lower sideband! 
Such a device has recently been demonstrated in this country. 

In this device, a cube of semi-conductor material is sub­
jected to a rotating magnetic field on four of its faces while a 
rotating electric field is impressed on the four corresponding 
edges. Using " vectorial " multiplication, the resultant Hall 
voltage appearing across the two end faces is a lower side­
band suppressed carrier signal when fields are rotating in 
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the same direction, and an upper sideband suppressed 
carrier signal when in contra-rotation. 

For those not familiar with the terms rotating magnetic 
and electrical fields it should perhaps be explained that such 
fields are produced by the resultant of two separate fields 
having a phase difference of 90°-there is no mechanical 
movement involved. 

No mechanical details have been published of the s.s.b. 
device, but the d.s.b. version is so simple thal it surely 
warrants further investigation. 

The low input and output impedances of a Hall device 
make it eminently suitable for use with transistors. The driving 
power requirements are small- typically t to ! watt-and 
the output voltages are quite useable. 

There is, however, a snag. Commercially produced 
assemblies are ra ther expensive and are mainly for audio 
frequency work (although there are some available which 
will work up to a few megacycles), but there is no reason why 
any semi-conduct ing material could not be utilized to this 
end, possibly with reduced output. 

The radio amateur has so often led the field of development 
-why not this one? 

RSGB International Radio 
Communications Exhibition 

List of Exhibitors 

Royal Signals 
LST Components 
General Post Office 
Radio Society of Great Britain 
Wireless World (Iliffe Electrical 

Publications Ltd.) 
British Amateur Radio Teleprinter Group 
British Amateur Television Club 
Electronlques (Prop. STC Ltd.) 
Peter Seymour Ltd. 
Phlladelphian Electronics Ltd. 
Green Electronic & Communication 

Equipment Ltd. 
T. Withers (Electronics) 
Alfred Imhof Ltd. 
Enthoven Solders Ltd. 
Salford Electrical Instruments Ltd. 
Short Wave Magazine Ltd. 
Multitone Electric Company Ltd. 
KW Electronlcs Ltd. 
Daystrom Ltd. 
J -Beam Engineering Ltd. 
Partridge Electronics Ltd. 
Amateur Tape Recording Magazine 
P.F. Ralfe Radio 
Royal Navy 
Amateur Radio Mobile Society 
Contactor Switchgear (Electronics) Ltd. 
Weller Electric Corporation 
Ad Auriema Ltd. (National Radio of America) 
Brian J . Ayres & Co. 
Grampian Reproducers Ltd. 
Baden-Powell House Scout Amateur Radio 

Group 
Northern Polytechnic 

Stage 
1 
2 

3/4/5/6/7 

8 
9 
10 

11/12 
13 
13A 

14 
15 
16 
17 
18 
19 
20 
21 

22/23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

Balcony 1 
Balcony 2 

Further details can be found on pages 
625 and 665. 
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THE MONTH ON THE AIR 
TWO items concerning the ever-present problem of the 

QSL card have come to the writer's notice during the 
past month. The first is a duplicated letter currently being 
sent out by ET3AC to listeners who have sent him incomplete 
reports. He makes the point that he is pleased to QSL 10 
listeners, but as most reports come from areas which he is 
actually contacting at the time he is being heard by the 
reporter he feels that in order to qualify for a reply more than 
one QSO should be logged. Only a quarter of reports 
received at present arc complete and accurate, and these are 
all QSLd. direct if s.a.e. and JRCs arc enclosed, or via the 
bureau otherwise. Blake quite rightly believes in encouraging 
listeners in every possible way, most o f whom will ultimately 
become licensed as the best SWLs become the best ama­
teurs. One of the encouraging features of the correspondence 
received by G3FKM has been the number of listeners who 
have become G3s during the year. 

The second item concerns a note received from VE40X. 
This makes the point that all QSLs received for stations for 
whom Ed acts as QSL manager 1•ia the bureau are destroyed 
and not answered. He considers that anyone really inter­
ested in receiving QSLs would send direct with s.a.e. and 
I RCs, and that the people who QSL via the bureau are merely 
collecting wallpaper. 

Readers will no doubt be interested to know 1ha1 FCC has 
rejcc1cd a suggestion that the maximum power input per­
m itted 10 W sta lions sho uld be reduced gradua lly over a 
period of time 10 125 watts. The Commission docs not feel 
that such a power reduction would reduce mutual inter­
ference problems to any significant extent. 

G3RZI (82 Evesham Road, Astwood Bank. Redditch, 
Worcs) is interested in making a camping DXpcdition to 
Andorra next summer. and would be pleased to hear from 
anyone who would be interested in joining in. preferably the 
owner of a KW2000 (who can speak some French!) 

N e w s f r om Ove r seas 
A letter from Maurice Caplan, 9VI MK, says Lhat after 

everything was packed up and ready for the trip to Brunei 
which he had been p lanning, the military authorities decided 
1ha1 they could not find the necessary accommodation, so 1hc 
whole thing had lo be called off. He sends his sincere apolo­
gies to all those who searched the bands for him in vain. 

News of G3SJ. who is now rcsidcni in Madeira, and who 
was signing G3SJ/CT3 for a while a few weeks ago, has been 
received via G2M I. Ii seems that due to some misunder­
standing his permit only held good for operation from 
another licensed CT3 station·s location, but matters have 
now been regularised and he now holds the call-sign CT3AS. 
An)' prospective visitor from the U K who hopes to operate 
from Madeira is advised to allow plenty of time for his 
application to be dealt with. There arc only three other CT3 
stations active at present, CT3's AE, AO. and AV. and none 
of them appears to be very interested in DX working. 
CT3AS is looking for UK stations on I 0, 15 and 20m, and 
promises 100 per cent QSL. His address is Rua No. I . 
Bairro das Virtudes, Funchal, Madeira. 

• tO Knf~hllo" Road. Birmingham 17. Please send nil reports to arri,·e by 
S Octolwr for the No•·•mlwr issue.and t 6 No•·embor for 01.'<~mber. 
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What will probably be his last report from Jamaica before 
he leaves at the end of October has been received from 
6YSFH. He hopes to have a last try at working some 
Europeans on 160m if condi1ions and QRN permit. He is 
finding conditions on 20m so good that he rarely moves olf 
that band, and is usually to be found on Tuesday and Friday 
at around 22.00 looking for G stations on 14075 (plus or 
minus 5) kc/ s. On his return. Frank will be temporarily 
living in Stourbridge. 

A circular received fro m our o ld friend Gus Browning, 
W4BPD, and ho lder of many other calls, describes a new 
weekly publication-the" D X'er's Mauazit1e" which Gus is 
now producing. T his is guara nlecd to be issued a t least 36 
times a year, and will contain interesting information on 
rnrrent DX, DXpeditions, a nd much information of in­
terest to DXers. The s ubscription rate for European s1ations 
(by air mail delivery) is Sl9 per annum. Interested parties 
should contact Gus at The OX 0

<'r·.1· tl'faf!azine. Route I. 
Box 161A. Cordova. SC. USA. 

DXCC N e w s 
It is announced in the September issue of QST tha t, in 

direct contradiction of the notice in the January issue of that 
publication, the telephony DXCC listing will be continued 
indefinitely. T his will be received with mixed feelings by 
those who used to collect separate phone " countries ·· and 
gave up the practice after reading the first not ice! 

QRP News 
G3TFX has been experimenting with 10 waits into a 120 ft. 

wire. He has had no difficulty in raising most o f Europe on 
7 Mc/s. nnd on 14 Mc/she was rewarded by making contact 
wi1h W3EPV, who gave him RST569. Richard 's transmitter 
is crystal controlled at present but he hopes to have a v.f.o. 
soon. 

The only other contributor who admits to running less than 
the full legal power on all occasions is G3URX. He is now 
up to 52 countries worked with his 25 watts and vert ical 
aerial. On 14 Mc/s he has had QSO's with J A, PY, UL7. 
U H8. Ul8. UWO, VE and a ll W districts besides 6 and 7. 

Further documentary evidence that there are transmitting 

Iris and Llo yd Colvin with G2LB and G2LU durinr their recent 
stay in Jersey when they used the call GCSACt/W B6QBP. 
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PROPAGATION PREDICTIONS 

14 Mc/s OCTOBER 1966 

U.S.A.- EAST (WI 4) s. P. 
U.S.A.- WEST (W6,7) s. P. 
CARIBBEAN (6Y5/FM/TI) s. P. 
BRAZIL (PY) s. P. 
SOUTH AFRICA ( ZS) S. P. 

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

AUSTRALIA (VK) s. P. 
L . P. 

JAPAN (JA) s. P. 

21 Mc/s OCTOBER 1966 

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

BRAZIL (PY) s. P. 

SOUTH AFRICA (ZS) s. P. 
S. E. ASIA (HS,9M2) s. P. 
AUSTRALIA (VK ) s. P. 
JAPAN (JA) s. P. 

2B Mc/s OCTOBER 1966 

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

BRAZIL (PY) s. P. 

SOUTH AFRICA (zs) s. P. 

S.E. ASIA (HS,9M2) s. P. 
AUSTRALIA (VK) s. P. 

JAPAN (JA) s. P. = 
00 02 04 06 08 10 12 14 16 18 20 22 24 TIME (G.M.T. ) 

c=::=:i 1-5 OAYS 1ZZ1Z12.Z1 6-20 DAYS - OPENINGS OH HORE THAN 20 OAYS IN THE MONTH 

In the months of October a nd Novembe r in our latitudes, the day. 
time Fl m.u.f's reach their annual maximum. Solar activity ha.s 
increa.sed markedly compar~ with the same period last year, 
and thi1 month, and probably a lso in the cloaina winter months, lB 
Mc/.s. will on favour.able days (i.e. those with above average Fl 
m .u.f's) pr"oduce conb.cts with Centra l and South America, Africa, 
South East Atia. and parts of Canada. The east coast of North 
America will probably also come thr oua:h occasionally c n this 
band. Opportunit ies will be more frequent in Southern Europe 
than farther north. Short skip cond itions in the winter months 
on 28 and 11 Mc/s will be quite rare, but on ll Mc/s all continents 
should be workable. 1 1 M c/s will b e the main DX band durin g 
d a ylieht, but this role will be taken by 14 Meis in the first part of 
nieht and by 7 Mc/1 in the latter part. However, in the mornin1 
hours on 14' Mc/1 there will be poHibilitits for DX w ith Central 
and South America and Afr ica and on the Iona path to Austr·afia. 

amateurs running low power would be very much appre­
ciated by your scribe. There musr be some someovltere ! 

Contests 
News of further State QSO Part ies has been received from 

WI WY. The contes1 exchanges are the same in a ll cases and 
consist of report. plus serial number o f contact and name o f 
country, or in the case of the participants in the state con­
cerned number. report. and county located in. In a ll cases 
one point is given per QSO. and the multiplier is the toial 
number of counties worked. The California Q SO Party will 
take place from 22.00 15 October to 22.00 16 Octo ber. 
Frequencies used will be a round 7075. 14075. 14300, 21075, 
21125, 21300, 28075 and 28700 kc/s. Logs should be sent to: 
Tom Frenaye, 617 Purdue Drive, Claremont. Cali f. 9 17 11. 
no later than 10 November. 

T he Maryland QSO Party begins at 23.00 on 29 October 
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M a ny w ill certainly make use of the latter pouibility in the forth· 
comin&' VK/ZL contett. On 7 Mc/s in Octob er, durin1 daylight, 
contacu are pos.sible over longer d istances than dur inc the summer 
months, as there is no dead zone durine t he day. This band 
is ideally s u ited to local and European contacts durinc the day. 
o·x traffic will therefore always be possible on 7 and a lso on J ·S Mc/s 
when the 1reater pa rt of the t ransmission path lies in dar kness. 
T his requirement a pplies par ticularly to 3·5 Mcfs. Wit h the. drop 
in the level of QRN durinc t he winter . D X possibilitie s continue 
to improve on 7 a nd particula r ly on J ·S Mc/s. There will continue 
to be interruptions to local contacts on J •S Mcfs in the latter half 
of the n icht caused by the dead zone. 

The provisional sunspot number for Auaust was 48'8 with the 
period of a r eatest solar activity occurri n1 between the 23rd and 
list of the rnonth. Tho predicted smoothed sunspot numbers for 
December, January and Fe bruary are 66. 70 and 13 r espectively. 

a nd ends at 01.00 31 October. Frequencies used 7075, 
14,075, 14,275, 21,Q75. 21,352. and 21, 11 0 ke/s. Logs should be 
sent before 21 November to Carl Anderson, 14,601 Claude 
Lane. Silver Springs, Maryland, 20904. USA. Lastly, the 
Delaware QSO Party is scheduled for the period 23.00 on 
5 November ro 05.00 7 November. Each contact counts five 
points and a Wor ked Delaware Certificate will be sent 10 
anyone working all three Delaware counties (not by any 
means as easy as it sounds!). Favoured frequencies will be 
7025, 14,025. 14,225, 14,345. 21 ,025. 2 1,325. 2 1,425. 28,025. 
28,650, and 29,000 kc/s. Entries must be sent no later than 
5 December to Delaware Amateur Radio C lub, c/o J. E. 
McCarlcy, PO Box 201. Newark, Delaware. 

This year's Internationa l OK DX Contest will take place 
from 00.00 to 24.00 on 13 November. This is a c.w. only 
contest, a nd covers a ll bands I ·8 to 28 Mc/s. Contest ex­
changes will consist o f RST p lus a figure indicating the 
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number of years the operator has been licensed. Three 
points arc given for each contact with a Czech station, one 
for any o ther contact. Multipliers consist of prefixes, and 
entries may be single band (single operator). or all bands 
(single or multi-operator). The ·· 100 O K ·· Award may be 
issued 10 those who contact 100 Czechoslovakian stations 
and the ·· S6S ·· Award 10 those who contact all six con-
1incn1s. These will be issued in response 10 a request sent in 
with the log. and no QSL"s will be needed. Logs must 
be sent to the Central Radio Club. Post Box 69, Prague 1. 
Czechoslovakia, postmarked no la ter than 31 December. 
Leaflets giving full details o f this contest arc available from 
G3FKM. 

A reminder that the RSGB 21/28 Mc/s Telephony Contest 
will be taking place on 15 and 16 October. Full details of the 
rules, etc. arc given on page 330 of May BULLETIN. and log 
sheets may be obtained from Headquarters. This year's 
event should prove to be the best ever due 10 the increase in 
activity on the two bands concerned thanks 10 the rising sun­
spot count. There is a listener section. and all are invited 10 
join in the fun and support this interesting contest. Another 
Society contest- the 7 Mc/s OX Contest (phone section) 
takes place on 29 and 30 October. For full details refer 10 
page 413. June BULLETIN. 

A further point concerning the ( '(} WW DX Contest 
(Telephony) o n 22 and 23 October. Emranls a rc reminded 
that for multiplier purposes the WAE list is used for Europe 
- this means that ITI (Sicily) and UN I (Karelia) count as 
multipliers. 

Although not a contest. the J amboree-on-the-Air takes 
place over the weekend of 22-23 October. A note received 
from G3RSS says·· GB3RSS. who claims lo be the Voice 
of the North in J.0.T.A .. notes with regret tha! CQ WW 
Contest clashes with the Seoul event. but will still be on 160. 
10 and 4m hoping to find a hole for themselves! GB3RSS 
also m.c·s" Dcsnet .. , which is a 160m net of scout stations 
started in 1964. 11 is believed that there wi ll be greatly 
increased activity from the US during this year's Jamboree. 

CT:tAN 
FUAC 
FLIHM 
FPI DD 

QTH Corne r 
vla W6LOA, 6158 W , 1•th suoot. Los Angelos. Calll. 90045. 
vin W 4NJF, 421 Saddle Roc1c Rond, Norfoll' 2. Va, USA. 
wle W7WLL. 9216 S .W . Flt Gtovo Lone, Po11land 25, Oregon. 
"'' W82RSW, lestef Moskowlt1, (3..10 Klss('na Blvd. 
Flushlno. NY. 

CR7GFJFR71E <Europa ls) vi• W4VPO, 8254 S .W . 3llh Street, Miami, Fla~ 
GC2LUJP H. J . Chalet, 10 Mlddlem•rch Road, Rtdtord, Coventry. 
GC3POllP } 
GCJSHZIP via W2CTN. 
WIWNV/ H KO •la W4ECI 
KllMP/ KCC via W4ECI. 
KS•CC PO Bo> 1148. Mlnml, Fla, 331'8. USA. 
PY7ACQIO CBDX, PO Box 8-42. Roelle, Po. Brotll. 
TA1AV via SMOKV, Olle Ekblom, PO 801 40, Stotuna, Sweden. 
T AtAC wlo K4AMC, 8'7 N~elr Bond Ro11d, M~dl1on, Tenn, USA. 
TA2FM via OJ2PJ, Hans Tolchmonn. Schul1tr. 49, 605' Oudonhoten, 

VPSRB 

VPllK 

VPllV 

VSIDS 
X PIAA 
XWISS 
YAIDAN 

101PF 
IGI FF 
I LITL 

IXSMH 

Gormnny. 
vln WIEO. George Caron. 62 Bro"d Stroel, OMlolson, Conn. 
USA. 
via G30HB. Slonnl Wing, School ol lnhrntry, Hylho. Kent. 
(Station In S. Shetlands.) 
N. Mclaren, c/o British A nt.retie Surve~. Port Stanley. 
hlliiland ts • 
..,la W2CTN. 
via K6MOL. 920--B W . Ninth SUeot, Benich•. Calll. 
USAI01BPR. APO San Francisco, Colito,nfn 96352. USA. 
vi a KP.CCL. A lfcia Rochlouei . PO Bo• 13, Heto Rey, Puetlo 
Rico. 
via WOOMM. 10109 E. list Teuace. Raytown 33. Mo. USA. 
PO Box 1387, Kumul. Ghane. 
"'' G3USF, M. Hnrrlson. O tpl. ol Pollllcal lnslltullons, 
University ot Keele, Keele. Stofts. 
via OLIZK, Gustav Thlcle, Alte Snndkl\ul, 5021 W lddersdorf/ 
Krs, Koeln, Germen~. 

OS L Manager• 
W2CTN 156 Kolcham A'llenuo. Amlly'lllllo, NV 11701, USA. 
WCECI 3103 '4th Avenue South, Bhmlngh&n' &. Alabam.-., USA. 

RSGB OSL Bur•au: G2MI . Broml•Y· Kent. 
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Awards 
The tourist organization of the slate of Rio de Janeiro is 

offering an award to licensed amateurs who can furnish 
evidence of having contacted a1 least 20 stations distributed 
throughout at least five different municipalities in the state 
since 22 November 1965. Applicants should send their 
QSL·s for the s1a1ions worked, plus a log extract of the 
oso·s containing details of call-sign. date. time worked . 
band. mode, and municipality of station worked 10: Diretoria 
Scccional da LABRE/ RJ, Comissao de Coneursos. Caixa 
Postal 274. Nitcroi. RJ. Brazil. No mention is made of any 
charge. but presumably IRC"s for the return postage of the 
C.E.R.J . (Certiticado Estado Do Rio de Janeiro) would be 
appreciated. 

Commemorating the first Transdanubian Radioamatcur 
Conference, the Hungarian Radioclubs of Transdanubia arc 
issuing the Pannonia Award. T his may be obtained by send­
ing proof of co ntacting three stations in each district HA/ 
HG I. 2. 3. and 4. since I January 1966 10: Radioclub of 
Gyor, HAI KSA. PO Box 79. Gyor. Hungary. Stations 
outside Europe need only two QSO"s with each district. The 
award is also issued to SWL"s, and may be endorsed for 
c.w. , phone, or mixed modes. QSL's should be accompanied 
by a list of QSO's and five IRCs. 

The Trillium Award is issued by ihc Trillium Club of 
Niagara Falls, Canada, for contacting three o f its members 
(or the club station VE3TOT and one other member). List 
of contacts showing club number and full log details, should 
be sent to VE3CLP. 2727 Russell Street, Niagara Falls. 
Ontario, Canada. from whom further details may be o b­
tained. 

The Swedish Railway Radio Club issues the "SvJF " 
A"ard to all licensed amateurs who have contacted three or 
their members since I January 1964. Applications should 
be sent (no QSL's needed) together with five IRCs 10: 
SM3WB. Sven Granberg. Svangatan 4D. Stromsbro. 
Sweden. It is suggested 1ha1SM3WB is con1ac1ed for a list of 
members o f the SRRC. 

Top Band News 
A sp~-cial bulletin has been received from Stew. WI BB. 

co ncerning arrangements for next winter's Transatlantic 
DX Tests and First Timer 's Tests. The regular tests will be 
held on Sunday mornings between 05.00 and 07.30 GMT. 
the dates of the Sundays when they will take place being 
4 December. 18 December I and 15 January, and 5 and 19 
February. During these test periods W/VE stations will call 
·· CQ DX Test ·· for the first. third and alternating five 
minute periods of each hour. and will listen in the intervals. 
DX m 11ions will call during the second. fourth, etc, five 
minutes and also listen in the intervals. Frequencies to be 
used will be: W/VE (East) 1800-1825 kc/s. (West) 1975-
2000 kc/s. Europe 1825- 1830 kc/s. ZL/VK 1800- 1860 
kc/s. JA"s 1907·5- 1912·5 kc/s. Africa 1800- 1824 kc/s. 
Everyone is asked to be alert for unusual openings which may 
occur to any part over darkness paths at sunrise and sunset 
times. 

The First Timer's tests are designed specially for those who 
have never had a transatlantic contact previously. and all 
others arc asked 10 co-operate by staying o ff and leaving the 
band free for the weaker signals. Dates will be 18 December 
and 5 February for Europeans. and Africans. and 8 January 
and 5 March for the W/VE stations. Times and procedures 
will be as for the normal test mornings. 11 is suggested that 
I 823- 1827 kc/s be used by European and African stations. 
and it should be no ted that their mornings arc those of 
regular tests. One fina l point made is 1ha1 these arc tests. not 
contests! 

G M3SV K. who is located in the Northernmost part of the 
Shetland Islands has found conditions rather pecul iar 
recently. He has been hearing WI BB/ I. and has had con-
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tacts with DL4SS, GD, DI, and G3SED and G5AQ who are 
both on the south coast. Fred·s offer of skeds with anyone 
still needing a contact with Shetland still stands. Those 
interested should write to him at: F. L. Curtis. RAF Sa)(a 
Vord, Haroldswick, Unst , Shetland. 

In a contact with Bob Snyder. WOGTA/8F4, your scribe 
learned that Bob had managed a Top Band QSO with 
VK5KO. This is undoubtedly the first ever 160m contact 
between Indonesia and Australia. Congratulations lo both 
parties. II was also learned that conditions in Sumatra 
appeared 10 be quite good. and DHJ was being heard well. 
Bob thought that Qso·s with Europe were possible, but 
thought also that most of the regular I 60m DX addicts were 
at present on other bands and not looking for him. His 
permit to operate from Sumatra extends until the end of the 
year. so the first SF/ UK contact should take place before he 
closes down. 

DXpeditions 
For those who collect US counties W8CXS will be visiting 

the following Michigan counties: Isabella (8 October}, 
Midland (9 October). and Branch (15 October). On each day 
he will be on 14,075 kc/s between 21 .00 and 22.30. Paul will 
be making many more trips of this nature next summer. 

The announcemclll of the visit of PY7 ACQ to Fernando de 
Noronha Island arrived just loo late for last month's MOTA. 
He was scheduled to be PY7 ACQ/O from 6 lo 12 September. 
QSL·s plus IRC·s should be sent io the address in QTH 
Comer. 

Since 20 August Don Miller has been keeping the bands on 
edge with appearances from a number of extremely rare 
locations. The first was SL Peter and Paul Rocks. where he 
opera led together with K 11 MP as PYOXA. Conditions there 
were phenomenally good, and in spite of only using a trap 
vertical aerial they made about 3200 contacts in 28 hours of 
operating time. Following this the trail led to Navassa 
Island. where KllMP/ KC4 came on from on 31 August. 
Rumours of their imminent departure after landing proved 
lo have been unfounded, and a further 2500 contacts were 
logged from this spot. Following this K 11 MP returned 
home, and Don proceeded alone to Serrana Bank where he 
began opera tions on 5 September. He used the call-sign 
W9WNV/HKO rather than / KS4 as this enabled him to 
transmit outside the American phone band; apparently the 
island is jointly owned by the US and Colombia and either 
prefix is legitimate. On this occasion Don·s score was 2300 
contacts in 17 hours on the air! From Scrrana Bank to 
Bajo Nuevo was only a short distance and the next slop. this 
being so W9WNV/HKO (Bajo Nucvo) came on the band 
a round midnight on 7 September. It is believed that tilings 
went just as well from here. and after handing out a large 
number of reports he departed. At the time of writing he is in 
Caracas. making plans for possible trips to the th.ird HKO 
a rea, Malpelo Island. and/or Clipperlon Island (F0 8). 
Rumours also mention the possibility of T l9. Cocos Island. 
being visited. 

OD5BZ and OD5EE should have operated from Qatar 
during the period 16 to 19 September. They had been 
allocated the call MP4QBB. but were hoping to obtain a 
second call so that they could use the second call on s.s.b. 
QSL's for c.w. QSO's should be sent via W7VRO. and for 
s.s.b. via W8ZCQ. 

5N2AA W nad 5N2AAX arc reported to have obtained 
permission to operate from Dahomey (TY}. and hope to be 
able lo make a number of weekend visits. No definite 
information is avai lable yet. 

It is hoped that the Royal Signals projected expediLion to 
Kuria Maria Island will be able to take place between 6 and 
20 November. The call-sign of this one will be VS9HRV. 
and fu rther details arc awaited. 

Smitty. 601AU. will be visiting Jordan again soon. This 
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time he will have a tri-band beam with him. 18 lo 2s;oe1ober 
is mentioned as the most likely lime for this one to take 
place. 

Band Reports 
The last few weeks have been rather erratic with respect to 

radio propagation on the h.f. bands. and several quite 
severe electrical disturbances have occurred. It seems that 
some DX has been worked on I 60m as a report has been 
received of an OK station being in contact with a VI<. 
Further information concerning this is awaited with in­
terest. Eighty is beginning to show signs of life, and the keen 
l.f. band s.s.b. enthusiasts at present established on 40 will 
soon be moving back on lo the band. Al this stage il may be 
worthwhile to ask stations a t1empting to work DX on. the 
l.f. bands to please keep their transmissions short in order that 
others may have the opportunity of a contact during the 
relatively short openings which occur. 

During the last month a great deal of interesting activity 
has been taking place on 40m. and the Antipodean signals 
arc once more in evidence in the early mornings. Twenty 
metres has been somewhat erratic, and the propagation into 
the Pacific area in the mornings has now apparently dis­
appeared. The band is open a ll n ight still, but not as fre­
quently as during August. F ifteen and J Om have seen a great 
deal of activity, and at least one good opening into the 
United States late in the evening on !Om has been reported. 
9J2DT is reported to have had contacts with KX6 and 9M2 
on this band, and WOGTA/8F4 (Sumatra) has been worked 
on the band from the UK. 

