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KW 201 {,ff/ff~~ 
AMATEUR BANDS COMMUNICATIONS REC EIVER 

The KW 201 has been specifically designed for optimum performance 
on Single Sideband. 11 ranges give coverage in the amateur bands from 
1.8 mc/s to 30 mc/s. A mechanical filter gives an l.F. selectivity of 
3. 1 kc/sat 6 db and 6 kc/sat 60 db. A •Q' multiplier is available 
giving a variable range of 3.1 kc/s to 200 cycles selectivity. 
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• 
(111\\/NlELECTRONICS Ltd., 

£~elusive U.K. agents for 
DAVCO rccc1\lcrs. Agcnt.s (or 
Sommerkamp uons1storizcd 
rronsccivcrs 

KW 2000A 
TRANSCEIVER 
90 watt P.E.P. opera­
tion on all amateur 
bands I 0-160 metres 
complete for only 
£1 73 PSU £32 

~ \Jl/ I HEATH STREET, DARTFORD, KENT Phone: DARTFORD 25574 
Cables: KA YOU BLEW, Dartford 
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~ILLIAMPERES 

Model 643 Illustrated actual size 

Clearly ... 
Model 643 is one of the rectangular models In the Ernest Turner 

range of clear-front instruments. 
This series has been designed to meet the requirement for a trans­

parent-cased meter of clean, square-cut lines based on our popular 
moulded rectangular series. In addition, this type of Instrument has the 
advantage of shadowless presentation and a clear, open dlal which 
lends itself admirably to multiple and other special scaling. 

A useful feature is the lower insert which can be supplied In a choice 
of colours if required. 

The movement in each instrument is a proven Ernest Turner type 
with a reputation for reliability built up over many years of continuous 
development. For full details of this and the other models in the Ernest 
Turner range apply for catalogue 86/30 from: 

ERNEST TURNER 
ELECTRICAL INSTRUMENTS LTD 

CHILTERN WORKS • HIGH WYCOMBE 
BUCKINGHAMSHIRE • ENGLAND 
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Eddystone • HIGH STABILITY 
AMATEUR BANDS 
COMMUNICATIONS RECEIVER 

EA12 
£185 

The Eddystone "EA 12" receiver is specially designed and built to give the extremely 
high performance, allied with ease of control, necessary for communications on 
the amateur bands under present-day conditions. With the many refinements 
included, this model will produce first-class results with all modes of signal. 
The first oscillator is crystal controlled. The oscillator which is tuned simul­
taneously with the first intermediate frequency section has very high stability, as 
is so essential with reception of s.s.b. and c.w. signals. The correct degrees of 
selectivity for optimum performance are obtained in the second intermediate 
frequency (100 kc/s) stages. 
A more than adequate degree of bandspread is provided by the superb slow­
motion drive (140/1 reduction ratio) in conjunction with the wide linear scales, 
each of which covers 600 kc/s. A crystal calibrator and cursor adjuster permit 
accurate frequency resolution. 
Other features to note-full coverage on six amateur bands; switched sideband 
selection; fine tuning control (s.s.b.); crystal filter; deep slot filter ; noise limiter 
effective ail modes; large "S" meter; two AGC time-constants; independent gain 
controls; stand-by sensitivity control; bright scale illumination ; robust construc­
tion; modern styling and fine finish. 

Comprehensive information obtainable from any Eddystone Distributor or from the Manufacturers 

Eddystone Radio Limited 
Eddystone Works, A lvechurch Road, Birmingham 31 
Telephone Priory 2231 Cables Eddystone Birmingham Telex 33708 

LTD/ ED6 
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LAFAYETTE 10-80 Metre SSB/AM/CW Amateur Receiver 
o ILL¥ B.ume rLus wwv 

75 S 
J·t- C-0 Mc/• '21-0-~l·& Mc/a 

GN N>· N 110/1 28·0-29·7 )leJo 
• U oO-IH 110/1 wwv •• U )lo/• 

EXTRAS 
100 ko/1 rl&I 

16/-

• Mccha.D1e.1 P'lltu • Complete • ltb 
t o r Kseep\lon Cfr1u 1. for 80. ' O. 
8decth1l7' 20. IC> &Dd 10 

e 12 Vahff Dual llcl«• • ~=!~~ Nolte • b0:11btrc!~o;r1 .. •::J 
e ~~ Ootootor Cryol&I BFO 

tor Select.able Up· • "8" lf.eter.callbra.· 
per anjt J,ow,, t«l In "S" UnJt.a \·9 
Sideba.nd H~ptlon a.nd to + • O db 

ltODP.L llA.3.)0 LtJ'A;vctt.e'1 ne.,.ut. a.ml nlOtt. adv•nctd commubl-eaUo~ Hnlvf!I". Dual con,·t:nlon drcullrf' feat.urn a n 
hnace and IP rd«t.100 of miott Ulan '40 db. A pr0\11Jct de.t«t«, pro'1dln.1t Kledable appt.r or lowtt elJebAAd. •olva the 
t1roblt:m1 to 838 rttrtpUoo. Tune.able prcH.ltd()r rlrcu.lt r t"u 9COAlth1ty of lut c.bAn l mlcro,·oll for 10 db ti;tnt..l· t.o-nol&e 
ta.tlo. MJecth1ty: Bandwtdt.h of 2 kc/1 at 6 db dOW'ft and & ke/1 a.t. 60 db dowu u11n; mechanJcal OIU:r. f'nmt.. ~ti 100 
kef1 Cl'),-t.a.1 calibrator reeet control Uff'l1 tn eo11Juncdon with lhe I~ Mc/• WW\' d.atloa ~• accunte c•UhraUon. CU ECK 
T J1 K8C 61*1'.CJ P-ICATIO~S. Audio out1>Ut: l ·•·•u m•1lmum. S~U:tt lmpedance~ 8; 600 oh11u Ctl)f'aktt not. aup11UC!J). 
Froot. ~d coo·trola: llft.M:l«lor; Cal-On/orf: IIAnd Sdttt.ot: Rerd-r-e/Smd: Tun.Ina: l .. I Httct: l"Uoc:1Jon-0fr/All/SS81 · 
CW/SS82: RP s-alD: AF p.lo; A.."L: l'hone jMk, \•ah·u : 687..G-RI' amp: GBLS-Xta.1 contNUed let mber: 681!G-2o<I 
mb:u: GBA6-VFQ, GBAG-U:I amp.; GJU.5-1 Fa.mp: CAl~AVC recUfttta.od All nOl.te llmJttt: GAQ8--producl dcltttora.OO 
cry•tal caJJbrator: GA \TG-Jn audio -.mpllnu: OAQ~--audto out.pui.: 8BAf-1'PO: 082-n'rul•wr. Sllloon Yu.II w,.~e 
t«Llftcr. Siu: Ula. wide b; iUn. blab br lOln. deep. F\lr '130". 50/ GO c:p.t AC. Wt., 2J lb. lat CaJlbrator Cl'yn&I. 

IMMEDIATE DELIVERY PART EXCHANGES 

l
"i SW R MET ER M d I F.S.I . FIELD ij ' • ' • o o ST R ENG TH 

S.W .R.3. Froq. I : I to I : 3. MET ER. Froq.: 
100 µ A D.C. Meter. Avail- 1_250 Mc/s. IOO . 
oble ~2 or 75 ohms. µ A. D.C. merer. -
B>rga1n offer 79/6. p & P. Borso in Oller 
2/ 6. 45/-. P. & P. 2/6. 

LAFAYETIE KT340 
COMMUNICATION 

RECEIVER 
SEMI-KIT 

llulM Lbllt wondtrful tt~l\'u and u n 
poundl. 8up1\ll('J ..-ml CQlnpteccd, ma.la 
compon~nu n:M11 ruouutert. Rf' 
1«tJ011 al~ly rlre.-1 &nJ &IJ.sn~. PUii 
aud predH IM\l\lttlmu euppUC!d. 
S(H't'lftca.t Son: 8 .-ah•ff + ftCUner. 4 
ba11d• ff,·ertu1 ~~!) krffl-30 lkJ•. 
l.ncorporalta l HP Anlf 2 IF n&g(.11, '"Q"' 
1.nuJtJpllu. BJIO, ASL. ··s .. meta, 
b"'nd11f\rtMI, Af".rlal trllzlllltr ei.c. Opera.~ 
tlon l 1Gfl30 ... AC. 

Prlco 25 GNS. cur. 10/ ·. 

HAM- I -4 BAND COMM U N -
ICATION RECEIVER 

4 wM•ebtH1da CO\"trfng 03G kc/t-30 .\lo/• . 
6 Hl'e 1m1~rhf"t. d rculL .• lncorpoutH 
8 m cit('r, DFO, llAS O·SPflt~A.D 
T tl' :O: I KO. UUtl.T JS .atn. srEAKER, 
PY.ltl<ITI'! AERIAJ. .\SD l:X· 
T>:R1<A1. n:1.1iscor1c AKRLU.. 
Operation ~/2.)0"· AC. Supplied 
brand new wllh h.:wdbook. Sl8.Ut0. 
l'arT. lO/-. 

~ .. 
C LEAR P'LASTIC P'ANEL METERS. 
Finl paite qblltr, Mo nnc CoJI pane.I met.en, • nllabl ~ 
M·flMk. SAi! rot Ullulrat.d l<a!<L Ot.c:om.ta lot 
qu-.ntAtr. An.tlAble ... follo•L T'ype lUl. S8.P. 
l 21/2Sln. t.qu.an fro nt.a. 

LAFAYETTE H A-6lA COMMUNICATION RECEIVER 

LAFAYETTE N U VISTOR 
GRID DIP MET ER(as i/lustrarod) 
Compact t.nic one hand opaa.Llon. 
•'TC'quf"hf.1 J10gti 1·7· 180 lie/ .. 230"· 
AC optnllou. r;upp~ C'OU1plet.t! .. Ith 
• 11 coll1 a.nd lJUU"UcUoni.. f UUO.O. 
Carr. :.., -. 

KYORITSU 
GR ID 
DIP METER 

~8'.1~a~~~1i1.;.~~~t~1:: <B vr-..t'fftl• 

SIU O.O I' .t I' 3/ fi. 
TRANSISTORISED 
ORW DIP 11.!JTEB 
o.-. oc. 440 kd•·280 
)k'• 111.11.0. ~ I: p 
SIG 

SILICO N RECTIFIER.$ 
200 P.I. V. 200 m.A .. • • 2 I 
- r .t. V.6 amp •• .. .. 518 
400 P.1.V. Sams• fS.C.R.).. .. 10J-
400Y'. r.t.V. s amp.. 7tl 
1,000•. P.l .V. 0>0 ,.A 7/1 
soo ... r .1.v. $00 n1A. a e 
•oo ... r.1.v. :.oo tnA s1e 
800Y. P.1.V'. ~a.mi>.. , , . 
70,._ J\ J.V. I amp. .. 3/0 
\~0"· P.1.V. l O:io m.A • • 1/-
700•. r.1.v. 100 amp • . 0 18 

Dl1countA for quau\.ltfu. Pott utn, 

20V DC •• llJI 
~ov oo .. u 10 
IOOV 00.. 2!18 
u ov 00 •• 28/8 
300V DC •• U/8 
600V 00 • • 2218 
16V AO .. 2118 
OOV AO •• 22•8 
UOV AC •• 22/8 
300V AO • • 22/8 
600V AO _. 22/~ 
"8" Mrta 

ID>A •• zg/8 

Dug Ker-• J4.10.0 
Elecuon.le Key• i t0.10.0 
.Mttha.nkaJ F\lkn u u..ed in 
IJA·HO RX. It.It.I 
~:?;~~ De·Lu.u V.P.O. 10·. 13.lt.e 
PlelJ 8<renrth Mri<n 1·2>0 
Mo/a !3.12.8 
Tr&n.ol.otortoed >ield 8tr..,cth 
ld• t.on 2.6·55 l>la/o IUU 
Coalt.a.l Aerial C.'h.a.nse Over 
Rola71, 2 for J l. IU 
11. R.O. Dial• 11.7.8 
U. R.O. Coll" l'Ull ••I ol 0 0 /C 
l:olt. JI0.10.0 
l A.mo 11.P. Mettt11 10.e 

AR88D or LF. A iood selection 
always available from £30. 

LO NDON AG EN TS FOR 

e T W ELECT RO NICS 

e CODAR 

• GREEN 
e CON TACTOR 

SWITC H GEAR 

• PARTRIDGE AERIA LS 

Ou1.t.AndlnJ' nlue. Hlitb-dua recd~e:r 
('(>Vt:rlO§'. 0~0 lr.:c,..-.. 1 )J(' .. on .C bawtp-. 
ln«•f'IH.l"-l~• " ' t.n '~h·ef plu. recUau. 

~l~Jt~. ~l~~~'r'~!~:~j !:~I~ 
80/ 40/"lO/U aocl 10 mdtt ~ml•. Slide 
rule:dl.t.I, a.C'f'ln;l trlnunrr. U.}~.o., not.c 
Jl111ll.('r. Outitut for phone. or qk"a.ku. 
Qptn\\.('>ton 11 6/2'20/'.!.40\!. A.C. Su1wuoo 
brarnl new 1rnd ru1tn.nl.tr«I, "''IU1 
111.anu,.1. 24 Oo.t. CarT. 10/·. 

Rl09 MK. II COMM U N ICATIO N 

RECEIVER 
11 "al'"t hl~h 51r~1t- c<•nll'llUnka1tun rtteh-er 9t1ilftl1lt" 
fo..JI' tn\JllCll u~. l·• .. l() \Ii•,., 011 I l1.t11•t.. All L"\\ Pll 
OJkndon. ln~~·nUt• t•r-t'f"l .. l•m n-niltr •lrh·e. l\.Y.U. 
;\erf,.'\f lrimmtT. IO\<rnAI "'l"":\li:l·r ""d I:?\, D.t;. lntunttl 
J>O"""r .. uv1~b . !'uN•fk-11 111 uttlltul ~molhlvu, fully 
~ro AIMI ch<-C"<"lt. .122 10 •• <.:arT. :..~.-~ 

l tAR I R.800 AlllATEUR 
COMMUNICATION 

RECEIVER 
Sew ayalA,I conLtOlttJ trip1t 
conva•lon de hu:e 80·10 met.re 
band reulvtr. 1'.xtrct. etr h!rh 
14" .. oaltJ\'ltr . .electh·ltr •nd 
~taltlUty. fh>tcll.\l fCAtura in• 
elude 3 11' •t.aet.t. CTY•t.al 
C1onltolled otdUa.t()r. • '4?Cllon 
!JC ttlt.tr, 008" in.ta. BPO· 

~~r. !~ s~.,t~u:'°:!':!.d .~~~ V • 
an.d guan.otard • .Sew L...-t f'ewr Spee.W Prlto to Cltu 180 tach. S A.£ tor tull det.&tll. 

LAFAYETTE V. H .F. RECEIVERS 

if.A·~),, ,, 11w 1tAF"r nv.( e 1\· P.n:t. ao~u:r, 
\It i!. ~H.P. :i"tate- Uuth tu "l"'.akff tu !.'30 
,. A.C. Wcimlrrtul \'nlue. !18.7.8. (..'ltrr. Ul •• 

H~,.:,:!A v .11. 1u:(·mn·m. 1:1~·1i4 llt t.. 
Pulh• tun('(f U.1'. •UU:t' an1I 3 J.Y. •t.111;~. 
HullL In i.1>t:A"('t. I lit ".?:lo,._ A.l'. \\'on.tnf"I 
u~hl(!. f!O. (.MT. 10 •, 

OHOl' SO J'l.r\SI·: .A~1'V.SS'A. fh lhAltlf' for 
cht11 r ot '4b0\'1• rt't.'t'IV"l'I· 59 5 exu a.. 

Open: 
f Lm.-4 p.m. 
Every day 
Monday t o 
S.tv rday 

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

Pa rt 

exc.ha n1•• 

we I com• 
Toleph-: GEAAAAD 1204/9/SS Cobia : SMITHEX, lESQUARE 
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ANTENNA PROBLEMS 

' • 
The revolutionary JOYSTICK ANTENNA SYSTEMS present a satisfactory solution 
to all the problems of restricted space transmission and reception antennae. A 
completely new range of tuning units bas been designed to allow the maximum 
possible efficiency with absolute simplicity of tuning and operation. For transmission 
on all amateur bands from 1.8 Mc/s to 30 Mc/s, for general short wave a nd broadcast 
reception and for commercial application (static and mobile). This variable frcquenc~· 
antenna system has been acknowledged as the most successful solution to a host of 
aerial problems. Over 10,000 are in use all over the world. 

Hundreds and hundreds of terrific testimonials may be seen a1 the Joystick Office 
- the selection shown here will prove the point. 

" Worked GW on CW with JOYSTIC K standing 
on the ground ( 160 metre band). My sigs were 
579. Compare with his report 589 using 500 ft 
wire." G3L\'£, Loughborough, Leicester . 
.. TheJOYSTLCK really is AMAZING:· VP9VV, 
Bermuda . 
.. First stations received were a 9Q5 and a ZEI 
on 20m A. M ." .J. G. Barber, Gillingham. Kent. 