Once again your scribe would like 10 express his apprecia­
tion of the efforts made by the following contributors, with­
out whose help it would not have been possible to write this 
seclion: G2BOZ, G2LB, GW3AX, G3HCT. G3HDA, 
GM31TN, G3JVJ, G3K HA, G3KSH. G3LHJ, G3SML. 
GM3SVK. G3TDW. G3TMA. G3UML. G3URX. G3USF. 
G3VJG, G3VNC, G4MJ. GSAPI. G8JM, G8VG. BRS2031 7. 
A3942. A4038. A4048. A443 1. A4568. A4713. A4886. 
A5105. A5141, and A5172. 
1·8 Mc/s C.W.: OKITJ and other OK·s (22.00). PAOPN 
( 19.54). 
3·5 Mc/s C.W.: F2CB/FC (20.05). Y04WH/OD5 (23.23). 
OY3H (21.05), UL 7GW (23.00). 4U I ITU (05.58). 
3·5 Mc/s S.S.8.: F71RC (19.45), PA9KZl/ M (22.23). 
PY7TP (23.00). w·s (05.00-06.00}. ZL4LM (05.47). 
7 Mc/s C.W.: C06WD (22.45). CR6HG (22.00). EP2BQ 
(18.55). H 18R VD (22.40). JA I YL (20.17). UAOPY (19.25). 
Ul8KZA (00.40), VP2GLE (23.00). YV2AZ (23.00). ZB2AX 
(07.20). ZD8J (20.15). ZEI BF (20.30). ZLI HV (05.50). 
9J2BC (21.02). 
7 Mc/s S.S.B.: CR6HG (21.45). £L2A (21.00). JA2BA Y 
4BTO, 6YB (20.30). MP4BEU (20.30), MP4MAW (20.30). 
OD5EJ (22.00). PY IM IN (05. 15). PY's 1-8 (22.00). UW9A F 
(21.43). VK's 2AVA, 2KM. 3ATN, 3BM, 3VJ. 4BQ (21.00-
21.30). YP2GA I (22.00), VHs AA. JR, YG (22.00), 
VP6KL (21.25). VP8CW (22.00). VS6AJ (21.00). VS9ARV 
(22.50). VS90C (22.13). YV5BTS (23.15). ZB2AJ (20.30). 
ZD8ARP (20.30). ZL2BCG (06.25), ZP5KT (23.40). 
ZSIJA (21.26), ZS4PU (22.00), 5A2TR (20.15). WOGTA/ 
8F4 (20.20). 7Q7PBD (21.30). 9J2DT (21.08). 9J2VX 
(21.30). 9M2DW (21.00). 9M20V (22.00). 9Y4VT (22. 15) . 
14 Mc/s C.W.: CR3AD (12.00), CR4AB (23.30). EP2RV 
( 19.28), FB8YY (07.50). FP8DR (10.34). W9WNV/HKO 
(Serrana Bank and Bajo Nuevo, 12.00- 23.00). JX5CI 
(Jan Mayen, 12.30). KI IMP/KC4 (12.00- 23.00), KG6AQA 
( 18 37), KS4CC (22. 10). KX6ER ( 10.45). 1 IAV/M I ( 18.40). 
OY91M (21.50). PJ3AH (22.37). PYOXA (08.35}, TA2F M 
(10.58), UAOYD (Zone 23. 07.00). VP8EG (20.30). VR2DK 
(07.20). VS6EN (15.51). YS2RC (06.50). ZAIBB (21.45). 
ZD9A (09.01). 4S7EA (15.20), 5WIAZ (08.40). 
14 Me/s S.S.B.: CR5SP (16.48). CTJAN (19.03). FH8CD 
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( 17.01}, F08AA (05.55), FPl!DB (16.41), FY7YM (21.30), 
HM2BD (21.06), KB6CZ(08.50-I0.50), K llMP/ KC4(18.37), 
KC6BO ( 16.14), KC6CK (West Carolines, 13.45). KC6DW 
(10.50). KG61C (lwo Jima, 11.44). KH6BX (06.57). KJ6BZ 
(07.55), W6BGT/ KJ6 (06.50). KM6CE (08.05), KS6's AW, 
BA. BV. CG. (06.30-07.30), KX6BQ (20.05), KX6BU (18.39), 
KX6BX (07.45), PYOXA (08.50). TA2AA (09.04), W6NMC/ 
TJ8 (20.30), TN8AA ( 18.20), VK8DI ( 15.15). VK9NT 
(07.00), VK9's DR, DS, GN. JK ( 12.00-15.00), VP2GR 
(06.49), VP81K (19.40), VQ9EF (22.35). VR2DI (08.44), 
VR6TC (06.30}, YKIAA (05.50), YV7AV (07.00), ZD9A 
(18.05). ZL4CH (06.05). ZL5AA (06.46). 5J4RCA (Radio 
Club of Colombia. 23.30). 5R8AK ( 17.21), WOGTA/8F4 
(16.00), 9LI H X (18.35), 9M8DH (17.33). 9N IBG (18.10). 
2 1 Mc/s C.W.: CM 1 AR (22.50). CT3AS (21.45), EA8FF 
(2 1.01 ). FL8AP (18.35). HC2FAE (22.40). Hl8LC (20.56), 
HK5JS (l7.20). l-IPIAC(22.35). KG6AAY( l0.20), W8DGP/ 
KL7 (08.43), MP4BEU (11.32), TA2AC (07.30), VK9GN 
(11.10), VP2AK (21.25). VP8HJ (20.45). VR2EK (09.15). 
ZD5R ( 15.28), 5N2AAF (09.45), 8H3TX (Libya, 22.35), 
9YI NV (17.10), 9Y4LC (16.30). 
21 Mc/s A.M.: EP3RO (16.34), FM7WN (16.02), FY7YC 
(20.20), HPIJC (22.00), OA4JR (20.21), TR8AD (08.28), 
VP2KD (20.26), XE2WI (22.23), YA5RG ( 12.43), ZS8G 
( 15.00). 5X5J K (18.06), 9U5DL (17.36). 
21 Mc/s S.S.B.: CE3LK(20.44), CPIEK (20.04), FL8MC 
(18.00). FP8CY (22.40), KB6CZ (12.27), KG4AM (13.10), 
KG6AAY (10.10), KICAU/ KG6 ( 14.02). OA7AX (20.55), 
Tl5RB (23.00), TN8AA (18.41). VK2NN (22.40), VK9's DJ , 
JK (14.15). VP3HAG (15.15), YP5RB (14.09), VQ9EF 
( 17.39), VS6AJ ( 11.15), YS90C (15.00). VU2JM (08.15), 
W6's (21.00), ZB2AX (21.05), 4UISU ( 18.45), 5N2AAX 
(15.09). 5R8AS (16.50), 9V1MY (17.45), 9X5MH (22.05). 
28 Mc/s C.W.: CR71Z (09.57). OY6FRA ( 16.43), PYSASN 
( 16.57), ZD71P (21.30), 5H3JJ (18.14), 6W8DD (18.24). 
WOGTA/8F4 ( 10.00), 9J2GJ ( 18. 10), 9Q5LJ (17.47). 
28 Mc/s A.M.: C R7DS ( 18.09), CX2CN (20.38), EA8BZ 
(15.39). LU I DAB (20.31). PY4AP (20.43), UG6AG I ( I0.01), 
XE I PY (21.58). ZE2J A ( 11.54). 
28 Mc/s S.S.B.: CE3PR (21.11), CR6HF (I I.OS). CX9CO 
(19.19). EA8AH (1 5.41). EL8B ( 18.30), HCI PE (22.03), 
HRIJMF (22.16). W1PZF/ KV4 (22.28). TG9AQ (23.31), 
Tl2PTS (21.56). VP2KJ (22.29), W4HEW (22.39), XEI EH 
(22.36), ZP5KT (20. 17), ZS6NM ( 10.12), ZS8L (09.17), 
5Z4AA (09.05). 9J2MM ( 18.21). 9X5MH (18.25). On 22 
August, between 22.50 and 23.45 many W's in the I, 2. 3, 4, 8 
and 9 districts were workable at good strength. 

DX Briefs 
ET3AC hopes to visi t French Somatiland again in late 

October or early November. The call will be FL8AC, and 
Blake will be on 14,235 kc/s listening 5 to 15 kc/s higher. 
All contributions received with QSL cards arc being turned 
over to the Mrs Ted Thorpe Benefit Fund (the widow of 
ZL2AWJ. who was drowned while on a DXpcdition). 

VP81K is now active on s.s.b. from the South Shetlands. 
He has been worked at about 20.45 on 14 Mc/s. His QSL 
manager is G3DHB. 

After 5 September the QSL Bureau for South Arabia will 
be managed by VS9ASP and not VS9ABL. 

The RAF Seletar (Singapore) station is now on the air on 
I 0. 15. 20 and 40 metres with the call-sign 9V I NX. 

ZAIBB has been heard and worked a number of times on 
14 Mc/sc.w. He gives his name as Mehmed and promises 10 
QSL in November. All that can be said is that he is consistent, 
and that QSL's via Radio Tirana will be eagerly awaited by 
many. ll is rumoured that a leller from Radio Tirana has 
been received which says that there is a t present no amateur 
activity from Albania, and that ZA I BB is unlicensed. 

A sudden upsurge of activity from Turkey appears to be 
taking place, TAIAV, TA2AA. TA2AC and TA2FM being 
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reported active in addition 10 TA2BK who has been on for 
some time. 

8H3TX has been reported on 21 Mc/s; he said that he was 
in Libya and asked for QSL"s 1•ia W2CTN. Further infor­
mation is awaited on this one. 

1966 C o unt r ies T a ble 
1·8 3·5 7 14 21 28 Total 

Mc/s Mc/s Mc/s Mc/s Mc/s Mc/s 
G31GW 19 43 46 58 55 I 222 
G3HS 15 40 54 108 59 26 302 
GM3KLA 3 38 45 44 70 15 215 
G3JVJ 16 23 30 20 9 98 
G31AR 6 32 38 57 52 16 201 
G3UML 3 32 50 171 82 70 408 
G3KSH 8 20 36 63 38 IJ 176 
G8YG 5 22 28 83 64 41 243 
G3LHJ 5 20 20 81 33 4 163 
G3PQF 24 58 18 6 21 127 
5N2AAF 9 14 23 137 68 29 280 
G3MWZ 7 13 I 42 8 71 
9VI LP 6 12 20 27 23 14 102 
GM3SVK 8 S 43 57 100 22 235 
G3WZ 2 4 27 26 2 61 
G8JM 5 14 215 108 16 353 
9J2BC I 5 46 44 21 117 
G3NMH 177 93 48 3 18 
A4489 21 59 76 I 57 25 I 339 
A4048 9 39 52 118 72 26 316 
BRS25605 9 39 47 113 71 24 303 
A3942 12 36 65 109 47 I 270 
BRS26222 5 39 22 201 91 51 409 
A4609 16 26 50 105 108 26 331 
A4886 6 29 42 193 116 39 425 
A4370 4 30 10 137 39 I 212 
A4431 6 25 40 104 108 30 313 
A3699 7 24 27 76 63 16 213 
A4955 9 22 33 51 60 22 197 
AS025 11 17 30 50 22 14 144 
A4552 2 25 12 127 84 30 280 
A4038 8 18 29 241 133 83 514 
A4568 3 22 20 193 121 35 394 
A4182 4 19 21 123 38 23 228 
G8API 2 17 47 .161 138 56 422 
A5105 2 17 21 136 76 17 269 
A431 I 15 13 115 37 23 203 
This month's table is given i1l order of I ·S plus 3·5 Mc/s 
scores. • • • 

All correspondents are thanked for their help. and particu­
lar thanks and acknowledgements are due 10 the West Gulf 
DX 8ulleti11 (W51GJ). the LI.DX.A. 811/leti11 (WA2EFN), 
DX'press (PAOFX), The DX"er (W6HVN). Florida DX 
Rcporr (W4MV B). DX News Sheer (Geoff Walts). The Ex-G 
Radio Club 8ulleri11 (W3 HQ0), and 011 rhe Air (ON4AD). 
Please send all items for the No1·cmber issue to arrive no later 
than 5 October, for the December issue no later than 
16 No1·ember. and for the ,January issue by 9 December. 

Remember ... 
Section 9(2) of the Amateur (Sound) Licence states: 

" The call-sig11, ll"hich may be se111 either by Morse 
telegraphy ar a speed 1101 preoter tha11 12 ll"ords per 
minute or by telephony. shall be sel/f for ide11tificorio11 
purpose~· ar rhc• begi11ni111r and at the end of each 
pc•riod of sendi11g, a11d whenever the .freque11cy i.I" 
changed. When the period of use exceed1· 15 111i1111tes 
rhe coll-sig11 shall be repeated (in the same 11101111er) at 
the co111111e11ceme111 of em·h succeeding period of I 5 
mi111t1es." 

. .. to identify 
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Transmitter Dummy Load 
By R. F. STEVENS, Gl BVN* 

FOLLOWING the £q11ip111e111 Rl'portt in the June issue 
of the RSGB BULLETIN, Elcctrosil Ltd. l report a 

considerable interest in their high dissipative resistors and to 
meet a n obvious demand have made available the type 
HRL.250 for use in the Amateur Radio field. This resistor 
is slightly cheaper than the ·· H •· type resistors reviewed in 
the ca rl ier Report. 

HRL.250 Resistor 
T his is a glass-tin-oxide type resistor having the stability 

and reliability necessary for wideband h.f. a pplications. The 
physical dimensions are 10·75 in. long and l· I in. diameter. 
The terminations o n the resistor film a re provided by bands 
of a silver compound con­
sisting of a mixture o r fine 
glass particles a nd metallic 
silver fused o n to the surface 
a t a high temperature. The 
HR!....250 may therefore be 
mounted in the man~ncr shown 
in Fig. I o n page 397 of the 
June issue. 

The rating at 40°C. ambient 
is 250 watts a.c. which 
approximates to a power 
dissipation or 4 watts per 
square inch. The maximum 
peak applied volts rating is 
I kV per linear inch of resistor 
length. Resisto rs of this type 
arc designed to withstand 
overloads o f up to 6·25 times 
their ra ted load for five 
seconds with practically no 
effect on their characteristics. 
Although the resistor is classed 

• Chairman. Technical Commith.•e. 

t .. Trnnsm iller Dummy Load,:· 
ll. D. A. Armstrons. GJEDD. and 
R. F. Stevens. G2BVN. RSGD 
llULLn'IN. June 1966. page 397. 

as a non-reactive component, below values of 300 ohms it 
docs bocome slightly inductive in so far as frequencies up 
to 70 Mc/s arc concerned. 

The rating of the resistor may be increased to a limit of 
100 watts per square inch by the employment of a liquid 
coolant such as distilled water or, preferably, a silicone o il. 
but operators o f U K amateur stations will find li ltlc need 
for lhe power dissipation produced by such specialized 
cooling methods. 

The HRL.250 resistor was tested at frequencies up to 
70 Mc/sand the v.s.w. r. was found to be very low, being of 
the order of I ·2 : I o r less. 

In view of 1he cxis1ing rating of the resistor liquid cooling 
was not employed but forced air cooling from a small fan 
kept the resistor well within the recommended temperature 
limit o f 270°C. when r.f. power of 350 walls wzs a pplied. 

Where a need exists for a reliable, frequency stable load 
resistor then the HR L.250 is considered to be most suitable 
for this purpose. 

I Elcctrosil Ltd .. Pallion. Sunder· 
nnd. Co. Durhum. 

The Electrosil H RL.150 &lass-tin-oxide resisto r alongsid e a Rober tson lamp formerly extensively used 
as a dummy load . 

British Rail Amateur Rad io Society 

A meeting of the BRARS will be held al BRB Head­
quarters. 222 Marylebone Road. London. NWJ. on 
29 Oc1obe~. 1966. c_ommencing at 2 p.m. 

Further mformauon about the society. which is open only 
to employees of British Railways and ils associated com­
panies. may be ob1ained from the Acting Honorary Secretary. 
Mr H. A. J . Gray. BRS23279. ··Eleven ... Swanton Drive, 
East Dereham. Norfolk. 

C igarette Lighter Lost at W o burn Abbey 

Mr J . J . Ho llington, G4GA, losl a gas ciga reue lighter tll 
the RSG B National Mobile Rally at Woburn Abbey o n 
11 September 1966. If the ligh1cr. which is of great senti­
~~ntal value. was found Mr Hollington would be gralcful 
1f It could be returned to him. 
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Now available from Germany 

A Short Wave Listener1s 
Log Book 

50 leaves 11t in. x Bi in. with plastic 
coated spiral binding 
Price 5/6 (6/3 post paid) 

TRADE ENQUIRIES WELCOMED 
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RSG B International Radio Communications Exhibition 
For the 1966 Exhibition, the RSGB will have the biggest 

stand ever, and it is a commentary on the expanding activi­
ties of the Society that it is still impossible to find enough 
space to do everything which the RSGB would like to do. 
T he Society's Exhibition Committee hopes, once again, 
for a record attendance. 

RSGB BOOKSHOP 
A large staff, under Stand Manager Fred Ruth, G2BRH, 

will have available stocks of all RSGB Publications in print, 
together with many from the USA, and other publishers. 
New publications available wil l include the 1966/67 issue of 
the RSGB Cal/book. 

RECEPTION AREA 
The reception area, introduced at the 1965 exhibition, 

proved to be a most popular innovation, and the scheme 
will therefore be adopted again this year. As before, this 
area will be in the charge of Council Member John Graham, 
G3TR, assisted by Mrs Eiieen Vaughan, BRS26612, Council 
and Committee members, and Headquarters Staff. Recep­
tion will attempt to answer all members' enquiries, take 
orders for badges, subscriptions to overseas periodicals, 
and accept new or renewed subscriptions for the RSGB. 
A most important part of the stand staff's duties will be to 
welcome, and assist in any way possible, the very many 
overseas visitors to the exhibition. 

RECEPTION FOR FOREIGN AMATEURS 
The Society is organizing an informal Reception for 

foreign amateurs, on the lines of that held in previous years, 
for Friday, 28 October at 7.30 p.m. Between 7.30 and 8.30 
p.m. entry will be restricted to foreign amateurs and invited 
guests, and after 8.30 p.m. the doors will be opened to all 
comers. T he Society hopes that all visiting overseas amateurs 
wi ll make themselves known at the reception area, when 
arrangements will be made for them to attend the reception. 

EXHIBITION STATION 
Ron Vaughan, G3FRV, and his group of operators, have 

recovered their voices after the 1965 exhibition and will 
again be operating the Society's stations, GB3RS and 
GB2VHF, from the stand. 

GB3RS will be operating on the 160 and 80m bands during 
exhibition hours, using c.w., a.m., and s.s.b. In line with 
experience gained in previous years, it has been decided 
not to operate on a fixed schedule owing to the difficulty 
of forecasting activity and conditions. 

Generally, c.w. transmission will be on 160m during 
evening periods, and a.m./ s.s.b. will be used at other times. 
The a.m. transmissions will be A3H (compatible sideband, 
i.e., one sideband and carrier) as last year. 

Subject to the equipment available and activity, GB3RS 
will be pleased to make RTTY schedules, and stations 
wishing to make arrangements should call the exhibition 
station on telephony. RTTY transmissions will use 850 c/s 
shift at a speed of 50 bauds. GB3RS will also arrange 2m 
and 4m schedules for GB2VHF upon request. 

Please note that the station will not answer " breakers," 
nor take part In multi-way or net QSOs. 

GB2VHF will operate on the 2m or 4m bands, depending 
upon activity, using A3. The exhibition operators would 
like to explain, in advance, that the extremely high noise 
level at the exhibition makes the weaker signals difficult to 
read; don't blame the operator, he ls doing his best I 

GB2VHF will also be pleased to make RTTY schedules, 
subject to equipment availability, and transmissions will 
be on a.f.s.k.{850 c/s shift at 50 bauds. 
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A special QSL card will be despatched automatically via 
the RSGB QSL Bureau for each contact with either station. 
Alternatively, visitors to the exhibition may claim their 
QSLs at the Headquarters station stand. Your own QSL 
should be sent via the Bureau clearly marked GB2VHF/ 
GB3RS via G3FRV. 

Visiting mobiles are asked not to operate for lengthy 
periods in the vicinity of the exhibition. Several cases 
of severe interference to GB3RS/GB2VHF occurred last 
year for this reason. 

RADIO AMATEUR EMERGENCY 
NETWORK 

Members of the Surrey RAEN Group will be showing a 
typical base station of the sort installed in many Police, 
Red Cross, and St. John's Ambulance Brigade establish­
ments. The base station will actually be In operation during 
the exhibition on 70·365 Mc/ s to communicate with 
other RAEN stations: the call-sign In use will be 
G3NA T/ A. John Kingston, G3VK, and his helpers will 
be pleased to give information on all aspects of RAEN to 
interested members. Supplies of RAEN literature, badges, 
etc., will also be available. 

EDUCATION COMMITTEE EXHIBIT 
A special feature of this display, to be organized by L. 

E. Newnham, G6NZ, and Tim Hughes, G3GVV, wil l be 
equipment that can be easily reproduced by the beginner. 
Full Information will be available on a 160/80m transmitter, 
companion receiver and 2m transmitter. 

HOME CONSTRUCTED EQUIPMENT 
This year, owing to shortage of space, the Society's 

Exhibition Committee has decided to restrict the number of 
Items displayed and to exhibit only items of a high technical 
or constructional standard. To this end, the following are 
the arrangements for this exhibit: 

(I) All items submitted for exhibition will be subject to 
acceptance by the Exhibition Committee. 

(ii) Entries will be accepted as items which have been 
the subject of published articles in the RSGB 
BULLETIN during the period January 1965 to date. 
It should be made clear that only the member writing 
the original article will be allowed to enter. 

In addition, entries will be accepted from members who 
are prepared, if required, lo write a constructional article 
for publication in the RSGB BULLETIN featuring their 
entry, this article to be paid for at the normal rates. 

(iii) Entrants will be required to certify that their entries 
were constructed entirely by themselves from 
commonly available materials and components. 

(Iv) RSGB members only will be eligible. 
(v) The Horace Freeman trophy will be awarded for the 

most original piece of equipment on show. 
(vi) Additional prizes may be awarded at the discretion 

of the judging Committee. 
(vii) Members wishing to enter should have already sent a 

brief description of their proposed entry to G31WA, 
who is organizing this section of the Society's exhibit. 
(See page 570, September 1966). 

COUNCIL MEMBERS AND COMMITTEES 
A number of Members of Council and of the Society's 

various Committees will be available to receive members' 
enquiries. Please ask at Reception. 
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Mobile Column 
By E. ARNOLD MATTHews, G3F.ZW· 

RSGB N ational Mobile Ra lly at Woburn Abbey 

I N spite of a none-100-hopcful weather forecast the record 
atlendancc on 11 September again proved the popula.rily 

o f 1he Woburn Rally. which is now an established item o n 
rhe Amaieur Radio and the Woburn Abbey calendars. 
The car park overnciwed the large roped-off area of park­
land and the count was los1 a1 over 400, the majority or 
which were equipped for mobile opcra1io n. The count o f 
visi tcrs was lost at 2,000 and the visitors· book on the 
reception stand was completely filled. There is no doubt 
whatever that the well o rganised i11formality o f this rally 
makes it the major social event o f the amateur year. 

As can be imagined. 1he marquee housing the trade show 
was packed solid at 1imcs! The at1rac1ions here were the 
RSGB Books1all. manned by GJFZL and G3SGN who 
sold o ut 1heir stock. Brian J. Ayres, Les Taylor. G3JM U, 
Daystro m Ltd .. Contac1o r Switchgear (Electronics) Ltd .. 
who had on display the prototype solid stale receiver type 
2AR, (which is intended to be a companio11 to the 2AIO 
1ransmi11cr), a headband mo unted microphone M M2 and 
1hcir I 60m aerial type 2 ATMA. Green Electro nic and 
Communication Equipment Ltd. had a display of their 
well known Y.H.F. equipment. Olll in the open. J-Beam 
Aerials Ltd .. showed a range of' Y.H.F. aerials. We are 
indebted to this company for kindly providing the 2m 
talk-in s latio n. 

During the afternoon various co mpetitions were held, 
including novelly races for 1he children. A pedestrian D /F 
hunt was won by G3JFH (Cheltenham) who located both 
srations in 16 minutes. A well deserved co nsolation prize 
was awarded to G3RXA. who spent a very uncomfortable 
time on duty as one of the hidden station operators tucked 
in a la undry basket by the side of the St. John Ambulance 
Brigade vehicle. This was lhc site o f the first aid post 
manned by m.:mbcrs o f the Brigade·- S1o tfold Co mbined 

• I Shortbutts Lane, Lichfield, Scalfs. 

GJRXA/ P as r evealed by GlJFH who won the .. Pedestrian D/F 
H unt" at the Woburn Rally. After 45 minutes hidden in the 
basket G lRXA (better known u GWlRXA) found that he wa.s' so 
cr amped that he was unable to walk when releued. The aer ial 

wa5 a single turn loop inside the lid of the basket. 
(Photo by 8RS21814) 

666 

The len1ths to w hich visitors will go to attend rallies are exem· 
plifie d by amateurs from Ealina and Ma r low who hired t his coach 
!o attend t he Wobur n event, equipped it w ith v.h.r. sea r and 

obtained the appropriate call-1i1n G Bl BUS/M. 
(Photo by 8RS21814) 

Division. Close by was the tent ho using the 80111 s.s.b. 
talk-in station operated by members of Verulam Amateur 
Radio Club, who also provided stations on 160 and 4m. 

Cornish Mobile Ra lly 
GB3CRC was on the air promptly at 09.00 BST on 24 

July o n 80. 160 and 2m, talking in visiting mobiles and 
welcoming them to the Cornish Radio Amateur Club 
Mobile Rally held at Pentire Headland, Newquay. 

Twenty-five mobiles and some 95 licensed amateurs visited 
the si te. and spent a most enjoyable day ·· Rag chewing " 
with stations not seen for many a long day. T he judges 
selec1ed three visiting mobiles as winners of the concours 
d'elegance: First prize 10 E. Ro land, G3TFN/M, of Man­
chester. second C. Spreyer. GJOCC/M. of Chislehurst. and 
1hird R. M. Davis. G3RUK/ M, of Birmingham. A special 
prize was presented to a party of 12 from Yeovil who made 
the longest round trip 10 be present. 

A specia l feature was a police radio car, which was on 
view by courtesy of Chief l.nspector A. J. Lobb of the New­
quay police. Constable Gilbert was in attendance 10 answer 
the many and varied questions o n his " mobile rig."' He was 
keenly interested in the local RAEN organization as several 
members present had mobile rigs on the local RA EN 
frequency. Some very interesting mobile rigs were to be seen 
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in the car park, ranging from twnsistor transceivers 10 rigs 
wl1icb fi lled the back of a van. and the collection of aerials 
was almost as unbelievable. 

When even the keenest had to cal l it a day. there were 
plemy of volunteers to clear the site, and many mobile 
QSO~ on the way home for that ·• final final. " 

" Barefoot on Skye" 
Scots may be forgiven for thinking of Flora MacDonald. 

but this title covers a few notes on the writer's summer 
holiday. During the week we spent in this delightful island 
we found 160 and 80m to be of liule use. a situation shared 
with G2AFR/ M the only other amateur met there. Some 
uscful weather reports, however, were received from 
GM3SFH and other members of the IQSY net. one of whom 
made the comment that we should listen 10 satelli te Tl ROS 
for reports because •· it goes over the. Sky to see . ._ 

Activities were quickly transferred to 20m which was a 
much more rewarding band and a number of interesting 
DX stations were worked . Driving condi tions a.re probably 
as arduous as one could find anywhere in the country, 
and on-the-move operation is not to be recommended. A 
great deal of road widening is being undertaken in the 
island but many roads are still single track. and passing is 
only possible at marked passing-places. which are generally 
frequent. Petrol stations arc few and far between. Although 
the island is 50 miles long no pan of it is more than 
5 miles from ihe sea. but to get 10 a beach you may have 
10 go 20 or 30 miles. There is much 10 sec. the food is good 
and QRM is nearly non-existent. TVI didn't seem any 
problem. probably because there is a iransmitter on the 
island. 

-
----. ('. '1 . ..,,,. • 

Talk·in ~tation1 at the Cornish Rally manned by Clive Bowden, 
GlOCB, Chairman of Club. usina his homebuilt lm station (neares t 
the ca.men:). Edna Cooper, GJUGO, Vice·President, using Codar 
ATS on Top Band and Bill Locke, G3NKE, Public Reb.tions Officer, 
u1ina an NCX3 on 80m. Sta.ndina at the end of the table is Joe 

Johnson, GlTHT a committee member. 
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GlUNP and GlNBO (Verulam ARC) operatinc the l60m talk-in 
Station at the Woburn Rally. 

(Photo by BP.521814) 

GlRXA with G3LXP and GlGJX discussing final arrangements for 
the•• Pedestrian D/ F Hunt 11 at Woburn. 

(Pnoro by BRS2/8/4) 

BUI Colclough, GlXC selline one more 11 winning" ticket to Bill 
Gilbert at the Cornish Ra lly. 
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Region 12 ORM 
The programme of events arranged in co nnection with the 

Onicia l Region 12 Meeting held on Saturday 20 August. 
1966. began with a C ivic Receptio n in the Town Ha ll, Elgin 
where the Lo rd Provost of Elgin. Mr George A. Smith. 
J .P. welcomed members a nd their wives. In reply. the 
Regiona l Representative Mr J . Macintosh. GM31AA. 
thanked the Lord Provost. the Town Clerk. Dailies and 
T own Councillors for their hospitality. T he party then 
adjourned to the·· Two Red Shoes·· restaurant for lunch. 

Radio Exhibit ion 
Und.:r the convener. Do n No ble. G M3NCS. an Exhibition 

was staged in the ballroom of the restaura nt with an Amateur 
Radio statio n operating o n 3·5 and 14 Meis under !he call­
si~n G M3TKV/A. T he Royal Navy. the Royal Air Force 
and the Civil Defence Corps provided interesting displays. 
whi le amateur equipment was displayed by L. Ha rdie. 
G M2FH H. Messrs. Baylcy's Engineering Agencies (Falkirk) 
had a very interesting stand . The Mor.1y F irth A RS provided 
a display of amateur construc1cd equipment. inc luding a 
G2DAF-lype receiver by GM 31AA. 

During 1hc exhibition. the ladies or 1he party went o n a 
coach trip o r Speyside wit h tea al Cullen Ho use. the resi­
dence of the Countess of Scafield . 

Busine ss Meeting 
The bu iness meeting was held in the Public Institute. 

Fochabers. T he R.R . welcomed the members, and after 
paying tribute to the excellent wo rk of the Mo ray Firth 
A RS under Mr W. G. Cecil. GM3KHH . ably assisted by 
Mr A . W. Smith G M3AEL. and Dr. J . M. L)'Ons. 
G M3G UJ. the 1wo Dcputy R .R .s. he introduced the 
Society's President. Mr R. F . Stevens. G2BVN. and invited 

quc) l1ons fro m members. These w.:~..: ~oon f~rthcoming ai.1d. 
inter alia. Mr Stevens deah ably w11h qucs11o ns concern111g 
the fu ture location o f Headquarters. finance. and contests. 
Al the clos~ o f the meeting. the R.R . read a leller from the 
RSGl3 members in Shetland. claiming 100 per cent member­
ship and requesting that lhe d isplay of QSL Cards. ~'·hich 
accompanied the h:u cr . shou ld be presented w the President. 
This was carried 0 111 by G M3K HH . 

Dinner -Social 
In the evening, members were jo ined by thei r wives ·~nd 

friends in the Public lnstilllte. Fochabers. Al the conclus1on 
of a sumptuo us repast. the R.R. proposed the loyal ioast 10 
Her Majesty the Queen. 

After a shor1 imerval. the roll call of amateurs present was 
made by GM3KHH. Deputy R.R . and ORM Secretary. whv 
also read a telegram conveying greetings from 9 HI A I 
(GM3PGXJ. Sandy Fried. GM5AB /KP4 BRY. o f the 
United States Na vy. proposed the toast 10 the RSG B 10 
which the President replied. 

Peter Zanrc a nd company {Elgin) provided an interval of 
musical entertainment which was followed by the toast to the 
G uests, the City and Roya l Burgh o r Elgin and the County or 
Moray. proposed by Mr E. G. Ingram, G M 61Z. Lo rd 
Provost G. A. Smith replied in a speech which was most 
imeresting and humoro us. Mr Stevens presented the Lo rd 
Provost with a bound copy o r the 1965 RSG B BuLL£TIN. On 
behalf o r DA RC. the President handed 10 Rod Langston. 
GM3SDZ. a cert ificate for 1he leading GM station in the 
1965 WAE DX Contest. 

Licu1cnan1 Cimcrnll. R Lo siemo u1h. 0 11 ~half of an 
anonymous dono r. pres~nted a trophy fo r an annual co n­
structional competition. 10 the Mo ray Firth A RS. The 
trophy was received by Mr G . M. Grant. G MJUKG. the 
Vice-President of the society. 

(Cm11i11uc•tl t>11 PnJ:t• 677) 

Guesu present a t the Reg ion 12 O RM included RSGB President R. F. Steve ns, GlBVN, and Council Members E. G . ln1nm, GM61Z,VaCnQd) 
J , F. Shephe rd, GMJEGW. tPhoto by GMJ 
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Northern Radio Societies' Association Convention 

TH IS year the Northern Radio Societies· Association held 
its second Convention at Belle Vue. Manchester. on 

3-4 Septe;nbcr in the main exhibition hall, a vast building. 
ideal for its purpose. Whatever criticisms can be levelled at 
this year·s Convention. lack of space is not one or the:·n. 

For the organisers. the Convemion started nearly a year 
ago after the successful conclusion of the 1965 cv~nt. 
Months of planning and discussions took place during which 
it was decided to try a two da~ event. The management of 
Belle Vue offered the main exhibition hall. 

Stand erection started on the Friday afternoon and by late 
evening most of the amateur stands were ready. Early on 
Saturday morning the commercial exhib itors arrived to set up 
their stalls and by shortly before 11 a.111. the first members of 
the public were being admiucd . 

Most of the me:nber societies had stands depicting sorr.e 
:tspcct of Amate ur Radio. nnd son~c splendid exhibits 
resulted. In addition. other bodies arranged exhibits, 
amo ng them the RSGB (a bookstall), C. R. Emary Esq .. 
G5GH . RSGfl Ho norary Certificates Manager (certificates 
and awards), Manchester C ity Po lice and RAEN. British 
Amateur Television Club (closed circuit TV) and British 
Amateur Radio Telcprimcr Group (Teleprinters). 

Talk-in stations were nciive o n I 60m. 4m and 2m and 
general stat ions on 80. 20 a nd I Sm. II had been ho ped to put 
on a 70cm siation but at the last mo ment this rcll thro ugh 
due to ·· circumstances outside our control''. A lot of 
difficulty was experienced with electrical noise. which at times 
was quite severe. and with aerials. the lallcr being particu­
larly difficult to erect at this site with the result that we 
worked fewer stations than we should have liked. All con-
1aets arc being QSL.d. 

Highlights of the Convcmion were the opening by C hief 
Supcrimendent F. White. Director of Communications for 
Manchester City Police who m we were very pleased to wel­
come. a lecture by Mr P. Jones on V. H.F . Aerials (a repeat 
of th is lecture on the Sunday was unforlUnately washed ou1 
by a Brass Band practising in 1hc next room) and 1hc Grand 
Draw. 

The Quiz Final held on Sunday afternoon was bctwceoi 
Manchester and Dist rict Amateur Radio Society and Bury 
and Rosscnda lc Radio Society. I 1 was level pegging a1 half 
time. second time in the contest f'or the Manchester teani. 
who pulled awa y 10 win b)' a convincing ma rgin in the second 
hair. The question master was Mr A. D. Pnuerson, G l3KYP. 
F.xccu1ive Vice-President of the RSG B. representing the 
Council. 

The Grand Draw auracted a lot of' i111crcs1: the first prize. 
a portable TV set. was won by Mrs M. Houldsworlh (XYL o f 
G6NM). About 16 other priLes or smaller va lue were a lso 
distributed. 

Afler thc close at 6 p.m. and the clcnring awny o f the 
stands a small dinner wns held at a local restaurant. The 
organizers were sorry that not enough people were prepared 
to come lo an onicia l dinner to make it worth while but the 
few who did allend the informal meal thoroughly enjoyed 
themselves. 

The N RSA currently consists of ten wembcr societies in 
the northern area : Ashton-under-Lyne ar.d District. Bury a nd 
Rosscndalc. East Lancashire. Eccles and District. Liverpool 
and District. Manchester and District. South Manchester. 
Stockpo rt. University of Manchester. Inst itute o f Science and 
Technology and Wirral Amateur Radio societies. Member­
ship of the Associat ion. which exists to promote a radio con­
ventio n each year. is open to any recognized radio society in 
the northern area a l the discretion of the Commillee. 
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~hicf Superintendent F. White opened the convention on the­
S~turday afternoon. He i1 seen in company with E. C. Wiegc ll , 
ViceaChairman. NRSA. :ind I. 0 . MacArthur. GlNUQ, Chairman, 

Dre..... 
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Above · The lOm ;and 160m exhibit ion station. B~low · T he lm ;ind 
80m sution. 
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News from Headquarters 

Mr A. D. Patterson, BASc, Gl3KYP/El4BC, t o 
be President During 1966 

In accordance with Art icle 10 of the Society·s Articles of 
Association, the Council has appointed Mr A. D. Patterson. 
BASc. Gl3KYP, to the office of President. with effect from 
I January, 1967. Mr Patterson will be the first Irish member 
to serve as President. 

Mr Pa tterson is at present Executive Vice-President and 
Chairman of the Finance and Staff Committee. He is a lso 
a member of the Membership and Representation Com­
mittee. 

A " Profile·· of Mr Patterson was published in the June 
1966 issue of the RSGB BULLETIN. 

Mr Norman Caws Re-e lect ed H o norary Treasurer 
In accordance with Article 12 of the Society's Articles of 

Association, the Council has re-appointed Mr Norman 
Caws, F.C.A., G3BVG, to the office of Honorary Treasurer 
for a new three-year term of oflicc commencing I January. 
1967. 

President's Visit to t he ITU 
During a recent visi t to Geneva the President. Mr R. F . 

Stevens, G2BVN. was accorded an interview by Mr M. Mili. 
the Deputy Secretary-Genera l of the International Telecom­
munications Union. Many matters concerning the Amateur 
Service were discussed with Mr Mili who evinced keen 
interest in the current activities of the RSGB and IARU. 
Mr Mili was handed a bound copy of the last volume of the 
BULLETIN. and asked that other RSGB publications should 
be sent to him. 

New Director of CC IR 
The new Director ofCCIR is Jack W. Herbstreit WOIIN of 

the United States who succeeds Leslie Hayes retiring after 17 
years service in the CCI R Secretariat. The new Director 
graduated in 1939 from the University of Cincinnati and since 
1946 has been associated with the Central Radio Propagation 
Laboratory of the US National Bureau of Standards and 
latterly Deputy Director of the Institute of Telecommunica­
tion Sciences and Aeronomy. Since the death of Dr Ernst 
Metzler of Switzerland in 1963 the post of Director of the 
International Radio Consultative Committee (CCJR) of the 
International Telecommunication Union has been filled ad 
iflferim by Leslie Hayes, formerly on the Engineering staff of 
the BBC. 

Mr J. A. Ratcliffe N ew President of IEE 
Mr J. A. Ratcliffe, formerly Director of the Radio and 

Space Research Sta tion of the Science Research Council. 
has been elected President of the Institution of Electrical 
Engineers for the session 1966-6 7. 

Advice to U sers of Commercial Equipment 
If a ll else fails, read the instruction book! 

Mrs Rubie Matthews 
II is with much sorrow that we have to report the death 

of Mrs Rubie Matthews. wife of, W. H. ('"Bill") Matthews. 
G2CD. ~ 

On behalf of all members we express our deepest sympathy 
to G2CD in his great loss. 

Reciprocal Agreem ent with Finland 
A reciprocal licensing arrangement is now in force between 

Finland and the United Kingdom. 
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Society Trophies and Prizes 
The Council has made the following awards for 1966: 

Founder's Trophy to Mr J. P. Hawker, G3VA, in recognition 
of his outstanding services to the Society in the preparation 
of technical literature. 
ROTAS Trophy to Mr R. V. E. Walsh. G l4RY, in recogni­
tion or his consistent DX work for many years. 
Calcutta Key to Mr M. Margolis, G3NM R, in recognit ion of 
the outstanding service rendered by him and his wife to the 
cause of international friendship through the medium of 
Amateur Radio. 
Ostermeyer Trophy to Mr R. C. Marshall, G3SBA, for his 
article ··The GJSBA Top Band Transmitter;· published in 
the March 1966 issue of RSGB BULLETIN. 
Courtcncy Pr ice Trophy to Mr F. E. Garrell, G3MVZ, for 
the development of the G3MVZ Transistorized Transmitter, 
described by Dr P. C. A. Posford. G3TFW, in the October 
1965 issue of the RSGB BULLETIN. 
Wortley Talbot Trophy to Mr J . R. Gazeley. BRS20533, for 
his article ·' A Fully Transistorized Converter for 432 Mc/s " 
described in the July 1965 issue of the RSG B BULLETIN. 
Norman Keith Adams Prize to Mr W. Browning, G2AOX. 
for his article " Keeping Track of Oscar," published in the 
January and February, 1966. issues of the RSGB BULLETIN. 
Be\•an Swift Memorial Prize to Mr C. E. Newton, G2FKZ, 
for his article .. The Society"s IGY Aurora Programme·• 
published in the May 1966 issue of the RSGB BULLETIN. 

T he Council has decided not to award the Varney Trophy 
for 1966. 

Amateur Radio Ha ll of Fa m e 
An International Amateur Hall of Fame is being organized 

to provide permanent recognition of individual contr ibut ions 
made by amateurs a ll over the world to the advancement of 
Amateur Radio. . 

Each year five amateurs will be honoured by having their 
names and call signs enscribed on a plaque to be d isplayed 
at the Internat ional Amateur Radio Club in Geneva. 
Switzerland. Each of the five will receive a replica of the 
plaque. 

The five amateurs will be selected from nominee's sub­
mitted by fellow amateurs from all parts of the world to a 
board of distinguished judges. themselves internationally 
known to the Amateur Radio fraternity. Nominations will 
be called for in the following fields of activity: 

(a) Advancements in e lectronic techniques and equip­
ments; 

(b) Traffic and DX activity: 
(c) Achievements in exotic phases of Amateur Radio: i.e .. 

moonbouncc; OSCAR; space probes: 
(d) Emergency and Disaster communications; 
(e) Development of Amateur Radio. 
Nominees may be any man or woman holding a radio 

amateurs licence issued by a recognized authority in a 
member country of the ITU. 

The Hallicraftcrs Company will provide the plaques and 
will dona te advertis ing space for the announcement.s. 

Amateurs everywhere are invited to join in honouring thcJse 
amateurs who have made s ignificant contributions to the an 
in their respective fields by submitting theirnames. call-signs 
and a brief outline of accomplishment by 31 December. 1966, 
to Dorothy Strauber, K2MGE, Secretary, International 
Amateur Radio Hall o f Fame, 12 Elm Street, Lynbrook, 
N.Y. 11563, USA. 
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BCC 690 Manuals 
J. D. Harris, G3LWM, 107 Cozens Road, Ware, Hens .. 

possesses a quantity of manuals for the BCC 690 mobile 
transmi!ler/ receiver, and is willing to supply copies to 
owners of these sets on receipt of 2s. to cover postage costs. 

Can You H elp? 
e D. Walsh A4812, Ballylynch, Carrick-on-Suin, Co. Tip­
perary, Ireland, who wishes to correspond with anyone using 
a Marconi R220 V.H.F. receiver on four metres? 

e P . W. F. Jones, G3ESY, 94 Ho lme Lacy Road, Hereford. 
who requires the circuit diagram for the R209 receiver. 

e K. Harvant Singh, BERS886. 31 (774) Upper Museum 
Road, Taiping, Perak, Malaysia, who requires manuals for 
the Marconi CR I 00 and Eddystone 640 and 750 receivers? 
Mr Singh would a lso like to correspond with other members. 

$ilent 18.eps 
We record with sorrow the passing of the following 

amateurs. 
Maurice .Palmer, G60Z, of Weston-super-Mare. 
Harold Hilton. GJLWQ, of Ainsdale, Southport. 

®hituarp 
Captain H . J . Round, M.C. 

The dc~th occurr~d on 17 August. 1966, at u nursing home in 
Bognor. Sussex, ofCuptain Henry Joseph Round , M.C .• A.R.C.S., 
aged SS. A pro lific inventor with I 17 patent applications 10 his 
credit he " 'as one of rhc great names in wireless communication. 

Capt. Round joined the Marconi Company in 1902 :ind within a 
few years he had investigated wireless prop~1gation proble:ms. 
experimented with dust·cc rc tuning inductances. devised the 
c lements o f direction finding and constructed one of the first radio 
telephones. He b.!camc ~1 personal ass is tam to Marconi and was 
conspicuous for his ability to rectify obscure faults in the appa.ra· 
tus or the period before World War I. By 1913 he had done 
considcrnbtc work on the thermionic valve and was among lhc 
first to discover lhat it could generate continuous wave oscilJa. 
tions. Before the s tart or World War t he hod dcmonstrntcd 
radio telephony. using thcm1ionic vah'cS. and bad patented 
numerous valve improvements. He had also devised an auto· 
heterodyne circuil und a comprehensive trunsniission system 
which included the first use of aulomatic grid bias. 

Du.ring the 1914-191 8 war he built a network of direction· 
finding stations using thcrmion.ic valves and it w;1s a network of 
these stations which Jed to a deduct.ion thn1 1hc German Fleet was 
about to put to sea. The Grand Fleet obtained the information 
c.:1rly cnouy:h to effect an interception ani.I the Ot1ttle o f Jutlund 
was the r<s uh. In 1920 Admiral Sir Henry Jackson (later to 
become President of the RSCB) pubtically credited Cnprnin 
Round :is the man responsible for the encounter. 

In 1919 he developed now types of transmiuing valves and in 
March or that year directed the instollation or :i telephony trans­
mitter in Ireland which became the first European station to span 
the Atlantic with telephony. Further experimental telephony 
work at Chelmsford led 10 the c:irly b roadcasts rrom the Marconi 
slation 2MT at \\lrittle :tnd s.1bscq•Jently to the csrnblishmcnt of 
the ori~innl London broadcasting st;:uion lLO at Marconi House. 
for '"'h1ch Capt Round de.'iiigncd the transmitting equipment. 

He beC'1"1C chief of the newly.formed M:lfcQni Research Group 
in 1921 and soon his in\•cntivc genius wns in full Hood . He was 
1esponsible for the Marconi .. S1rnight-Eight H Receiver. an 
artificial echo system for broadcasting studios. screened grid and 
pcntodc v;tlves • .sound recording systems und u grcnt m;my other 
devices and circuits. 

During World War II he worked on ASDIC for the Admiralty. 
continuing with this work until 1950. In 1952 he was awarded chc 
hii;hly-prized Armstrong Medal by the Radio Club of America. 

During recent ye.01rs- ns a research cons 1h:1nt- he in\•cnted new 
mag_neto-strictivc devices for use in Marconi echo sounders. 
introduced the first permanently magnetized nickel transducers 
and the first' belt rcco rUing system fo r echo sounders. 

Captain Round will be mourned by all who remember the early 
days oft he radio industry und especially by those old timers of the 
nmntcu.r movement who rccog,ni7.Cd tbat although n professio nal 
or great skill, he possessed the truly enquiring mind of the real 
experimenter. J.C. 
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Society Affairs 
A Brief Report on the August 1966 meeting of the Council 

THE meeting was held on 8 August, J 966, and was attended 
by Messrs R. F. Stevens (President). N . Caws, J. 

Etherington, J. C. Foster, E.G. Ingram, L. E. Newnham, A. 
D. Patterson. G. M. C . Stone, J. F . Shepherd. G. Twist and 
E. W. Yeomanson ( 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 
L. N. Goldsbrough, J. C. Graham. W. A. Roberts. J. W . 
Swinnerton and Louis Varney. 

Hospitality Pane l 
lt was reported that a list of members willing to entertain 

overseas visitors on behalf of the Society is being prepared by 
MrG. A. Leicester, GJIKC. 

Recomm endatio ns of Committees 
The Council accepted recommendations relating to the 

results of the Third 144 Mc/s Contest ( Portable) 1966 and the 
Second 70 Me/s Contest 1966 ( V.H.F. Co111ests) the co-oper­
tion of a new member to the Mobile Committee, the pur­
chase of equipment for use in connection with the investiga­
tion of TV I (GPO Liaiso11 and TV!), the award of the Rayner 
C up for the year 1965-66 ( RAEN), the inst itution of a 
Senior Four Metre Award (V.H.F.) an olfer by the F irst­
Class Operators' Club 10 donate a trophy in memory of the 
late L. H. Thomas, G6QB (H.F. Co111ests). 

Membership and Affiliation 
The Council elected 83 new members (65 Corporate, 18 

Associate) and accepted eight applicat ions for transfer from 
Associate to Corporate grade. 

The subscriptions of three members were waived on the 
grounds of blindness and disabi lity. 

Affiliation was granted to the following: 
Cheshunt and District Radio Club 
East Worcestershire Amateur Radio Group. 

New Members of the International Amateur Radio 
Union 

ft was resolved to cast the Society's votes in favour of the 
admission to the l ARU of the following: Amateurs Radios 
Algerians. Cyprus Amateur Radio Society, Liberian Radio 
Amateur Association and the Radio Society of East A frica . 

Regional Representatives' Confere nce 
The preliminary agenda for the Conference to be held in 

London on 8 October 1966 was discussed. 

RSGB N ews Bulletin Service 
Arising from a discussion of this Service, it was agreed 

that a detailed review of the Society's News Bulletin Service 
should be made at the forthcoming Regional Representatives· 
Conference. It was also agreed tha t the bulletins may be 
transmitted on s.s.b. 

Minutes of Committees 
The Minutes of the following Committee meetings were 

received as reports: V.H.F. Contests (22.6.66.). Mobile 
(29.6.66.), Technical (4.7.66.), Exhibition (25.7.66.), GPO 
Liaison and TVI (18.7.66.), RAEN (23.7.66.), V.H.F. 
(25.7.66.) and H.F. Contests (28.7.66.). 

The meeting ended at 9.30 p.m. 
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CONTEST NEWS 

Oxford D/F Qualifying Event- 19 June 
Twenty-one learns. a record for the Oxford event, took part in 

the RSG B D/ F contest on 19 J une. organized by Michael Haw­
kins and Eric Mollart. 

The two transmitters were 17 miles apart- probably 25-30 
miles by road- the route between them being chosen to test the 
ability or the navigators. To confuse and deceive competitors. 
the lransmiller frequencies were only separated by I 0 kc/s and 
the signal strengths were in inverse proportion to their distances 
from the start. 

Transmitter ··A ··. G3SRJ/ P. was situated 4J miles from the 
s tart in an overgrown ditch near the River Evenlode. A full wave 
;ierial of fi:ie gauge wire produced a polar diagram which caused 
competi tors to concentrate on an area 60 yards from lhe trans­
millcr. In fact P. Simmons from Loughborough spent two hours 
in this way. humping a receiver which looked like a converted 
A R88 ! T he organizers. having carried their gear several hundred 
yards lo the site. were disgusted to see the Williams brothers 
from Slade d rive to within ten yards of 1he t ransmil!cr by a track 
which was unknown to t l1cm. 

Transmitter" B". GJMDD/ P was 12~ miles from the sta rt in 
thick undergrowth in Rushbeds Wood. As its name implies the 
area is very swampy and A. Hitchcock and E. Bristow frequently 
found themselves minus boots. M rs Bristow, following. landed 
in a small stream. much to the delight of competitors. At the 
transmiller. as Brian Mahoney was about to hand in his entry 

Higt'! Wycombe D/f Qualifying Event- 31 July 
The High Wycombe Qualifying Event took p lace on 31 July 

when 17 teams arsembled at the start. Station A was hidden by 
ferns in the centre of a la rge wood 8 miles north of the start and 
Station B was a lso located in a wood 3! m iles south of the start. 

After the competitors were all clear of the start. the organizers. 
Mr North, G3TRY and M r Br istow. RRS27109. left to enjoy 
the fun at the two transmitter sites. On arrival at the B station 
Mr North was very surprised to find that E. Mollart and team 
were already there. Mr Bristow received a similar surprise when 
he found that G . T. Peck had managed to get in the vicinity of 
the A transmiller almost as quickly. At this stage it appeared to 
both organizers that the com ;>etition had been made too easy. 
but this was nol 10 be so. 

Eleven or the 17 competitors decided to go for the distan t A 
station first and this was unfortunate because heavy rain began 10 
fall in 1his area soon after tile start. In a very short time com­
petitors in the wood were soaking wet. and this probably 
accounted for the fact that the first competitor to actually locate 
the A station did not reach it un til 15.05. At the B station the 
weather remained fine until near the end of the contest and 
E. Mollan had no di fficulty in fi nding this station a t 14.11 t . He 
also appeared to have no difficulty with the A station, arriving 
there ai 15. 18 to easily win the contest. The only other competi­
tor to find both stations was M. P. Hawkim. 

Over 60 rather clamp participants sat down to tea at Burgers 

RESULTS-REPORTS-RULES 

form. another competitor, described as " charging like a woun­
ded buffalo and covered in blood " launched himself over the 
top of Brian. thrust his entry form into the operators hand and 
qualified for the National Final as a result. 

The winner of lhc competit ion. A. Hitchcock from Derby. was 
so elated that he left his receiver on a grass verge at the side of the 
road. I t was subsequent ly presented to him as first prize at 
Stanton St. John Village Hall where 65 participants enjoyed tea 
prepared and served by M rs Mollart and her cham1ing helpers! 

Position Nante 
I A . liilchcock 
2 P. Wi lliams 
3 G. Peck 
4 B. Mahoney 
5 L. Harding 
6 0 . Roome 
7 R. Boby 
8 E. Bristow 
9 t. Bulson 

10 G . Taylor 
11 W. Norih 
12 v. llra11on 
13 J. Mordaunt 
14 0. Ball 
15 A. llris1ow 
16 P. Tyler 

RESULTS 
Dis1ric1 

Derby 
Slade 
H. Wycombe 
Rugby 
Rugby 
Derby 
Oxford 
Oxford 
Oxford 
Rugby 
H . Wycombe 
Oxford 
Oxford 
Oxford 
Oxford 
Oxford 

A Sin. 
14.46 
14.30 
15. 1 t 
14.50 

:~:gr 
16.20 
14.57 
15.02 
15.01 
16.JOl 
15.02: 
15.00 
15.03! 
15.04 

B Stn. 
16.02 
16.06 
16.16 
16.16; 
16.17 
16.17; 
15.C)2 
16.23 
16.25 
16.30 
15.21 
16.31 

16: "5 

Cafe, Marlow. The High Wycombe C hallenge Cup was pre­
sented to E. Mollart by Miss Findlay, who, togclher with Mr 
Ftndlay or the RSGB Contests Commillec arc a lways welcome 
on these occasions. Thanks were expressed by the organizer~ 
and competitors to Mr Burger who placed his restaurant a t their 
disposal. to Mrs Molla rt and her lady helpers who prepared and 
served an excellen t meal. and also to G3SRJ and G3PQH who 
operated the t ransmitters under very wet conditions. 