.. lt·s FANTASTIC.' ' 1-1. T. Roller, London. 
N.W.I. 

.. I am AMAZED with the performances of 
my JOYSTICK. FANTASTIC RESULTS:· 
WNSIOG. 

Abo.,e: 011e of tlte new 
JO YMATCH 'EASY-TO-USE' 
m1iu wlrli b11ilt·ill RF indicotor 

JOYSTICK VFA CAN BE HEARD ON THE BANDS 
EVERY DAY- ST ART THE NEW SEASON W ITH A 
POTENT SIGNAL-ORDER YOURS TODAY! 

U K AGENTS: G. W . Smith & Co. (Radio) Ltd. , 3 Usie Slroet, London W .C.2. 
Stephens--James Ltd., 70 Priory Road, L lveroool 4, 
Chns. H. Young, 170/172 CorporaUon Stroel, Birmlngha"' 4, 
R.S.C. (Manchester) L,d., 326 Arg)'IO Slreel, Glasgow, c . 1 {&nd nll branches) or ask )'Our locnl Llcu1ler. 
Ovorsaa.s: Franco : Varotluc-Comlnunr, 2 Rue J.lseph·Rlvlere, Paris, Courb<.'Yolo, Fr"8nce. 
Scandinavia : Permo, Nygaardsgaton 42, Fredrl~st!'d, Norw8)'. 
W eit Germilny: Ing. Hannes Bauer. 86 8nmbcro, Hornlhnlstrasse 8. 

Stolz & Goe$$1, 8 Munchcn 15, 8nyorstrosse. 3. 
nnd World Wide A gencies. 
U.S. Patent No. 3274600 S. Africa Patent No. 63(4389 
U.K. and World Patenls applied for. 

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

• AND ONLY THE FACTS / 

• SEND TODAY 
Partridge Elect ronics Ltd., Caister House, 

• Prospect Road, Broadstairs, Kent. 

• 

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

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

• 
. .................... . .. ................................ ........ RSA 

• • • • • • • • • • ••••••••••••••••••••••• 
RSGB BU LLETIN J AN U ARY, 1967 5 
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• • • • • • • the TW COMMUNICATOR 

• EASILY INSTALLED 

• SIZE 12• x 4t' x 7" 
• SINGLE BAND UNIT 

• 12 VOLT DC OPERATION 
• HIGH LEVEL MODULATION 
• PUSH TO TALK OPERATION 

• ALL TRANSISTOR RECEIVER 
• 10-15W TRANSMITTER QQVO 

3-10 P.A. 

COMMUN I CA TOR 2 144-146 Mc/ s £75 

COMMUNICATOR 4 70·1-70·7 Mc/ s £75 

Complete 

-only Mic. & Aerial needed 

AlSO AVAll.ABLE-TW·2 IOW. TX with high level mod •• componlon molns 
P.S.U. TW Nuvlator Converter. T\V70 CM A2521 Converter. Solld 
State Conv.ert.ers. 2 metr• and 160 metro Mob11• Receivers. TW T op 
Bander 10w .. TX. 2 metre Solid S tate V.F.O. 

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

N. W. ELECTRICS 
52 GT. ANCOATS STREET, 

MANCHESTER 4 
CEN 6276 

THE NORTH'S LEADING STOCKISTS OF 

THIS MONTH'S SPECIAL OFFERS 

l(.OKUSAI Mechanical Filte rs. Approximate 
6db Bandwidths 2·4 kc/s and 3·4 kc/s £8/5/- p.p. 

SUPER AIR SPACED COAX. 300W, 200 
Mc/s. Low loss. 20 yd. £I, 40 yd., 37 /6, 60 yd. 
55/·. Postage 3/-. Any above lengths only. 

" Q " 5 COMMAND receivers, 10 only. 190 to 
550 kc/s. New boxed. £4/ 10/-. Postage 6/-

AERIAL WIRE, copper, 14g. Hard. D. 70 ft. 
15/-, 140 ft. 29/-, 357 ft, 67 /6. Post 3/-, 4/6, 6/ · 
respectively. 

G3MAX, G3SMI, GSSB 

EDDYSTONE 
RECEIVERS & COMPONENTS 

T. W. ELECTRONICS 
RECEIVERS, TRANSMITTERS, CONVERTORS. 

HALSON MOBILE AERIALS 
DENCO COMPONENTS 

" Q" MAX CHASSIS CUTTERS 
WE HAVE A TREMENDOUS STOCK OF SMALL 
COMPONENTS FOR VALVE & TRANSISTOR 
CIRCUITS. METERS, TEST EQUIPMENT G.D.O .s. 
FIELD STRENGTH METERS. SPECIALISTS IN 
REPAIR, ALIGNMENT, OF ALL TYPES OF 

COMMUNICATION RECEIVERS. 

RSGB BULLETIN JANUARY, 1967 
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I J. B. LOWE I 
I 51 WELLINGTON STREET, MATLOCK, DERBYSHIRE • 
I Tele phone N o.: Mat lock 2817 (2430 after 6 p.m.) I 
• 

In the new line I can offer the Sommerkamp range comprising thr FL-200-B Tx. FR-100-B Rx, FL-1000 I 
• 

Linear and the FT-100 transceiver, all of which are incredible value for money. Incidentally, if the tern- • 
porary 10% import surcharge is removed as promised, my prices will of course, go down accordingly. 

• Other new stuff includes National NCXS and the new NC2000 transceiver, Swan 350, KW2000 • 
• and the Lafayette range. II 
,___________ In the second hand llr>e I can offer the following:- ----------' 

RECEIVERS 
Redifon RSO-Magnificent beast, as steady 

as the rock of Gibraltar, about the same 
size and weight 

RI07-0ne of the ugliest Rx's ever built. 
However I never cease to be amazed at 
the performance of these old clunkers. 
This one does perform extremely well 
and is AS NEW 

Eddystone 358-AI. 
HASSA Aircraft RX-In stock. These 

honestly are GOOD 
Star SR600-This one has shaken me. I 

thought they were dreadful, but this one 
is really good. As new and well worth 

N ational NC77X-Not a very good Rx 
but is as new and worth 

Eddyst one 358-With ham band only coils. 
Excellent. 

H RO-Unmarked 
GELOSO G209-AI hambander at area­

sonable price 
Eddystone EC IO-AI 
Hallicrafter Sl20-Mint. Twice the 

number of stations above IS Mc/s! 
Eddystone 740-A I 
Heathkit RAl-Mint 
An enormous Marconi Double Diversity 

effort, complete with Marconi I kc/s and 
2 kc/s crystal filters. A Rx in the grand 
manner 

TRANSMITTERS 
KWSOO-Linear-Excellent. Surely must 

be worth 2/- a watt! 
H o m e Brew SSB TX ( OAF Type)-160 

to 10. Complete with I in. monitor 
'scope built in. Separate p.s.u. Eddystone 
dial. The wiring is truly amazing but it 
works! Must be worth 

H ome Brew CW only TX-80-10. Made 
of minimitter modules and pokes out the 
legal limit with ease. This is a good one 

Tokai 10 Met re W a lkie-Talkies-Crystal 
controlled on 28·5 Mc/s. These are better 
than most and cheaper than most 

Codar ATS-And beautifully built a/c 
p.s.u. as new 

Labgear LGSO-Mlnt. Not just one lousy 
sideband, this rig transmits both and a 
carrier as well!! 

Swa n 350-Demonstrator 
Swa n Full Coverage VFO. Demonstrator 

£75 0 0 

£15 0 0 
£20 0 0 

£19 7 6 

£75 0 0 

£20 0 0 

£20 0 0 
£25 0 0 

£40 0 0 
£38 0 0 

£18 0 0 
£25 0 0 
£35 0 0 

£35 0 0 

£50 0 0 

£25 0 0 

£25 0 0 

£10 10 0 

£16 0 0 

£30 0 0 
£200 0 0 

£45 0 0 

Special :-National N .C. 190's, Brand 
new. (List over £97.0.0.) 

ODDS AND ENDS 
N o mbrex Transist o r S ig. Gen.-Very 

cute. Mint 
70 Mc/s Ba luns. Marconi-Brand new. 

Amongst other things they make a good 
putter! 

Kyorit su Grid Dip Meter-New 
Bug Key-New. Rattle off those dits like a 

mad thing! 
QPl66--ln stock. (and the transistor ver· 

sion ordered two years ago looks like 
being finally delivered) 

Boom Mike Earpho ne 
Hamgear PML-Preselector · 
H anson T ransisto r Checker-New 
Electro nic Keye rs-New. 30 w.p.m .. 

while tuning over the band with your 
other hand! 

Ge loso 4/ 102 VFO 
Eagle Signal Generator-Mint 
BCnl-A good one 
Codar PR30X-Mint 
Filters- Meehan ical and crystal. Meters, 

plugs, sockets, chokes. knobs, coils-a 
wide selection of bits and pieces. 

SPECIALS- BRAND NEW 

£75 0 0 

£7 0 0 

30/- post free 
£12 10 0 

£4 10 0 

£12 12 0 
£4 0 0 
£5 0 0 
£6 o·o 

£16 10 0 
£2 10 0 

£12 10 0 
£20 0 0 
£5 0 0 

Miniature tubular trimmers -f-5 pF and 3-1 S pF I/· each or 
S for 4/-. 

1000 pf feed throughs 6d. each, 5/- a dozen. 
Small temp. compensators NI 500 and N750 negative temp. 

coefficient I pf capacitors. Stop that drift. 6d. each, 
5/· a dozen. 

A s.a.e. will get you my lists of stuff ranging from the exotic 
to the horrible (mostly horrible!) 

Trade-ins: Certainly. 
H.P.: Certainly. 

SERVICE DEPARTMENT 
Time and again customers trade in stuff ("perfect, old boy") 

because it has an obscure fau lt which neither they nor their 
friends have been able to trace! In the past this has caused us 
mur.h weeping, wailing and gnashing of teeth (those without 
teeth gnashed their gums!) but those days are over because 
I have at last found a colleague who has been in this business a 
long time and who sorts out troubles quicker than I thought 
possible. So if you are baffled, give me a yell and we' ll let 
John out of his cage long enough to fix it. 

7 3 de Bi ll , 
VEBDP / G 3U BO 
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.::rt. We are the Antenna People 
SOME OF OUR ANTENNAS 

VERTICALS : RV-4. 10, 15, 20 & '40 Metres. 
Y.-4-6. to, 15, 20 & '40 Metres. 

Y-3 Jr. 10, 15 & 20 Metres. 
YTD 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. 

HORIZONTALS: TA-33 Jr. TA-32 Jr. 10, 15 & 20 Metre Beams. --~-

MP-33. 10, 15 and 20 Metres. 
A-203-C. 20 Metre Monoband Beam. 

A-315. 15 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, 15 & 20 Metres. Trapped Dipole. 

Short Wave Listener's Antennas : SWL-7 Broadcast Short Wave Bands. 
RD-5 Ham Bands, 10, 15, 20, '40 & 80 Metres. 

D-'iBCA. Base loading Coll for 80 Metres with V.+6. 
AK-60. Masthead Adaptor. 

Polythene, Cord and Rope. TA-33 
Rotators. 

Coax Cable & Twin Feeder. SOME CURRENT PRICES 
TA-32Jr. £19 · 5 · 0 

S.W.R. Indicators. TA-31 Jr. £11 ·0·0 

Accessories: 

Towers. V-3 Jr. MP-33. £32 · 17 · O 
Send for complete Catalogue, containing full details of Antennas and other technical A-315. £ 19 · 16 · 0 
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information. 25 pages I/·. A-203-C. £46 · 5 · 0 

Mos/el/ ~.o{_td. 40, Valley Road, New Costessey, Norwich, ~:;:l~
1

~0~~c;~~· 
Telephone : COSTESSEY 2861, Orders only 

SWAN THE MOST RELIABLE AMATEUR TRANSCEIVER EVER 
MANUFACTURED. ASK THE AMATEUR WHO OWNS ONE 

Sideband suppression : 
40 d B. 

Carrier suppression : 
SO dB. 

Lower sideband 80m.-
40m. 

Upper 20-IS-IOm. (oppo· 
site sideband kit avail­
able). 

Full range of accessories: 

100 Kc.!calibrator kit £9 10 

Opposite sideband kit £8 IS 

Transistor V.O.X. ... £16 0 

Remote V.F.O. with 2l 
adaptor for up to 
200 Kc. split fre· 
quency working ... £50 O 

Remote V.f .O . with 22 
adaptor for full 
band split frequency 
working £57 0 

Basic transceiver with A.C. supply/speaker, £250 
e Big Signal well in excess of 400w. P.E.P. SSB, up to 320w. C.W ., llSw. A .M. 

Precision dual ratio tuning. 
full coverage of all bands 80-10 Mtrs. 
Immediate delivery. Top a llowances on 

modern trade-in equipment. 
First class after sales service. 
Latest brochures available_ from your supplier. 

See your appointed Agent - London : Philadelphian 
Electronics, 188 Broadhurst Gardens, N .W .6. Midlands: 
J. B. Lowe, 115 Cavendish Road, Matlock, Derbysh ire. 

Scotland: L H ardie, S42 George St., Aberdeen. 

PETER SEYMOUR LTD. 
410 BEVERLEY RD., HULL, YORKSHIRE Tel. 41938 (43353 after 7.30) 
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REGIONAL REPRESENTATIVES 
Region 1.-North Western. 8 . O'Brien, GlAMV. I W>terpark Ro>d, Prenton, Birkenhead, Cheshire. 
Recion 2.-North Eutern. K. Skctheway, BRS2018S, SI 8.ret Road, Walkergatc, Newc:astle·upon-Tyne. 
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Recion 7.-London. P. A. Thorogood. G4KO, JS Gibbs Green, Edcware, Middlesex. 
Region B.-South E>Stern. 0 . N . T. Williams, GJMOO, Seletar, Now House Lane. Thaningto~. Canterbury, Kent. 
Region 9 .-South Western. R. E. G riffin, GSUH, 13 Alexandr> Road, Uplands, Bristol 3. 
Rocion 10.-So uth Wales. C . H. Parsons. GWSNP, 90 Maesycoed Road, H .. th, Cardiff. Glam. 
Region 11.-North Wales. M. Williams. GWJLCQ, "Owyros," 12 Penrhos Avenue West, Ll•ndudno Junction, C.crns. 
Region 12.-North-East Scotland. J. Macintosh, GMJIAA, Broom Pork, Cr>dlohall. Inverness. 
Region 13.-South· E>St Scotl•nd. G. P. Mill•r, GM3UM, 8 Plewlands Gordons. Edinburgh 10. 
Region 14.-Wost Scotland. A. F. Hunter, GMJLTW, ~-S Cassillis Road, M•ybolc, Ayrshire. 
Rogion IS.-N orchcrn Ireland. L. M. Lysko. GI JCOF, 63 Church Street, Porndown, Co. Armagh . 
Rogion 16.-E:ut Anglia. P. J . N•ish, GJEIX, 6 Mildmays, Danbury, Chelmsford, Essex. 
Region 17.-Southern. L. Southwell , GJJLS, 15 Hollybank Road, Hythe, Southampton, Hanu. 
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QSL BUREAU MANAGER 
A . 0 . Milne, G2MI, 29 Kechill Gardens, Bromley, Kent 
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Two items from the Electroniques Manual .. . 
Brilliant Valved ' QOILPAX' 
• Highly sensitive (1 µV for 15dB S/N 
ratio when followed by a normal IF 
Strip) • Hig.h-sensitivity RF stage 
is designed around EF 183, connected 
in a Miller compensating circuit, 
followed by an ECH81 triode heptode 
frequency changer, using oscillator 
circuits. These give optimum mixing 
conductance on each waveband with­
out any pulling! Each oscillator not in 
use is shorted out • General cover­
age and hamband models available 
both designed for an . 
IF output of 1620 ..._ .. ...- : ~,. 
Kc/s • Except- -f.· iJ - · 
ionally low • ,..c ~-
second channel ~"~~ = . A c '-" ,. 

f) r;: r ,._ , ,..·· .,,,...,.. 

- v.. ~ t. 
:;..1~t:.. 

interference • Units are completely 
wired, tested and aligned. 
Both Models: £12.12.0 each complete. 
p.p. 4/-. 

Today's m ost advanced rotator aerial 
e Aims within ONE DEGREE of t rans­
mitter location • Twin synchronised 
motors e No guesswork, no i rritating 
gear cl icks. Precise fine adjustment 
through 365° location • Continuous 
Instant Direction Indication - even 
when motor is not in use • Accurate 
repeatabi l ity - aerials position can 
always be pinpointed • Turns the 
heaviest arrays easily under A LL 
weather conditions. 
Price Automatic Model: £17.17.0. 
Compass Model: £12.12.0 + p.p. 3/6. 
Electroniques (Prop. STC Ltd.) 
Edinburgh W ay, Harlow, Essex. 
T elephone: Harlow 26777. 

High-grade components for amateur communications 

electron iques 
6714MG 
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News from 
Headquarters 

Mr W. A. Roberts, G2RO 
Th.: Council has accepted with much regret the resignation 

of Mr W. A. Roberts. G2RO. from the Society's Council. 
Mr Roberts was elected wi1h effect from I January. 1966. 