Po!oin. Name 
I E. L Mollan 
2 M. P. Hawkins 
3 R. T. 'Hoffman 
4 G. T , Peck 
5 {A. H.i1chcock 

T . G;ige 
7 J. Mord<1nt 
8 t. A. J:ickson 
9 E. Treloggen 

10 F . Alsop 
II R. Pearce lloby 
12 P. Tyler 
13 I. R. Buison 
t4 J. R. Vickers 
t 5 P. Simmonds 
16 V. F. Brallon 
17 0 . E. Newman 

Group 
Oxford 
Oxford 
Rugby 
High W ycombe 
Derby 
O•ford 
Oxford 

~~~::Ct 
Derby 
Oxford 
Oxford 
Oxford 
Stratford-on·Avon 
Loughborough 
Oxf'ord 
Rugby 

A Station 
15.18 
15.51 
15.05 
15.t7 
15.19 
15. 19 
15.21 
15.22 
15.23 
15.24 

t 5.49 
15.50 

16.15 

B Station 
14.11 } 
14.42 

I 5.45) 
I S.48 

16.04 

16.18 

Second High Wycombe Qualifying Event- 21 August 
A q u alifying event held in the High Wycombe d istrict on 

31 J uly took place in torrential rain and. as a result of the 
exceptionally severe weather conditions. no competitors quali­
fied for the National Final. In view of this. the Contests Com­
mittee agreed to an additional Qualifying Event, which was 
again held in the Wycombe area. on Sunday. 21 August. this time 
in favourable weather. 

The two transmi llcrs were arranged in opposite directions, 
GJSRJ / P was th ree miles 10 the North East on Downley Com­
mon. and G3TRY / P nine miles to the South West near Ncttlcbed. 
Both t rans mitters were well concealed but qui te near accessib le 
road s and yet the event proved rather more difficult than had 
been expected, with only three of the 13 compet itors who started 
locating both transmiltcrs. 

672 

Position Name 
I I. R. llutson 
2 R. T. Hoffman 
3 V. F. llrau on 
4 T. Gage 
5 P. Ty ler 
6 E. W. Brislow 
7 0 . A. Findlay 
8 K . R. Vickers 
9 0. L. Harding 

I 0 E. Trcloggcn 
A. R. Green 
0 . E. Newman 
R. Pearcc-Boby 

RESULTS 

District 
Oxford 
Rugby 
Oxford 
Oxford 
Oxford 
Oxford 
Edgwurc 
Warwick 
Rugby 
Oxford 
No11ingham 
Ru~by 
Oxlonl 

Time or Arrival 
Stalion "A •• Stai ion "B ·• 

16.03 14.4 4 
15.17 16.l6 
16. 17 14.27 

16.25 

14.49 
14.53 
14.58 
14.59 
16.0 7 
16.14 
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Second 432 Mc/s Contest 196' 
The only chan(;e in the rules for this contest from those of las1 

year is the overnight close-down which has been reques1ed by a 
number of entrants. Lis1cners arc reminded that their logs 
submitted for the Championship car ry a multiplier of three for 
this band. 

I. Wh•n: 18.00 10 23.59 GMT on Sorurdny. I~ Oc1obcr and 06.00 to 
12.00 GMT on Sunday, 16 October. 

2. The G<•noral Ruks for RSGH contests published in lhc January 1966 
issue of the RSGB BULL11"l lN will uftply c~ccp1 as superseded by the rules 
uf this contest. 

3. S tations may operate from more 1hun one site. 
4 . Contacts may be ntadc on any mode permitted in 1hc entrants Amateur 

(Sound) Licence cxc.:cpt A2 (m.c.w.). on frequencies between 432 and 
434 Mc/s. 

S. Scoring will be on the basis or one point per kilome1rc. 
, Contos! Exchangos. RST or RS report• followed by the contact 

number and lo<::ttion (e.g. RST 599001. 4 north Macclesfield, Oicshirc). 

Second 1296:Mc/s Co ntest 196' 

The contest is timed to start al the end of the 432 Mc/s Contest, 
and cross-band contacts either way arc permitted, scoring half­
poinls. 

Check logs from listeners are invited and may be credited 
towards the V.H.F. Listeners· C hampionship. Any comments 
on the rules will be welcome and will be considered when the 
rules for the next similar contest arc made. 

I. Whon: 12.00 GMT to IS.00 GMT on Sunday, 16 October. 1966. 
2. The C•noml Rulos for RSGB contests published in the January 

1966 is.•uc or the RSGB BUIJSflN will apply except as superseded by the 
rules of this conte.sl. 

l. Contacts muy be made on any moJc pcrmi11eJ in the entranfs 
Amateur (Sound) Licence on rrcquencies between 1296 and 1299 Mc/s. 

"'· ~orini: will be on rhc basis or 10 t>Oints per kilometre for slations 
on rhc 1296 Mc/; band and S points per kilometre where o ne sttHion is in 
the 432 Mc/s band. 

Second 1·8 M c/s Co ntest 1966 

This locatio n nl\bt be identifiable "'ithout ambiguio1 on the Ordnance 
Survey" Tcn·mile ·· map. Altem•lively. five-character QRA. lo<:ators 1113)' 
he: cxchunacd. It is 1hc resporuibility or lhc receivina operator to obuin 
the inform:uion necessary to calculate his distances correctly. 

7. Enlrfos. (a) Loi;• •hould be tabulated in columns headed in lhi< 
order: "D~tc/Time (GMTI " : "C•ll·sign or Motion contocted ··: " M y 
rcpor1 on his signal uod serial number scn1 ··: " Hi~ rcpon on my signal 
and serial number received .. : ·· Loca1ion of suuion received'" : Call· 
sign of operator •• (Mulli~perator entric-'i only): " Po ints clnimed:· Logs 
musl show clcar1y when the location is chnnacd. 

(b) The cover shecl must be made out in nccordnnce with the General 
Rules nnd the declaration signed. Multi·opcrotor entries should be so 
mnrked :om! the opcra1ors lisic<l. The QTH ""sent, QRA if used. and the 
NGR full •ix-fi11ure rerercnce should be recorded. Stations outside the 
ore• or the National Grid should show latitude and longi1ude. 

~~) !~~r:J:.~ts~~: ~?:~;~~~·:r nc:,~~~ll t~h3r~:~~:::rs ~i~~':~~d~~6[:; 
1hc loading fixed station. the leading portable station and the runner-up. 
The ov¢rall winner will receive a mininlurc: cup 3nd lhc other two srations 
:\ Cc:rtifk:uc of Merit. 

5. ContHI t:x~hangH. RST or RS rcporlS followed by the contae1 
number ond location (e.g. RST 599001. 4 north Macclesfield, Cheshire). 
This location must be identifiable without ombiguity on lhe Ordnance 
Suncy" Tcn~milc 1

' map. Ahc:math·cly. five.character ORA locators may 
be cxchnngc:d. It is the responsibility o f rhc receiving operntor to obtain 
the infornunion nece~sary lo cakul:ue his distances correctly. 

6. J::nrrios. (u) Logs should be tnbulntcd in columns headed in this 
order: "Dntc/Time (GMT)'"; "Call•sign or stat ion contnclcd "; "My 
report on his $ignul nnd serial number sent ··; •• His report o n my signal 
nnJ serial number received 11

; " Location o f Slntion received ·· i " Call­
~ign of operator·· (Multi·opcrator entries only): ' ' Points claimed/' 

(b) The Co\'cr sheet must be made out in accordnnce with the General 
Rules and 1hc declaration signed. Multi-operator eniries should be so 
marked and the operalors listed. The QTH as senl, QRA if used, and the 
NGR ruJl si•·fi&urc rercrence shouM be recorded. Stations outside the 
area or 1he N31ional Grid should show latitude ond longitude. 

(cl Entries must be POSt-marked not latcrthan Monday, 30, October 1966. 
1. A"ards. Al the discretion or Council a miniature cup will be awarded 

10 the winner and Ccrtific:l.tcs of Mcril to the runncr·uP and the non­
craru:mittina member submitting the best check loa. 

~ian:.tls ond serial number sent.'" •• His report on my s ignals and serial 
nuntbcr rec~ivcd," "County code leucrs received." " Points cl3imctl:· 

T he rules for this year"s Second Top Bund Contest arc as The coun1y code letters as s<nt must be entered ut the top or each log 
follows: sheet. 

I. Whon: 22.00 GMT on Saturduy. 19 November, 1966, to 08.00 GMT (bl The cover she-el must be mudc ou1 in nccord:mcc with RSGB 
on Sund<1y, 20 November. 1966. Con1cs1s Ruic 4. The declaration musl be signed. 

2. Eli~iblo Entron1s: All folly puid-up mcmb<rs of RSG B resident in (c) Entries mu.~t be postmarked nol Inter thlm 5 December. 1966. 
G GC OD G J GM G 8. Pow~r Input: The d.c. input to any stage of the trnnsmitter shall no1 

· • · · · und w. c•cced 10 watts. 
J. The General Rules published in 1hc Junuury. 1966 issue of the RSG B 9. Award.: At the discretion of the Council, 1hc Victor Dt•smoml Trophy 

llULIJTIN rcla1ing to RSOB contcs!S will ai>ply. will be 11wnrded to the winning station nnd cenificutes or merit I<! the 
4· Cont:icts: C.w. (Al> only in lhc I ·8-2 Mc/s bund. stations placed second and third. In addition, the Maltlcind Trophy wdl be 
S. Scoring: Three points for con1ac1s with stutions in the entrant's own ;twardcd to the Scottish member wi1h the highest aggregate number of 

county and those counties having a common boundury with that or the points in this contest combined wilh the First I ·8 Mc/s Contest 1967. 
entrant 3nd five points for :di other cont::1cts. A certificate of merit wiJI also be awarded to the non-transmiuing mcm-

6. Cont•st Exchnngos: RST rcpons followed by the contact number ber subminin11 the bcsl check log. Check 10115 submincd by non-transmit-
S-tartinv, with 001 and the county code l<.:ttcrs gh•cn on page SO of lhc ting members for coosiden:uion ror the awurd or a cc.rtificatc of mc.nt 
January. 1965, issue or the BULLHIS, e.g. for a contact from Surrey should 11ivc in this order the following details: Dute(fime (GMn: Ba!'d: 
S79005SY. All rcpons must be ackno"ledged "'ilh ·• R ."' Call·sisn or nation beard: Rcpon ond scriul number sent. by stat.'on 

7. Lo~s: (u) Must be tabulo1ed in columns hcatlcd (in this order): hciird; Cnll·sign or station being worked: any other information required 
"Date/Time GMT."·• Ci II-sign or srntion worked," ·· My repon 011 his by the above rules. 

~-------CONTESTS DIARY---------------.,-
8-9 October -VK/ZL Contest (C.W.) 
15-16 October -Second 432 Mc /s Contest• 

(Soe this o•oe) 
15-16 October -VU/4S7 Contest (Phone) 
15-16 October -RSGB 21 /28 Mc/s Telephony 

Contest (See oeo• 330, Moy t966) 
- Second 1296 Mc /s Contest• 16 October 

22-23 October 
29-30 October 
29-30 October 

(See thl• page) 
-CQ WW DX (Phone) 
-VU/4S7 Contest (C.W.) 
- RSGB 7 Mc/s DX Contest (Phone) 

(Sec o•o• <13. June t966) 
12-13 November -RSGB 1 Mc/s DX Contest (C.W.) 

(See page 413. Juno 196e) 
13 November -OK DX Contest (C.W.) 
19-20 November -Second Top Band Contest 

(See thlt png&) 

26-27 November - CQ W W D X (C.W .) 
4 December - Fourth 70 Mc /s Contest (C.W.)* 

1967 
14·1S Janu1u·1 -Affillatod Soc.lelltt' Cont Ht 
2t Jenuery -Flnt 144 Mc/1 Conteat (C.W .)• 
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12 F'obru111y 
18·19 Febru•rr 
4.5 Morch 

2Aprll 
15·18 April 

7Mar 
21·29Mar 
29May 
MJunt 
2 Julr 
1-8 Julr 
23 July 
2--3 Stpt1mber 
10 S1pt1mbtr 
23-24 Septtmber 
14· I 5 Octobtr 
15 October 
29.29 Oetobtr 
11-12 Nowtmbtr 
18·19 Nov1mber 
3 December 

- Flr1t 70 McJ1 ContHt (Open)• 
-Flrol 1'8 Mel• ConlHt 
-Second 144 Mc/a Conletl (Optn)• and 144 Mo/a 

L11tener1' ContHt• 
-L.ow Power C<>ntest 
-Second 70 Mc/1 Conte1t (Op1n)• •nd 10 Melt 

U1tener1' Contest• 
-Third 144 Mc/a ContHI (Por1ablt)• 
-Flrot 432 Mc/a Conlotl (Optn)• 
-f'lrol 12116 Mc/a Conlatl (Opon)• 
~allonal Flt ld Oay 
-fourth 144 Mc/• ConlHI (Portable)• 
-1·8 Mcfa SumtMr ContHl 
-Third 70 Mc/• Contest (Pombla)• 
-V.H.f. NfOllARU Contut• 
-eo Metre Field Dir 
- RSG8 21·29 Mel• Phont Conlut 
-Second '32 Mc/1 Contett (Optn)• 
-Second 12Sle Mc/a Contett (Optn)• 
- llSG8 7 Me/a OX Conlut (Phone) 
- llSG8 7 Melt OX Conlatt (C,W.) 
-Second Top Band Conteal 
-f'our1h 70 Mc/a Cont .. I (C.W.)• 

•ou1lll1lng contt111 lor V.H.f./U.H.F. ll1t1ner1• Ch1mplon1hlp 
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CLUBROOM A Monthly Survey of Club and Group Activities 

For further information on membership or t/1e activities of o particular club, application should be mode to the person whose call-sign 
is indicated ot the end of the item. Full addresses may be obtained from the RSGB Amateur Call Book. 

A EHE (Harwell) ARC have voiced stroni; feelings on Lhe use 
of the QRA locator during contest working putting forward 
arguments which were published in •• Letters to the Editor .. 
last month. Equally strong :ire their feelings in having the p.a. 
valve of the NFD transmitter limited to a type which does not 
have an anode dissipation exceeding 13·5 wan .. This the} 
believe is hardly a propowion in view of the groups alrcad} 
equipped with transmiucrs employing valves with a greater 
rating. and suggest as an •lhemative that all IP •tations must be 
capable o f one hours continuous operation without the aid ofa 
p.c. set o r an endless supply of charged accumulators. G2fl/F. 

British Amateur T V Club make known that Grant Dixon has 
!.Orne tape recorded lectures available. two of the titles of" hi ch 
;ore "Gelling started in Amateur TV .. and "70cm reception ... 
From Lil le. France. T. Fabris reports that he has been receiving 
British TV amateurs at between SS and S9. He hopes 10 be 
operational himselfon 437·5 Meis (625 lincs) shortly. G60Ulf/T. 

Cambridi;c und Dis tcict A RC is gelling into its stride again 
nf1cr 1he holiday season, and members arc looking forward to 
the Dumper Junk Sale which is to be held on 14 October. Master 
vocalist will be Arnold Tomalin, G3PTD. whose inimitable 
descriptions of the gear available nre enjo}ed ,1s much as arc the 
h:irg;uns offered. G58Q. 

Cumhridi;c Unh ersity Wireless Society '"" resume their 
meetings on Tuesday. 10 October. \\ith ;1 short tape and a film. 
Thcrc:1flcr meetings will be fortnightly. G.ITG Y. 

Chippenham and District A RC have worked out an <=<len•ive 
11rogramme for lhc winter months. A special note should be 
made nf thc Junk Sale LO be held on 25 October. II is also hoped 
10 arrange for u pa rty of members 10 visit the RSG D I n1cr­
na1ional Radio Communica1ions Exhibition. C\\ members and 
visitors arc always welcome. CfiNI'. 

Corni~h A t~C have fom1cd an s.s.b. grnu1> under the leadership 
of G30FN and GJLl'B. GJLPll hus built a rrototype s.s.b. 
exciter which it is hoped will be copied by o thers and so stimulate 
activil)• in this mode. rn the current issue of Curui.<h Li11J.. is part 
two of an article by GWJUUZ on the .. Joys of Top Band on a 
Ughthousc .. the eonduding remarks of which contain more 
than ;1 grain of truth-·· 'o matter how much "ire \'Ou put up 
:is an aerial. how low the earth resistance. or ho,\ good the 
receiver. it is the density bet\\ccn the headphones \\hich really 
counts." G30CB. 

Cr:rn lcy A RC arc as bus~ ;1s ever with meetings \\Cll aucnded. 
GJTR has been in hospital recently. Everyone wishes him a 
speed} recovery. GJFRV. 

Crystnl Pnlacc and D istrict lt C arc meeung on the I 5 October 
for a Hi-Fi evening and have finge rs crossed that Lo-Fo will 
urrangc 10 be absent. V. H.F./NFD was enjoyed by nil. despi te 
the weather. Only one m ajor c:nas1rophc marred the occasion. 
ronunately 15 minutes from the end or the cvcnl. when the p .c. 
~Cl ceased to function artcr an expensive sounding clatter. 
lnves1igution showed tha1 the piston of the engine had decided 
nnl lo move with the turn of the crank!.haft. GJFZL. 

Oorking and District l~S report that the work on the club's 
e< GPO \'Un is now virtually complete thanks to the supervision 
b) GJHZJ. and that the resulting mobile •tation should be on 
1hc :ur ~oon. Visitors and prn•pcc1ive members are alwa}~ 
l \Clcome to aucnd club meetings. G.111/.J. 

Echclford ARS arc hoping that the 70 Mc s net started by 
G2BJM :ind G3DO R will prosper and nourish according to the 
addagc. great oaks from little acorns grow. If it docs. T hursday 
nights al I 0 will provide yel another meeting ground for mcm­
hcrs. and 1111e which we venture 10 say mighl prove, in the long 
run. 10 be more f!Opular than dear o ld Top Band wi th its 

inevitab le assortmen t of e lectronic .. musi­
cal .. uceompanimenls. G3RNI'. 

Fylingdalc llC held i ts second c<hibition 
in conjunction with the Whitby (N. Yorks) 
Reg;tlta and during whkh the m;orqucc in 
which the exhibition was housed was Oa1-
1encd b1 a force () gale. The members on 
duty al the time sustained quite serious 
injurie,. and one SWL badly concussed. 
While nearly :tll the displa) boards and 
litcr:ilurc were Josi. the cquirmcnt \\llS 

rescued thanJ..s 10 lhc efforts or the Police 
m the cxhibi1i1>n and m~mbcrs of the club 
summoned h} urgent telephone c~tlls. 
Desritc this set-buck. 1hc exhibition was 
vo ted :t ~real succcs' und. unduun ted, the 
club is looking forward 10 Lhc next. 
G8ANQ. · 

l'archnm and J)istrict An C were delighted 
when GJUZl/M called into th<! local net for 
umkr this cloak lies the c:ill 4S71 W. Ian 
volunteered to 1alk on amateur activities in 
Ccvlon. and 1hc pro1cd possession of the 
club is the pennant '' hid1 h.: pre:.cnted 10 
them. A beer and skittles cvcning is to be 
held short!> and it is horcd that in the no1 
100 distant future LO vi>it the local TV 
studios. G.IEEH. 

f ,.o m 20-26 June the York Amateur Rad io Society operated a s tation at the York Industries: 
3.nd H obbie s. Fair. T he station GlH WW/A w a.s ope rated throughout the w eek by GlDTA 
<Jnd G3FTS. M<Jny co ntacts: we re m ad e and go o d rcpo ,.u w ere rece ive d from a number o f 

Centra l and Eas tern European countries. 

Glasgo\\ Unhcrsil \ R\. This is a pro­
posed nc" duh 1he '111augural meeting of 
which is tu be hell! on Friday. 14 Octohcr 
a t 7.JO p.m. The programme includes 
election o f <)lliccrs und committee, a talk 
bv the Council Member for Scotland, 
GM3EGW. :ind a lllm. The meeting will 
in fact be jointly wi th the RSGB Glasgow 
Group. und will be _held in the Enginecrin.g 
Building of the Un1vcrs1ty. An o pen 111".l­
tation is extenJcd 10 anyone interested in 
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1\ma1cur Radio lo allcnd. t-unhcr dc1a1ls from! GM3V/\I' . 
Engineering Library. Uoivcrsil>' of Gl:osgo\\. W.2. 

C rccnock and District A RC is another new club "h1ch was 
launched recen tly. Meetings arc at l'ortn1i;h1ly intervals, the 
next being on 14 October a l 1he Ans Guild commencing a t 
7.30 p.m. Prospect ive members cun be assured of a warm 
welcome. GMJ VCD. 

Uchtlcld 1\ RS report 1ha1 their membership is stc:idily incrc:is· 
1ng bu t a rc, nevertheless. a lwuys ha ppy to welcome prospect ive 
new members a nd visito rs. Mccungs arc hdd on 1hc first 
Mond ay and the third T uesday in each month a t lhc Swan Ho td. 
Lichfield. GJ VI Q. 

Lothians RS report that several of their members will be 
particirnting in the Jamboree-on-the-Air. Ne" members arc 
always \\elcome. especially from 1hc University of Edinb11rgh 
and He riot· W:111 College which have no radio societies. 
GM JP SP. 

Midlund A RS will be m~-eting on Tuesday. Ill October, at the 
Birmingham and Midland Institute al 8 p.m. for a lcciure, the 
d.:tuils of which it is hoped 10 announce in the RSG B News 
:;~rvicc. The club was ve ry pleased to note that 1hc results of 
NFD showed that they considerably im proved their position over 
the previollS year and so were rewarded for all the hard work 
which wus 11ut i1110 the even t. GJJ OJ. 

M itl-Sussc . ..: A RC. A group with this Lit le has recen tly been 
l'nrmcd to serve those interested in A11u11eur Ra d io in the Hay­
w.irds Heath, Burgess Hill and Hassocks :ircas of SllSscx. 
Mec1ini;s arc held on the lirst and third Wednesdays o f each 
month :11 the Primary School, Lindlicld. near Haywards Heath. 
Visitors and prosreciivc members arc assured of a warm wcl· 
come. GJRXJ. 

Norlhcrn 1-lcii:hrs A RS have a very full programme arranged 
for October "ith meetings taking place on Lhc 6th. 12th . 26th 
and 29th. the last being a party 10 the RSGB Rudio Comm11nica· 
tions fahibition. Conditions at the Halifax Agricultural Show 
where a demonstration station was set up were more than grim. 
Continuous rain all day lllrned the licld in to a sea of mud by 
lunch t ime. and o ne wanted boats rniher than boots to s11rv,ive. 
G3MDW. 

Purlcy nud District RC stalwarts had a wet and windy week· 
encl at their V.H .F. N FD locatio n, b ut cnjoycu it ncvcnhelcss. 
7 October wil l be a na iler nigh t. a nd o n 21 October there will be 
a J11nk Salem which m any ra re and u nrcpc:1table bargains will 
be offered. GJFTQ. 

Radio Ama teur fo"a lid a nd Bedras t Club arc pleased. and 
justifiably proud to report that several of their members were 
successful m the recent RA E. Success by some always breeds 
endeavour in others, and from endeavour stems success. 
GJLW Y. 

Roral Sii:na l~ ARS will be holding their Annual General 
Mcc1ang in lhc Council Room, Second Floor, Seymour Hall, at 
4.30 p.m. on Friday. 28 October, and \\OUld like :15 man) 
members as possible to a 11end. 

Southgate RC will be meeting on 13 October for the p urpose of 
j udging entr ies in the constructional contes t for the G6QM 
Trophy. Ther hope 1hat lhcrc wi ll be many en trants with a wide 
range or cquqimcnt, a nd that those members no t ac1u:1lly d is-
1ilaying equipment will give the event their l'ull s upport. GJTDM. 

S trntford-upon-Arno and Dis tricl A RC arc m eeting on 20 
October for the WI BB tape and slide lecture at a venue to be 
arranged. E:1rly in September a O/ F hunt was organized and 
thoroughly enjoyed by all participants. Some onlookers observed 
that the degree of enjoyment seemed to be related to the amount 
of mud collected on the basis of the more the mud the greater the 
enjoyment. 1 ot so successful \\as a v.h.f. field day outing at 
which 1hc cq11ipmen1 sieadfastly refu.~ed to function correct!) 
for any length of time. GJRPJ. 

Surrey Radio Contact Cluh report 1ha1 membership and 
attendance at meetings has increased so m uch within the last 
fe\\ years thlll they hnvc now moved to u more spacious meet in g 
place. This is at the .. Blue Anchor," South End. Croydon. where 
adcquu lc 1rnrki ng space is ava il:1 blc a nd the genera l facilit ies a rc 
cxccllenl. T he ch;ange of venue has c niailcd a cha nge o f m cetin i; 
da les Ill the lhird T uesday in each mo nth. :111d rite first m eeting 
:11 the new premises will ta ke place on 15 November. G.IKGA. 

Sourh Birmini:ham RS are holdini: their /\GM on 19 October 
and hope that as many members as possible will allcnd. Over 
Saturday and Sllllday 22-23 October the club will be running a 
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O ver the A u1us t Ba nk H oliday, the H ;ir low and Dis t r ict ~dio 
Society 1ta1ed an Exhibition s tation a t t he H a rlow Town Show. 
Seen at t he Exhibition station a re GJNNl, GJSZF. GJTXI. and t he 
T o wn Be:1uty Queen, her a t tend;anc and two Pr incesses. The 
S t:.'ltion G6UT o p e rated on a ll ba nds from 160m t o 2m . A ttendance 

at t he show was J9,000. 

'1a11on Ill lhc Jamborcc-on-thc·Air under 1hc call·~ign GJOH M. 
As th is station will be in the Scout Hut. Pershorc Road, which 
is the regular mcctin!,! place. it will be son of ohm from home. 
<IJOMG. 

Wirral A RS AGM is on 5 October. As we have observed 
many times before. 1he AGM is the most important meeting o f the 
year for at this members can voice their opinions :111d in doing so 
indicate to the commiuce a general paucrn for the activit ies o f 
1he ensuing year. G.IFOO. 

Cn11y ror incl u.~ion in the December U lJl.LI: I IN s ho u ld a rri ve 
1101 Inte r thun 11 November. To be a bsolutely su re tha t this 
deadl ine is not missed. it is suggested tha t cont ribu tors sho uld 
post at least by 8 Novem ber. 

When sending copy. p lease clo be s ure and include rhc call-sign 
of a licensee whom interested persons can contact as there is no 
doubt hut that rhis ;idds to the value of the prin ted rcpori. 

f1Jtlllmmmnm1 u nr11:nr111111·ml1' 11111rum1ID11mnn·11:i11:rmn 1m 1111111 11111.ntn'' n 1111 • 

~ GB2RS SCHEDULE 

a RSGB Naws Bulletins :arc t ransmit ted on Sundays in 2ccordancc 

1 wl<h t ho following schedule: 

~=- Frequency 
"'l 3600 kc/s 

.., 
-
E;! 

l ~S·tO Mc/s 
--
~ l~S·8 Mc/s 

=- HB O Mc/s 

Time Locado n of Statio n 
9.30 a.m. Sou<h East Encl•nd ~ 

:8.~5;.m. ~~f~~~ Am ~ 
10.JO a.m. North Midlands ~ 
11 a.m. North Wes< Encl•nd § 
I I.JO a.m. Sou<h Wes< Scotland ~ 

!~~: ~~~i~t:i~f.l~ .. ~ ! 
Coldfield "" 

~ 11 .00 a.m. Bo:tming south west from Suuon ~ ! Coldfield ~ 
e; I ~S·SO Mc/s I I .JO a.m. Bcamlnc north from Leeds --~ 
~ 12 noon Beaming ca.st fro m Leeds 

~ N ows items ror Inclusion in t he bu lle t ins should reach Head· ~=§ 
quart ers not luc r th:an first pon o n t ho T hursday preced ing tnns-

~ mission. Reports from affiliated societies :and from non-affilia ted ~ 
":J societ ies in process of (orm:uion will ho w elcome. = 

~·mma:mmnm1 U:t!tlll' """'11:t1llllli'11'ltl::"l'111"""1r.llU:l11ll":lrr.'" m11tMIJ:l!J' J11111 ~IDl~mmnm:m:nl 
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Forthcoming 
Events 

REGION I 
A intdale (ARS).-5, 19 October, 2 November, 

8 p.m., 77 Clifton Ro•d. Southport. 
Allerton (Liverpool) (SRHS).-Thursd•ys, 8 

p.m .• )rd Allerton Scout Group Headquarten. 
Church Road, Woolton. Liverpool. 

Athton·under-Lyne (AUL& DARS).-7, 21 
October, • November. 8 p.m., Ashton-under· 
l yne Technical Colle1e. 

Blackburn (ELARC).-6 October (Film Show). 
l November (''Amateur TV Transmission.'' by 
GlOTA and G6SXCJT), 7.30 p.m., YMCA, 
Limbrick. Black.burn. 

Blackpool (B & FARS).-Every Mond•y. 8 p.m .. 
Pontins Holiday Camp, Squires Gate. Morse 
tuition from 7.30 p.m. 

Sury (B & RRS).-11 October (Constructional 
competition), 8 November(" Beginners Guide to 
S.S.B,", by Jim He.ch). 8 p.m., Old Bo•rs Hoad 
Hotel, Crompton Street (priv:itc room). 

Chetter.-Tuesdays, 8 p.m., YMCA. Except first 
T ucsdiy in each month. 

Crewe & District.-) October (Visit by 
Rc&ional Representative), 7 November, 8 p.m .. 
Earl of Crewe Hotel. Nantwich Ro-id. 

l:cclu (E & DRC).-Tuesd•ys, 8 p.m .. Pacricrofc 
Consrccation;al Schools, Shake..spu:re Crescent. 
Pacricroft, Eccles, Every Thursday Club Top 
Bi nd net 20.30 hours. 

Liverpool (L& DARS).-TueJdays. 8 p.m .. 
Consenativc Assodation Rooms. Church Road, 
Wavcrtrcc. 
(ULARS).-10, 24 October, 7 November, 
7.30 p.m .. Scudenc" Union , 2 8cdlord Street 
North, Liverpool 7. 

Maccletfleld.-11, 25 October, 8 November. 
8 p.m .. The Georce Hotel, Jord1n1atc. 

Manchetter (SMRC).-Fridays, 7.~S p.m .. 
Rackhouse Community Centre. Daine Avenue, 
Northendcn. 
(M & DARS).-Wcdnesd•ys, 7.30 p.m.. 203 
Droylsden Road. Newton Heath, Manchester 10. 

Mo re.c.ambe.-S October. 2 November. 125 
Re gene Ro•d . 

Prelton.-11 October, 8 November. 7.30 p.m., 
St. Paul's School, Pole Street, Preston. 

Southport (SRS).-Wedn .. d>ys, 8 p.m., and 
Sund•ys. ~ p.m.. Sea C•deu C•mp, The 
Esplan•dc. 

Stockport.-5, 19, 29 October (H•llowecn 
P>rcy). 2 November, Tho Blossoms Hocol, 
Bu)(ton Ro;:ad, Stockport. 

Wirrat.-5, 19 October. l November, 8 p.m .. 
Hardine House, Puk Ro;ad West, Claughton, 
Birkcnhe;ad. 

REGION 2 
Heckmondwike (SVARS).-13 October(" How 

to use Mecors " by Mr L. W. Burkitt), 20 
October (Visit to Baird Television), 27 October 
(Visit to Ella.nd Power Su.tion), firn meetin1 
7.30 p.m., Heckmondwiko Grammar School. 

Hull ( H & DARS).-Fridays. Hull E .. c Ridin1 
Corp. Soc. ltd., Hessle Ro•d Br>nch, Hull, 

Nor·thern Hei1ht1.-S Oc-tober (Visit to Emley 
Moor). I l October (" T ran.smiuion of sound on 
• li&ht bum .. by Mrs. Mary I Shaw. GlOMM), 
19 October (Visit co Huddersfield Tech, 
College), 22 October (Scouc Jamborce•on-che 
Air), 26 October(" Radio Astronomy" by Mr. l . 
M. Dou1hercy). 29 October (Visic co R•dio 
Communicuions Exhibition in London), 7,<tS 
p.m., Sportsman Inn, Ogden. Halifax. 

REGION 3 
Birmin1ham (SBRS).-19 October (AGM), 

8 p.m .. Tho Scouts Hut, Pcrshore Road, Solly 
Park, Birmingham, 29. 

Leamin1ton Spa (MWARS).- Mond•rs. 10 
Ouobcr (Demonstration of Sommcrkamp FR 
1008 receiver}, '2.<t October (Personal Radio· 
celcphonc• by Mr A. Oryborou1h), 8 p.m., 7 
Reient Grove. Leamington Spa. 
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Details tor inclusion in this feat ure should be sent to t he appro­
priate Re1ional R•pruenQtiv~1 by the fir•t of the month precedin1 
publication. A . R.1 and dub secretaries are reminded that t he 
intormation submit.ted must incJude the date, time and venue of 
c:he meetin1 and, whenever possible, details o( the lecture o r other 

event bein1 arrana~. Standin1 in1truction1 cannot be accepted. 

Salop (SARS).-10 November (Oomonstr>cion 
by D•yscrom ltd .), 17 November (Hot Pot). 
7.30 p.m .. The Old Pose Office Hocel, 

REGION 4 
Burton-on· T rent (ARC).-23 November 

(Annuil Dinner-Midland Hotel contact H. 
Harrison. GlACR, 38 Saker Street. Supcnhill. 
Burton-on-Trent). 

Derby (D & DARS).-5 October (Surplus Sale). 
12 October (Committee Meetinc-Opcn 
Evening in Sub·Ba.sement). 19 October (to be 
announced), ll-21 October ( .. bmboree on the 
oir "), 16 Oe<ober (Electronic Orzans). 2~ 
October {Annual Trip to London-Inter· 
national Hobbies E>ehibition), l November 
(Bring rnd buy sale), 7.30 p.m .. Room 4, 119 
Green Lane, Ocrb'f. 

Heanor (H & DARS).-11 October (Trans­
mittinc Evening), 18 October (Films-Room 3), 
25 October (Question Time), I November 
(Surplu• S•le), 7.30 p.m., Club Room, Soucto 
Eut Derbyshire Colle1e ol Further Education. 
llkeston Road. He;inor, Oerbys. 

LeicHt..r (ARS).-Mond•ys 7.30 p.m. (Slow 
Morse Prac<ice), Sundays 10.30 a.m.. Club 
Rooms, Old Hall farm. Braunstonc lane, 
Leicester. 

Lou1hborou1h (LARC).-Fridays. 8 p,m., 
Club Rooms. Ble>ch Y>rd, W>rds End, lough­
borou.eh. 

Melton Mowbray (ARS).-10 Oetobcr, 7.30 
p.m .. Sc. John's Ambul>ncc H•ll, Asfordby Hill. 
Melton Mowbray. 

Newark (N SWC).- Mond•rs. Thursd•rs. 7.30 
p.m., The H•ll, Guildh•ll Scroec, Newark. 

Nottinsham (ARC N ).-Tuesdays, Thursday>. 
7.30 p.m.. Room 3, Sherwood Community 
Centre, Woodthorpc House, Mansfield Road. 
Nottin1ham. 

Peterborou1h (P & DARS).-Frid•ys. 8 p.m .• 
Old Windmill behind The PHcock Inn, londo" 
Road (opposite Murkitu Gange). 

Spil1by (S & DG).-7 October (Autumn Junk 
Sale and H•mfesc), 7 p.m .. Tho Bull Hoccl. 
"falton Ro•d, Spilsby. 

W o rktop ( NNARS).- Tuesdars (RAE Class). 
Thursd>ys (Lcccurc ni1hc). 7.30 p.m., Club 
Room. 13 G•telord Ro•d. Worksop. 

REGIO N S 
Bedford ( B & DARC).-Moorinis on Second 

Tuesday 3nd last Thursday of the month 
at 7.~5 p.m. Wenficld School, Queen" Ro•d. 
Bedford. (Meetings c.ommcncc with Slow 
Morse Practice.) 

Cambridse (C& DARC).-7 Oetober (Informal) 
14 October (Bumper Junk S•le). 21 Occobcr 
(Informal). 28 October (Quick Scorcing-by 
GSUM), 4 November (Informal). F·idays 7.30 
p.m., Club Headquarters, Corporation Yard. 
Victoria Road, Cambridce. 
(CUWS).-Freshmen particularlr welcome ar 
Psychology Department. Downin& Site. 
Downing Street on Tuesdays durinc term u 
8 p.m. 

Luton (L & DARS).-11 October (lnvicacion 
Speaker G5AAT/K4GNM), 18 October (Sur­
plus Sale--Messn, Hannin&ton), lS October 
(T•lk on Transistors), I November (TVI). 
Tue.sdays 8 p.m .. ATC He.idquarters, Crcisccnt 
Road, Luton, Befordshire. 

March (M & ORAS).-Tuesdays 7.30 p.m .. rear 
ol Police He>dquarcers. March. Isle or Ely. 

Royston (R & DARC).-Wcdnesd•ys 8 p.m .. 
Manor House Social Club, Melbourn Street, 
Royston, Heru. 

Shelford (S & DARC).-Thursd•ys. 7.45 p.m .. 
Church H>ll, Hi1h Street. Shofford, Bedford· 
shire. (All meetings commence with Slow 
Morse). 

REGION 6 
Cheltenham Group.-Firn Thursday each 

month, 8 p.m .. Gre:at Western Hotel. Ch:rence 
Street, Cheltenham. 

REGION 7 
A cton, Brentford & Chitwick (ABCRC).-18 

October (Insulation Bre•kdown by GSZA). 
7.30 p.m .. AEU Club, 66 Hi1h Ro•d. Chiswick. 

A•hford (Mddic) Echellord ARS.-12, 26 
October, 7.30 p.m., link> Hotel. Ashford. 

Bex ley H eath (NKRS).- 13 October(" Acri•ls." 
by H>rold Shelvey). 7.30 p.m.. 27 
October (NFD Film ond Club Scacion), 8 p.m .• 
Concrogacion•I Church Hall, Chapel Rood, 
Bexley Huch. 

Chin1ford (SRC)--Fridays (first in each 
month), 8 p.m., Friday HUI House, Simmons l;;ane, 
Chlnglord, E4, 

Croydon (SRCC).- 11 Octobor, 7,30 p.m .. 
Black.smiths Arms, South End. 

Dorkin1 ( D & DRS).-11 October (lnform•I 
Meeting), 8.00 p.m .. Whcacshcaf. 12 October 
(Formal Mce1inc). 8.00 p.m .. Star & Garter, 
Dorkin&. 

Ealinr (E & DARS).- Tuesd•ys. 7.30 p.m .. 
Northfields Community Centre, Northcroft 
Road, Ealing, Wll. 

East H am .-First and third Tuesdays, 7.30 p.m .. 
12 lcigh High Road, East Ham. 

Eut London.-16 October (Electronic.s in 
Trinity House Service). l .30 p.m .• Wanstcad 
House. The Green. Winstead, E 11 . 

East Moseley (TVARTS).-5 October (A further 
instalment of ''Nuclear Power" by T. Taylor), 
2 N ovember (Caernarvon Trophy-Judging). 
Princo of Wales, Bridge Road, Eut Moseley. 

Edeware & Hendon (EADRS).-10 October 
(" Tr•nsmittcrs for NFD " by GlMNO), 24 
October (Niche of lormacion), 8 .00 p.m., John 
Keblc Hall, Church Close, Deans Lane, Edgwarc. 

Gravesend (GRS).-19 October, 7.30 p.m .. 
RAFTA Club, 17 Ovcrcliff Road . 

Guildford (G & DRS).-1~ October (Nucor 
N;gh1). 28 October (Surplus S•le), 8 p.m .. 
Club HQ, Stoke P•rk. 

Harlow (DRS).-Tuesday, Thursdays. 7.30 p.m .. 
Muk Hill Bun, First Avc.nue. 

H~~r>e~~ ~!~~~~t;;;,~rlut~~;t~a(~ne~.oo p.m .. 
Haverinr ( H & DARC).-12. 26 October, 

Romlord. 
Holloway (GRS).-Mondays. Wednesdays, 7.30 

p.m .. (RAE & Morse), Frid•r (Club), 7.30 p,m, 
Houn1low (HADRS).- 17, 3 October, Canteen 

Mogden Mi11in Driln;age Doputmenti Mogdcn 
Works, l.sleworth. 

llford.- Thursday1, 8.00 p.m .. 579 High Road. 
lllord, Essex. 

Kinsston.-13. 27 October, lorcnighrly, 8.00 
p.m., YMCA, Eden Strec<, Fridays- weekly 
Mone cluses. l Sunray Avenue, Tolworth. 

Leyton & Walthamttow.-18 October, 7.30 
p.m,, Leyton Senior Institute., Essex Road, 
London, EIO. 

London U .H .F. Group.-6 October (Po1or 
Blair. Gll TF on 70cm), 3 November (Acri•I 
Noise). 7.30 p,m .. Bull & Mouth, Bloomsbury 
Way, Holborn. 

Loushton.-7, 21 OctobH, 7.30 p.m .. Meeting 
;alternate Frid11ys, Louchton H:till, (Nr. Oebden 
Station). 

Maidenhead (M & DARC).-18 October, 7.30 
p.m .. Vic.tory H:>ll, Cox Gnien, Maidenhead. 

Niis ~;:·c-;::R~~~'.~·n •. Fridays. a.oo p.m .. 

Norwood & South London (CP & DRS).-15 
October (Hi.Fi Eveninc). CD Cencre, Catlord, 
London, SE6. 

Paddin1ton ( I' & DARS).-7.30 p.m.. Beau· 
champ Lodge, l• Warwick Crc.scent, Wl. 
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Purley (P & DRC).- 7 October. (Club on ~ 
metres). 21 Oetober (Junk Sale). 8.00 p.m .. 
Railwaynicn's Hall, Side Entrance. 58 Whyte· 
cliffc Road, Purlcy. 

Reicate (RA TS).-13 October (Surprise Nigh<). 
7.30 p.m., George & Or3gon . Cromwell Ro:id, 
Red ho II. 

Romford (R & DRS).-Tuesdays. 8.15 p.m .• 
RAFT A House, 18 Car lton Road. 

Scout ARS.- 22-2.3 Octobe r (hmborec on the 
Air), 2 October (Discussion). Baden Powell 
House, Queens Gate, South Kensington, SW7. 

Science M useum.---4, 18 October, 6 .00 p , l'n , 
Science Museum South Kensington. 

S idcup (CVRS).~ October, 7.30 p.m .. Cong· 
rcgational Church Hall , Court Road, Eltham. 

Slough (SOR Group),-First Wednesday every 
month, 8.00 p.m., United Services Club, 
Wellington Street. 

South London Mobile C lu b.-8 October 
(Discussion). 11 October (Junk Sale). 8.00 p.m .. 
Clapham Manor Bath!., SW4. 

Southgate & District.- 13 October, 7.30 p.m., 
Parkwood Girls School (behind Wood Green 
Town H•ll). 

St Albans (Verulam ARC).~19 O<tober, 
7.30 p.m.. CaY>lior Hall. Watford Road, St 
Alb:tns. 

Sutton & Cheam (SCRS).-18 October, 8.00 
p.m .• The H3rrow Inn. High Street, Chcim. 

W e lwyn Garde n City.-13 October. 8 .00 p.m., 
Vincy;ird Barn, Digswe ll Road. 

Wimbledon {W & ORS) .- 14 October. 8.00 
p.m .. Community Centre, St. George's Ro;id, 
W imbledon, SWl9. 

Wembley (GECARS).- Every Thursday, 7.00 
p.m., Telephone H. Recs, ARNold 1162, first. 

REGION 8 
Crawley (CARC).- 12 October (" Communica­

tion in the 10·," by GJNVB), 8 p.m .. Trini'r 
Congregational Church H.,11, !field, 26 October 

(Visit to the RSGB lntcrnoational Radio Com~ 
munic;uions Exhibition). 

Tunbrid 1e Wells (WKARS).-7 October 
(Junk Sale), 11 Sep,ember ("S,S.B. " A discussion 
chaired by G3PAH). -4 No..,.cmbcr ("Avionic.s" by 
G3NPU). 7.30 p.m .. Adult Education Ccntr<. 
Monson Road, Tunbridge Wells. 

REGIO N 9 
Bath.- 11 October. 7.30 p.m., F\NR Training 

Centre- James St, West, Bath. 
Br istol.-28 October, 7 .15 p.m., New Lcctur~. 

Theatre G44, Royal Fort, Bristol University, 
Woodl:and Road, Bristol 8. 

Bristol (BARC).- Mondays and Thursdays. 
7. 30 p.m., 43 Ducie Ro•d. Barton Hill, Bristol S. 

Burn ham-on-Sea ( BoSARS).-Second Tuesd•y 
in each month. 8 p,m,, Crown Hotel. Q)(ford 
Street . 

Camborne (CRAC).-Fint Thur.sd~y in ca.ch 
m onth, Staff Rccre<ltion Hall. SWEB Head· 
quarters. Pool. Nr. Cambornc. 
(CRAC V. H.F. Group).-First Thursday in 
e3.Ch nionth. 7.30 p.m •• The Coach and Horses. 
Ryder Street. Truro. 

E xeter.-First Tuesday in each month, 7.30 p.m .. 
George and Dragon Inn, 8lickboy Road, Exeter. 

Plymouth (PRC).-Tuesdays. 7.30 p.m .. Virginia 
House. Bretonside, Plymouth. 

Saltuh (S & DARC).- 7 October (Film nigh< 
and Social) , 11 October (Talk by GSZT), 7.30 
p.m., Burraton T oc H Hall, Wurington Rd., 
Saltash. 

South Oo r•et (SDRS).-First Friday in each 
month, 7.30 p.m., Labour Rooms. West Walks. 
Dorchester. 

Taunton.-Alternace Thu rdsays commencing 29 
September, 7.00 p.m .• Lecture Theatre, Taunton 
Technical College. 

Torquay (TARS).-19 October (Talk by G3UFZ 
S.T .C . Ltd.), 7.30 p.m .. Club HQ, Belgrave 
Road. Torquay. 

Regio n 12 ORM (Continued from pace 668) 

Wells (WARS).-Mondays, 8 p.m., EMIE 
(Wells) Sports and Social Club, Chamberlain 
St., Wells, Somerset. 

We.non·super-Ma.re.-first Fr id3y in e:\ch 
"r'lOnth. 7. 30 p.m .. Miin Engineering N e w Block. 
VVeston Technical College, 7 October (Lecture 
by G.P.O. Rep.). 

Yeovi l (YARC).-Wcdncsdays. 7.30 p.m .• P>rk 
L~dgc, The Parle. Yeovil. 

REGION 10 
Cardiff.- 10 October (A.G.M. and Quiz), 7,30 

p.m., TA Centre, Puk Street, Ca.rdiff, 

REGION II 
L landudno (CVA.RC).-20 October, ("Simple 

Home-Made Tut Equipment"' by Mr B. Clark. 
GW3HGL). Cross Keys Hotel, M;,idoc Street, 
Ll41ndudno. 

R EGION 13 
Edinbur1h (LRS).-13 Oetobcr (Mr Spankie, 

BBC), 27 October (Visitors' Night), 7.30 p.m .. 
YMCA, South St. Andrew Street, Edinburgh. 

REGION IS 
Beirut & Distric~ RSGB Group.- Third Wed­
nesday in each month. 8 p.m., War Memorial 
Buildin g:. Wuing Street, Bclfan. 

REGIO N 16 
Ba.sitdon (BOARS).-Dctails of meetings from 

G31JB. 
Chelmsford (CARS).-'4 O<tobcr, 7.30 p.m., 

Marconi Cotlege, Arbour Lane, Chelmsford. 
Great Ya rmo uth (GY RC).-Fridays, 7.30 

p.m., The Moinaige:r's Office, the Old Power 
Stiltion, Sw:insto n s Roid, Greit Yarmouth. 

Ipswich ( IRC).-.26 October, 7.30 p.m .. Red 
Cross HQ. Gippeswyk H•ll, Ipswich. 

Norwich ( NARC).-Meetings ar Old Lakenham 
Hall; Mansfield lane; Norwich; D•nils from 
G3TLC. 

Mrs Smith. wife o f the Lor<l Provost. assisted by G2BVN 
and GM3KHH, drew the raflle tickets; the major prize 
being no less than a 12 lb salmon caught by GM3NCS. 
Other prizes were do na1cd by GM2FH H. GM3EGW, 
Elcctrosil, Adcola. Short Wai·e Magazine. Eveready. Jack­
son Bros. an<l Oxley. The salmon was won by Mr A. F . 
Hunter. GMJLT W. RR for Region 14. 

BATC CONVENTION 

Mr H. Bell. G M3SKQ. President or Cailhncss ARS. made 
an apt toast to the YLs and XYLs which was replied to by 
Mrs Cec il. wire o r GM3K HH. The vo1e of thanks was given 
by Mr Smith. GM3AE L, President o f the Aberdeen ARS in 
a very willy speech. 

The programme for Sunday. 21 August. began wi1h 
morning co ffee a 1 the La verock Bank Hotel , Lossiemouth. 
where members were mel by Lieutenant Daysh. RN, 
who provided two buses which t0o k the pa rty on a most 
interesting visit 10 the Royal Naval Air Station. The tour 
included the electronic wo rksho ps. u.h.f. receiver station. 
Ground Central Approach, Radar and Co ntro l Tower. 
The tC>ur was ro llowed by lunch at Laverock Bank Hotel. 

A to1al of 65 were present from Regions I. 2, 7, 12, 13, 
14, and 16. C ouncil was represented by the Presidenl,Mr R. F . 
Stevens. Mr E.G. Ingram, GM61Z and Mr J. F. Shepherd. 
GM3EGW. - J.Mcl. 

Special Events Stations 
The Gravesend Amal.cur Radio Societv in association with 

1he G ravcscnd and Dis1rict Scout Association have organized 
a specia l events station for the weekend 22-23 October 1966. 
T he Sta1ion will be operat ing fro m the Scouts Training 
Ground. Hopchil l Meo pham. on llll h.f. ban<ls. using a.m. 
and s.s.b. and the call GB3HH. Schedules may be arranged 
by wri1ing to Mr T . F. Biddlccombe. 39 Portland Avenue. 
Gravesend. Ke111. 
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8 October 1966 
10 a.m. to 6 p.m. in 

The Conference Suite 
Independent Televis ion Authority 

70 Brompton Road, London, SW3 

* Exhibition of Members' 
Equipment * Symposium of Members' Papers 

* General Meeting 

Further details from 

M . H . COX 
135 LOWER MORTLAKE ROAD 

RICHMOND, SURREY 
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RSGB Publications 
28 LITTLE RUSSELL STREET, LONDON, WC I 

Posl Paid 

RSGB PUBLICATIONS 
Amateur Radio Handbook . 38/6 
Radio Data Reference Book . . 14/-
Technlcal Topics for the Radio Amateur 10/8 
Amateur Radio Call Book . 6/6 
S.S.B. Equipment • . • . . 3/-
Communlcations Receivers (Second Edition) . 3/-
The Morse Code for Radio Amateurs (Third Edition) 2/-
Log Book (RSGB) 7/-

ARRL PUBLICATIONS 
Radio Amateur's Handbook 1966 Edition 44/-

Buckram Bound . . 52/-
Antenna Book, 10th Edition. . 18/6 
A Course In Radio Fundamentals 10/-
Hlnts and Kinks, Volume 6 or 7 . 10/-
Mobile Manual for Radio A mateurs 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 
A ntenna Roundup . 23/6 
Antenna Roundup Vol. 2. 30/-
CQ Anthology, 1952-59 23/6 
CQ Anthology, 1945-52 16/-
CQ Mobile Handbook . . 23/-
CQ New Sideband Handbook 24/-
RTTY Handbook . . 30/-
Shop and Shack Shortcuts . 29/6 

73 MAGAZINE PUBLICATIONS 
Care and Feeding of a Ham Club 8/-
lndex to Surplus . 12/-
Parametric A mplifiers . . 15/-
Simpllfied Maths for the Hamshack 4/6 
Test Equipment Handbook . 4/6 
V.H.F. Antenna Handbook . 15/-

RADIO PUBLICATIONS INC. 
Beam Antenna Handbook . 28/-
Better Short-wave Reception 24/6 
Cubical Quad A ntennas . . 22/-
Electronlc Construction Handbook 22/6 
S-9 Signals . 8/6 

EDITORS AND ENGINEERS 
Radio Handbook (16th Edition) . 75/-
Transistor Radio Handbook 42/-

AMERICAN MAGAZINE SUBSCRIPTIONSt 
CQ (Cowan) Monthly . (p.a.) 44/-
t QST (ARRL) Monthly . (p.a.) 43/6 

Institutions, groups, etc. (p.a.) 50/-
f73 Magazine Monthly . (p.a.) 30/-

t Sample Copy 2/6 
Malled Dirac/ f rom USA 

MISCELLANEOUS PUBLICATIONS 
Foundations of Wireless (Iliffe) 22/3 
Ham's Interpreter (5th Edition) 8/6 

678 

Post Paid 

How to Listen to t he World . . . 20/-
Log Book, 150 pages, opens flat (Marlins) 22/6 
Manual of Transistor Circui ts (Mu/lard) 13/6 
Outline of Radio and Television (Hawi<er) . 32f-
Radlo A mateur Operator's Handbook (Data) 5/6 
Semaphore to Satellite ( l.T.U.) . . . 70/-
Short Wave Radio and the Ionosphere (Iliffe) 12/-
Short W ave Receivers for the Beginner (Data) . 6/6 
T ransistor Radios, Circuitry and Servicing (Mu/lard) 5/9 
Understanding Television (Data) . 40/-
Wlreless World Radio Valve Data 10/6 
W orld Radio-TV Handbook (1966) 29/-

MORSE COURSES 
G3HSC Rhythm Method of Morse Turt ion 

Complete Course with three 3 speed L.P. records 
+ books . . . . . 84/-

Beginner's Course with two 3 speed L.P. 
records + books . . . . 60/6 

Beginner's L.P. (0-15 w.p.m.) ; book SO/-
Advanced L.P. (9-42 w.p.m.) + book . . SO/-
Three speed simulated GPO test. 7 In. d.s. E.P. 

record • . . . 11/6 
RSGB Morse Instruction Tape (900 ft.) 35/-
RSGB Morse Practice Tape (450 ft.) . 20/-

(both at 31 i.p.s., up to 14 w.p.m.) 

SHACK AIDS 
Easlblnders, round backed, gold blocked, for RSGB 

Bulletin . . . 16/6 
Easiblnder Year Stickers (1965 or 1966) . 1/6 
Admiralty Great Circle Map (In Postal Tube) 8/-
QRA Locator, Western Europe 5/6 
RSGB Countries List . . 1/-
Panel Signs, transfers (Data) 

Set 3: White Wording 419 
Set 4: Black Wording . . 4/9 
Set 5: Dials (Clear Background) 4/9 
Set 6: Dials (Black Background) . . . 4/9 

Decalet Panel Lettering Transfers (Black or White) 1/-
Blick Dry Print Lettering (l etters and Numerals, 

Black) 2/6 

RSGB MEMBERS ONLY 
Car Badge (De Luxe with call-sign)• . 25/-

(Postage on overseas orders 5/6 extra) 
Car Badge (RSGB Emblem with call-sign)• . 18/-
Car Badge (RSGB or RAEN Emblem) . . 9/-
RSGB Terylene Tie (Maroon or Dark Blue) . 16/-
RSGB Blazer Badge (Black or Dark Navy Blue) 8/· 
Stereo Block (RSGB or RAEN Emblem) 10/-
Area Representatives Badge (A Rs only) 10/-
Members Headed Qto. Paper (100 sheets) 10/6 
Call-sign Lapel Badge (with RSGB or RAEN 

Emblem, pin or stud fitting) • • 7/6 
Call-sign Lapel Bar* . . . 6/-
Tle Clips (with RSGB Emblem) . . . . 5/-
RSGB Lapel Badge (~ In. size) stud or pin fitting 2/-
Plastlc Window Sticker (RSGB or RAEN Emblem) 1/3 

*Deli very 6-8 weeks 
(Stamps and Boo!< Tokens cannot be accepted) 
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RECENT ADDITIONS TO 
THE RSGB PUBLICATIONS DEPT. 

Outline of Radio and Television (Hawker) 
Shortwave Listener's Log 
Mini Log 
Radio Valve Data, New Edition 
From Semaphore to Satellite (ITU)*­
World Radio-TV Handbook (1966) t­
Hlnts and Kinks (ARRL) Vol. 7 
Ham's Interpreter (5th edition) 

* R6'1'1twed on page 232 of lhe Aprll Bull~tln 
t A ducrlotlvr loaflat J1 evallable on requctl 

Radio Publications Inc. 
Beam Antenna Handbook 
Better Short-wave Reception 
Cubical Quad Antennas 
Electronic Construction Handbook 
S-9 Signals -

CQ Publications 
Antenna Roundup Vol. 2. 

73 Magazin e Publications 
Parametric Amplifiers -
Test Equipment Handbook 

Admiralt y Great Circ le Map 

All prices are post paid In the UK 

Log Books 

Folded 
Rolled 

* Mobile Mini Log (6jin. x 4,tin.) 50 

pages. Price 2/9. 3/3 post pa id. 

* Listener's and Observer's Log 
(I ljin. x 8fin.) 50 pages. Price 5/6. 

6/3 post pa id. 

* V.H.F. and U.H.F. Contest Log 
(1 l j in. x 8~in.) 50 pages. Price 5/6. 
6/3 post paid. 

RSGB Standard Log (IOin. " 8in.) 

112 pages. Price 6/6. 7/- post paid. 

* Plastic-coated spiral bound. 
These logs meet GPO 
requirements. 

RSGB Publicatlons 
28 Little Russell Street, London WC1 
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32/ 6 
6/3 
3/3 

10/6 
70/-
29/-
10/-
8/ 6 

28/· 
24/6 
22/-
22/6 
8{6 

30/-

15/-
4/6 

6/9 
8/-

Gra nada Lectures 
Granada Lectures o n pro blems of communication in the 

modern world will be held in Lo ndo n Guildhall on 17 
October- " Telecommunication~ in the next few years ·· 
(F. C. McLean, C.B.E .. BBC Director of Engineering); 
24 Octo ber- " From the few to 1hc many·· (Sir Kenneth 
Clark) : 31 October- " Technology and Power .. (Sebastin 
de Ferranti). Admission is free and tickc1s are obtai!lablc 
from Gr::rnada Television Ltd., PO Box 494. 36 Golden 
Square. WI. The lectures- the eighth in an :annual series­
are arranged by the British Association for the Advancement 
o f Science in conjunction with Granada Television Ltd. 

Scientific Inst ruments Ex h ibition 
This exhibition is to be held at the Design Centre. London. 

from 4 October to 19 ovcmbcr. 1966. Full details may be 
obtained from the Press Omcc. Design Centre. 28 
Haymarket, London. SWI. 

N EWTl(ANSISTOI( 
CATALOGUE 

Pleue send two 1hillin11 for car.1lo1ue 

marlison 'Dual-tone' 49/ 
test oscillators -

Printed circuit construction. 9V bucory conns. for PPl. Output: IOOmV . 
IOK ohms, co .. x socket (I kc/s 2nd l ·S kc/s standard) mixed, but scp•n<ely 
switched. Suiuble for testin& s~.b. transmittert, Eully mounted or built 
into other equipment, lt in. X Ii in. 

JOHN WILLIAMS ELECTRONICS UMITED 
176 HAGLEY RD., HALESOWEN, BIRMINGHAM 

RADIO AMATEURS' EXAMINATION 
We supply a special course of home study prepared 
specifically for the Radio Amateurs' sound and TV Licence 
as issued by the G.P.0. It covers every aspect of the 
syllabus-starting right from the beginning-so that no 
previous knowledge is necessary. The fullest details of the 
licence requirements, itself. are included, and the 
method of sitting the examination and applying for the 
licence is fully described. At the end of the Course, a 
complete series of specimen exam. questions with fully 
worked model solutions are provided-giving invaluable 
revision before students take the exam. We also provide 
full training for the Morse Code-including morse key, 
transistor audio oscillator and 12 in. L.P. practice record. 
This latter equipment is available separately from the 
Course if required. Our record of successes by our 
students for the Exam. is unsurpa.ssed by any other 
institute. We have been established for over 23 years and 
specialise in the teaching of radio subjects only. For full 
details write NOW to address below. 

COURSES ALSO AVAILABLE FOR ALL EXAMS. 
AND SUBJECTS IN RADIO, TV a nd ELEC· 
TRONICS including Grad. l.Brit .R.E.; CITY and 

GUILDS CERTIFICATES, e t c. 

~ -----------------, I POST NOW FOR FREE BROCH URE 

I 
To: Brilish N:itional Radio School, Dept. 12. P.3dio House, Rc~dine. ( 
Pfcosc send details of your Courses, witliout obligation, to: J 

I NAME .......... ..... . . .. ....... ... .. . .................. . ... .... . .... . ............. . ..... . I 
1 AOOR~~1-ri·sH ... NATi.oN.AL .. R'A'oio··;;c:H·o·oL: ....... 1 

L----------------- -
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FOR YOUR URGENT 

QUARTZ CRYSTAL UNITS 
In styles 8, C, D. J, K and 87G (Glass) Holders 

RING H YTHE 2735 

50 kes to 150 kcs. I mes to 20 mes. 

CRYSTAL ELECTRONICS LTD 
HYTH E SO UTHAMPTON 

SEMICONDUCTORS 
AF139 15/- OC45 3/6 
GM290 17/6 OC75 4/6 
AFZ12 20/- OC84 5/-
AFY l 9 25/- OA95 2/-
2N708 13/ - BAY96 £9 
OC28 12/6 TIXMIOI £9 
AFll-1 4/6 BYIOO 5/6 
AF I 17 3/9 or 4 for 18/6 
OC-14 J/9 OC l 70 4/-

All pOSI paid. Lists on requcs1. 
J . c. Woodward, 94 Great Briekkiln Street, 

Wolverhampton. 

G3ZY G3ZY 

J. & A. TWEEDY (Electronic Supplies) LTD. 
Appolnied Dealer and S1ocklsl 

EDDYSTONE. K.W. ELECT.RON/CS, GREEN. CODA.R, EAGLE, E<c. 

NOW IN STOCK 

SOMMERKAMP SSB EQUIPMEN T 
New 

KW 1000 £173, AC PSU £31 
DC PSU £31 

KW 2000A £195, AC PSU £40 
DC PSU £40 

KW 600 linear £115 
KW Vcsp• £110, AC PSU £15 

Eddynone Edon1eter £19 101. 
Eddystone EA 11 £185 
Eddystone EC 10 £48 
Eddystone 840C £66 

Surr SRSSO htm b>nd D. Shot 
58 1n1. 

ld1yette HAlSO 75 1n1. 
Lafayette HA6lA 24 1n1. 
Olympic TIOOX £55 
Olympic TISOX £65 
Huthkit RAI £32 101. 
OX'40U £l4 
Green h lcon with AC & DC 

PSU £27 101. 
TW 144 mc/s TX £30 
Or.her Transmitters & receiver-i 

SOMMERKAMP 
FR 1008 RX £120 
FllOOBTX £140 
Fl I 000 linear £95 
FT 100 Transceiver ~v~il~ble 

soon £180 
full dcuils on request. 

Kokusat Median iul niters MF 
455 IOCK £9 Sa. each 

Cl»• D Wavemctcrs 7819 plus 
716 carr. 

No. 10 Calibnrors £4 41. plus 
4/6 carr. 

Transis.ton (pou free) 
ACl16. AC127. ACl28 (0C7S), 

l9lHb, Sl8T, Sl9T l /· ca. 
OC44. OC4S 1/6 e._; OC81, 
OC8 I 0, OCBl, OC8lD 2/3 ca. 
AFI 18.Afl 19,0Cl69,0C170 
OCl7l, OC71. OC72 3/-: 
AFI 17 3/3; AFI IS. AFI 16 3/6 ; 
AFI 14. AF171 4/ ; OC26 1/-; 
OClS, OCJ815/- ;ADl'40 11 /· 

H.P. TERMS AVAILABLE TRADE-INS WELCEO 

'4 LO"DSHILL ST"EET, CHESTEftFIELD, DE"BYSHl"E 
T-1: Cho1torliold 4981 or Holmwwood 506 (E•enlnrs) 
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) . P. Hawker's new book -just published -
planned as the standard reference ... 