Mr B. Armstrong, GlEDD 
co-opted to serve on Council during 1967 

The Council has co-opted Mr B. Armstrong, G3EDD. 
with effect from I January, 1967. to fill the vacancy caused 
by the resignation of Mr W. A. Roberts. Mr Armstrong 
will serve until 31 December, 1967. 

Mr P. C. M. Smee 
Assistant Secretary Peter Smee is leaving the Society's 

Headquarters staff on l2 January, 1967 to return lo industry. 
Although not a radio amateur, Peter has devoted himself 

10 the Society"s interests during the last three years with 
great enthusiasm, and we are very sorry lo see him go. 
He takes with him every good wish for his future success. 

Keyer required for Malaysia Beacon 
The Malaysian Amateur Radio Transmillcrs Society 

intends 10 set up a 144 Mc/s beacon station and requires a 
keying unit such as the Keying Device No. I or similar. 
It would be appreciated if any member knowing a source of 
this equipment would advise G2BVN e/o Headquarters. 

G2RO now leads Midland RIC 
Former Council Member W. A. Roberts. G2RO, is the new 

Chairman of the Midlands Radio Industry Club. Mr. 
Roberts is Head of Administration for the BBC in the Mid­
lands region, a position he has held since 1960. Formerly he 
was Regional Engineer for the Midlands Region. 

Tho T homot Memorial T rophy w u handod by Mr R.W . Balley, G2QB, President 
of tho First Class Operators• Club, to the Prealdent of the RSGB. Mr R. F. 
Stovons, G2BVN , at the Annual D inner of tho FOC held on 28 October, 1966. 
It Is to be awarded annuall y to the l1adling UK oplfalor ln the c.w.1ectlon of the 

1 McJ1 DX Cont••t. 
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Installation of President 
Mr A. D. Pauerson, Gl3K YP, will be installed as the 
thirty-third President of the Society during the course 
of a General Meecing and Social Evening 10 be held at 

Kingsley Hotel, 
Bloomsbury Way, London, WCI 

on 

Tuesday, 17 Janua ry, 1967 
Commencing at 7 p.m. 

Admission will be by ticket, available on request 
(with s.a.e.) from Headquar ters. (Tickets restricted 

to two per member.) 

Deputy Regional Represent ative 
The following member has been appointed Deputy 

Regional Representative for: 
Soun1-EAST LONDON 

A. J . Gould, G3JK Y, 60 Merlin Grove. Rct·kcnham, Kent. 

Affiliated Societies 
The following society is now aniliated 10 RSGB: 

ST. HELENS ELECTRONICS Socurrv, c/o B. Hardy, 198 
Knowsley Road. St. Helens. 

The following society was omiued from the list of 
Affiliated Societies published in the 1967 Edition of the 
RSGB Amateur Radio Calf Boo/..: 

R EIOATI( AMATEUR TRANSMIITING SOCIETY 
D. Thom. G3N KS, 12 Willow Road, Redhill . Surrey. 

Muflard Award for 1967-Nominations Invited 
In accordance with Rule S, the Council im•itcs nominations 

for consideration for the Mulla rd Award for 1967. Such 
nominations should be sent in 11riting to the General Manager 
nt RSGB Headquarters to arril·c not later than 28 February, 
1967. 

The terms and conditions governing the Mullard Award, 
arc as follows: 

(i) The Award is offered annually by Mullard Limited 
during the pleasure of the Directors of that Company. 

(ii) The Award will take 1he form of a gift in kind (prefer­
ably electronic or electrical apparatus and/or books) lo 
the value of £25, and a plaque. 

(iii) The Award will be made lo the member of 1he Radio 
Society of Great Bri1ai1l resident in the United Kingdom 
who in lhc opinion of a Commillec co1lsis1ing of three 
reprcsen1a1ives of Mullard Limited and three repre­
sentatives of the Council of the Radio Society of Grcal 
Britain. has. 1hrough the medium of Amateur Radio 
during the preceding 1:<1lendar year. rendered outstand­
ing personal service lo the community by his own 
endeavour or by his own example of fonitude ?.nd 
courage. 

(iv) The presemn1io1l of the Aw.1rd will take place durii'g 
the month of Apri l c~ch yc9r on a date and r t a place 
10 be decided by the Commillcc. 

(v) 11\ January of each ye;1r. the Radio Soi.:iety of Great 
Britain shall. through i1s official journal, i1wi1e n.omina· 
lions for the Award. Each such nomination sha ll be 
suppon ed by at least three Corporate Members of the 
Society and shall be accompanied by a brief factual 
account of the personal service rendered by the nominee. 

More News from Headquarters on page 46 
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TECHNICAL TOPICS 811 PAT HAWKER. G3VA 

T/1e Potential of Microelectronics . Plastics (epoxy) Se miconductors . Integrated Circuits . Low­
cost ICs . IC Multivibrators . Linear Circuits with JCs . IC Product Detector . V.F.O. Buffer 
Blocked-grid Keyer . Transistor Balanced Mixer More on FETs . Common-gate FET Amplifier 
Dual-gate TGFETs . TGFET Bal<mced Modulator . JGFET Precautions . Useful Transistor Types 

A MAJ~R upheaval in cquip;ncnt prac1ice is building up 
more rapidly lhan most of us suspccled. and is 

unquestionably going lo affecl our gear in lhc very near 
flllure. Those with their ears to the electronics ground will 
probably have already surmised that the opening sentence 
refers to the approaching era of low cos1 integrated circuits 
()Cs). Over the past few years. we have referred from time 
to time lO lhe progress of microelectronic devices-thin and 
thick film c:ircuits. packaged hybrids with flip-chip transistors, 
S ICs and the like- but this had usually been accompanied 
by the proviso lhat such devices. though interesting. were 
slill some way from entering the day-to-day practice or 
An·a1eur Radio. 

Now. we believe. lhe posi1ion is changing, and changing 
fas1. Bul, perhaps surprisingly in view or the original aims of 
microelectronics, their coming is nol primari ly going lo 
be concerned with making our equipmcn1 much smallcr­
though this will be possible- but with an appeal based solidly 
on price, co111·e11ie111·e in construction. and reliability in 
o;Jcration. With the aid of integra1ed circuits we should 
be able lo tackle complex equipment more cheaply, more 
quickly a nd wi1h more cenainty of achieving satisfactory 
results. Integrated circuits-and other forms of modules­
will make possible units in which literally hundreds of 
trans istors will be accepted as normal. for inslance for 
frequc11cy synthesizers. 

But the decisive factor will be price. This may seem sur­
prisi1ig 10 these members who are aware that a lot of the 
current devices cost a good deal. and react al the idea of 
paying. say £5. £ 10 or even more for a uni I the size of a 
transistor. It is true that many of the more interesting 
packages do , al lhe moment, cost considerably more than 
lhc equivalcn1 in con'(cntional, discrete components and 
semiconductors. But this position is being upset as the device 
manufacturers pitch iruo a price battle for markets, a nd wilh 
th.: growing impact of low-cost plastic (epoxy) encapsulated 
devices. Since lhe growth of epoxy units is equally bringing 
prices of transistors tumbli1\g down, it is worth spending 
a momcnl on this development. before getting back again lo 
the qucs1ion of in1cgratcd circuits. 

Plastics Semiconductors 

For a number of years, lhe majority of high grade Lran­
sis1ors have been appearing in hermetically scaled metal 
cans under various ·· TO ·· designations. But the cost of 
such packaging represents a significant proportion of the 
total cost of manufacturing lhc devices. Recently quite a 101 
of semiconductors have been looking rather like liule black 
beads. with the semiconduc1or pellet buried under a covering 
of epoxy material. This appreciably cheaper form of encap­
sulation has been exploited, particularly in Hong Kong, 
and many of lhc larite American firms arc now completing 
rheir devices there. Nol only arc many small-signal bipolar 
transistors now appearing in lhis guise, b111 a wide range of 
unijunction ancl FET devices. silicon controlled rectifier~. 
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integrated circuits and e ven low-cost power transistors {for 
example the Bendix 85000) have been markcled. 

For some months, epoxy encapsulated transistors have 
been offered in the UK al prices (in large quantities) of 
around 2s. each, and ralhcr less in the United States. These 
devices tend to have some characteristics inferior to the metal 
units; for example, they arc not so resistanl to humidity and 
usually work over more reslriclcd temperature ranges- but 
in praclicc many are now capable of meeting even military 
and industrial specifications. One snag from a radio poin1 of 
view is that the considerably greater dielectric cons1ant (of 
the order of five times as large). tends lo reduce high frc­
~uency performance. and makes them less suitable where low 
internal lead capacitances are required. 

Low-cost ICs 
Plastic encapsulation is one-but by no means the only­

reason why integralcd circuit prices arc at last coming down 
to well below the equivalent cost of separate components. 
Probably a more important reason is the improvemem in 
manufacturing yields-that is to say the number of good 
units one finishes up wi1h as a pcrcemage of the total made. 
Yields of ICs have been notoriously low- commonly 
ii is said that there have been abouc eight or more ·· duds " 
for every good device- so that any improvement in yields c.111 
lead lo dramatic reductions in price. And belier yields arc 
being ob1aincd. 

Still, it is epoxy encapsulation lhat is bringing on to the 
market some of the cheapest devices 10 appear so fa r. In 
front of me. as these notes are written. is a small unit, 
roughly the size of half a pea. from which cighl leads emerge. 
This is a Fairchild ·· Micrologic" (JLL) 9 14 "dual gale··­
and it incorpora1es four small-signal silicon transistors and 
six resistors. Mike Barlow. cx-G3CVO. who ~ent it to me. 
tells me that the goini; price for these units in Canada is now 
down lo S 1.07 (say 8/-). And this is a uni t which although 
in1ended primarily for use in computer-type digital logic 

• 
~ • .. • • - • =• - • • :::==-• 

A Sony lnte9ur.t ed circuit on the fiQht compared wlth the equivalent 
componen ts. 
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lntegrAtod circuits mounted on TO$ hea ders. 

circuits, nevertheless, as we will try to show, has a number 
or very practical applications in receivers and test gear. 

As M ikc Barlow puts it: ·· T his is fantastic- just last year 
I Cs were 4 and up. a nd in 1960 they were $ 100." 

Admittedly. at the moment. and especially in small 
quantities. you would be hard put to find many 1:1ryits 
selling at much under £L in the UK-bul the pos11Jon 
will almost certainly change well before the end of 1967. 
Indeed in •· 100-up " quantities, prices of 12/· to 15/- arc 
becoming commonplace. Only recerll ly, we saw the proto­
type of a neat liulc Sony broadcast receiver in which the bulk 
or the circuit (bul not the output stage) consisted or a single 
IC 1md a number or American televisio11 makc1 s arc already 
pulting I Cs iruo their receivers (part ly, it is said, for prestige 
reasons since integrated c in;uits and ·· microelectronics" 
arc ra.,t becoming a selling point). 

So, clearly. now is the time to begin to think seriously 
about what I Cs arc, and what they have to offer. 

Some Basic IC Terms 
An extremely large number of introductory articles on all 

forms of microelecLronics have appeared in recent years, 
and we d o not intend Lo go very deeply into the subject or 
10 discuss the manufacture or the various devices. But there 
arc a few terms which must be understood in order to make 
any sense of what the various devices are. and how they 
differ from one another. 

First. it should be understood that the term '' micro­
electronics .. covers not only integrated circui ts but also the 
use of individual components. provided that the packing 
density is of a very high order. But we arc concerned here 
only with complete circuit networks packaged into one unit. 
We can consider an integrated circuit as a group of activ<' 
devices (t ransistors, diodes) and passive components 
(resistors. capacitors and inductors), and all necessary 
interconnections used as a building block in equipmem, 
which will probably also have additional discrete compo­
nents (and certainly will have them. at least for some time, 
in amateur gear}. 

In practice two rather diffe rent forms of IC have been 
developed. plus some ·· hybrid " forms in which these iech­
niques arc mixed together. The main groups are thin-film 
ICs and semiconductor IC.:s (SICs); there is also the thick­
film devices which can be considered as a variation of thin­
film units. 

Jn thin film form, the connections, resistors and capacitors 
arc deposited by various techniques on an insulated sub-
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stratc such as ceramic or glass; the active devices (transistors) 
a re at present usually attached separately. a lthough active 
thin film devices are being developed (partic ularly FET 
devices such as MOSTs). T ransistors intended for use in 
thin-film ICs are often referred lo as /lip-chips although 
many thin-film circuits use fairly conventional transistors. 

The SICs fall into two main categories. In 11111ltichip or 
chip form , the individual components a.re produced on 
separate pieces of semiconducto r material, a nd then 
assembled in a single package. On the o ther hand , the 
111011olithic SIC is entirely fashioned out o f single piece o f 
semiconductor material, with a ll components, devices and 
interconnections (and isolation) formed within just one tiny 
slice of the semiconductor. This is usually done by various 
diffusion planar processes; and since planar techniques arc 
easier with silicon this is usually the material involved. T he 
only additions arc the leads brought out 10 connect lhc SIC 
into circuit. 

The IC is often referred to by the type of package in which 
it is enclosed; this is usually the T05 metal can or the cor­
responding epoxy encapsulation; a rectangular flat-pack; or, 
10 permit more leads to be brought out, the dual i11-li11e form. 

Thick-film units, o ften in flat-packs, arc roughly com­
parable to thin-film devices but the basic unit of thickness is 
of the order of one-thou (0·001 in.) instead of just the few 
hundred angstroms of the thin film. It is some indication of 
the scale of dimensions in this world of microelectronics 
when a thousandth of an inch become .. thick " ! 

T he SIC. it should be noted. is not a" module .. containing 
a la rge number of componems which could be connected in 
d ifferent ways, but is a complete circuit having a finite num­
ber of leads brought out (up lo about 22), so that there is a 
limited number of uses to which any particular device can be 
put. And since it is clearly an advantage to have these in the 
form of basic repetitive circuits, they have tended to be 
developed for logic and digital circuits, of which very large 
numbers may be used in computers and data processing 
equipment. There are now units intended specifically for 
linear circuits as used in radio receivers but these still tend 
Lo be expensive. 

Since the circuit is pre-formed, at one time it was sug­
gested that the coming of SlCs would virtually eliminate the 
work of circuit designers, but in practice it is becoming clear 
that there is still plenty of scope for devising ways in wh ich 
tbesc units can be put togethe r, or combined with external 
components to form efficient and novel circuits. And 
because there arc serious limitations. at present. to the com­
ponent values in SIC circuits, it will result in a different 
approach to circuits in general. 

For instance, a high value resistor or large capacitance 
capacitor takes up far more of the basic silicon slice area Llum 
docs a transistor ; so that it may be preferable to use a whole 
string of transistors just 10 gel rid of the need for a single 
resistor or capacitor (it has been said, for example, that it is 
worth using five transistors to el iminate a single 47 K ohm 
resistor, and capacitors impose an even heavier penalty in 
slice area). 

In current monolithic silicon S ICs there is a limit of 
roughly 20 K ohms to resistor values and 200 pF to capaci­
tors, but many units are designed for lower values than 
these. A considerably wider range of values is possible with 
thin film and multichip devices, but even here there arc 
constraints which must be observed. The amateur will not 
normally be concerned with designing the IC but with 
devising means of using the lower cost, and possibly surplus 
o r sub-standard units which must surely become available 
in large numbers. 

At present there is no fully developed way of producing an 
inductor within an SJC, and this means that any inductors 
have to be added in the external circuit, if they canno t be 
eliminated by ingenious circuit design. There is for example 
the possibility of actfre filters using capacitors to provide 
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Fig. 1. All the tranalators a.nd component• shown within the dotted circle art 
contained within the µ.L tH 0 dual gate" Integrated circuit-a re latively almple 

eJtampte of IC practice. Right: key to leada. 

inductance but a more practical system is to eliminate inter­
stage inductive coupling with various forms of d.c.-coupled 
amplifiers The use of d.c.-coupled amplifie_rs in i.f. strip~ ~as 
already been used in a number of radio and telev1s1on 
designs. 

For the amateur, we imagine it will often be a matter of 
starting witb, say, one or two ICs in a piece of equipment, 
most of which will continue to be based on individual 
components and semiconductors, with !Cs graduaUy taking 
over more and more of the total circuit. 

Fairchild 914 
Perhaps the best way of getting to grips with what JCs 

are beginning to offer is to consider the epoxy Fairchild dual­
gate unit investigated by Mike Barlow. This is one of the 
low-cost series now being offered in the United States and 
Canada by this firm. A long article on this range appeared 
in Elec1ro11ics World (March, 1966). Fig. I shows that within 
this particular device tluire are four general purpose 2N708-
type transistors and a number of resistors. The Elec1ro11ics 
World article describes various logic applications, and some 
of these might find use in electronic kcyers, etc ; but it is in 
tbe m•J.ltivibrator and linear applications that the main 
amateur interest is likely to be concentnted. The 914, for 
instance can form tbe basis of almost all the conventional 
muhivib~ators-and one obvious use would be as a signal 
injector for servicing of the type descri.bed .in 1Tft RA (page 
91) ; it can also be used to form a Schmitt trigger, etc. 