OUTLIN E o f 
RADIO and 
TELEVISIO N 

J. P. HAWKER 

MBOfS fD i 

DD1SlURl 
VISIT THE EDDYSTONE 
DEPARTMENT AT IMHOFS 

SEE, HEAR ANO 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 

This in troductory book-by the 
;author of the R.S.G.8 . Bulletin 
"Technical Topics •• foature-stoarts 
with clcJr explanitions or f!lectric 
currents. radio ;and :.udio w;;a.ves ;ind 
clcctf'onlc componcnu. ;;a.nd con· 
tmues through to the most :id· 
V.lnCCd items or CQUipmC.l"llt SuCh 
u u .. h.f. tclcv1s1on tuners. only 

:~lt'c"~l:vr5'~;1~~is~~~tc~~ 30s 
ccivcr techniques . A must for your 
raforcncc bookshcH. 

408 data fi lled pages 
and over 300 diagrams 
including many 
circuits. 
FROM All BOOKSELLERS _ . . or 
'" cost of d1fficuhy J2s. 6d. by pos1 
(tom G~6ft~ N~wncs L1J.. Tower 
Hous~. Southampton .Srrr~t. l.ondoll, 
W.C.2. 

----- NEWNES 

See II now at lmhofs the 
Eddystone EC10 transis­
torised receiver for com­
munications work. £48. 
con.a to lmhofs for other 
Eddystone receivers 
Including 
EB.35 £60.6.3 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. 

SEND TODAY FOR FULL DETAILS 

ZMHOFS 
Main Eddystone 
Retail D istributors 

for London Area 

Alfred Imhof Ltd. Dept. 12/10, 
112/116 New Oxford Street, London, W.C.1. MUS. 7878 

R.llO 
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JACKSON (t) 
Thousand• o f Jockson du>l­
ntio b311 drives u-c in daily 
use in u. h.f. television tuncri. 
Type 1511 DR provides 6: I 
hist ratio and 36; I •· reverse 
vernier " on one spindle. 
Type 151 I ORF. with• Oanc• 
for c.arry1n1 a pc inter. is ideal 
for use 1n rocoivers ind 
meuuran& 1nstrumcnu as 
well. Other bckson b•ll 
drives provide simple 6: l re· 
duct1on or combined I : I 
forward and 6! I reverse 
vernier movcmtnu. Ask for 
douils. 

• Hich torque 

components 

• Low backlOJh 
•Simple fl>clng 
•Take nandud 0.25 in. spindles 
• Utterly rtll::.blc--of course ! 

Type 1SI I/DR 13/6 
Typo 1511/ DRF 15/-

It's reliable if it's made by jack.son's 

JACKSON BROS. (LONDON) LTD. 
Dept. R.S., KINGSWA Y WADDON, CROYDON, SURREY 
'Phone: Croydon 2754-5 'Grams: Walfllco. Souphone , London 
Canodian Oln ribut9r1; MeurJ. R, Ma~I\ & Co. lrd., 148.S South Wesr Marin• 
Drive. Vancouvar I 4. 8.C •• Canada. 
American Diuribucors : Mcurs. M. Swedr ol £l1ctronia, 2J8 6roodwoy, N ew 
York 7, N.Y. 

N. W. ELECTRICS 
GJMAX 

MECHANICAL FILTERS. 155 Kc/s., 2.1 Kc/s. o r 3.~ Kc/s . •pprox. 
bandwidt h at 6dB points. £9 Ss. Od. Small type as used tn the 
HAlSO. £9 19s. 6d. All post paid. 
12v TRANSISTOR P.S.U. 220 or 300v. I IOm.A. output, silicon 
brid&e rccufier, choke/apuitor smoothing, £8 19s. 6d. P.P. l /6. 
(Cin be .5upplit!d for neg•tivc euth.) 
PCR 3 RECEIVERS. Frequency ron1c 550 Kc/s. to 1.5 Mc/• .• 2-7 Mc/•. 
7 ·23 Mc/s. New in orislnal packin1 . tc.sted before de.spatch, 
£7 10.. urmgc IS/- . 
PCR POWER UNITS. 12v Vibr>tor p>ck. Now. 25/· post paid. (For 
M.iins, oper:uion £2 extra.) 
Rongo of Aluminium Chassis 2t' high S.A.E. for list. 
72 ond 300 o hm ribbon feeder. Flexible Conductors. 7l ohm Coax 
SOW M 100 Mc/s. •II ([~ 6d. yd .. Po!t l /· any length. 
7S ohm Su per Co>x, Acr>xial 300W 200 Mc/s 20 yds. £1, 10 yds. 
37/6, 60 yd•. 55/·. p. p. 2/6 any length. 
Morse Koy•. Ameriun Typo J)7 lud ond jock plug, Sh p.p. 1/6. 
OCl71(CV7089) 3/6d. post paid. 
HIGH to LOW Impedance Phone •daptor 3/- ••· post paid. 
HRO, AR88D. & AR88 LF. S.A.E. /or lim of spore•. 
1XISOA"s Tested at 111 Meis. £3. Pou poid . 

HALSO N MOBILE AERIALS £6 101. POST PAID. 

T.W . EQUIPMENT AVAILABLE 

Ranee ol STANDARDS & H . F. XTALS available 
please se nd list of requirements 

EDDYSTO N E RECEIVERS AND COMPONENTS, 
CO DAR, DE N CO, REPA N CO, ote. W e welcome •II enquiries 
however sm:lll, St~mpcd addressed envelope pleaso. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtral 6276 
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JXK CONVERTERS 
Transistor Equipment 

Speech Compreuor/ Preamplitier-, 5 tr-ans1uors ind l 
diodes. AC 107 low noise emitter follower input. Ad· 
juuable compres.sion & in-out switch. 10 dB increuc m 
:average transmitter output. Prevents overmodul:uion 
•nd Oat-topping. ••• .•• •.. ... ..• . . . £6 

70cm. Converter. 1 ·5 dB NF. 35 dB g•in . 2 GM290 
irounded base RF stages. GM290 grounded b:l.sc mix.er, 
3/70cm. tuned ccu. Copper chusis ""d ~crcenfng. IF's 
12/14. 18/20. 21/26. 27/29, lll/30 me. ... •.• ... £14 

70cm. Preamplifier. 1·5 dB NF. 25 d8 gain . 2 GM290 
ghrou~dcd base st~gcs. l silvcrpb1tcd striplinC\. Copper 
c ass1s and screening. ... ... ... ... ..• £7 

1 metre Convener. 2 dB NF. 35 dB c•on. 2 TIXMOS 
irounded bue RF n;ages. TIXMOS &rounde d base mix.er, 
) 144 me. wned ccts- Copper chusis and scrccnini. 
IF"s 1·8/ 3·8, 1/6. 12/ lo!. IB/20. 20/22. 21/23, 21/26. 27/29. 
lll/ 30 mt. . .. .. . ... ... ... ... ... £11 

1 metr e Preamplifier. 2 dB NF. lS dB gain. 2 TIXMOS 
irounded ba.se stages. J 1-4'4 me. tuned ccu Copper 
chusis and scrccnini. ... ••• ... .. . . .. £7 

4 metr e Converter. 2 dB NF. 35 dB 1•1n. 2 TIXM05 
grounded base RF stages. TIXMOS ~rounded base mixer. 
l 70 me. tuned ccts. Copper cha.u1s and icreening. lf

0

J 

2·1/ 2·7, 1·1/4·7, 13·1/ IH. 18· 1/ 18·7, 20•1/20·7 me. . . . £11 
S. W . R. Indicat o r / Mo dulation Monitor/ RF Output 

Mctt:ir. 50-450 me. Trough Hne construction . Mu:chad 
GEX66 UHF diodes. 75 ohms. ... .. • £6 

Cryttal Marker. 100 & 1000 kc. 4 tnn•istor5 ..• £8 
VHF N oise Gener-a.tor-. INll UHF sillcon diode ... £5 

All uniu arc mounted in 1'4 .5.w.,. aluminiul"l1 c:ucs siu~ 
4r X l }• 11· in silver grey hammer finish with white 
en1ravin1. S;itteries are s:upplied. 

Please add 319 Posr and packin1 PER ITEM. 
S.A.E. for further derails. 

Texas GM290 UHF tr•nsistors, 19/6. GEX66 UHF d•odes. 
7/6. 2CJ9A. £1. 

JXK CONVERTERS (GlJXK) 
P'EEL HOUSE, P'O"TE"S LANE, OSP'"INGE, 

FAVE"SHAM, KENT 

uENUINE EX-&OVT. 
BARGAINS 
BR.AND NEW! 
44ft PORTABLE 

SIGNAL AERIALS 
Ex-Govt . 

Consistins of ten Jfr. 
screwed tubulir sec­
tions, ba.so insulator 
and 11ft. whip ••rial, 
complete with insu· 
lated guy tlnu, steel 
pees ;and hammer. 
packed in strong web· 
bin& carryin& valise. 
The Antenna Aerials arc of recent manufacture and de.signed 
specially for Government: wirelest rcccivinc "cu and uc a must for 
all Amateurs and radio enthusi:uts. At a frac·tion of t heir oriiinal 
con. Price 79/6. Carriafe 7/6. 

--- ---BRAND NEW ! -;:.~y-;:-
Red • nd Whito P.V.C. covered 1/028 
twin copper bell or telephone wire in 
220 yird coils. Excellent for all pur­
pose•. Price 25/- plu1 P. P. 3/6. 

&.G;v;.-&~~ --;p-;'ing.Joadcd 
c:olla.psible whip aerials 11 r long: erected. 
Very strons and compact with screw 
bOJe. 18/6 each Carr. Paid. 
Send cash, cheque or P.O. with order. 
Sorry no /isrs. Hours 9°6 (Thursday I pm). 
Coll and sea our s1ore in Oxford. 

W .S . SURPLUS SUPPLIES LTD. 
(RSG. 10/66) 43/47 GEORGE ST., OXFORD 

•nd 10 Co mmercial Rd .• Swindon. 
197 Barnt Road, Cowley Centre, O xford • •••• 
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eddystone agent Acos. AKG, 
l • lll n1 · Leo , 

8ul1in, Colvorn, 
Chapman, Diodes, 

Eddystone, Elcom, 
Eleccrolube, Exide, 

Garrard, G r ampian , 
Jordan-W atts, Leak, M•I· 

la rd, Ph i ll i p s, Relays, 
Rell• nct, Rulo, Revox, SME, 

I BLANK 
CHASSIS .---... 

PrcdaJon mA-<le lu O'W' O'l'"'D workl Iron\ 
oommcrclAl tt.nUiy h~lt·l~ AkunJnlwn. 

Lwo, t.hree or four lrlded 
SAN..H l)AY SERVICE 

of ovt.r '2.(1 dlfl'er.:nt. lorm1 ma.de up to 
YOOR. s·IZE 

(nUt.x·lmum lwi,i:t.•1 3,j• , 11el)lh 4") 
SRND f'OU JLLUS'l'RATED ·u~ .. u·r.P.TS or m.ler lllnltht au.ay, wGtkluci 
out. tot.Al a.rc.11 of .,11.tertaJ required (lnrh.1tt1ni; "9i"Utc) and rclerrln w: t.o tAblt.l 
bCllow, which l.t fi;,r toW'·!Jr1t><I C'haMia In HI ~.w.g. Muw.lnlum. 

•8 , q, In. <JG I l ;a "'1· lu. 911 o I 304 '"· ln. t ~/2 
SO 1q. ln. ~/10 208 11q. In. 11/2 33G 1111q. lu. l6J6 

ll2 iq. Jo. i /2 ~HO eq. \u~ l '.lJO :Hl8 , q. In. l'i/ 10 
l4~ eq. lo, 8/6 2i'l 11q. lo. 13/ 10 •n\I pr o rat<' 
t '. & P. 3/· r. & l'. 3N f, " 1!. </· X 

Sonotone, Sony, Thorens, TMK, 
T imac, Trans i sto rs, Truvox, 

Valves, Ve nner, Vorcexion, WB, 
Wharfdale, Wires and C•bles. 

~george street oxford '47783 

Olfltmtnt.A for Qtl!LntJt.lu. Mtlrc th1m 20 elu• 1'cl1t In •~k for CAl1cr 11. 
FLANGES(!'", I' or . .. ) !kl. 11u- b~nd. 

-STRENGTHENED OORNEnS 1/- f'Mh ccrnt-r. 
PA.NELS. A_u.r 1lie or to 3 fl. M1 0/- tiq. rt.. 16 t ,w.1. 08 f..w.;. ~j3l. 

r111..m pol\. a.ud iuu·kJnir.:. 

H. L. SMITH & CO. LTD. 
2So·280 EOGWAJt>: ROAD. l.G?<l'l()S, w.~ PAI) ~891/75!\D 

TH•Radio Constructor 
October issue - ON SALE NOW - 2/6 

contains 

BRANDED CARPETS 
WILTONS • AXMINSTERS •TUFTED• OlltENTALS 

~~ 30% DISCOUNT 

* THE " BEATAMP" AUDIO AMPLIFIER 
*VERSATILE TEST OSCILLATOR 

e All makes available with full Manufacturers Guarantees. 
e No Imperfect goods sold e Free delivery in 1ho U.K. 
e Expcrl fitting service available most areas. 

£ 100,000 carnets on display at our London Showrooms * COMPACT KEYING MONITOR I , I , 1 • I I • 
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And many other constructional art icles 

From your ncwsa.gcnt or Js. pon p:iid from : 
DATA PUBLICATIONS LTD., sr MAIDA VALE, 

LONDON W.9. I 
DODSON-BULL CARPET CO 

Sho•wooms: 2-4 Lillie Britain, London E.C.1 (Nr. SI. Paul$.) 
omus: 37a. Aldcrsgatc SI., London, E.C.1 Tel: MON 717t (10 lines) 

PRIVATE ADVERTISEMENT ORDER FORM 
l"leue send a.dvertit111lent to SA WELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON, E.C.'4 

3d. pe r word (minimum 5/·), Box Nos. 1/6 (inc:ludin1 forwardin1 replies) 

P'lease insert above advertisement in RSGB SULLETIN 

NAME ............................... .. ..... ....................... ........... . .... .......................... . ...... .. .... .. ..... ...... . ....... .. ....... . 
(in llLOCK CAPITALS) 

A<Hlress ..... ...... .. .................. ................... ....... .. ..................... .................. . ....... ..... . .................... .......... .. 

Date .... .......................................... -......... Siened .. . ...... ... ............... .............................. ....................... . 
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THE C.S.E. TYPE 2. A.T.M.A. 
MOBILE-PORTABLE-FIXED ANTENNA 

STAR FEATURES 

*Instant optimum load inr. 
* Any freque ncy 1.8-2 Mc /s. 
*Instant tunin g ring. 
*Si mple ins tallatio n - no ho le s! for 
* lnsront window m o un t ing. 
* Special nylon cla d window bf'ack ct. 
"Ir lnuant demo unting fo r incons p icuous 

p;ar k ine. 
* Safe at $peed - no d e tunine. 
* Instan t s leek a ppe arance to a n y car. 
* Prove n perfo rmance- win t e r ed 

* In.cont full tele sc.opic e xte nsion-no 
adjuu ment. 

*Sim ply dip tank- r ota te t unin1 r ing 
t o lo ad. 

*Instant operat io n - no dismounting 
from car. 

* Mo unt /M windo w or wing. /Pon 
fe nce. /A at w ind o w. 

*Insta nt sac:hfaction-another C.S.E. 
qua lity commu ni catio ns product. 

* Le ngth 70 inch e s o verall. 
* O n ly £9.15.0 U . K. Post and pac kina 

p e rmanent ins t a llation. paid . 

SPECIAL SAFETY MOBILE LIP MICROPHONE ONLY £2.17.tt P & P PAID 

CONTACTOR SWITCHGEAR (ELECTRONICS) LTD. MOORFIELD 
WOLVERHAMPTON, STAFFS. T elephone : Wolverhampton 23883 Ext. 1. 

RD,¢ 
CTI< 

-- HOME RADIO LTD., 187 LONDON ROAD, MITCHAM, SURREY. Phone MIT 3282 

The Eddys to ne EB.35 Is a fully transistorised 
receiver covering from I SO Kc to 22 Mc/s In 5 
ranges plus the VHF/F.M. Band: Price £59 7s. 6d. 
(H.P. Terms available.) Send for free brochure. 

T he Eddystone 840C Is an 
8-valve Su perhet covering from 
480 Kc to 30 Mc/sin five ranges. 
For A.C. mains o peration. A 
fi ne receiver at a moderate 
price. £66. (H.P. Terms avail­
able.) Send for free brochure. 

'STOP PRESS! 
Send a st~mped 

addrcucdcnvclope 
for our hst of 
surplus meters. 
Every kind and site 
;it modest prices. 

Edd ystonc Drive E.898 
A professionat unit for t he 3mucur: 
Price £~ l \>1. 6d. Fifty different types 
listed in cn;aloguc. 

r---------------~ Our Catalogue comprising . I 
218 pages, p lus a ll -page sup- Pion write your name a nd addrcn in block capitals 

plement, containing some I I 
6000 ite ms (1000 illustrated) I NAM E ....••. .•••...•••....•..•••. . ......•••. ••• ..••...............•..•.. • I 
is available price 7/6 , plus I I 

H eadphones. '1000 1/6 postage and packing. 
Ohms Impedance. Eve ry Catalogue contains I ADDRESS ··················· ········································· I 
~~vt:1~l~! . lis~~1c!~ ~s~~r~n~ir:~~d~~et~l~hi! I ............................................................ I 
from IS/ - plus 2/6 attache d Coupon with your I I 

·-·P•o•s•t-ag_e_ a•n•d•P•a•c•k•ln• g· ·---c•h• e• q_u_e_o_r_P_.o_._f_o_r_9_/-_. _____ L :.M.:..R:•:::: ~:. R::s:o::R:o.:::H.:-' 
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CLASSIFIED ADVERTISEME NTS 
ADVlllTISEMENT llATES. Membero' Private AdvertiHm•nU l<I. por word. minimu"' charce So. Trade Advertisements 9d. per word, minimum 
ch1rie 119. All apiuls. h . per word, minimum char&• Ila. Wric:• clearly. No re1pon1ibil ity A-CC•Pt•d for errers. Use of Box number Is. 6d. excr-a. Send copy 

to Sawell •Soni Ltd., 4 Ludpte Clrcu1, London, E.C.4. Remlttancu should bo made payable to Sawell •nd Sons Ltd. 

FOR SALE 

H EATHKIT RG-1 RX. Kit-buill wi th manufacturer·s check 
and calibration certificate and lo udspeaker, £35. R-2 16 RX 
19-157 Mc/s with power supply and phones. Very good 
condit ion, £33. Will deliver 50 miles, o r buyer collects­
G3TYX. The Spinney. Kings Lane. Southwater. Horsham. 
Sussex. 
Q SL CARDS. At tractive two-colour designs. 25s. per JOO. 
S.a.e. samples.- G30Y I. Costwold. Banks. Hemley. 
Huddersfield. 
KW600 LINEAR. Mint condition. Withers 144 Mcfs 
convener (28 Mc/s l. F.). transmiuer, power supply and 
relays. Highest offer sccures.- G3HS. QTHR (Uffington 
627 evenings). 
HRO-MX.- Full set of nin.e GC coils and PSU in good 
dectrical and mechanical condition, £20, o.n.o.- Diplock. 
8 Ho lly Way, Tiptrce, Colchester. Essex. 

AR88LF, £35; S.36 A M/ FM/SSB 27- 145 Mc/s, £35 ; SX27C 
AM/FM 130-210 Mc/s. £25; BTH. P58 280-650 Mc/s video 
and a udio outputs. All sets with buili-in PSU. matched 
loudspeakers and manuals. Also. 844 Mk. 3 TX unmodified 
!lX, modified lO tune 4M band, offers ? Willing to deliver 
door-lo-door by private car anywhere U .K. at extra cost.­
Snoad, ·· Spinney Hill.'" Marleycombe Road. Haslemere, 
Surrey. 
C HRISTMAS IS COMING. Anyone want £ 100-worth 
00/ HO unused model railway equipment. Delivered free 
anywhere U .K. Offers? Snoad, Spinney Hill , Ma rleycombc 
Road. Haslemerc. Surrey. 

BALUNS, for JOm to 160m. 50-80 o hms. I : I ratio 
G3HZP design. I 5s. each including postage. FX 1588 Cores 
s tacked a nd insulated ready for winding, I Os. each including 
postage. Recommended for Exciter-Linear matching trans­
formers and Mobile a ntenna matching transformers. wind­
ing details supplied.-G3HZP. QTH R. 

DXIOOU.- Good condition; little used. London area. £50. 
Box No. B7305. c/o RSG B BULLETIN. 4 Ludgate Circus, 
London, E.C.4. 

TRANSISTORS similar to 2N706. 18s. dozen. General 
purpose N PN s ilicon transistors. 6 for 5s. Unijunction 1ran­
sistors 2N2646. 12s. 6d. each. 2N493 at 14s. each. Disc 
condensers 470 Pf at 3s. 6d. dozen. O· I uf vw 4s. dozen. 
0· I uf 12 vw. 4s. dozen.- J. H. Birkett. 25 The Strait, 
Lincoln. Phone 20767. 

AUY 10, 25s.. BY JOO, 4s. BY 124. 2s. 9d. OC 26 (un­
ma rked), 5s. I ·5 amp. Zenner Diodes, all voltages up to 40 v. 
4s. OC 35, 7s. 6d. 8 13 valves. 30s. 807 bases. Is. 3d. All 
plus postage. S.a.c. for full lists.- BRS26401. 2 Fi tzgerald 
Avenue, Seafo rd. Sussex. 

HRO RCE, £ 15. 1115 N. £ t I. Many miscellaneous items. 
S.a.c. for list.- Bonner, 90 Aveling Park Road. London. 
E. 17. Telephone LA Rkswood 8893. 

BC.4538 , £3; RF.248. £1. Wanted BC.221, about £10. 
GM2HCZ. Gravel Pit. Moniaive. Dumfricsshire. 

O NE O N and OFF in 24 hours. time switch, £1. Eagle 
xtal mike. I Os. 1-6v DC meter- projection mounting, £ I. 
P. & p. cxtra.- Box B7308, c/o RSGB BULLETIN, 4 Ludgate 
Circus. London. E.C.4. 
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HRO with miniature valves and complete set of coils. £1 '.i. 
0 .n.o. Also year-old TW 2 me1rc converter wi th P.S.U .. 
£9 10s. o r deal against 2 metre mobile TX RX.- Groom­
bridge, 37 Loampit Hill. Lewisham S.E.13. 
K.W. "VICEI~OY " Mk. 2. (separate P.S.U.). Looks and 
operates as new. P/As. and rectifiers renewed. Seven 
unused spare valves and new Gcloso microphone. Best 
offer secures. Buyer to collect (Surrey). Box No. 7307. c/o 
RSG B BULLETIN. 4 Ludgate Circus, London, E.C.4. 
S F.LLING.- Electroniques front-end from dismanilcd RA I. 
£10. Q PM 16. £5. 82 Bulls. 67 SWM. 23 PWs. etc., £6 I Os. 
chc lot. Buyers arrange collection. Box B7306. c/o RSG B 
BULLETIN, 4 Ludgate C ircus, London, E.C.4. 
COLLINS M.P.I. Mobile Power supply as new. £50. 
351D-2 Mobile mount for KWM-2, £30. o.n.o.- Gl3CDF. 
QTHR. Phone Portadown 2936. · 
C l2 . TR~NSCEIVER. Two transceivers in o ne. slight 
mod1fica t1ons. £15. 844 Mk. II , Mk. Ill . £6. £5 respectively. 
8 I Siafford Road. Seaford. Sussex. Seaford 5678. 
MCRI Receiver wi th P.S.U . and Phones. AC/DC 97-250V . 
150-1600 kc/s 2.5-1 5 Mc/s. £7 o.n.o. G31J 1 QTH R. 
COLLINS KWM2 with noise blanker and a nwltii) licr. 
AC & DC P.S.U.s; mobile mo unt: CC2 case; 399c VFO: 
Mosley A203C beam. Original cost over £ 1.000. Offers Tel: 
Andover 5678. 
7553 used few hours only. Auto transformer. 2 extra XLS. 
Handbook. £250. Buver Collects. Wood. 17 Exmoor Drive. 
Worthing. 'Phone Sw.andean 1906. 

wKIT OF PARTS for transistor DC/DC converter for 844. 
using existing transformer. includes OC35's. s ilico n diodes 
and circuit £3-15-0d. Complete DC/DC converters I 2V in­
put 250V JOOmA output £7- 15-0d. + 4/- P & P. SAE details . 
OC35 (i1• 12/6d. Texas JSI07 diodes 7/-. 4 for 25/ -. Post I/­
under £2 over post free. Valves 2/6 each, I 0 for £I. SAE 
list. Wheeler. G3RH F. 88 Village Way, Ashford . Mitldx. 
KW 160 TRA1 SMr rrER, as new, best offer.- G3HOB. 
24. Newfield Avenue. Kenilworth. Warwickshire. 
COMPLETE S .S.B. station based on 2DAF RXTX. 
Linear Z-match Antennamatch PP's Racks £75.- G3K PW. 
62 Prospect Place. Grays. Essex. 
HRO RECEIVER with P.S. U .. six G /covcragc and two 
b/spread coils. Heathk it D X40U with VFI U modified ror 
Pfscrccn mod .. with 60w modulator. wavcme1ers. A.T.U .. 
valves. etc. £50 the lot o r would split.- G3 UXV. 2a. Gold ings 
Road, Lo ughton, Essex. 
KW2000 D C. P.S.U. and Hustler mobile an1enna with 20111. 
and 80m. resonators complete with fittings. Excellent condi­
tion. Offers lot or separate itcms.-G USSR. 7. Marmont 
Crescent, Holywood Road. Belfast 4. 
OSCILLOSCOPE Heathkit OS I £ 15 with Mu-metal shield 
and Manual or. exchange for Heathkit Audio Signal 
Gcnerator.- Box 8 7304. c/o RSG B Buu.1:11N. 4, Ludgate 
Circus. London. E.C.4. 
GW2BOU GOING QRX. Selling 840c and LG50. Worked 
VK. a ll USSR. S.A., Americas. Heard in Japan. All with 
G5RV. £70 the pair. Buyer arrange transit, will split. 
Tel: BARRY 2703 QTH Callbook. 
KW2000 with mains P.S. U. Good condition, good work ing 
order, with mike. £165. Cambridge 48176. 
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FOR SALE (contd.) 

!').~.B. T .X. apprt>X. 90 watt:. p.c.p. Preferably C<llnmcrcial. 
B. Little. 28. Fillgerald Roac1, Bristol 3. 

TWO-METRE 15- 18 wall transmitter rJ. section. s mall 
unit. uses yo ur J 60 m power and audio. complete with aerial 
matching circuit, 6/ 12 vo lt heaters. ideal mobile or 70cm. 
driver, £8; 60 wall transformers for 12 w 300 or multi­
voltage transistor mobile power supplies . d.c. to d .c .. with 
o r without bias supply. 300 volt, 35/ -. 25 volt steps to 300 
volts. 42/6d .. with fu ll data. Wanted: Lccvcrs Rich Tapc-
1ranspor1- any offers? B. M. Sandall , GJLC. K, 21. Dale 
View, llkcston, Derbyshire. 

Yuk:an Aerosol sprayki t conuins 16 ou. fine qualtty Olhcr Yu,,.iln 
durable euy insunt spr..av. Noitovc baking requi rcid. Ae1o~of5 
Hi.mmers av~ilablc In grey, blue, gold, bronze. Inc.ludo: 
Mode,.n Eggshell Sb.ck Wrinkle (Crackle) ~u at 1'4/ 11 ~~:~~~:lacquer, 
~t our counter or I S/1 1, curi:agc paid, per push· W unkle ' 
button self•spny u n. Also Durable , hut ;rnd water (craclrllo). antt· 
resisunt Black Mau fi nish (ll ou. self·spro1y c;ans lnrnis.h Qold, 
only) 13/ t I carriagt: p :iid. Black matt 
SPECIAL OFFER : I can plus option.al tn.nsfcr~ble .,n_' "-1'_1_' ----11 
sn;1p.on trigz:er h;and le (vo1lue 5/ ·} lor 18/1 1, c.arriai:e ~-:::-...x 
p01itf. Choice ol I J ' e lhprJ.y pl.iln (Olouri .tn d pnmu :£,_ff:..,.. 
t Mocor c.ar qu.ilny) .alio .av.a1li.blc. ' 

Pleau~ enclose cheque or P.O. for to ti.I amounl to: 
YU KAN, Dept. RS 10 307• Edaw••• Rd., London W .2. 
Open ill doy S.iurdiy. Closed Thursday ircernoons 

APACH E and S BIOU in excellcnl condition 150/ 175W 
cw/am/ssb. £ 100. laboraiory built qr. AM modulator 19 in. 
standard panel. £ 15. V-4-6 Mosley vertical. £4; de livered free 
in London arca.- Box No. A7299, c/o RSGB Bu1.LCT1N, 4 
Ludgate Circus. London, E.C.4. 

FILTERS, ceramic PZT. bandwicl1h 2·5 ke/ s. 457 to 465 kc/s 
for RX or SSB appl ica1ions. Two models, PF I at £4 IOs; 
PF2 ;u £3 I 7s. 6d. Carrier erys1als a t 7s. Plug-in silico n 
rcciificrs. SP I replacement for 5R4GY. 200 mA, only 24s. : 
SP2 replacement for 5Z4. 5U4. etc .. 350 mA. only 22s.: 
SP3 replacement for 83. only 24s. (we allow Is. 6d. on your 
o ld 83 valve base). TRANSISTO RS. P346A. 550 Mc/s. 
9s. 6d.; GM290. 800 Mc/s, 19s. ; AFIJ9, 800 Mc/s, 15s.: 
2N3662. 1200 Mc/s. 16s.; 2N697. 50 Mc/s, 2 wa11 power. 
16s. : AUYIO. 60 Mc/s. 4·5 wall power. 35s.; AFY 19. 200 
Mc/s. 0·8 wall, 25s.: 2N38 i 9, I 00 Mc/s F. E.T .• 25s. 6d. 
New TX and special valves. 6 146. 3 1 s. : TT2 I . 35s.: A252 I. 
36s. 9d.; 6BN6, 22s. 6d.: 6A RS. 35s. ; 6DQ5 for SSB PA. 
39s. 6cl. Rect ifiers. genuine BY I 00. 5s. 6d. Transis1ors post 
free. valves pos1 9d. any number. Send stamp for full deta ils 
of fillers. cry~tal calibrator. noise limiters, surplus valvcs.­
G . Elliott. 3 S.indgat<' Avenu.:. Tilehursl. Reading. Berks. 

M IN IMlTTER MEHCURY, 150 watts. 80 to 10 mc1rcs 
A.M .. C.W .. F.M .. £30. Heathki1 V.F. 1. U .. V.F.O .. £4. 
Home-made inverter for mobile TX. £3. Al'ic.r 6 p.m. J. 
Hooper, 50 Monlake Rvad. llford. 

HEATHKIT OX lOOU. Well-built. little used. £50 or swap for 
commercial two metre TX or RX cquipment.- Harrison. 11 
Casi le Green. Victoria Road. Weybridge. Surrey. CG3HK HJ. 
Telephone: Weybridge 47 11 2. 

LINEAR FOUR 8 1 IA grounded grid. professionally bui lt 
imo Viceroy case. to match into Viceroy Transmillcrs. 
Solid sia1c power supply. modern meters. Seen N. London. 
Exchange for general coverage communicaiion receiver or 
offers. Box No. 87309. c/o RSG B Bu Ll.El-iN. 4 Ludga1c 
Circus, London. E.C.4. 
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For quick, easy faultless soldering 

I 
s:coee 
·~~ 
Easy to use and economical. Containing 5 
cores of non- corrosive flux. instantly 
cleaning heavily oxidised surfaces. No extra 
flu x required. Ersin Multicore Savbit Alloy 
reduces wear of copper soldering iron bits. 

SIZE 5 
HANDY SOLDER 
DISPENSER 

I I~ 21 fl coil of 6::>/40 
Alloy. 2 s.w.g. '" 

j~' NEW SIZE 15 

I 
•. ·:... __ - 2 . 

a dispenser. Ideal 
Contains 12 fl. of I E-:: for small compon· 
coil 18 s.w.g. I ~- ents. transistors. 
Ersin Multicoro - diodes. etc. 
Sovbit Alloy. Ouick I t 3/· each 
ond eosy to use. I 9 

2/6 each I <..~ 

-----ill~2---,-----;0r.«ioa~-

[

:;:;, Ideal for home I WIRE STRI PPER 

I\ _ ~~~~~~~'~'~2 ft. I AND CUTIER 
...... ·-~ of 18 s.w.g. Ersin I Strips insulation 

~i:..~..._ _,--1~ w ithout nicking 
!"")'sit S'iVSI Mullicore Savbit I the wire cuts 
~ ;;.~, ~1!~V1~/."e~~•:tic I wireandsphts 
~ ... ' · .. "·6·~· :i (Also ovailable I plastic twin flo~. 
~ '"other sizes) I , ~ 41· each 

From Elec1t1cal or Hardware shops. II unobtainable write 10 : 

MULTICORE SOLDERS LTD .• Hemel Hempst ead. Herts. ,..,. • 

S.S.B. PRODUCTS 
DERBY 

0 SPIDNX " TX. S.~.11 jA·"·l~·.W -;:, 1n1t tii. l'. t-!. ,, l r:.lrm, ~Om. l·lltfn.) 
:.:11111. l)l()(lfni • t)"l•"I <'"-h lu...t. l\ullt 111 mnln• ,.. ... r. 111111 .. Qu1tllty ~1•11~1. 
Utudll)' l'fdlll""'"llt _., U.i.n1llo11lL :11111 mail!" h:) .... tl.U'l l lliltl)' iJtlWr n 1111,.) 
t'<'I. lh•lll\IJ!to 511\t .. i ut1tc. J 111<l 11.-10\ Miid ('.(l!UJ•/Hf n•\U(". £':'~ !'Arf, l"'M 

CANNONBALL TX. S.Jot U.IA • .\1. 1',.\\', llJ.tl 111,·I.~ lo ~ 111" '"· Mr~1u·u 
iii,..~ r."' x 1j .. Hr'\tdr(",. .,,. 1 ' MOl)ll, ::1ro,· ';'~1rnlJL Xt~I fittw, illr..-cl J--'r"tq. 
l"nUlindlon. (Sthn. aud 1~'" u u>o.lf'I" A\'Allu.htit) t28 Uhl. t'l1fl J•· ,\. l ' · 

PYRAMID LlNEAR PARTS. lle11;ly 1irepi.r""1 ch l\&4b , 1)1\Uetit. <'"-lih1etl'I 
A ny ... ~.lour. All C{rlll l~ll•'lll.8 ctr. £4!' ph.1• 'l.j • CllrT. u~ 4·GICl-'lS'lf. k t 
NW1 ., ... n •• 1· ... :.J'. H I', Uultl lu pW"r. un it. <l'~r-" ~1·11Js.X r11Mut·t' • ) lrn) 
111h11;1e ('OfllJJ'•Tlt'lll Or l"'vt M1'll•htt'. 6JTP',",' ... :,JI 11, Har·~· .C f• ""· J1. ~ I• 
,.,tht., 

SCARAB " l'.ll ril!.t"r klt. tnf' tnrrlcr "'tntN31i k\'.'1..i) J. .. '-"•· M k a'Hh '. £•1 l !fJI OJ 
2 " s, . .t it. Ilt•,.,d)• w :u le And J'll~nt'tl fVf' ('~C-Clltut tfW-t(h •lt1" l1Ly Cloe. 
11111-e !l'"' x :l'"' $ l"'. t:s ':'". till. W· ' '· & 11. l',..1' nt"w 111h1laluf'll nr•Lo. Uu· 
1!.)ul1h,hly Ute bc.&L buy in PllttJtl l, ,\ ll •l(!ll\ll~ 1111 ( iu·ultrr l\M)Hml fll t1•r k'nt. 

HA350 RECEIVERS. 1&0·10m,-8t) JllU• . SU·IUtu .. -'::1 'lUI. (1 '11U\' ct11IOu 
t n 11.Utu l'r<•f .. W1101u.l\~1 •IQUl)<llJl4!.tufl0 100 l.:~',f•t;;\l..-:J;;/·. Sl'J.:A~Hn~ 
G~l·. 

NAPOLEON. •.w.r. l1rMrc<'. Fvr/Jl t:f. 1w, lSt>Milh1t.)' C(lulrul. !it~l taltl!' 
Jn l h.UU111· r illtle. " "'Y 5jW ... t 4111Klll..)' tl•'C•Jmt .. lnJotrtlJllJ'hl. ':'O·Sll .. hUt. 
: , ~UJf, 3,t~ '' it l l 

" DELTA'' CO.AX. Uclfty t"Otllr1JI unlL. ~ti1 t11~ A. t .. I 11. l'tt''*< to tall.! 
l:rotl<<n 11.nt l 4Wd"lolf! ~w. & ' ·" r:d .. u ,ll1.•u1· CJtl ct>nU.ci- l't•'. I n lfa111111r t 
bhl~ blS". WN1tlrrt111 \ lti111('. •l Ci Gi-• .. :n f', ~ I •. 
SILPLUO. Jtl"pfa~ !'\' . Httt.'•. tliOU\".-S1l1•i. 7C.V~·.-..&11 d. I /• p . .t p. 
"" H'>f'I ,,,. 1~· n t "I)· fnl:l•l l'I tihl"h-. a111t •lut•llly pnrt•. (n .. t •11q 1lnc •.ir n ·Jr.· tt). 

BUG KEYS-·Mr· t:oi.. • .V· 11. « I•· 6140-fil ~Uf· "ti., Wl p. Ji 1•. (n"w 
Hrltl•hl. Dynamic mic't-M/·. 81113 mlc't.-3':'r., 1-"NI''" • tflf'k ,.r f'(•tn• 
1•<mrnl.J1 nn•l J1!u1.- f,,r nll amntcur nml 1ir•1h-kl1•J1J1I nt..~1 --. llt•mJ 8 . A. t:.. 

CLASS "0" WAVEMET£ RS. ttr-.:'1'11111•rTcr. 1\,Ju .. rtc•I lv :.!41•\ .;.\ ,~'. I I'. 
fully t1mt..~l h1.,l An•I rt"<""'lil>rul~tl. \\'It h muullioi:•lo crnJ 1~honr~ (1~ I~, •kl. 
f"O\trla~ .. l"I.. OJ. 

7A EDWARD ST. DERBY 
42909 
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Gorex Wholesole lid 
GJMMJ EX ZS6QP 

Componenu from modern r:adio 1elephones. 

Valvet AU ex equipment unlen othel'wise: nued. 

Q QV07-'40 New 15 0 6ALS I 6 
QQV06°40a 15 0 EAC91 1 0 
QQV03-20a 5 0 EF91 I 0 
QQV03-IO •.• 10 0 EF92 I 6 
12AX7 l 6 E891 I 0 
MT6 I 6 EL41 4 6 
6AQ5 l 6 6V6GT 3 6 
6C86 I 6 CV3S41 Disc seal triode .•. 15 0 
6816 I 6 082 3 9 
68H6 I 6 SOAS Silicon rect ifiers 800 
Z701U, ODl9, oc 28 piv '400ma ... 5 0 

equivalanu J 6 

Modulation Transformer• 
P.P. 6V6-QQV03-20a. P. & P, 3/6 •. . 15 6 
P.P. 6AQS-QQV03·10. P. & P. l /6 10 0 
EL84-QQV03· 10, 5363 etc. P. & P. 1/6 7 6 
Aerial Relays up <o 200 mc/s-25 wom 10 6 
Rela~s heavy duty I 2v coil, 25 amp conn.cu 6 6 
Band Poss Filters 108, 174 mc/s 3 O 
100 & 500 micro-amp meters ll iq. new Bnt1.sh IS O 
Mike kits. Pres.s to t:alk . les.s cue 7 O 
Dynamic ins:ert sepuate 5 O 
QQV03·10o/6·'4<>• Ki<, bose tonk C<l micro odju,.•ble link uscmbly 

2m or 4m 10 o 
SOLID STATE PSU KIT. inc transformer, h .. t sinks, 2 

OC35/NKT 404 llv input 300. 150 mills output. Ex rodio 
telephones. Inc. new C's & diodes. 10 0 

Roury convcrrors I I.Son. 250. 125 m.o. ou<. P. & P. 3/9 ••. 4 6 
I I.Sin. 310• 175 m.a. OU<. P. & P. 3/9 ••. 4 6 

Soil he:atini transformen Sv IOa undcrated potted with ceramic 
insulotors. P. & P. 7/6 ..• ... ••• ... ... •.. I 5 O 

Filomen< <r•nslormers 12v 60. P. & P. 2/6 ... 6 6 
Chorger <ranslormcrs C core 14v 6a. P. & P. 3/6 ... 7 6 
Multi vole ftlament transformers C core. P. & P, 3/6 4 6 
Resetablc counters 48v... 17 6 
Decurons (various) Motors for H:igan/Countcss Tape Recorders. 
B.P.L. ~/6 cylinder oscilloicopc engine ;u1alyscrs. New unused. 
Vibrator> 12 & 24• Non sync. Ill HD~ l 6 

12 & 2~v H. 0. sync. 100 watt CP 126H9. P. & P. 2/· . . . 7 6 
Relays DP & SPCO. v;.rious rcsi1tt1nccs 3000 type. e)(. telephone 

cxcho:iingcs. 
Type 2000 solee<ors. P. & P. 7/6 o O 
10 bank unh:clectors. ex G.E.C. internal telephone exch;an1e 

P.& P. S/· ... ... ... ... ... ... . .. . .. l 10 0 
C a r radios from £9 fO 0 311 transistor suitable fo,.. normal use or 
conversion co 160m •«.Push buuon models from £12 l l 0 P. & P. 
5/-. C>r radio •eriols from 18/6. P, & P. l /6. 

Many sm•ll componenu. Liscs I/· (stamps) 

Open Tuesdays <O 8 pm & all day Saturdays. 

SATISFACTION GUARANTEED OTHERWISE MONEY REFUNDED 

Posu.s:c packinc insurance 2/6 

Orders over 0 pose free unlcs.s otherwise u;ited. 

CALLER.S ONLY 
1119 Briocol Road South, Birmin1ha m, 31. Pnory '45l 

MAIL O RDERS 

GAREX WHOLESALE LTD, CHINNOR, OXON 
Tel. Kin1non Bloun t 476 
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fOR SAL6--cont11. 

M~TALWORK.-All 1ypcs o f cabinets. chassis. racks, etc .. 
lO your own spccifications.- Philpou·s Metalworks Ltd. 
(G4BI). Chapman S1ree1. Loughborough. 

CANNO NBALL TX SSB/ AM/CW, 160m ! lallice LF. 
filter: IOW P.E.P. i/ P, pi- rnnk. really needs linear. bul GM, 
GI, DJ. ZB2 worked barefoot. Jdeal basis for all-band TX 
or T / R/ X- with PSU. £25 I Os. Oct. o.n.o.? ARSSD with 
case and manual. good condition, needs aligning, £25 IOs. 
Del ivcr above. up lo 60 miles. Pair of new TT2 I "s unused. 
no bases. £3 5s. Od .. inc. carr. Pair o f Tele. D Mk. V field 
1clcphoncs, good condition. £2 10s.- ·' Cauldwell."" 
Horam. East Sussex. Horam Road. 2520. 

844 M K. II MODrFIED 4-M T X 70.26 Mc/s, 18 w. 1/ P. Rx 
tuneablc over 4m. E88-CC Cascode R.F. ;imp. (d.c. p.s.u. 
u/s)- with d.c. meter 0-15 v. and power cable plus mike. 
£5 IOs. Norton Jubilee 250 c.c. twin (4-stroke) de luxe 
version, blue/cream. 1960 model , carefully stored since 
September 1964. Reborcd 1000 miles ago. Very good 
condition. M .0.T. I year. Bargain at £55 o.n.o.? "Cauld­
well." Horam, East Sussex, Horam Road 2520. 

K.W. VALIANT, factory built. 160-10111. Good condition. 
£15. o.n.o. Call Bishop. Swiss Cou age 4852. 

T ELEQU IPMENT SSI scopc. new condition. 5 in. SB 
3 Mc/~ with Manual £25. P. Brown. 3 Cresta Drive. Leys 
Farm, Scunthorpe. Lines. 

EDDYSTO E 888A with ·· S .. meter. £70. Gonsel SSB TX 
GSBIOO, 100 walls. PEP, £70. Both cxcellent condition. 
QRO mobile. I 2V Solid Stale Power Unil 230V A.C. 400 
wall out. Ideal NFD. £35. Box No. B7310. c/o RSGB 
BuL1.FTfN. ~ Ludgate Circus. London. E.C.4. 

WANTED 

FAIR RX for Amateur and Commercial Band. 10 through 
80 meters. Price between £20-£30: if accepted please could 
applicants deliver sci. Mr J . Savage. 3 Glyn Street, London. 
S.E. 11. 

BC221 in good working order. also GOO/Wave Meter. 
J. Lotz. 22 Lichfield Road. Kew Gardens. 

COPIES (preferably ' tunntitics) .. YL Harmonics:· 
·· Canadian Ama1eur,'" " Western Radio Ama1eur." ISWL 
··Monitor" since October 1965.- GJIDG, 96 George 
Strec1, Basingstoke. Hampshire. 

SCOP E Must be in working condition and fairly cheap. 
Any size screen. Details 10 Dowdell. 150 Chadacre Road. 
Stoncleigh. Epsom. 

BC221 WITH C HARTS. Musi be in good eonditio n.­
R. C. Lo ngworth.·· Ballaghaue:· Kirk Andreas. l slc of Man. 

CERAM IC TRANSMffl"I G SWJTC H ES. 4 at 2 pole. 
3 way ; 8 al I pole. J way: 2 al I pole. 12 way: 2 al 2 pole. 12 
way.- G3SK K. 

WANTED.- All types of communications r..:ccivers, 1cs1 
equipment, Hlpc recorders. amplifiers. etc. Prompl cash 
paymcm.- Dc1ails to R. T. & I. Electronics Ltd .. Ashville: 
Old Hall. Ashville Road. London E.1 1 (LEY1on 4986). 

HRO, TABLE MODEL, with bandsprcad coils. Also 
AR880, and spare case. sp:tre p:trts for both. B.2 and power 
pack. R. Field. 43 Ovcrs1onc Road. H:tmmersmilh. London. 
W.6. 

S -METER, or circuit. for 888A required also RAE postal 
course. price. etc. 10 Gaunt. 28 Laurel S1ree1. Middlesbrough. 
Yorkshire. 
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MISCELLANEOUS 

QSL CAl~DS. G .P.O. approved log books, cheapest, bcs1. 
prompl delivery. Samples.- Alkinson 13ros.. Printers. 
Looc, Cornwa ll. 

SWL 13RS27443 requires board/ lodging during 1erm Novem­
ber t 966 10 June 1967 in Rugby area. Any offer of accommo­
da1ion particularly from ama1cur or SWL wclcome.- J . 
Draper, Bramenton Rectory. Norwich. 

LEARN Tl-IE MORSE CODE in a few hours with Parry's 
Mcthl)d. as supplied to an approved Tclecommunica1ions 
School. Name. address and P.O. 3s. 6d. post free (no cxtrll 
cost) to Dep1. C.- Dopplcr Press. 85 Grove Park. London. 
S.E.5. 

SITUATIONS VACANT 

ASSISTANT TELECOMMUNICATIONS ENG INEERS 

Required by EAST AFRICAN POSTS ANO TELE­
COMM UNICATIONS ADMIN ISTRATION on co111rac1 
for one lo ur of 24 111on1hs in 1he first instance. Commencing 
salary £ 1 ,994 in scale rising to £2,262 including allowances. 
Terminal gratuity 25 per cent. of salary drnwn. Genero us 
overseas installation grant. Free passages. Liberal leave on 
fu ll salary. Accommodation provided a1 low rental. 
Education allowances. 

Candidates should be aged between 28 and <15 years and 
possess the relcvan1 Ci1y and Guilds Ccrtifica1cs (or equiva­
len1) and have a tho rough knowledge plus sound experience 
or 1hc ins1alhuio11 a nd main1cnancc of H.F. and V.H .F. 
racliu cquipmenl. A knowledge of carrier and 1ctcgraph 
equipment would be an advantage. 

Apply to CROWN AGENTS. M. Depl.. 4 Millbank. Londo n. 
S.W. 1. for application form and l'urthcr paniculars. s1a1ing 
name. age. brief details of quatifica1ions and experience and 
quoting reference M2T/62721/RC. 

YOUNG. ENTHUSI ASTCC, TROUBLESHOOTEl~S 
wanled immediately by .. EAGLE." Good prospcc1s. 
Wri1c or 'phone Rex Toby. G2CDN, 32a Cop1ic S1rec1. 
W.C'.l. MUS 9606. 

COMl'vl U ' ICATORS 

Required by the GOVERNMENT OF ZAMBI A, Depart­
ment or Civil Aviation. on contrael for one 1our o f 36 
months in the first instance. Salary acco rding to c.~pcriencc 
in scale of £945 10 £ 1580 a year plus a supplementary 
paymcn1 of £200 a year. Gratuity at lhc ra te of 25 % of 
aggrcga1e salary. Children 's cduca1ional allowances. Free 
passages. Quarlers available al moderate rental. 

Candida1cs. ;1ged 21 to 50 years. mus1 have a tst Class 
P.M.G. Certificate. or Air Force. Naval or Marine Com­
municators Trade Certificate o f Competency. or Ministry 
of Aviatio n o r l.C.A.0 . Comnrnnicators Ccr1ifica1c of 
Competency. They must possess plain language and code 
morsc speeds of 25 w.p.m. and 20 w.p.m. respectively and 
be able tO operate teleprinter equipmenl 10 40 w.p.m. Pro­
ficiency in radio 1clephony opcra1ion 10 internationa l 
standards is required. 

Apply lo C ROWN AGt •rs. M. D cp1.. 4 Mitlbank. London, 
S.W.I. for applicatio n form and l'ur1hcr particulars. s1a1ing 
name. age. brief dc1ails of qualifications and experience. 
and quoting reference M2T/628 t2/RC. 
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wiill'iSS 
SET OF 5 D~~~~ 
TRIMMER IDOLS 
FOR COMPLETE RECEIVER 
ALIGNMENT 

Specially designed to adjust 
all standard coil cores and 
trimmers ... with the right 
tool for ever y job .•. th is 
invaluable set of Trimmer 
Tools, packed in a handy 
pochette, is a must-and 
it's FREE inside the 
NOVEMBER issue of 
PRACTICAL WIRl:LESS. 

Also in this issue: 

AF .illnd RF Transiitor tC!stcrs. 
Custom made dials :rnd l3bcls. 
Build J. Port:ablc Record Pl:iyer. 

NOVEMBER ISSUE 

OUT NOW 2 / 6 
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l ,igbt Elee~ ~o-!)4•n•!•~;cm~·nis 

Lhl. 

::lr"T-.(~ ... ,.,, r-,, ~ 
c 

MO N I KEY (Illus.) This unit converts any transmiue,- to CW 
.:and :at the ume time. v;istly improves receivor selectivity. ' 

FEAT URES 
I , Uses '4 transistors to give 250 mw :avdio output. 
2. In the "off" position. the internal loudspeaker or 3 o hms 

obviate~ the need for a sep:ancc loudspeaker. 
) . Incorporates a high " Q •; audio tilter comred on 800 cycles. 

200 cyclu wide 11t 20 db down. 
'4. Incorporates 11 phase shitt oscill:uor at 800 cycles, 
S. The keying ch;ir-acten are sh:ipad. i.e. no clicks, thumps or 

other spurious si1:nals. 
6 . The transmitted CW is monitored on the intern1I speaker. 
7. VOX and :anti· VOX circuiu m;ay be: used to obtain break-in 

opu·ation. 
8 . May be used u 1 code pnctice sec. 
9. May be used to provide: 2 two·tone 111n1I (or tune-up of SSS 

cquipmcnu. 
10. Requin1 only a 9 volt battery, PPl ~not supplied). 

Price £9 181. 6d. 

S.W.R. INDICATO R 75 and SO ohm types. 
FEAT URES 

I . Indicates the SWR over a frequency range of 3·30 mc/s with 
power outpuu: of 10-SOO watts. 

l . lndicucs power output in RMS v:\lues. (Provided th:at the 
SWR Is I: I , F.S.D.-500 watts RMS.) 

l . Indicates carrier suppression for SSS transmitterJ.. 
4. Indicates pcrccnt:tgc modul:uion for AM transmitters, 
S. May be used .u 1 field strength metor. 

Price £6 18s. Od. 

TWO-T ONE OSCILLATORS •n•bles tho SSB opentor to 
ta.lee ;ad.,.anuge of the a.ltcrnnive G.P.O. method of meuuring 
power output. Also designed to en:able the Lf tone to be keyed 5-0 

u to enable a SSB TX to be used for CW. Price £5 1 l / 6 P. & P. 

IMPEDENC E BRIDGE. A device which mouuru the impedenco 
:>f any load from 3-30 mc(s, u.ke.s the bbour out of antenn.i adiust· 
menu. Price £6 + l /6 P. & P. 
R. F. VOLTMETE R. Indicate• RF volts, also e>libr>ted lor power 
output for ehher 75 or SO ohms lfnes, carrier suppression ;ind 
perccn .. 10 modulation. Price £6 f l /6 P. & P. 

SPEECH COMP RESSO R. A device enablin& any I phone 
operator co incre ase the audio level without detriment or modl­
ficulon to present equipment. lde;al for moit SSS t ransmitters, 
fully transistori•od, in the l .E.D. case £7 101. Od. I l /6 P. & P. 
As a printed circuit £4 151. Od. I l /6 P. & P, 

All the ;above uniu: housed in the attra.ctive two·tone cues u 
ilhJStr:ated. 

We un 1110 supply much more be.sides. 

COAX CABLE 
He;a.vy duty 50 ohms a 1/3 yd .• 7S o hms 11 I/ .. )'d. 
low lou lor VHF 75 ohms (tr 1/8 yd. and UHF 75 ohms " 1/9 yd. 
Economy co;ax nble: 75 ohms a 9d. yd . 
Ribbon feedeM 75 ohms Sd. yd., 300 ohms 6d . yd. 
Microphone B.M. l crystal mic. f- stand, excellent value ,, 45/-. 

Many others. 
Morso koys IO/·, 
Somi·•uto bu& keys KYIOl £4 101. Od. etc. otc. 
Dummy load• 105 ohms 100 W c.rbon " 25/· I 2/6 P. & P. 

Send for full derails of these ond other items, and enquiriu, by S.A.E. 
10 

l .... E.U. J ... ttl . 
BENTLEY, N r . IPSWIC H , SUFFOLK 
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I QU.\RTZ cnnu;.s I I CATALOGUE I 
100 Kc/a P..C.A. . .. ... 15/· NEW ISO ll\U"'\ IU .. lTt "' 500 Kc/1 I OX ... ... IS/ . PAGE fully Q~) 100 + 1000 Kc/a ... ... ll/6 
1000 Kc/1 HC/6U ... 19/6 Illustrated 

~-' 17.155 Kc/1 HC/6U ... Ul-· CATALOCiUE 

~ew 1966 6 /· Po ot Paid ™11~·-
11 Paae Illust rated With discount ~111m1toru11 

Lf1t of Valv•e, T raneleto n , 
vouchers ( I 

Cry1taf1, Rectin•r•, Zen e r•. volue6/· ./ 

etc. 1/· , , .. '•ii. when used ••11 ... ovc..ttU _, .. 

HENRYS RADIO Ltd. PAO 1008/ 9 
Mon.-S.t. ' -' p.m. 

JQ IDOWAllE llOAD, LONDON, W .:1 Thun. 9-1 , .m. 

STEPHENS-JAMES LTD . 
North Western Stockist for all the l:a1esc :amateur equipment. 
KW Electronics . Codar . Eagle . Lafayette . Joyuick . Noitional 

Laton Models G3FIF Mkl & Mk) mobile whips. 
Complete uotion HQl70A, HxSO Tx, HXLI lino.ir £350. AR88D 
£40. N•tlonol NClll Rx £40. Cossor do<1blo beom 'scope £25. 
Drak• 18 •nd "Q" Multiplier £85. KW Mkl Vicoroy lu psu £60. 
Panda Cub £30. AR88D £35. Hcochkit Volvo Voltmeter £1 0. 

Hy-Gain Bums and Vcrtic:al Antenna1. 
RSGB Publications. 

70 PRIORY ROAD, LIVERPOOL, 4 (ANField 3141) 

Please mention the 

RSGB BULLETIN 
when writing to advertisers 

INDEX TO ADVERTISERS 

Avo. Led.. . . . . • . 
Unti~h Na1101MI RJtJio School 
Con1ac::1or SwilChi;car Lt<l. 
C rys wl Elcccronics. Ltd 
Darn Publica1ion' 
O.t)'i.lrom Ltd. . . . . 
Dodson-Bull C:irp.:r' Led . 
G~1rc'.\ \Vho h:suk LiJ. 
Hallicmflcrs ln1crnutiom1J 
H1mry":. Rud io Lit!. 
Home Rudio Led. 
Imhof. <\lfrcd Led. 
Jackson Bros. LHI. 
J .X. K. Conveners Led 
K .W. Elec1ro nics Led. . . . . 
Lighr Elcctro· l)cvclopmcnrs Led. 
Lowe, J . IJ. . , , , 
Mosley Electro nic> I. rd. 
M.O. Vulvcs Led. 

l uhicorc Solders Ltd. 
ewncs. Geo. Ltd. 
. W . Electrics • • 

?.C. Radio Ltd. • . 
Panridse: Elec tronics Lid. 
Royal Coros of Signuls 
Seymour. Pcrcr Led. . . 
Smirh, G . W . & Co. Led. 
Smirh, H . L. & Co. Ltd. 
S.S. II. Products •• 
S.T.C. Componen1s Dh•ision 
5 tcphcns·Jnmcs LtJ. 
Tweedy, J. & A. . . 
\V .S. Surplus S111>plics .. 
Wcs1woolls .. 
Wllliums, J. ,'It Co. 
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Vounl'. C"hus. 1-1, I 11t. 
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FOR THE 

VALUE ::a THE EXCELLENT 
KW 1 VESPA' 
TRANSMITTER 

1, ii'/~ \\l 

NEWLY ALL BANDS 
10-160 m et res 

LICENSED 
ALL MODES 

OF OPERATION 
SSB, AM 
AND CW 

OR ... from the factory of the famous KW Viceroy 
tranmitter and the KW 2000 S.S.B. transceiver. 

- The KW 'V ESPA,' transmi tter 

'OLD 
TIMER' 

DX-CHASER OR 
RAG-CHEWER 

NEW RECEIVER 
HIGH QUALITY I LOW PRICE 

THE KW 201 
'G' Line communication receiver 
Amateur Band 10-160 metres Mech­
anical filter selectivity available end 
of October. 

for SSB AM and CW. 

WIN ONE OF THESE 
OUTSTANDING VESPA' S 
Between NOW and the end of tho Exhibition 
WRITE IMMEDIATELY FOR FULL DETAILS 

~ 

THE ONLY 
BRITISH SSB 

TRANSMITTER 
for all H .F. Bands 

POWER SUPPLY £25 

Printed In Great Britain for the RADIO SOC11ITY OF GREAT l1Rn"1\IN, New Ruskin House, Little Rll!ISCll Street, London, W.C.1 
by The Garden City Press Limited. Lctchworlh, Hertfordshire. 
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VALVES Fully guaranteed 
Individually packed 

I gw 
UIJ9 
UY21 
UY<l 
UYS; 
Vll'lO 
\"1007 
Vl 924 
Vl-"2:.1 
VP133 
\ 'lt99 
VRlO!i/SO 
VUJ~0.130 
\ rU3SA 
VU30 
VX:32;t6 
\ T_.X8 l t°J 
VX8J '..!4 
W21 
\Vll8 
WHfl 
XGG 
XllR 
Xl-15 

618 
7/-
8/6 
116 
8/6 
51-
4/-
61-

20/-
31-
8/-
6!-
51-
6/­
tl-
6/-
41-
61-
6/-
6/-
81-
81-
7/8 
8/-
8/-

3A/10SA 
3A/46J 
3A/1~7{bl 
30 7 
$1l14 

20/-
361-
26/-
61-
6/-
4(­

ISOl-
8/-
7/-
5/-
6/9 
31 .. 

36/-
41-
5,1-
61-

26/-

AC/Ill. 4i8 r:llPllD 819 
AC P-1 6/- l!t.:h'.:! 4_ -
.AC6P P.S 6/- £ t 'l3 12,6 
A.LGO 51- l~l'~O 4/-
A RP~ 3/- EG90 2/• 
ARl't-: 2/6 1'~t.;91 3f-
A.RP2< 316 EC(:81 4 '• 
Afl8 61- ECC82 61-
.A 11'£1'1 6/• EUC83 61· 
ATP< 213 EC<:S·I 616 
ATP7 518 EG\.'8' 8J8 
"-lJ1 56/- Bl .'CSS 9/-
AZ31 9/- E()(;91 41• 
oeu 161- EcFs2 11-
0 011> 40/- ECU41 9 6 
BI.63 101- £(,'.JI8l 5/-
BS< 81- E(;U83 7/8 
llS3 2lJI- ECUlO 61-
l!S8< :ms ECl.82 718 
Jl213< 181- EC!.83 101· 
l!Tl9 261- ECl.86 10/-
JlT35 261- EP3G 3!4 
BT4!• 160/ - t!l-'3; A ?!-
JlTS3 36/- EP<O 81· 
CC3J, 21- EPOO 2/6 
Cl..33 91· EF~2 BI· 
C\ ' 71 3/- EF~3 f;6 
C\lii 5(- E!lb:. 8/ -
CV102 1/- Er'71 716 
CY 103 4/- KF7'l 6/-
CV 400< 71- EP73 5/-
CV4014 7/- r:FH 41-
0V 40 U 6/- EFSO 6/-
C\' 402> 10/ - RPS! 8i-
OV40<9 8/- EPS> 4/6 
CYSI 6/6 EF~O 618 
l)J 118 Ef'S9 51· 
D'1 81- f:f'91 3/8 
DGl 8/- E F9'l 21-

D7i 3)3 b:t."96' f)/-
DA30 12/6 lit'l83 81· 
DAP1l0 61- Er'18< 81-
DD<I 41- llllOO 718 
DEn 8/- Ell'J'I 300/-
DET20 2/- E l.32 319 
DET2> 16/ - El.3°1 101· 
EF73 6/- El.36 5/-
0>~>I 31- };l.38 17/6 
OFtl'l 3/- EL-II 81-
J)J'{)G 6/- >;u·' SI· 
Oll63 61- EUU 8/-
DKtl:.? 8!- IU..81 St-
DKOG 618 Et.8• 5/-
DL92 41- ELSS 8!-
DL93 ti- El.OJ 416 
DL9< 6/9 r:L9a 6/-
DL96 7/- El.360 20/-
0LSIO 81- EMSO 81-
0l.819 16/- EMSL 1i6 
DYSG 716 t: MS• 6/3 
ESO.P 231- ES31 10'· 
ESSCO l2!- BSU7.& SOJ-
EOOCC 10/- ESU208 61-
ElU8 216 EY61 6J6 
El266 60/- EYSG 616 
Ei.15 30/• EY9 l :i/-
t:I024 1216 EZ<O 8;6 
f;AOO 1/- E7.<1 6/8 
El73 7/- E1.$(1 6/8 
EABC80 6/9 EZSI 316 
EA91 3/8 F/ 0067 51-
F.AP42 8t- 'f'J60tH r;1-
Ell34 116 F/ 6063 41-
EBOl 31- F\H /600 818 
EJlC23 6/- FW•IS-00 816 
EBCll 8!8 01 /23GO 9/· 
EBC81 6!· 0 l/370K 20/-
EU.PSO 818 GOOt 'O 61-
£BP63 7/6 G 1~0/2.\1 161-

(H!4 
OZ:le 
OZ3< 
llii3 
llKM 
lll.'lt\. 
Ul.23 
ll!.'J31)D 
.SL<! 
nvn~ 
K SA 
KTS<' 
KT32 
8.1'.f.& 
K'J':J:t 
KTGG 
K'f07 
K\"70 
K1r88 
KTW61 
KT\'9'63 
KTZ<I 
KTZll3 
~18100 
.\181<1 
M8161 
lliH 
.mn.Do 
M.l.<l 
~7$ 
NE17 
C) A':.! 
OB-.? 
0 Jl3 
0~3 
003 
0 7..IA 
1'(;86 
I'CSS 
l'L'llOO 
1~:• 1M 
l'(~SO 
l'C 'P60 
P.CPS2 
1'(;1•'8• 
J-'Ct'fhJ 
t-'C1;•so~ 
V<;J,81 
PCl.82 
l'Cl.83 
l'Cl.84 
l'Cl.8• 
l'Cl.SG 
11gN2~ 
l ' ES46 
Pf!N200A 
Pl'L'200 
1"£.3ii 
Pl.SS 
l'l.8 1 
Pl.S2 
!'l.83 
1'1.84 
Pf..,'JOO 
l'M24A 
P"r16 
P'l".?.)ft 
l"1'"24M 
PX..& 
l'X25 
P\"33 
l'Yl!O 
PYSL 
PY Se 
PVS:J 
11 \ 'SOO 
PZl·3~ 
l 1Zl•7S 
Ql"'1 

45/-
10/-
10/-
7/-

22/8 
2/6 
6/-
61-
4!-
91-

eo:-
221-
81-
619 
41-

181-
U/-

8/6 
22/-

4/8 
21-
6/-
61-
91-

1.2/-
7/-
5/-

10/-
6/-

16/-
71-
8/-
8/-
7/-
6r-
51-
61-
9/-
9/­

llll-
5/-

101-
11-
6/8 
6/-
91-

11/-
9/-
71-
816 
7/-
816 
9/-
4/8 
31-
3/-

1716 
8/-

161-
7/-
61-
6/-
6/8 

16/-
6/-

10/ -
718 
7/8 

14/-
8/-
8!-
618 
6/6 
8/-
8/-
81-
9/-

12/-
6/-

H .R.O. SENIOR TABLE MO DEL T YPE 
M with "$'• nioter and crystal fllter in excellent 
fully checked and tened condition together with 
.set of 8 g·cncral coverage coils ind mains P.S.U., 
for I I0/210v £26.10.0. Carriage & delivery 30/-. 

C.R. 100 RECEIVER. 60kc-420kc, 500kc­
l 3mc. In 6 bands. 2 Hf stages, 3 IF stages, AVC 
on both phone and CW. Excellent condition, 
correctly cuncid 2nd guuanteed, £31. Carr. 30/·. 

W ELL PROVEN RELIABLE COMMUNI· 
CATION RECEIVER P.C.R.3 

(Made by Pye.) 3 bands, I medium wave, 2 
120.43m, 3 '43-13m. Overall sensitivity 1-2µV. 
S/Noise ratio 10 dB n 6µ.V. Circuit incorporates 
an RF stage. two l.F. stages, cone control, 
A.V.C. :.ntenna t.-immer. 6V6 output. Set in 
fully working condition together with head· 
phones and speaker plug, £9.5.6. With vibra-

'b'u?i't~i~pp~:5.u.''io1r2v i l~t~~· A~.•.h £rl'~ir'.l. 
Carriage e ither set 10/-. 

QP26 
QJ"230 
QSrt.110 
QB160/ IO 
QSl:l02 
Q\'041; 
R3 
HIO 
U04!1'.?~0 
RK72 
Sl.30P 
Sl.30 
SP2 
SP4l 
S 1'61 
S P210 
STV28U;.tO 
SU~lnO,\ 
SllGI~ 

5/-
6/-
5/6 

10/-
8/-
8i2 
8/-
0/-

8-01-
6/-

16/-
12/6 
8J6 
116 
116 
816 

1218 
10/-
101-

3U6 
3£10 
3Q4 
3Q50T 
3S4 
3\1'..,, 
:JX2 
4 (!07 
401 
OAl 730 
ISAlf.&0 
C..8 26lll 
OU/2SSM 
1'.i S~~.&M 
ti ll-..!~6M 
5R4tH' 
61'4 
ISU40 
l\\'40 
f1X4U 

161-
401-
36/-
9/-
71-
t/6 
8/-
818 

TRANSISTORS 

·r"1 
TOOX·20 
Tl .. 2'2! 
TP"..J 
TTll 
'M"l~ 
TTH3l 
·r1.0~20 
TZ20 
U8l 
Ul2/ H 
017 
Ul8 
u2:. 
IJ20 
U".l7 
UoO 
u.12 
U191 
US-01 
UAJJC80 
UA~.&·:! 
IJUCll 
UUPSO 
U BJ.'S!I 
IJBL2l 
llOCS5 
UCR.&'l 
UCJISI 
UCl.82 
UCl.83 
UY4l 
UF89 
UIAl 

20/-
231-
121-
11!/6 
8/-
5l-
416 
61-

10/-
6/-

OCS! 0 51- ()(,".201 l2/8 
OC8 1'1 71- ()(,'202 16/ -
0C82 10/- 00203 l.218 
OC3'lD>15'- OC'l04 1116 
OC83 6 • ()(.'20G 22/6 
QC8."l8 51- MZl2 8/-.. 
0012'.1 t6/- ACl28 7/6 
0Cl70 6/- OCZll 718 
0<,'200 1016 BY38 718 

XC141 10/­
XOl-l'l 1Ji­
XC100 20/­
XC140 l!ll/6 
'2N247 9/8 
'.2N.al2 7/e 
2"'1002 47/-
2N~ 10/6 
2!<109020/8 
:.!N l()'.)1 29/-

10/-
70/­

$!­
HI-
5/-

35/-
45/-

41-
161-
301-
8/-
6/-
6/-

11/­
ll/-
81-
416 
416 

11/6 
181-
6/-
9/-
6/-
5/6 
616 

111-
6/8 
8/-
8/-
8/-

10/-
8/8 
6/-
7/0 

Y03 
Y65 
Y66 
7.60011 
7.SOlll 
IA3 
IAOOT 
16t'~ 
1C6GT 
1D8Gl' 
lK";"U 
lF'2 
lOOO'r 
lL< 
'lLAti 
!l.Co 
lLil4 
lN'llR 
1~43 
1N70 
uu 
llt.6 
LS< 
ISO 
1T4 
2A3 
2C'.)6 
2C'l6A 
'.!C34 
•lCJG 
x.16 
2<:61 
2D2l 
3M 

6/-
4!-
8/-

20;-
101-
8/-
6/-

30/-
6/-
61-
1/8 
31-
6r-
2/6 
6/-
1/-
4/-
41-
4!-
41-
6/-
3/8 
5/-
418 
31-
51-
7/-
3/­
Si8 

2218 
30/­
l21-
6/-
4/-

6 V3G 
5 \"30T 
~Y3\\1G'rB 
5~40 
6Z40'f 
OA86 
6 A(..7 
0A05 
6A07 
M IT6 
6AJ7 
6AK5 
O>.K7 
OA.UI 
O>J.6W 
OA.lli> 
OA.\16 
OAQ6 
6AQ5\V 
OASG 
6AS6W 
GAS70 
GATO 
0AU6 
\iAX4 
1;81 
61180 
ODAO 
OUA7 
6BE6 
OBJ 7 
6BQiA 
{lRR7 
6RWG 

4/8 
5/-
9/-
010 
8/-
4/-
2/-
2.16 
8/-

10/-
2/-
5/-
81-
3/-
1/-
2/6 
4/-
7/-
9/­
t/-
9/-

20/-
41-
11-
81-
6/-
2/6 
6/-
6/-
413 
7/-
8/-
9/-
5/-

.4fASr OTl/BIUJ /.\' STOCK lndmf.d Oatlw>d~ 
llav 'r~• a"d Speclal Va.h~6. O. K. Onlt:n below 
.Cl r . ~ J). l / · : o,•cr £1. 21·: o,·cr £3, r . .t P. tree. 
c .O.D. 'l/G enn.. Ove.ruu P041tage. extra. (\.t c:<Nlt. 

A.R.880 . RECEIVERS. Fully reconditioned, 
£55. Rebuilt model, £8S. Carriage p•id U.K. 
32/44' AERIALS each consistini of ton 3', t• di• 
tubular screw·in sections, 1-4' a section) whip 
aerial with adaptor to Ot the i• rod. insulated 
base, .stay place and stay assemblies, pegs. rea.mer 
hammer etc. Absolutely brand new and com· 
plete, ready to erect, in c.anvas bag. £3.9.6. 
P. & P. 10/6. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SHEpherd's Bush 4946 
CALLERS WELCOME 

Open 9-5.30 p.m. 
except Thursday 9-1 p.m. 

RSGB BULLETIN O CTOBER, 1966 

6C4 2/- 12A6 2J8 717.A 
6C.5fJ 2/6 I 2A ITT 6/- 72.&A 
oc.,O'r 01· leA'M 41- 801 
OC6 4/- I eA 117 6/- 803 
CC:GG 3/- I :!:AX. 7 6J- 80i 
CC80 31- JeAV7 101- 808 
GclTG 4/8 l2BAO 6/- 813 
G<.'21 801- I2llE6 7f- 81!'1 
GCLO 9 /- l 2Bll7 7t- 82fiD 
GDO 31- 12C8 3/- S30B 
OB6 6/- 12TJG 2/- 8.12A 
61'60 6/3 12J'10T 216 843 
6F60T 519 l2J70T 8/6 S66A 
OF<lO 4/- l2K7Cl'r 2/- 884 
OF7 6/- 12K8.\I 10/- 954 
4JP80 818 l~Q701' 3/ 3 !ISG 
6i'l2 4)6 12SA7 7/- 9.56 
6FJ3 5f- l28Ci 4J- 1157 
0F14 6/- 12S07 31- !1~8A 
6F32 4/- 12Sll7 3/- 1ti12 
G!t3:l 3/- 128.Ji 6/- IOlti 
GGiiO 2/8 t28J\ 7 51- lli1 9 
OJJ;J)I 116 12'!1"7()T 619 1625 
ll.J4WA 10/- 12SR7 6!- IG26 
G.J,"I 8/- 1'2Y-I 2/- Hl29 
GJAO 2/- 12.l.7 7/- 20:,1 
t.JG 3/8 151J2 8/- 40<30 
0.16W 8/- 19B2 16/- 4063 
GJ70 5/- 1903 20/- ·1313C 
6J7M 81- 1907 5/- 070< 
GKtlOT 618 IOICI 61- lii 21J 
GK70 21- 19~11 5/- GOGO 
6K 7GT 419 W P< 13/- 60G4 
OK80 31- 21BG 9/- GO~ 
6K80'r 813 26 1.GOT 5/- GOSO 
6 K8M 6/6 2.~Y5 81- 7193 
(11..00 6/- 2bZ40 8/8 7475 
GUIGA 716 U Z5 718 8-0l:IA 
GUlM 11/- 25Z(IGT 8/ 6 80'.20 
Gl,70 41- 2oll7 61- 0001 
61.34 418 M 6/- {l(W2 
GLOW 5/9 30C!O 918 0003 
6N7 6/- 301'5 818 000-1 
0N10 519 aw1.1 1016 0000 
Ol><lri 12/8 :10P12 10/-
GQ70 51- 301'1" 15/-

3/-
15/-

8/-
2/6 
8/-
81-

65/-
361-
50/-

41-
46/-
61-

14/-
101-

416 
2/6 
2/-
61-
t/-
6/-
3/-
6/-
6/-
3/­
t/8 
51-

1318 
8/-

30/-
8/-
8/-
61-
71-
61-

221-
1/9 
2/-

261-
8/-
31-
418 
6/-
2/6 
2/6 

61t7 6{6 30 PLI 81-
GSA? 7/· 3016CIT 7/-

C.R. Tube> 

GSA 70T 6/8 3t1T 17t8 
G .. ~K70T 41- 3.!)W'°' 5/-
6SC7 7/- 35Z3 10/ -
08G70'r 51- 35z,1crr 6/-
osF01· 618 35zoo•r 6/-
o.qm 61- '" 4/-
G!!J 7 5/- :l8 41-
(18.'70 816 2lOSO 6/-
68K7 4 6 601 .• 00T 81-
tJSr.70'1' 516 .53A 7/8 