._-------o -3.6V 

Fig. 2. An astable 01clllator or 1qu.aire-wave generator bqed on th•µ.L814 unit. 
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Fig. 3. Gener.aitor frequency for cir·cuit of Fig. Z fot different values of R. 

Fig. 2 shows one form of astable multivibrator using the 9J 4 
witb two external resistors and two capacitors; the approxi­
mate generator frequency for various component values 
is silown in Fig. 3, taken from the Electronics World article. 
Th.is basic circuit has direct application at r.f.: Mike Barlow 
has already tried this circuit with two I K ohm resistors, a 
single 470 pF capacitor and a 2 Mc/s crystal in place of 1J1e 
second capacitor: with a I volt supply from an almost 
exhausted Penlite cell he is able to hear harmonics up to 
30 Mcfs on his Eddystone 640, as a compact little crystal 
calibrator. 

Multivibrators constitute square-wave (digital) operation, 
but many of these digital ICs make useful linear devices. 
A basic form, in the case of the 914, is the differential ampli­
fier (a type of amplifier which has a number of problems with 
discrete components since ii requires balanced transistors). 
Figs. 4 and 5 show some ways in which the JC can be con­
nected up in wideband and selective amplifiers. Although 
.. Linear " at low inputs there is usually a built-in hard­
limiting action above some specified level, a characteristic 

---------------0 +3·6V 

---~---------a OUTPUT 

Fig. t . Use of at1' element a1 a llnearampllfter(d.c. to 1 Meis), limiter or square­
wave oenerator. It ls II near fot Inputs up to1SOmV, has a26dbgaln, and the Input 

•nd out~ut impedancoa are 1 K ohm. 
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Ro. S. Use of tho 814 as an r. f, amplifier or f.m. II miler up to about 20 Mc/•. with 
,about 30db qa.ln. I nput Impedance 11 ii.bout 3 K ohms, and the r9ftected toad 
Impedance 11 1 K ohm. ll acts as A limlter with Inputs above about 200 mV. 
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Fig. 8. Mike Barlow (ex·G3CVO) uses a µ L 914 in thlt circuit as a ptoduct 
detector for his Eddystone MO. 
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Flg.1. A low g;Un buffer ampUOor used with tho 01c1Uatordescribed In Ttchnlcal 
Topics. November 1HI, Ffg. 2. 
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making such arrangements attractive for f.m. i.f. strips, 
though rather less so for a.m. 

Anot!ler application, which Mike Barlow has already tried, 
is the use of a 9 J 4 as a product detector in the 640 receiver: 
Fig. 6, though he mentions that he could with a little more 
audio gain, possibly from a second IC. 

It may be argued that it is still rather early to think of 
using ICs at the higher UK prices, but there seems no 
reason why the individual should not be able to obtain a few 
units from the States, or alternatively find a source of rejects, 
etc. Already the American journals are coming out with 
many designs incorporating !Cs- Mike .Barlow mentions 
that VE2ML is using a µL914 and a i•L900 to form a small 
square wave generator to a design in Popular Electronics 
(November, 1966), and obtaining enough output from the 
900 with a 3 volt supply to drive an 8 ohm loudspeaker. The 
important thing to note is that computer-type devices can 
be pressed into service in many other fields. 

Make no mistake, there is going to be a lot to interest 
ihe :imateur in the world of microelectronics and ICs- and 
before very long. 

Since writing these notes, we have discovered that this 
range of Fairchild epoxy ICs is available in the UK from 
S.S.L (Components) Ltd., 15 St. Mary's Road, Ealing, 
London, W5. The µL 914. for example, currently costs J5s. 
in quantities of up to 24. 

Class A Buffer 
With so much emphasis this time on semiconductor 

devices, we have had to fall back 011 W IDF and QST for a 
couple of valve circuits. 

In the November TT, we gave details of the basic v.f.o. 
favoured by WIDF for his heterodyne unit (QST, September 
and October, 1966) and mentioned that he set considerable 
store on incorporating a really good butTcr stage. Fig. 7 
shows his design, using the pentode section of the same 
6U8A as is used for the v.f.o. 

Among the points he makes arc that a good buffer should 
have very low voltage amplification lo reduce Miller effect, 
and this is achieved by using only a I K ohm resistor as the 
load. The valve should also operate close to its normal 
cla~s A operating point without being driven into grid 
current. Grid current can be detected by a voltage drop 
appearing across the buffer grid resistor when checked with 
a d.c. valve voltmeter. 

I 
I 
I 
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MIXER 
I 

AMPLIFIER 
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120V 

Fla. 8. A low·ltvel blocked keyer. R1 governs .. make .. time 
constant, R2 sets the '" break 11 constant, and Rl 1et• the bias. A 
subsequent driven stage could be 1lmull•naously keyed by 

brlnolno a bias lead to the key conneetion/R1 slider. 
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Fig. I. The u1e of croa .... coupled tr•n1l1tor1 to form a bal•nced mixer without 
1peclal tran1formers. The load impedance Ii aboutlOO ohm1. 

Low-level Blocked-Grid Keying 
WI OF has also been running some articles on the elimina­

tion of key dicks, and the circuit of Fig. 8 comes from QST 
(Novemher, 1966): this is fairly conventional but the 
inclusion of the make and break shaping controls is rather 
unusual. This is for the low-level keying of early transmitter 
stages and it must always be remembered that any subsequent 
cl?.ss C stages tend lo re-introduce clicks, though this can 
often be avoided by making the keying" softer" than would 
otherwise be used. 

Transistor Balanced Mixer 
A rather novel balanced mixer using two-<:ross coupled 

transistors (somewhat akin to the valve circuit given in the 
November Tr) was a recent contribution by L. E. Geisler to 
the Electro11ics" Designer's Casebook" feature (17 October, 
1966); see Fig. 9. It is claimed that this offers advantages 
over the popular diode quads, in that no special transformer 
is required, and that there is some gain instead of being 
inherently lossy. 

The two transistors (2Nl303 in the original) have collec­
tors in parallel, with bases and emitters cross-connected. A 
positive going input signal switches on one transistor. while 
the other remains off; a negative going input switches on the 
other transistor but again produces a positive-going output 
pulse (the circuit thus seems to have possibilities for fre­
quency doubling). 

When correctly balanced, the output comprises upper and 
lower sidebands (that is, heterodynes) of the two input 
signals and even order harmo:lics of the input and carrier 
signals; but no fundamental components (so that like the 
November circuit it seems to be a double balanced mixer). 
The circuit functions best when driven from low impedance 
sources. About a 600 mV oscillator signal should be used 
for a 60 mY carrier signal. To prevent external mixing, the 
input circuits and the crystal oscillator should be well 
shielded. 

2N3823 

Flg.10. A common-oat• 200 Mc/a FET preampliflerwlth a oa1n ot about 10db and 
a Z·8db noise factor. Thll ha•• gain of about 3db le•• than the corre•pondlng 
common source •mpllfter but doe• not require neutrallzatlon. Trlmmera are 

0·5-llpF. 
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Field Efl'ect Transistors 
Information and circuits for FETs continue to appear 

alm.ost. in.P.ro(usion. One useful arrangement which has not 
been given before is the basic common gate amplifier of 
Fig. 10 taken from a paper presented at" Wescon 66." The 
common gate circuit has slightly lower gain, the same cross­
modulation advantages of the common-source amplifier 
but with the elimination of neutralization, and with ihe 
additional advantage that the signal input voltage is lower 
(because of the lower source impedance). There are few 
constructional problems, but it should be noted that the 
gain and noise factor of the stage are greatly affected by any 
feedback from the drain to the source, so that it is most 
important 10 use as much shielding as possible between the 
source and drain circuits. For v.h.f. it is also desirable to 
solder the gate lead to the interstage shield as close to the 
FET as possible and the Siliconix engineer suggests that in 
some cases the shield may even be soldered to the case of the 
FET. 

This circuit has good wideband performance so that it can 
give good perfor mance over the entire f.m. broadcast band, 
for example, without input tuning. 

The opportunity to sec the compact Davco DR30 receiver 
at the RSGB Exhibition- its miniature size came as a shock 
even though we already knew the dimensions- also gave us 
the chance to discuss some points with K4BXO. One matter 
which we had not gathered from the literature is tha t the two 
KMC type K1504 devices in the front end are IGFETs and 
nut junction FETs, and be considers that the insulated gate 
is an advantage. 

Another point that should be cleared up on FET amplifiers 
is that although these a re high impedance devices, this does 
not mean that the source impedance is always very high. At 
100 Mc/s the optimum input impedance for a common­
source junction FET such as the 2N3823 is about I 000 ohms, 
and in common-gate about 300 ohms (incidentally, this 
means that the signal voltage which can be applied to a 
common-gate amplifier before cross-modulation becomes 
objectionable is about nine times that for a common-source 
amplifier, although the aerial step-up gain has to be made 
up e lsewhere). 

An interesting review of experiences wi th FETs is given 
by 11 BBE in IARU Region 1 8111/etin (October, 1966) follow­
ing tests with Texas Instruments junction-FETs 2N3819, 
2N3822, 2N3823 and the TIS34. He reports that 2N3823 
is the best ; 2N38l9 the least expensive; and the best compro­
mise between price and noise factor is attained by using the 
TIS34. He considers the best r.f. amplifier circuits are the 
neutrode for h.f., cascode for v.h.f. and common-gate for 
u.h.f. For mixers he favours the signal going to gm~ and the 
oscillator signal (about 5 milliwatts) to source. 

An IGFET v.f.o. is described by W2YM in the December 
QSTand we hope to discuss this circuit next time. 

Dual-Gate (Tetrode) IGFETs 
Another promising development is the appearance of 

dual-gate or tetrode FETs, specifically intended for the front­
ends of h.f. and v.h.f. communications receivers. At the 
moment these are expensive, but they may not a lways rcmam 
so. and one of the new units (the RCA TA2644) is priced 
in the States at just under £3 (expected to be in fu ll produc­
tion later this year). RCA have a higher performance unit , 
the TA7010, but this is £12-plus. Another is the TRW 
PT220-sold in the UK by MCP Electronics- but this one 
a lso is probably quite a high-cost device. 

RCA claim that their devices offer " a major advance in 
communications receiver design " (see Elec1ro11ics Weekly, 
9 November). They are 11-channel, depletion-type, silicon 
JGFETs featuring extremely low gate leakage currents, 
feedback capacitance of the order of 0·01 pF, typically some 
10,000 micromhos transconductance at 7mA drain current, 
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Thl1 To>cna Instruments IC contn.ln• th• equlvafent of 11 componenta. 

and with the highly desirable square law characteristics (see 
TT, Sep1c111ber. 1%6). This signal is applied to th~ first gate 
and the gain controlled by the second gate. which can be 
connected to an a.g.c. line. The devices are also claimed to 
provide good product detectors. An experime~tal T~W 
receiver for v.h.f.lf.m. broadcasts has been described usu\g 
tetrode FETs for almost all stages. 

Another experimental FET unit described rece~tly w~ a 
class B audio amplifier giving some I watt output wtth special 
FET units, but the article concluded that low-voltage FET 
power <'.mpliliers are impracticable due to po~r circuit 
efficiency and difficult bias problems. It was pointed out, 
however (/£££ Tra11sactio11s 011 Broadc(IS/ a11d Television 
Receivl'r~. July 1966) that when high-voltage _FETs become 
available power amplifiers will become pracucable, though 
bipolar transistors will continue to be unchallenged in direct 
coupled amplifiers. 

IGFET B a l anced Modulator 
Ron Gouldstone. GJT AG. sends along a circuit'(originally 

from SGS-Fairchild Application Report No 169) on a new 
balanced modulator;product detector based on the BFX78 
MOST/IGFET ; the report includes performance figures for 
455 kc/s and I 0 Mc/s. Fig. 11 gives the circui~ for. a 45~ kc/s 
design. When used as a product detector the 1.f. signal 1s f~d 
into the output socket and the a.f. taken from the audio 

CARRIER 
INPUT 
(500) 

AUDIO 
INPUT 
Rs-

IOOfi 

Fig. 11. A 455 kc/ so balanced modulatot u1lng •n IGFET. 
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mput socket. Claimed carrier rejection using a BFX78 
is up to 90db below useful signal. 

G3TAG reports that he has tried a lash-up version of this 
circuit using an inferior MOST device: a 10-turn link wound 
on an old i.f.t. was used for Tl, and T2 buih up on an old 
ferrite ring core requiring only 12 turns to give the necessary 
inductance. with taps at the first and second turns. No 
screening was used on either coil. R.f. was fed to Tl and 
both coils adjusted for maximum r.f. output, the neutralizing 
capacitor then adjusted for minimum carrier; audio was 
then fed in and an output of about 100 mY p.e.v. obtained. 
Measurements showed a carrier rejection of 65db with what 
G3TAG calls .. this crude bird's nest .. and he feels that a 
little screening would probably bring this down to about 
90db and he adds: ·· without a doubt this is the best balanced 
modulator I have tried: carrier insertion is easy, just add a 
d.c. supply to the audio input: the simplest to build. easiest 
to set up, and most stable yet? .. 

This seems yet another example of what one writer on 
IGFETs stressed recently: ··these devices make possible 
simple and often superior circuits and merit consideration 
in virtually all applications which presently use transistors 
or valves.'' 

IGFET Precautions 
In previous articles we have pointed out the special 

handling procedure necessary with IGFETs, but it seems 
worth listing various points made in a special leaflet on the 
subject by MCP Electronics: 

Shorting wire should be kept wrapped around leads of 
devices whenever possible, and always during storage. When 
this shorting wire is to be removed , hold the leads between 
finger and thumb of one hand. 

Never allow a gate lead to float since there is then no 
bleed path for electrons. Sufficient static charges can build 
up to cause permanent breakdown of the gate oxide. 

Always use a soldering iron with an earthed tip. 
Beware of voltage transients in 1he test or power supply 

equipment (short duration voltage transients even when only 
present on the source or drain can damage these devices). 

Do not attempt to measure gate leakage current (the 
extremely high impedance of the gate would make this 
operation hazardous with conventional techniques). 

The firm also points out that because of input impedances 
of the order of ion ohms extreme care should be taken to 
avoid voltages in excess of the maximum rated breakdown 
voltage from being accidentally applied to the gate-to­
source of gate-to-drain leads. MCP say .. do not connect, 
touch or handle improperly grounded power supplies or 
equipment. as excess voltages or static charges may cause 
permanent damage to the gate oxide." 

As we previously pointed out, these precautions apply 
mainly up to the time when the device is safely in the circuit 
with its bleed resistors. 

Short- Listed Semiconductors 
Unquestionably a major problem with transistors is to 

sort out from the mass of types now available, a few low­
cost devices of particular interest to members. One list of 
American types was given by W7URZ in QST (October, 
1966) covering many different categories. The types he listed 
were: 2N404, 2N706, 2N3640. 2N3646, 2N2102, 2N3053, 
2N3478, 2N3819 (FET). 2Nl970 and RCA numbers 40264, 
40313, 40251 and 40250. 

Ian Black, G8API, has prepared his own selection from 
those available in the UK of particular interest for u.h.f. 
and v.h.f. transmiuing applications, following the appear­
ance of low-price silicon 11-p-11 types. He writes: " I think that 
a series well worth mentioning are the RCA 40235 to 40237 

(Continued on pn;c 20) 
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Using R.F. Ammeters 
By F. G. RAYER, Assoc. Brit.l.R.E., GlOGR • 

AT one time a radio frequency ammeter was commonly 
included in a transmitter aerial circuit to indicate 

aerial current. These meters are less widely used today, 
but nevertheless they can be very useful, and four advant­
ages which occur to the writer are as follows: -

(i) When typical readings are established, the meter 
immediately shows whether the transmitter is providing 
its usual output. 

(ii) lf the aerial following the meter is unchanged, maxi· 
mum meter current always agrees with maximum radiated 
power. 

(iii) Jf p.a. operating conditions arc wrong, maximum 
loaded p.a. current may not correspond to maximum r.r. 
output and the r.r. meter shows this. 

(iv) losses or increased efficiency in a replacement aerial 
coupler will be shown by the change in aerial current. In 
addition, the r.f. meter is inexpensive, is readily added, and 
may be left permanently in circuit. 

Some limitations of r.r. meters should, however, be listed: 
(v) Current readings are changed by modifications to the 

aerial system. 

(vi) The meter a lo ne will not prove the absence of standing 
waves. 

(vii) The meter is of little use in a circuit where normal 
adjustments change the circuit impedance. 

(viii) Readings are cramped towards zero. and more than 
one meter may be needed. 

Despite these disadvantages, the r.r. meter may be felt 
worthwhile, especially in view or (i), (ii), and (iii). 

Positioning the Meter 
With end-fed aerials, the meter is placed in the aerial lead 

itself. If the aerial is operated directly from the usual pi­
output the meter is included as in Fig. I. 

If a Z-match o r aerial tuner is employed, the meter is 

PA .... 

Fis. I. R.f. meter abowin1 end fed aerial current. 

placed after the tuner, as in Fig. 2. The meter must not be 
inserted between transmitter and tuner, as the maximum 
meter reading then depends on the lowest impedance at 
which adjustments allow this part or the circuit to operate, 
and this may not result in maximum power to the aerial. 

The meter shows current(/ ) only, and power applied to the 
aerial may be taken as I' x Z. As any change to the aerial 
system will a.lmost certainly modify its impedance Z, the 
aerial system must remain completely unaltered while making 
transmitter or tuner tests in which the r.f. output is compared 
by noting the r.f. meter readings. Provided the aerial system 
is not changed, maximum reading on the r.f. meter agrees 

• .. R~ddings," Longdon Hea th, Upcon-on-Scvcrn. Worcs. 
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Fi1. 1. Poaition o f r.f. meter when utina an aerial tuner. 

with maximum radiated power, as shown by a field strength 
meter situated <1way from the transmitter aerial. 

A standing wave indicator is o ften included at the point 
" X " in Fig. 2, and shows the standing wave ratio. The 
tuner or Z-match is adjusted for minimum reflected power. 
as shown by the s.w.r. indicator. which is usually designed 
for 72 or 52 ohms. If the aerial system and tuner are suitable, 
minimum reflected power on the s.w.r. indicator wi ll agree 
with maximum r.f. current through the ammeter, and so wi th 
maximum radiated power. But in certain conditions, when 
working into feeders having high rcactance, minimum 
reflected power, as shown by the s.w.r. indicator, may not 
agree with maximum aerial current. If this is the case, 
adjusting for minimum reflected power will not give best 
radiated signal strength, and it will probably be necessary to 
use a different L lo C ratio in the aerial tuner, or modify the 
coupling, or tune out the link reactance with a series capaci­
tor. The latter can be a single or twin 500pF broadcast 
receiver tuning capacitor for the lower bands, but less 
capacity will be needed fo r the higher h.f. bands. 

With a twin feeder from tuner to aerial , it is desirable to 
include one meter in each wire. An initial check could, 
however, be made with the meter inserted in each wire in 
turn, and it may then be left permanently in one lead. 
Unnecessary feeder unbalance, or high stray capacity from 
meter to earth, should be avoided. 

Meter Reading 
The meter reads function I in the formula PZ = W. 

1f the meter is included in a circuit where standing waves are 
absent, the current anticipated can be estimated from : 

1 = . I r.f. power 
'V line impedance 

As a rough guide, the r.r. power may conveniently be taken 
as 75 per cent of the p.a. anode input, for a class C p.a. to be 
anode and screen modulated. 

For example, if the p.a. input is IOOW, the estimated r.f. 
would be about 75W maximum. Assuming a 52 ohm twin 
feeder to a d ipo le, the current expected would be: 

. /75 'V 52 = 1·2A. 

If the line impedance is high, the current is much lower. 
Assuming 75W output and a 600 ohm flat line. the current 
expected is: 

. /75 'V 
600 

= approx. 0·35A. 

An approximate calculation of this kind i1llows a suitable 
meter to be chosen. fl will be noted that a doubling of 
current, as shown by the meter, corresponds to a fourfold 
increase in power. 

When the meter is placed in a flat line, the current will be 
the same at any point along the line, except for losses, so that 
reasonable changes in line length will have no practical effect 
on readings (Fig. 3). 

If the meter is placed in a line on which standing waves 
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Fi•· 3. Current in au ftat 0 line. 

exist, the readings will depend on the proximity, or otherwise, 
of the meter to a current node (minimum current). This 
circumstance exists with any line which is nol flat and also 
with tuned feeders. 

The change in current expected from the presence of 
standing waves on the line or feeder can be found approxi­
mate ly by extracting the square root of the standing wave 
ratio, and using this figure to give the ratio of the power in 
the line with standing waves, compared to the power in a 
Oat line. E.g., , 1s.w.r. = ratio. This gives approximate 
maximum and minimum figures, corresponding to meter 
positions where current is a maximum, or voltage is a maxi­
mum (current a minimum) on the line. For example, the 
current in the flat 600 ohm line was approximately 0·35A. 
If this line were working with a 4 : I s.w.r., the current 
expected would be 0·35 x 2 = 0·7A at a current antinode, 
and 0· 35/2 = 0· 17 A at a current node. This is shown in 
Fig. 4. 

When the s.w.r. is extremely high, as with tuned lines, the 
difference in current between the high current and low 

Fie. 4. Current with 1tandin1 wave1. 

current points becomes very large. But even in these circum­
stances, maximum r.f. current will always agree with maxi­
mum radiated power. provided the line or aerial is not modi­
fied. 

Ba nd-changing 
The r.f current can be expected to change considerably 

with a change in band. For example, an end-fed aerial might 
be al-wave on 80m and thus low impedance. It would be a 
~-wave on 40m, but high impedance. So a high current 
reading would be obtained on 80m, and a low reading on 
40m. 

1L is clear that a meter included in the aerial, or in a tuned 
feeder, may show great changes in current when moving 
from one band to another. The low current indication on 
some bands does not arise from low transmitter efficiency 
on these frequencies. 

When changing frequency in a given band, some change in 
aerial or tuned feeder current arises, as the position of the 
current node is modified. This effect is small, for small 
changes in frequency. 

A note of the approximate current at about the middle of 
each band can be made, and used as a future reference to 
show that all is working with accustomed efficiency. Trans­
mitter, o r coupling and tuning adjustments, a re made to 
obtain ihe highest r.f. meter reading, with a given p.a. input. 

P.A. Efficiency 
Any increase in efficiency in a Z-match or aerial tuner will 

be shown by an increased aerial current, with a given p.a. 
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input. An increase in p.a. efficiency will also be shown by 
the increased r.f. meter reading. 

Sometimes maximum p.a. input may not coincide with 
maximum r.f. output from the stage. This is likely if there is 
insufficient or excessive grid drive, or if Olher working condi­
tions arc unsuitable. In such cases, grid d rive, bias (or grid 
resistor), etc., can be changed, while observing grid, screen 
grid and anode currents, to find the optimum values for 
maximum r.f. output, with given p.a. anode input. Working 
conditions are naturally adjusted in such a way as to avoid 
exceeding the control grid dissipation or other ratings. 

The r.f. output of the p.a. can be measured with fair 
accuracy by adding the r.f. meter and load in Fig. 5. This is 
easily done with a Top Band or low power transmitter, but a 

RF 

00~~"'01 .. ~D:r: j~~~ 
* Fis. S. Non-inductive load for output teou. 

suitable non-inductive load becomes expensive with higher 
power. Heavy duly 50 ohm and 75 ohm non-inductive 
carbon resistors of 90W rating can occasionally be obtained 
for this purpose, but for low power, 2W carbon resistors may 
be used in parallel. Two 220 ohm 2W and two J 80 ohm 2W 
resistors in parallel will provide a load very near 50 ohms, 
which is easily able to take the output of a IOW transmitter. 
(Four 200 ohm resistors could be used if avai lable.) 

Watts o utput = 12R. For example, if 0·4A flows through 
50 ohms, then 0·4 x 0-4 x 50 = SW. The p.a. efficiency as a 
percentage is: 

output x JOO 
input I 

Assuming I 2W input, the efficiency is: 
8 100 TI x -

1
- = 66 per cent. 

For maximum accuracy, the r.f. meter should give about 
half to two-thirds of full scale reading, and the load resistor 
value should be measured. 

For efficiency tests without using an aer ial, a domestic lamp 
can generally be employed. lts resistance varies with bril­
liance, but it is suitable for observing output on the meter 
while adjusting grid drive, etc. This a llows maximum power 
to be obtained, though the actual power is not known. A 
lamp o f I 5W to I OOW or I SOW is chosen, to suit the expected 
output. 

M ounting 
11 is wise to mount the meter on an insulated panel, 

or at least away from metal, to avoid excess stray 
capacity to earth, especially on the h.f. bands. It may be con­
veniently included on the aerial tuner panel. directly in the 
aerial lead, when an end fed wire is used. The r.f. meter will 
generally be employed on the bands between I ·8 Mc/s and 
28 Mc/s. 

Normally, 0-350mA, 0-IA and 0-2A meters will be most 
suitable, the 350mA type applying for relat ively low power 
in low impedance circuits, or fairly high power in high 
impedance circuits. That is, about 6W r.f. into 50 ohms, 
9W into 75 ohms, or 72W into 600 ohms. The 2A meter 
would be suitable for 200W into 50 ohms, which is ample for 
any purpose. However, the lowest scale marking on tbe 2A 
meter may be 0·3A, or even 0·4A or 0·5A, so two meters may 
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be needed. The 2A meter is of litt le use for currents under 
about 0 ·5A. 

If the r.f. meter is included at the point X in F ig. I, and 
the pi-network and aerial tuner are adjusted so that the 
circuit has no standing waves and is working at 75 ohms or 
other known impedance, the meter reading will be the same 
as for similar conditions in Fig. 5. T he reading for a given 
r.f. power will a lso be the same for all bands. 

Modulat ion and R.F. Powe r 
If a I OOW carrier is 100 per cent modulated by a sine wave, 

2SW will be present in each sideband and the r .f. meter will 
show a corresponding increase in current. The increased 
aerial current with 100 per cent sine wave modulation is 
22·6 per cent; for 90 per cent sine wave modulation, the 
increase is 18·5 per cent. If modulat ion is by audio of other 
than sine waveform, the increase in aerial current will be 
differeot. Less increase is a lso to be expected when a modest 
common power supply provides p.a. and modulator h.I. and 
the voltage drops with modulator demands, so 1ha1 p.a. 
anode current is then seen to decrease slightly. 

With speech modulation, the average power in the side­
bands is much less than with sine wave modulation, and the 
r.f. meter cannot respond to rapid fluctuations. As a result, 
only an occasional slight upwards movement of the meter 
pointer will be seen, with near I 00 per cent voice modulation. 

Jn the case of carrier-control systems, the meter reading 

Technical Topics (Continued from pas e 17) 

and 40238 to 40240 (fT 1200 and 900 Mc/s respectively a t 
about !Os. 6d. and 9s.). Likewise the STC BSY26 to 29 
range, which I think could well be of use in multiplier chains 
of v.h.f. rigs, with prices anything from 5s. upwards . .Bi-Pak 
Semiconductors Ltd, a re offering (Practical Electronics) 
BUY 11 at I 5s., and Curson's (Canterbury) the AFY 19 at 
10s. Texas Instruments 2N2369 seems to be retailing at 
about 2Ss. Mullard BFY50 10 52 range have typical fT 
around 100 Mc/s, maximum collector currents around I amp. 
power dissipation of 800 mW and retail around 8s. to IOs. 
The BCl09 could do with more attention since a lthough 
designed for a.f. ii has typical fT of 95 Mc/s, and its main 
claim to fame is its average current gain of 450 to 500 .. , 

G8API also draws attention to the valve type EH90, 
originally designed for use in locked-oscillator f.m. dis­
criminators in dual-standard television receivers. He points 
out that it has many characteristics similar 10 the 6 BN6 
(EN9 I) but has the advantage of being a hard " valve." 

Feedback 
Something went wrong with the F8AJ EFI 83 r.f. amplifier 

in TT(November, 1966, Fig. I ). Although we took care that 
our circuit was identical with the original in QST, we should 
h.ave . spotted that it shows the 10 pF capacitor (C) short­
c1rcutted through the band-change switch. G2UJ believes 
the connection between the wire leading 10 the first switch 
rotor, a nd the 75 pF tuning capacitor should not be there 
and it seems pretty certain he is right. This raises the prob: 
l<:m of how the input circuit matches 10 the 75 ohm coax, 
stnce on the face of it, just pulling a 10 pF to the grid circuit 
would represent a mismatch and just damp down the grid 
coil. We have a recollection, however, that one of the 
American war time receivers used a similar circuit success­
fully, and that the matching depends upon using the circuit 
magnification of what is virtually a series-tuned circuit 
though our memory may be completely al fault. ' 

John Haydon. G3BLP, is not al all happy about the circuit 
generally, and feels that the TT remarks only added to the 
misconceptions on the subject o f amplifier stability. It was 
intended to take this matter a litt l.e further this time, but we 
have overrun our space already, so it will have to wait. 
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will rise considerably with voice modulatio n. and remain 
raised with sine wave or continuous audio lone modulation. 

Co mparisons 
Tests were made with an s.w.r. indicator, remote field 

strength meter, and r.f. aerial current meter, using the circuit 
in Fig. I, with the s.w.r. indicator included in a short piece 
of co-axial lead at point X. Results agreed closely with the 
details given. Maximum aerial current always agreed with 
maximum radiated signal strength (the aerial remaining 
unchanged as explained). With a suitable aerial coupler, 
tuning up for minimum reflected power on the s.w.r. indi­
cator resulted in maximum aerial current, and thus maximum 
radiated signal. .Bui ii was also easy lo lune the pi-network 
a nd aerial tuner in such a way that maximum aerial current 
(and maximum radiated signal) occurred with the s.w.r. 
indicator showing high reflected power. This is to be 
expected, in view of the ease with which a pi-network can 
effectively feed a circuit with a wide range of impedances 
etc. It is thus apparent that the circuit in Fig. I may be tuned 
for maximum radiated power without the aid of an s.w.r. 
indicator. But the s.w.r. indicator also allows correct tuning 
in normal circumstances. 

For exacting commercial· applications thermo-couple 
meters have a frequency rel111ive reading correction factor. 
This is normally only a few per cent for currents up to 2A 
and frequencies up 10 30 Mc/s so can be disregarded in the 
applications deah with here. 

The New Electronics 
A new series on modern state elecironic devices called 

" T he New Electronics " starts on Sunday. 8 January on 
BBC-I. Integrated circuits, Gunn oscillators, silicon­
controlled rectifiers and field effect 1ransis1ors are some of the 
newest devices in a technology which was a lmost unknown 
10 years ago. 

Power systems, microwave systems, and optical devices 
are extending the uses o f semiconductors into fields where 
thermionic valves have always been needed in the past. 

T hese 10 programmes which are intended for electrical 
engineers, radio amateurs, teachers in schools and colleges. 
undergraduates and sixth forms explain how the devices are 
made, how they work and some of their uses. 

QRV 
A new issue of QR V- 1he Journal of Royal Air Force 

Amateur Radio Society- provides a wealth of technical and 
topical informatio n from many o ld timers, including Wing 
Commander "Slab" Connerton (now in Kuwait), Jack 
Etherington, GSUG and Vic Newport. G3CHW. The 
register of members lists more than 260 names including 
those of four Past Presidents of the RSGB. 

REF QSL Bureau 
As from I January, 1967, the address of the REF QSL 

Bureau was changed to Post Box 70. Paris 12. 

Mullard Film Meetings 
Mullard film meetings a re planned to take place on the 

following dates during January, 1967: 10th. Ipswich (Great 
White Horse Hotel) ; 11 th, Colchester (Red Lion Hote l) : 
17th, Brighton (College of Technology); 24th. Sheffield 
(Montgomery Hall) ; 25th, Doncaster (Earl of Doncaster 
Arms Hotel); 3 Jst, Hastings (Queens Hotel). All meetings 
will commence at 7.45 p.m. and the programme will include 
a talk entitled " T ransistors and Television " preceded by 
the film Elecrrons in Harness. RSGB members are invited to 
a ttend these meetings but in order 10 assist the organizers a 
postcard should be sent in advance 10 Mr. Ian Nic holson. 
Films and LecturesOrganisa1ion, Mullard House. Torrington 
Place, Londo n, WCI . 
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FOUR 
AND 

METRES 
DOWN 

By JACK HUM, GSUM• 

TO give the first ·· Four Metres and Down .. in 1967 a 
flying start it is fill ing to say a word o r two about the 

Society"s oflicial v.h.f. performance table. which. of course, 
is the list of members who have won the ·· Four Metres and 
Down •· cer1ifica1c. As this list has not appeared for many 
months it is reproduced on the next page, bro ught right up to 
date. And to whet your appet ite we reproduce also the 
certificate itself in inglorious monochrome! 

An o perator who is reasonably active o n 4m. 2m and 
70cm can win h imself a certificate ror each band. If he goes 
portable o n each, he can win a further th ree sheepskins, 
for a fter all , his call-sign will cha nge, e.g., from G3VHF to 
GJV HF/ P (just sec who ho lds this call !). 

Then he can get 01101/rer three certificates by working the 
requisite number o f counties and countries mobile (try that 
on 70cm !). And if he decides to set up station a t a fixed 
a lte rnative address he can make a bid for yet another chain 
of three ·· Four Metres a nd Down·· certi ficates. using /A 
after his call. 

All of which tcnCls to sound rather theoretical. for most of 
us will feel that endeavour earns its own reward by the 
achievement of perhaps a couple of certificates for the bands 
one works most, with a / P thrown in for good measure. 

Now none of this can come 10 pass unless the required 
QSL cards arc safely gathered to prove that contact has been 
made with three countries and 20 counties on 70 Mc/s and 
432 Mc/s, and six countries and 30 counties for 145 Mc{s, 
which is not an easy mailer, and the more difficult still if the 
Two Metre Senior is aimed at, with its requirement of 15 
countries and 60 counties verified. 

Why is it difficult '? Largely because the generality of v.h.f. 
operators have moved o n from the stage when QSLs seemed 
important. so 1ha1 the act of exchanging cards becomes the 
excep tion ra ther tha n the rule. 