~~~;O'f ~~! ~~ ~): 
66'!7 21- 09 8l-
6U01o ·r 916 10 6/6 

g~;ggT ~~ft ;~ =~e 

CVlriflG 
•09Jl 651-

£4604/Bn o 2ll/­
vcn 97 28/-
vcn1aSA 40/ -
\'CRlili 36/-
VC H.:i l 7B 40/-
V("ll5HO 40/-
j P1'1 45/-
31'.GI 401-
~PCI 31/-
~FP7 12/0 
BSD 41· 

Photo Tui><ot 
6\'0bl 81- 78 61-
ox• 3·18 so 616 osrn 1216 

65/-
360,I-

GXGO 6/- 81 9/- 931 A 
07-0GT 6/3 8< 8/- 6097 
6 VGO 61- 85A2 81-
G·:JOl/J 10/- 210Vl'T7·pin2f6 

~~i ~~8 ~~·~ ~- Special Vahea 
•<.:• lO/- n mo 01- AC'fO 18 
7C6 71- 307A 516 K301 t4 
7C7 8/- :H OC 2,6/- KUN2A ! 3:.10.0 
7117 7/3 :t501l 8/- 1D24 26/-
7Q7 11- 357A 7J- 2.12•2 f.21.10.0 
7Y7 6/- 3GSA 5/- 2J54 13 
7Z4 416 393A 16/- 41 7A 30/-
80~ 218 ol40A 8/- SJ/92/ f: £37.10.0 
,02 3/· 703A 301- 71'A \' H 
9DG 3/6 10M 10/- 725A 30/-
101"9 9/- 7160 64/- 7~0A 18/-

MARCO NI SIGNAL G ENERATOR T Y PE 
TF 8018/3/S. Frequency range 12--485 Meis in 
five ranees. Directly calibrated frequency dial. 
Output waveform: C.W. sinewave A.M., pulse 
A.M. (from e xt. source only). Internal modu· 
lacion frequency l ,000 c/s. Output: a. normal­
continuously v~riable direct!{ calibnted from 
0.1 µ v.-0.5 v. high: up to 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. 
and 10 Meis. Stobilised voltage suppl/. In 
excellent "as new" condition. Fully checked ~nd 
guaranteed. £ 115. Carr. JO/· including necess­
ary connector, plugs and Instruction manual. 

20-480 FREQUENCY METER T YPE TS 
323/ UR. High frequency version of BC 221. 
Accuracy better than 0.05%. Battery operated 
(6 v. and 130 v,), In as new condition with 
proper calibration charts. L:1bor.uory tested 
and guaranteed. £60. 

IF UNDELIVERED Return to:-
RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET , W .C.I 

IF UNDEUVERED Re turn t o:-
RSGB. NEW RUS KIN HOUSE, 
LITTLE RUSSELL STREET, W .C.I 