This makes it ha rd o n those members who are within a 
card or two of the required total. 11 denies them the privilege 
of seeing their call-signs appear in what is the premier 
performance table in British v.h.f. Amateur Radio. not to 
mention the pleasure or seeing the certificate adorning the 
radio room wall. 

Common courtesy calls for an acknowledgment 10 be 
made of every QSL received . It is not unknown for operators 
who do not collect to return cards endorsed with a no te say­
ing so, a practice which at least informs the recipient that he 
should try elsewhere if he seeks a card from a particular 
county or country. 

Next time the ·· Four Metres and Down ·· performance 
table appears in print it will contain, no doubt. many more 
call-s igns. They may well be there thanks 10 your card! 

Now for "Twenty Three" 
Everyone who swdied the quite remarkable results 

• 27 tngasby Lane. Hou11h1on·in°th"·Hill. Lciccsicr. PlellSC send reports 
for the fcbrunry issue to nrrh•c by 8 Januar) i\m.l for the: March issue by 
6 f•bruory. 
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achieved in the September and October 1296 Mc/s contests, 
as published in ·· Contest News ·· last month. will feel it is 
about time 23cm enjoyed some recognition in the way of an 
operating award. 

The requirement here is 10 work three countries and 20 
counties, thereby making this award al once one of the most 
difficult to achieve and most c hallenging 10 try for. And once 
again- back 10 QSLs- the need to make s ure that contacts 
are verified so that claims may be put in is supremely 
important. 

If the Editor does n·1 object, we think we will suggest 1ha1 
the call-sign of the first winner of the 23cm ··Four Metres 
and Down ·· certificate shall have extra bold type in a panel 
all 10 itself. I 1 will deserve it. 

Wha t seems pre tty evident is that aspirants to this a ward 
will be making for the high spots when weather permits in 
order 10 raise the ir 1otals of countries and counties. and this 
in turn is going to require the design of some lightweight and 
economically powered equipment. On this subject see ··Of 
Varac1ors '' below; but before we gel there just another word 
about QSLs, and this time in not so happy a context ... 

QSLs-The Darker Side 
As is inferred above, the QS L card has its uses. It a lso has 

its misuses, a nd o ne such. going beyond misuse to positive 
abuse, has come to our notice. 

A newcomer 10 2m in Kent was very pleased when a QSL 
came through the Bureau for a contact he had made with a 

sPfCIMEl'I 

<£nliflc4(r 

Who wlll b• the fhst winner at the 23cm .. Four Metres and Down " 
certlflcate? 
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flA station. He was even more pleased when a listener 
rcpon was received from a member in Malta saying that he 
had overheard the QSO. 

Our Kentish friend was understandably sceptical. For one 
thing his beam direction. right for PA, was wrong ro r Malla. 
For another, the power input was very modest. And yet and 
yet ... sporadic £has been known to do very peculiar things. 
Arter all, nobody believed the first YU-10-G contact on 2m 
10 be true when it happened all those years ago, yet it was. 
A request 10 Maha for more information elicited the answer 
that the whole thing was a frame-up. The man in Malla 
didn't even possess any v.h.f. gear. 

The Kent member has taken the blow stoically, but he 
dnes make the point that blank QSLs should never be used 
as visi ting cards o r in any way that can ofter 1cmplation 10 
someone else to till them in. 

Of the men1ality of the person who somehow acquired a 
Malta QSL in the present case and used it for a legpull ... 
yes, ynu say it. 

Enough of 1ha1, and back, as promised, 10 the much more 
savoury subject or varactors .. . 

Of Varact ors 
A dozen years ago those of us who sought to commence 

operation on the 432 Mc/s band in the least expensive way 
possible would no doubt have used an 832A lripler-yes, 
modulated anode and screen and not sounding al all bad a l 
that. 

Then came the ·· miracle valves " that permilled unheard 
ol levels of output at modest orders of drive. the QQV03-20 
and QQV06-40. These, coupled with be11er aerials. did more 
than anything e lse 10 invigorate 70cm up to the time, a lmost 
three years ago now, that the GS-plus-threes arrived on the 
scene and really turned ii into an active band. 

With the impetus of V.H.F. NFD applied al much the 
same time the incentive to build 70cm equipment that would 
remain viable under portable conditions was strong. There 
was just one major snag : it was so jolly thirsty! 

And now, once again, along comes a seemingly miracle 
device that affords plenty of r.f. out for very lillle in, the 
Varactor. Quite apart from what has been contributed by 
its users 10 .. Four Metres and Down," the device signifi­
cantly appears three times in the list of participants in the 
Second 432 Mc/s Contest, 1966 (see page 837 last month). 
One may forecast with confidence that it will figure increas­
ingly in future u.h.f. contest tables. 

Whal ought 10 be placed on record is that the device has 
not .. sprung, fully armed " upon the scene, but that ii has 
been the subject of much painstaking. sometimes frustrating 
and often rewarding experimental work at a nucleus of Home 
Counties stations, and al probably a number of others 
beyond, though little has emerged in print from what has 
been done. (An a rticle by G8AKM will appear in an early 
issue of the BULLETIN.- Editor.) 

Last month's claim by G30UL to be the first north 
western station 10 put a Varactor tripler into commission 
on 432 Mc/s has evoked a friendly challenge from G8ANY 
a bit further up the Lancashire coast who wt ites: " As far 
as I know, I was the first station in the north west to use a 
Varactor as a tripler to 70cm. My log tells me 1 first made 
contact witn G8AFJ at about 14.45 GMT on 16 July, 
followed by operation in the North West V.H.F. Contest on 
17 July." 

Dave's tripler is a BA Y66 driven by a 144 Mc/s unit with 
three EL91 and a QQV03/ IO. He estimates he realizes 4/5 
walls out for about 6 walls of r.f. in. When operated from 
Barr Beacon near Birmingham ii worked GW8ACG/P on a 
number of occasions. 

Even video has passed through the GSANY Varactor, the 
picture modulation from a Vidicon camera being applied to 
the QQV03-10 driver's screen. 

22 

Four Metres and Down Certificates 
The following is an up-to-date list o f those who have 

qualified for these certificates. A lcatlct giving details of th:: 
conditions or issue may be obtained from Headquarters on 
request. 

I GJEHY 
2 GJPJK 
3 G2AI H 
4 GJOHH 
5 GlKEU/ P 
6 GJNUE 
7 GJIUD 
8 G6NB 
9 GSPD/A 

10 GSFK 

70 Mc/s Transmitting Section 
11 GJNDF 21 GIJHX V 
12 GJIMV 22 GSU M 
l:l GIJHXV/ P 2.1 GJOJE 
14 G3SKR 24 G.lSEK 
15 GJOUF ~5 GJRWM/ P 
16 GJBNL 26 GJFDW 
17 GJPMJ 27 GJPPG 
18 G3PHG 28 G.\FIJ 
19 GCJOBM 29 GJGGL 
20 G3TLA/ P .\0 G3RD0 

70 Mc/s Senior Transmitting Section 
GJSKR 

70 Mc/s Receiving Section 
BRSI 574-1 

t44 Mc/s Transmitting Section 
I GJHBW 
2 G3BLP 
3 GJMTt 
4 GSYV 
5 G3BNL 
6 G3M'CS 
1 G JLAR 
S G3CO 
9 GJBA 

10 GWJMFY 
11 GJDFL 
12 GJNAQ 
13 G 3NNG 
14 GJOJY 
IS GJKPT 
16 GJJYP 
17 GJKMT 
18 GJOHD 
19 GJBBR/A 
20 GltfRH 
21 GMJEGW 
22 GIJOFT 
23 GJOBD/ I' 
24 G2HtF 
25 GJJDN 
26 GSVZ 
27 G2AXI 
28 GJJYT 
29 G5UM' 

JO GJEJO 
31 GJPBV 
32 GJFDG 
33 GJOSA 
34 GlJ LA 
35 GC2FZC 
36 GJBOC 
37 GJMTl/ M 
38 G30JY (New 

QTHJ 
39 GJJWQ 
40 G3NOH 
4 1 GJPSL 
42 GJLBA 
43 GJFUR 
44 G2BJY 
45 GJMRA 
46 G~AGN 
47 GJMDH/P 
48 GlGMY 
49 GJGGK 
SO GJMDH 
SI GJNLR 
52 GM'JLDU 
53 GJCKQ 
54 GSH.Z 
55 GlNNK 
56 G6GN 
51 05ZT 

58 G2PL 
59 G3FZL 
60 GJSAR 
61 G3NUE 
62 PAOEZ 
6J G .lAH B 
64 G J PTM 
65 GJLAS 
66 G3RMJ 
67 G2CDX 
68 GJORL 
69 G2DHV/ P 
70 GJFIJ 
71 GJCXM 
72 GJHRH/ P 
73 GJBDS 
74 G3FNM 
75 G31MV 
76 G2BQ 
77 GJKHA 
78 G30HC 
19 GJSHZ 
80 GJPKT 
81 G3UFA 
82 GJRST 
83 G5NU 
84 G2BHN 
85 GJOZP 
86 GWJKYT 

144 Mc/s Senior Transmilling Section 
I GJCCH S GJCO 9 GJHRH 
! GJFAN 6 GJBA 10 GSGP 
3 GSMA 1 G6NB 11 GJLAS 
4 GJBLP 8 G3EOD 12 Gll MV 

I BRS22550 
2 BRS22322 
3 BRSl5822 

144 Mc/s Receiving Section 
4 BRSI 5744 1 A3470 
5 NL687 H A4048 
6 BRS20108 

144 Mc/s Senior Receiving Section 
I BRSl5744 

I GJNNG 
2 GJKPT 
3 GJLHA 
4 GJBNL 
5 GJMCS 

432 Mc/s Transmitting Section 
6 G8AAZ 
7 GSABP 
8 G3AH 1l 
9 G5UM 

10 G8ACQ 

II GWSACG 
12 GWSACG/ P 
1.1 G8AHQ 
14 G8HEJ 
15 GSHGG 

All applicants for these awards a rc reminded that a 
duplicated check-list together with a copy of the rules, is 
available upon request from Society Headquarters. Use of 
this list makes the recording of a claim and the subsequent 
checking easier and reduces the chance of a delay resulting 
from an inaccura te claim. 
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Th• pieco of piper that means reciprocity. When John 8 eanland ma.de a flying 
visit to England from the States he c•ll•d on hi• friend and one time near 
neighbour M•urlce Pyle, G28LA, of W alwyn In H ertford1hhe, and left him • 
photo1tat of hla Amerlcan licence. John'• orlQlnal BrUl1h call of G3BVU mu1t 
certain!~ c•u•• • bit o f a stir when It appears In New IEnoland on v.h.f .• even 

with the W1 suffix. 

Plan for " Four" ? 
ll is worth placing on record that the ·· Four Metre Band­

plan Questionnaire ·· which could be obtained al the RSGB 
sian:I at the RSGB Radio Communications Exhibition was 
filled in and returned by no less than 120 members. From 
the comments made. which are being analysed by the Soci­
ety's V.H.F. Commillee. it would appear that the majority 
tend to favour a c.w. segment at the bou om end of the 70· 1-
70·7 Mc/s spectrum, although it is only fair to add that the 

BAND PLAN 
for 

FOUR METRES 
A band plan for 4m, based on the zonal 
plan published on page 804 of the Decem­
ber 1965 RSGB BULLETIN, is being con­
sidered by the V.H.F. Committee. 
Members who have views on this subject 
are invited to write to Headquarters for a 

QUESTIONNAIRE 

more elaborate plan sponsored by G30UF received much 
support. 

If you would like to have a copy of the 4m questionnaire 
send a stamped addressed envelope to Headquarters and a 
note asking for one. and it will be with you in the course 
of a post or two. Comments from operators in areas remote 
from the Home Counties are particularly requested. 

Beacon Stations 
It is perhaps natural to take the Society's beacons for 

granted as something always there whenever a signal is 
wanted either as a converter-liner-upper o r as a marker to 
conditions (but don't let this stop you from pulling out a CQ 
llll a dead band). 

The service areas or the newer beacons. a lthough predict­
able, have their surprises. It is to be expected, l'or instance. 
that GBJG I in Northern Ireland and GB3GW in South 
Wales should reach 50 miles or so. 8111 how mucft farther? 
If you arc beyond 50 mile radi~1s from either please report 
how you arc receiving them. 
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Tech Corner 
From G6LX: 

I do not go along with the spate of criticisms that have 
arisen concerning operation on v.h.f. sideband. It is true 
that a number of commercial s.s.b. transmillers (and some 
home-built ones, too) have inherent spurious emissions. 
usua lly al a low level, and these show up when the offending 
transmiuer is used to drive a v.h.f. mixer. The position can 
be made worse by the generation of further spurious emis­
sions by mixing of the oscillators in the s .s.b. generator wi th 
the oscillator in the v.h.f. mixer unit and other unwanted 
outputs from the s.s.b. generator and v.h.f. mixer. l have 
even had trouble due to a mix from the receiving converter 
oscillator and one of the oscillators in the s.s.b. generator. 

Some commercial transmiuers a rc worse on one band than 
on the others. I find 14 Mc/s is fairly clean with most of the 
s.s.b rigs that use J.f. filters (400-500 kc/s); 2 1 Mc/s is also 
usually good but most are in trouble on 28 Mc/s. Those 
s.s.b. exciters that use h.f. filters arc often easier to clean up 
than the l.f. types. 

My 500 kc/s mechanical filter exci ter had six spurious 
responses on 144 Mc/s when I started (using 28 Mc/s as the 
d rive frequency). Changing to 14 Mc/s drive reduced the 
responses to two. one of them 60db down, the other only 
I 0--l 5db down. A simple series trap cured the high level one. 
but I have been completely unable to cure the low level one 
without losing all my s.s.b. drive. 

My 9 Me/s crystal filter exciter exhibited only one small 
spurious response using the 28 Mc/s output to mix with the 
4m and 2m converters. and as it is more than 100 db down 
I do not feel it causes irouble. 

Having the facility or v.f.o. and VOX on 2rn and 4rn and 
the ability to QSY even a few kc/s really pays off. On 4m 
the s.s.b. exciter is used as a driver for both s.s.b. and a.m .. 
the QQV03-20A being switchable as a class ABI linear for 
sideband or as a class C modulated amplifier for A3. On 
2m the a.m. facil ity is useful for talking 10 mobiles that have 
no b.f.o. on their receivers to permit sideband injection. 

In the present context may I comment on two contribu­
tions to the December "Tech Corner'"? May I say that J 
fully agree with G3LLJ about using low power injection for 
v.h.f. transmiller mixers? I origina lly used 20 walls of s.s.b. 
drive through a suitable altenua1or and filter. Changing lo 
low power drive direct from the driver stage of my s.s.b. 
exciter reduced the spurious levels quite a lo t. 

Secondly. referring lo the comments from GJJGO. 1 

V.H .F./U.H.F. BEACON STATIONS 
Nominal Emlo- Aerial 

Catt-.l1 n Location Fr•1uency a Jon Direction 
GBJANG• Cral1owl Hill, HS· 85 Mc/1 Al s 

Dundee 
GBJCTC Redruth, Cornwall l+HO Mc/1 Al North-Eut 
GBlGEc• Hammersmith, 

London 4ll ·S Mc/1 Fl 
GBlGI Stnbane, N. I. "45•990 Mc/1 Al 
GBlLER Le rwick l 45·995 Mc/1 A l s 
GBl LER Lerwick 70·l05 Hc/1 A l N/S 
GBlLER Lerwick 29-001 Mc/1 Al N/S 
G8lVHF Wrotham. Kent HHO Mc/1 Fl North· W est 

• Not operational 

UGI V.H .F. BEACON STATION GllVHF 

Th• frequency of the Society's v .h.f. beacon tran1mitt•r at 
Wrot ham, Kent. when meu ured by th• BBC Frequency Checkinc 
Station, w u u follows (nominal frequency 1+4·50 Mc/1): 

Date 

9 November .. . 
16 November .. . 
23 November .. . 
30 November ... 

Time 
11.02 G MT 
10.lO GMT 
II. IS GMT 
ll .OOGMT 

Error 
228 c/s low 
300 c/s low 
300 c/s high 
100 c/s low 
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have used the TR 1997 as the basis for a 2m mixer for side­
band. I can confirm that it makes quite a good basic unit. 
although the .old SCR522 is easier to convert, using the first 
832 as the mixer and the second o ne as the p.a. The earlier 
valves. with modified circuit values provide the injection to 
the mixer. In the TRl997 I used the QV04-7 as the mixer 
and the TTI 5 as the p.a.- but I still prefer a balanced 
configuration for a v.h.f. mixer! 

From G8ANY•: 
Further to the comments about modulation quality using 

Varactor triplcrs at 70cm. a simple arrangement at G8ANY 
was to modulate the QQV03-10 driver stage at 144 Mc/s 
with a 12AX7-6V6 line-up using the transformer from a 
19 Set v.h.f. unit as the modulation transformer. Local 
stations who reported this as acceptable found the modula­
tion difficult to read using higher power Varactors. Users of 
"'.ara~tors may very well find that the tuning of the idler 
ctrcutt (288 Mc/s) seems lo have quite an effect on the modu­
lation quality. As a point of interest I was 17 years old when 
I built the Varactor unit. The design was by G3KPT. to 
whom all credit. 

•(Morse test passed and G3 licence applied for!) 

From G8AGG: 
A 70cm to 23cm Varactor tripler has just been completed 

at G8AGG, and is producing 2-3 walls o f r.f. at 1296 Mc/s 
using a half-wave cavity o n the output. However one feels 
that the efficiency is not very good when one is putiing about 
10 watts in at 70cm. 

.1 have tried a number of different types of Varactor in this 
triplcr, the lower-capacitance varieties showing up besl. 
Conclusions arc: 

(a) t hat the BA Y96 power diode is not really suitable for 
tripling from 70c.m to 23cm; 

(b) a more suttable Varactor would be the lower power 
BA Y66, which has a much lower junction capacitance. It is 
also relatively cheap! 

(c) t.he Varactor is certainly the answer to 23cm portable 
operatton, although I still have reservations about using a.m. 
(ideal for c.w .. though!). 

Skeds Wonted 
By GSANY, Blackpool : with El. GI o r Yorkshire stations on 
432 Mc/s. Write Dave Woodhall, 67 Belverc Avenue. 
Blackpool. 

By FSNS, three miles from the Normandy coast: requests 
skeds on 2m, a.m. or c.w. ( He receives GB3V HF almost 
every day, off the side of its beam.) Write Dominique 
Lecluse, 11 rue de l'Eglise. Douvres la Delivrande pres de 
Caen, Normandic. ' 

Here and There 
Whal, you didn't get a diary for Christmas after all? Sec 

if your local Boots or W. H. Smith's have got any left over 
after the Yuletide rush. for there's a most important dale to 
put in: Saturday. 13 May. 1967, the date of the rnternational 
V.H.F. Convention at Whillon. Midctlesex. 

• • • 
More dates ... those intriguing new Cumulative Activity 

Contests announced last month on page 839. These, catering 
for 2m and 70cm. do no t clash with any of the established 
\ 1.h.f./ u.h.f. contest dates for the present year. Polish your 
brasses and decokc your mikes in readiness! 

• • • 
Another activity comest: DARC invite 2m and 70cm 

operators to work one another e1·ery ere11i11g 9-16 Ja nuary, 
inclusive. plus the afternoons of the Saturday and Sunday. 
one point per kilometre. You may work the same station 
each night ir you gel the chance. Usual rising serial number. 
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'' For the final score you have to select any three weekdays 
and Saturday or Sunday:· says V.H.F. Manager DLI LS. 
Logs to DL9GS. 4521 Oldcndorf. West Germany, by 31 
January. Full details on G B2RS. 

• • • 
·· I have no strong views about th.: GS-plus-threes on 2m 

without Morse: t his could well be a good thing. What l do 
not understand is this business of slow Morse transmissions 
for them. If they r<'ally want to learn the code a simple 
converter (single valve would do) working into the i.f. strips 
of their 432 Mc/ s receivers will enable them lo get the 
excellent RSGB slow Morse transmissions on 160 metres··­
G6LX. 

• • • 
If during the coming mobile season you hear PA9DHV 

don't be suspicious: it'll be old friend Geo rge Haylock. 
G2DHV. who can now oflicia.lly add this call to his DJOAA. 
ON81 R and o thers already hclct and activated for fixed 
and mobile working on 2m during his Continental forays. 

• • • 
Final-final: o ur friend Grundisthorpe has just remarked 

that conditions arc never bad on v.h.r .. either normal or 
above normal. ·· And as they're normal for most of the time 
wi ll more people put out CQ calls on 2m during Monday 
Activity Nights when I'm listening?"" 

N inth Scout World Jamboree-on-the-Air 
Over 200 stations in Great Britain took part last year in the 

ninth Jamboree o n the Air held during the weekend of 22-23 
October. In addition lo the various A and /P calls 40 GB 
special activity licences were issued. This year"s event will be 
held over 5-6 August to coincide with the Diamond Jubilee 
of Scouting and the 12th World Jamboree. Farragut State 
Park, Idaho, USA. 

RSGB LONDON 
LECTURE MEETING 

V.H.F. MOBILE RADIO 

BY BRIAN ARMSTRONG, G3EDD, 
OF PYE TELECOMMUNICATIONS LTD. 

WEDNESDAY, 22 FEBRUARY, 1967 

INSTITUTION OF ELECTRICAL ENGINEERS 
Savoy Place, Victoria Embankment, 
London, WC2. 

BUFFET TEA 
6 p.m. 

LECTURE 
6.30 p.m. 

TICKETS ARE AVAILABLE FROM HEADQUARTERS 

ON REQUEST 
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Amateur Bands Receiver 
By L. WILLIAMS, BRS25769• 

THE writer has long been interested in Amateur Radio, 
but until two or three years ago was prevented from 

active participation. When the lime became available it 
was quickly decided that a first essential was a suitable 
receiver. 

Home construction was necessitated by financial con· 
sidcrations. apart from the satisfaction to be derived. 
Although a newcomer to telecommunication techniques, the 
writer is no stranger to the uses o f thermionic valves. A 
very much more advanced design than the usual beginner's 
receiver was therefore decided upon. 

De sign Criteria 
After some discussion with friends who are active amateurs. 

the following list of the desirable functions of an amateur 
bands receiver was drawn up: 

{i) Each band. 160-!0m. bandspread over the largest 
practicable portion of the tuning scale. 

(i i) A low tuning rate with good frequency stability and 
dial s.:tting accuracy. 

(iii) High sensitivity combined with a good signal-to-
noise ratio. 

(iv) Good selectivity. preferably with variable bandwidth. 
(v) Freedom from spurious responses. 

(vi) Upper or lower sideband selection. 
(vii) A good a.g.c . characteristic with fast auack and fast 

or slow relca3e. 
(viii) An effective noise limiter. 

(ix) A tunable rejection notch filter. 
(x) An accurately calibrated '· S " meter. 

T o which were added as personal preferences: 
(xi) As far as possible only readily available commercial 

components to be used. The valve types used should 
be recommended by the maker as suitable for new 
equipment. Spares should thus be available for a 
Jong time to come. 

(xii) A minimum of different valve types to be used so 
that a comprehensive set of spares can be maintained 
wirh minimum demands on linance and storage 
sp;1cc. 

(xiii) A symmetrical panel layout. 
Having decided upon the desirable features of the receiver, 

• 19 Burcotc R oad. Pypc f-1 uycs:. Birmingham 24. 
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the c ircuitry to obtain the required performance was con­
sidered. 

Modern practice favours double conversion receivers 
having crystal controlled first conversion oscillato rs and 
tunable first i.f. sections. This arrangement must certainly 
provide the best obtainable frequency stability. and if 
properly designed is probably the best possible arrangement 
for a high performance amateur band receiver. 

Apart from the difficulty of construction of this type 
there are also, in the writer's opinion, several disadvantages. 
Not everyone, of course. will agree that these are d isadvan· 
tagcs at all. They are: 

(a) Separate unganged r.f. tuning is diflkult tO avoid. 
(b) The receiver must have a constant tuning range. This 

means either a very large number o f bands (and a 
large number of crystals) or the popular compromise 
of 500 kc/s bands. This results in the I 60111 band 
occupying onEy 40 per cent of the scale length, the 80m 
band 60 per cent and the 40m band 20 per cent. 

(c) Whatever compromises are made a considerable 
number of crystals are required. These are not all 
availabl.e surplus and mus t either be purchased new at. 
considerable expense or etched from surplus crystals 
requiring considerable time and equipment. 

The alternat ive is a tunable first conversion oscillator 
ganged to the r.f. tuning and bandspread so that each band 
covers say 90 per cent of the scale. With proper attention to 
circuit design and temperature compensation it is possible 
to make tunable oscillators that approach crystal stability 
(c.f. the performance claimed for the best transmitter v.f.o.s). 
The resultant frequency stability will not, of course, be as 
high as ln receivers with crystal conversion oscillators but 
should be sufficient for all but Lhe most fastidious operator, 
and in return certain advantages are to be gained. 

T o obtain the required high selectivity three arrange-
ments are possible: 

(i) A low second i.f., usually 85 or JOO kc/s. 
(ii) Crystal lauice filter. 

(iii) Mechanical filter. 
The first was rejected because of the relatively poor skirt 

selectivity associated with this arrangement. The second 
requires two o r three half Ja11ice sections, say six crysta ls 
and three i.f. transformers. It requires considerable time 
and equipment to set up properly, and if new crystals are 
used the cost is greater than the low priced mechanical 
filters now available. On the o ther hand, if surplus crystals 
are available. the necessary equipment is to hand and time 
is available, a very satisfactory fi lter can be constructed at a 
modest cost. On balance. a low cost mechanical filter was 
decided upon, as it has · the additional advantages of no 
adjustment or setting up required, and is very compact. 

The mechanical filter chosen has a nominal passband 
centre frequency of 455 kc/s. This would result in insufficient 
image rejection unless at least three tuned circuits (two r.f. 
stages) were used prior to the first converter. This is not a 
good arrangement as it would require meticulous screening 
and decoupling to avoid instability. The classical solutio n 
is. of course, double conversion. 

The foregoing consideration has fixed the basic form of 
the receiver as a b• ndspread double conversion design with 
a mechanical filter at the second i.f. The actual circuit 
derails a re next considered. 

R. F. STAGES 

R.F. Stage and First Converter 
A signal-to-noise ratio of 15db a t l mV is by no means an 

una11ainable goal when the bandwidth is restricted to 2·5 
kc/s by a filter of good shape factor. To obiain this figure. 
an r.r. stage before the first mixer is essential. Since multi· 
grid mixer valves are by nature rather noisy devices 30db 
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TABLE I 

First Co11rersion Oscillator 

Band OacUlator Second Third Fourt-h 
Meis Mc/s Harmonic H armonic Harmonic: 

1'8- 2·0 3·42- 3·62 6·84- 7-24 10·26-10·86 13·68-IH8 
3•5- 4·0 5·12- 5·62 10·2•- 11·2• 15·36-16·86 
7·0- 7·3 8-62- 8-92 17-24- 17·84 

14•0-14'4 15·62-16•02 
21·0-21 ·5 22·62-23·12 
28 -30 29·62-31'62 

of pre-mixer gain is required to raise the signal well above 
the mixer noise. The extra tuned circuit also increases the 
rejection of images and other unwanted signals. For this 
purpose high L/C ratios are required in the tuned circuits. 

The local oscillator for the converter must be highly stable 
and this requires careful design. After considerable thought 
it was decided to purchase a fully developed commercial coil 
pack which was specially designed for the job. the Electron­
iques type QP.166. 

This has optimum bandspread on each band, a frame 
grid r.f. stage. and temperature compensated coils. The 
i.f. is I ·62 Mc/s. This unit is the most expensive component 
part of the receiver, but since it is also the most important 
and the most diftkult to construct the expense is justified. 
The coil pack is supplied complete with valves and aligned. 
Although the cost is quite high it is not greatly in excess of 
the total cost of coils, tuning gang, switch, valves and other 
components purchased separately. 

As no design work is required on this section the only 
consideration remaining is to calculate the local oscillator 
frequencies and harmonics for later use in determining 
possible spurious responses resulting from their beating with 
the second conversion oscillator. 

Second Conversio n 
A second i.f. of 455 kc/s was chosen because of the 

availability of a suitable mechanical filter. The ratio of first 
to second i.f. frequencies of 3·5 : I should result in excellent 
image rejections with only two tuned circuits (one i.f.t.) at 
the first i.f. 

Sideband selection is obtained at this point by switching 
the second conversion oscillator frequency lo first i.f. plus 
second i.f. for upper sideband and first i.f. minus second i.f. 
for lower sideband. The carrier frequency is located at the 
low frequency side of the mechanical filter passband so that 
all s ignals arc converted to upper sideband at this point. 
Thus only one fixed frequency oscillator is required for 
carrier insertion with s.s.b. signals. The approximate 
oscillator frequencies are shown in Table 2. 

The only harmonics falling in any amateur band are 
u.s.b. 14th at 29,050 kc/sand l.s.b. 25th at 29, 125 kc/s. 

The location of the carrier frequency with respect to the 

TABLE 2 

Sec011d Conversion Oscillator 

Upper Sideband Lower S ideband 
Harmonic kc/ a kc/s 

Funda.menlal 2075• 1165' 
2nd 4150 2330 
3rd 6225 3495 
4th 8300 4660 
5th 10375 5825 

• The c~act ft(!()uencles for Jhe stCOt'ld conversJon oscilliJtor will dr:pend 011 lht 
mcchanlcoll {1fler used. 
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TABLE 3 

Spurious Respo11ses 

Band Flnt 01c:IUator Second Oacltlator Re1ponae 
Mc/• H armonic Harmonic Order at Mc/ a 

on scaJe 

t ·S- 2·0 3rd Slh 8th 1•900 
3·5- 4·0 Fundamenlal 51h 6th 3·150 
1·0- 1-3 Fundamental 41h 5th 7-135 

t4·0-14-4 - - - non below 
21 ·0-21·5 - - - Blh 
28·0-30·0 - - -

filter passband is a matter of personal preference, 200 c/s 
below the 6db down point being a reasonable position. 
When the carrier frequency has been determined it is used 
to calculate the actual conversion oscillator frequencies 
whicl1 may vary slightly from the values in Table 2 which 
assumes 455 kc/s. 

Only two spurious responses of sixth order or less is very 
satisfactory. 

Second Converte r C ircuit 
A type ECH81 was chosen for this duty in line with the 

policy of a minimum of different types, this valve being used 
in rhe QP.166 unit. As only two fixed and precisely known 
oscillator frequencies are required the oscillator can be 
crystal controlled with advantage. 

The mixer (Fig. I) is operated under the manufacturer's 
preferred conditions with a series screen resistor to give a 

0·01 

VJ b 
1/z ECH81 

IOK 

l•SK Spf 

COM 

fir. I. The second converter circuit, thowina the method of side­
band selection and a lternative i.f. filters. 
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long grid base for a.g.c. comrol with minimum cross­
modulation. As the oscillator is crystal controlled. a.g.c. 
can be applied without danger of frequency shift. 

The valve has a cathode common to both sections. and 
so a Pierce oscillator configuration was used. The oscillator 
h.t. decoupl ing resistor was chosen to obtain 200µ.A grid 
cur rent in the 47 K ohms grid leak. Different crystals may 
require some variat ion to obtain this grid current which is 
the optimum. The two trimmers in parallel with the crystals 
arc for precise frequency adjustment. 

The converter is fo llowed immediate!} by the mechanical 
filter so that strong signals Oil adjacent frequencies may be 
removed before they arc further amplified to a level where 
overloading o f the i.f. amplifier may result in a var iety of 
troubles. 

For use Oil crowded bands under difficult conditions the 
minimum bandwidth consistent with intelligible speech is 
considered to be optimum. The absolute minimum value 
is consiclered to be 2· I kc/s. The mechanical filter selected. 
a Kokusai MF455- IOK. has a 6db bandwidth of 2·6 kc/s 
for the specimen supplied. 

For us:: with a.m. trans·nissions under good conditions a 
wider bandwidth is desirable ; (l kc/s was selected. To obtain 
this. two high-Q i.f. transformers (Elcctroniques de-luxe 
series I ) were used with capacity top coupling. These are 
switched in as an a lternative 10 ihc mechanical fi ller and 
should have a similar insertion loss. A second mechanical 
filte r would be a better but expensive solution. 

Second Conve rter Construction 
The converter was arranged with the mixer and oscillator 

in separate screened compartments. The oscillator harmonics 
are thus confined. 

The second i.f. filters arc arranged to straddle the mixer 
screen with input and output terminals switched by separate 
switch wafers on opposite sides of the screen. The switch 
contacts are arranged to short circuit the input and output 
terminals of which ever filter is not in use. to minimise leakage. 
The 75 ohm resistor in series with the control grid of the 
mixer is a con.,,enience for alignment; its function is ex­
plained under that heading. 

Second 1.F. Amplifie r 
For ellicient operation of an envelope detector an input 

of at least I volt and preferably a little more is required. 
With an input of l1•V at the aerial terminal this requires an 

18mA ~ l·SK 

-:- All BYPASS CAPACITORS ARE 
O·OlpF CCllAHIC DISC 

+ 200V 

Fis. 2. A n i.f. ;amplifier st:aae with typic.a l values of curre nt and 
vo ltae:e under z.ero a..s.c. condition. All bypass capacit ors are O.OlµF 

disc cera"'1ic. 
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overall gain. aerial to detector. of al least 120db and pre­
ferably 130db. The estimated gain. aerial to second mixer 
output. is 60db. The i.f. amplilicr must thus provide 70db, 
or 90db taking into account a 20db loss in the input filter. 
This is easily obtained in two stages (V4 and V5) of 45db 
each (a voltage gain or 178). 

So that bandwidth may be determined only by the input 
filters. standard i.f. transformers arc used throughout the 
amplifier . High Q transformers might distort the near ideal 
frequency response of the mechanical filter. 

Assuming: 
i.f. transformer f o 
Critically coupled; C 
We have: 

Gain 

450 kc/s; Q 1, ~ Q, = 60; 
100 pF; L lmH. 

/.!m • Q ~ wl 
2 

211 
or C111 - Q wl (amps/volt) 

2 . 178 ., 1000 
- ,1!111 (IO . 450 , 271" (mA/volt) 

••• K111 2·1 mA/V 
To allow a margin, type EF93 o r 6BA6 with g 111 = 4 mA/ V 

was chosen for V4 and V5. Consulting manufacturer's data 
and making a compromise giving the required effective gm 
combined with a good a.g.c. characteristic and working at 
about two-thirds rated dissipation we have: 

v,. 200 v 
V~2 = 100 V 
/,. = 10 mA 
I K2 ~ 4 mA 
v~, - 1·2 v 

The circuit shown (Fig. 2) approximates these conditions 
using preferred value components. 

A.G.C. Syst em 
Consideration of all possible a .g.c. systems resulted in the 

system with the best performance potential being chosen. 
This is amplified. delayed. compensated and gated a.g.c. 
Although this sounds very formidable the circuitry is in 
fact quite s imple and straightforward and uses only one 
more valve than the simplest and most elementary a.g.c. 
system. The amplification is obtained at the second i.f. by 
means of a separate branch of the i.f. amplifier. Vl2. Fig. 3. 
This amplifier operates under constant grid bias conditions 
so that it always provides maximum gain irrespective or the 
signal amplitude. The input signal to this a.g.c. amplifie1 
stage is. taken from the grid of the last i.f. amplifier. The 
last Lr. amplifier may thus be controlled by means of an 
a .g.e. b ias potential which is totally independent of this 
stage·s own gain. 

It is, of course. this dependence of the a.g.c. potential on 
the controlled stage's gain which produces the usua l rising 
a.g.c. characteristic. Any increase in input to a simple a.g.c. 
system results in an increase in a .g.c. bias which reduces 
the gain. The output must, however, increase in o rder to 
provide the extra bias. I-laving a gain controlled stage 
available outside this loop breaks this vicious circle. tr the 
a.g.c. amplifier has sulncient gain it is even possible to make 
the receiver output fall for an increasing input. 

In practice only a fraction of the total a.g.c. bias is applied 
to the final i.f. stage. This fraction is selected to produce a 
fall in gain in this stage which will compensate the inevitable 
rise in output from the previous stages. As a byproduct. 
the reduced a.g.c. bias on the last i.f. amplifier stage also 
improves its large signal handling capabilities. 

The a .g.c. rectifier. V13a. is quite conventional. its delay 
bias being obtained from a potential divider fed from the 
h.t. line. This delay bias should be as large as possible 10 
allow small signals to receive maximum amplification in the 
early stages of the receiver and thus gel the best signal-to­
noise ra tio. On the other hand too large a delay bias may 
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result in overloading and cross­
modulation. A delay of J4V was 
chosen corresponding approxi­
mately to lµV a t the aeria l 
terminal. 

Manual gain contro l is pro­
vided by a variable negative bias 
connected in series with the recti­
fier load. This bias a lso acts on 
the d iode anode via the i.f.t. and 
effectively ra ises the delay bias by 
an amount equal to the manually 
selected bias. A.g.c. is thus sti ll 
effective for increasing signal 
strengths. 

To stop a.g.c. act ion the delay 
bias is raised to a value which 
will prevent conduction of the 
diode at any signal level which 
the preceding amplifier may de­
liver. For very strong signa ls this 

Y13a EB91 Y13b 

0 
OFF 

FAST 

"'-----l~ TO RF GAIN CONTROL 

HT+ 225V 

HAIN AG C LIN E 

TO LAST 
If AMP 
g1 BIAS 

470K 

COMMON 

may be 200V peak. Fo rtuna tely Fir. J . The a .1.c. section co mpri1in1 an a mplifie r, rec tifier, s a te a nd variable decay t ime consunt 
the heater-cathode ra ting of type circuitr y. 
EB91 is 330V and it is there-
fore biased off by opening the delay potentiometer so that 
its cathode reaches full h.t. potential. 

The fast-attack, slow-release action is obtained by means 
of the gate diode, VI 3b. The time delay capacitor is charged 
quickly through the low forward resistance of the d iode. 
When the rectifier output falls below the potential on this 
capacitor. it is prevented from discharging through the 
rectifier load resistor by this diode and must discharge 
through the high shunt resistor giving a slow release action. 
The discharge resistor forms a potential d ivider to give the 
required fraction of a .g.c. contro l to the last i. f. stage. It 
is this potent iometer arrangement which prevents the 
manual gain control bias being connected in series with the 
discharge resisto r in the usual manner. Such an arrangemcm 
would result in the last stage receiving the entire amount of 
any manual control bias instead of the fraction intended. 

For simplicity in switching. the release time constant is 
varied by changing the capacitor rather than the discharge 
resistor. In accordance with the object of a minimum of 
different valve types the same type which is used as i.f. 
amplifier is also used for 1hc a.g.c. amplifier. 

A.G.C. Application 
Five s1agcs have variable 1• characteristics: r.f.. firs1 

converter. second converter. and both i.f. amplifier stages. 
The first converter must opera te under constant bias 

conditions LO avoid the danger of its oscillato r being fre­
quency shifted due to the change in i1llcr-clcctrodc capacitance 
resulting from the change in space charge d istribution with 
bias variat ions. This leaves four stages available for control. 

There is some question as to the application of a.g.c. b ias 
to the r.f. stage. The case against is that by using a ··straight .. 
valve with a more linear transfer characteristic over the 
working range cress-modulation is avoided in an area where 
inevitably low selectivity makes strong unwanted signals 
available to produce beats. The case for. apart from a 
better characteristic resulting from more controlled stages. 
is the limitation of amplification of strong signals so tha t 
they never reach a level where over loading of the following 
stage results. Comparison of the two systems in actua l 
listening tests, also involving partia l a.g.c. on the r.f. stage. 
resulted in full a.g.c. being adopted. 

About 25 per cent a .g.c. b ias on the fi na l i.f. stage produces 
a characteristic which rises by only 3db for an increase in 
input of SOdb above a I µV datum. 

Two time constants of approximately 0·5 and 0·05 second 
arc provided for the a.g.c. release. T he a ttack time constant 
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is less than 0·005 second for the last i.f. stage and much 
faster for the other stages. 

Owing to the use of thermionic diodes there is always a 
small negative potential on the a.g.c. line even in the absence 
of any signal. Th is is due to some of the space charge 
reaching the anodes and leaking away through the high 
circuit resistance. This in effect provides additional fixed 
bias which reduces the maximum gain and anode current 
in the controlled stages. Tests showed that the sensitivity 
was sti ll adequate (owing to the 2 : I factor of safety used in 
selecting the i.f. amplifier valves). As an}' reduction in 
anode dissipation is a good thing if no adverse effects arc to 
result, no action was taken 10 eliminate this potent ia l. A 
resisto r in series wi'th the r.f. gain control provides an equa l 
potent ial when a.g.c. o ff is selected. 

For standby operation a negative po1c111ial is injected in 
series with the r.f. gain control to cul off all the contro lled 
stages. 

The De modulator s 
Two types of demodulator arc required: an envelope 

detector for a.m. transmissions and a heterodyne detector 
fo r c.w. and s.s.b. t ransmissions. 

The envelope detector (V6a. Fig. 4) is quite conventional 
and is a rranged to be always in circuit so that tbc loading 
on the fina l i. f. t. is constant whichever detector is in use. 

For the heterodyne detecto r a mixer type was chosen in 
preference to a bala nced modulator type using semiconductor 
d iodes. Semiconductor diode balanced modula tors usually 
need to operate at low impedance, and lo provide this they 
must be operated via some form of step-down transformer 
result ing in some of the i.f. gain being lost and the production 
of a low audio output voltage. For proper operation of an 
envelope detector. on the other hand. an input of several 
volts is required. result ing in a comparatively high audio 
voltage. As it is desirable that the signal from each detector 
should be of a similar amplitude an output attenuator for 
1hc envelope det~tor would be required. again wasting i.f. 
gain. 

In the system adopted the i._f. output is maintained at 
about 3V r.m.s. by a.g.c. action, which is sufficient for 
reasonable efficiency and linearity to be obtained from the 
envelope detector. For a 30 per cent modulated carrier this 
detector wi ll have a gain (r.f. in to audio out) of about 0·3. 

A 3 volt signal is much too high to apply to the control 
grid of a mixer valve. A 2000 pF capacitor is therefore 
connected in series with the existing i.f.t. secondary tuning 
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I 
I 
I 
I 
I 
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0.002 
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:COMMON 

COHHON 

Fie. 4. T he envelope and heterodyne (produ«) detector• whic h have 
been arran1ed to produce an :audio output at 1imitar level11 which· 

ever mode is telec;ted. 

capacitor of 60 pF in the writer's case. A capacity potential 
divider of 30 : I ratio i~ thus fo rmed providing a 100 mV 
signal for the mixer. 

The valve used. another ECH81. has a conversion con­
ductance of about 0·7 mA/volt as operated. With an anode 

I If I
. . 

11
. f0·7 x l5 

oac o 15 K ohms l llS gives an ovcra gam o --3-0-

which is again approximately 0·3. Thus both detectors give 
outputs of about I volt of audio. 

For proper operatio n o f the m ixer an oscillator grid 
current of 2001.•A in a 47 K ohms grid leak is required. This 
is obtained from the triode section, operated in a Pierce 
c ircuit. A tuned anode c ircuit was required to obtain 
oscillation with the writer's crystal. The grid current was 
set by selecting the h.t. decoupling resistor. 

AUDIO SECTION 

O utput Stage 
An o utput of abo ut 2W from V9 should be adequate. A 

high power sensitivity is preferred to give maximum flexi­
bility in the choice of audio pre-amplifier arrangements. 
Any surplus gain can be absorbed by negative feedback with 
advantage. 

Output valves in the required power range tend to have 
lo w sensitivity, therefore a larger valve (type EL84) was 
chosen. Its working conditions were then determined, 

RSGB BULLETIN JANUARY, 1967 

making full use of the reduced dissipation 
maximum power is not required. 

possible when 

EL84 Reduced Ra1i11gs 
Va "" Vu = 225V 

l o = 25mA 
/ 11 = 3 mA 
Rk = 270 ohms bypassed 

Puu 1 = 2·2W at I 0 per cent D total 
R1ood = !OK ohms 

Vin = 300 mV r .m.s. for Poul 
SO mW 

For v. = V, 2 = 250V 
Similar conditions exist with Rk = 330 ohms. 

The 250V conditions were chosen to enable the output 
stage to be fed from the first section of the h.t. filter thus 
rendering separate decoupling of the audio vohage amplifier 
unnecessary. 

Output Transformer Ratio (3 ohm load) 

J'°F :a 57·5: I 

A 58 : I component is available. 
Provisio n for headp ho ne operation is required. 
If a load of suitable value (3·3 ohms) is substituted for the 

speaker, the voltage developed across this load should be of 
the right order to operate a pair o f headphones d irectly. 
As the power requirements arc low, most of the output will 
be dissipated in the load and quite a wide range o f headphone 
impedances could be accommodated by adjusting the o utput 
voltage with the a. f. gain control. 

A closed circuit jack is arranged to automatically substitute 
a 3·3 ohms resistor when the speaker is d isconnected. 

Maximum output - \ P x R1ood = ,1 3.3 x 2 = 2·5V 

Aud io Voltage Amplifier 
A compromise between large r.f. voltages at the detectors 

for a ILigh performance at the diode envelope detector, and 
lower r .f. voltages to minimise disto rtio n in the final i.f. 
amplifier and allow proper o peration of the prod uct de­
tector results in an estimated maximum audio signal of 
IVr.m.s. 

Maximum power level at the speaker terminals demands 
a potential of 2·5V r.m.s. The estimated overall voltage gain 
o f the power amplifier is approximately unity (control grid 
10 output transformer section), and so a voltage gain of about 
3 is required which could be obtained for a low µ. triode. 
However. a high µ type (ECC83) is used for V8a because 
it is also suitable fo r the Q multiplier and hence an additional 
valve type is avoided. · 

The surplus gain is absorbed by feed back. 

ECCBJ Vo/tag£' Amplifier 
H .t. voltage = 225V 

Anode load = 220 K ohms 
Rk = 3·3 K o hms 

Gain 60 

The circuitry o f the basic rcc.civer is now complete, and 
all the remaining circuitry is concerned wi th non-essential 
but very useful refinements. Since the basic circuitry has 
a lready involved a considerable number of panel controls 
any fu rther additions should have the greatest possible 
simplicity consistent with adequate performance. 

ANCILLARY CIRCUITS 

Noise Limite r 
As th e receiver is intended to operate with signals having 

no carrier to provide a reference level, self-following limiters 
are not possible. 

For simplicity, a peak clipper with adjustable bias was 
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Fis. 5. A sinrle shunt peak clipper. 

selected (Fig. 5). When the i. f. bandwidth is reduced to a 
minimum by a near ideal filter, some o f the input noise is 
a lready removed, and a simple limiter will not, in most 
cases, produce any dramatic improvement. However, in 
the case of impulse noise such as ignition interference it may 
well make the difference between readability a nd an unin­
telligible jumble of noise. It is therefore worthy of inclusion. 

Q Multiplier 
As selectivity and b.f.o. functions are performed by 

the mechanical filter and heterodyne demodulator, the only 

The calibration and sett ing up is accomplished as follows: 
(i) With zero input to the aerial terminals the meter is 

set to zero by means of the potentiometer. 
(ii) With a signal generator delivering maximum output 

(see below) into the aerial terminals the series resistor 
for the meter is selected so that the pointer just reaches 
full scale. 

The meter is now calibrated as required by reference to 
known inputs from a signal generator. Suggested calibrations 
are: 
Voltage at Aerial Terminal 

I microvolt 
2 microvolts 
4 microvolts 
8 microvolts 

16 microvolts 
32 microvolts 
64 microvolts 

128 microvolts 
256 microvolts 

2560 microvolts 

Crystal Calibrator 

S No. 
I 
2 
3 
4 
5 
6 
7 
8 
9 
9 l 20db 

This is a useful facility which takes the usual form of a 
100 kc/s c rystal oscillator (VIO) providing an output rich 
in harmonics. When the crystal is purchased new the 
manufacturer's recommendations should be observed. For 

maximum accuracy the fine 

CO-AXIAL 
TO IFT ------ 180K IOOOpf 

11----~---..--"Nll'-1....-~~--t-_._---4:;~~1H 

frequency adjustment s hould 
be made by comparison with the 
BBC Light Programme on 200 
kc/s. A high resistance volt­
meter on a broadcast receiver 
a.g.c. line will indicate beats 
between the second harmonic 
of the crystal and the Light 
Programme carrier down to as 
low a frequency difference as 
may be desired. 

1·5K 

V11a 
l/z ECC83 

Z700pf 

The crystal calibrator will be 
found to be a valuable aid 
10 receiver adjustment and will 
at the same time enable the 
receiver to fw1ction as a fre­
quency meter . 

.__ __ _.HT+ 150V STABILIZED 
Possible Additions 

There is an unused section or 
Fir. 6. The standard G2BVN Q multiplier arr anred to provide a tunable rejection notch only. 

requirement from the Q multiplier is a tunable rejection 
notch. 

The standard G2BYN circuit, Fig. 6, is used. arranged 
for reject only. Ini tially, switching was arranged to dis­
connect the Q multiplier from the i.f.t. when not required. 
When the Q multiplier is connected, the i.f. gain falls by 
about 6db owing to the shunt load on the i.f.t. This has no 
adverse effect, as the a.g.c. easily copes with this, and in fact 
the signal-noise-ratio is slightly improved at 1,..v. But owing 
to the fact that the a.g.c. delay is not now overcome at this 
level the switch was eliminated and the notch is tuned off 
the i.f. passband when not required. With optimum 
adjustment a notch less than 200 c/s wide a nd over 30db 
deep was obtained. 

S-Meter 

A voltage s uitable for the operation or an S-meter (Fig. 7) 
is available at the cathode of any of the gain controlled 
stages. The r.f. stage was chosen because it was located 
nearest the S-meter position on the panel. The meter used 
is a 0-1 mA f.s.d. but any meter of similar or higher sensi­
tivity could be used. 
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an ECC83 valve in the audio 
section which could be used in a selective audio filter for c.w. 
use to provide an effective bandwidth as narrow as 100 c/s. 
as a gate valve to mute the audio amplifier in the absence 
of a signal below any selected level for inter-station silencing, 
or as a cathode follower for any signal required to be 
externally monitored. 

Vl 
RF AMPLIFIEI\ 

EF 183 

Z7Jl 

HT+ Z25V 

69K 

0-lmA 

Fie. 7. A simple but very 'atisfactory method of obtaining a signal 
stren1th readinr. 
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f ie . 8. Power supplies for the receiver. The bias transforme r i1 a Ra.dio1pa res midaet ma.int 
t_rantforme r. 

POWER SUPPLIES 

The circuitry so far described requires h.t. a t 225V and 
about 100 mA, a stabilized supply of 150V at a few mA, a 
total of about 5A a t 6·3V for heaters, and a lso a negative 
supply for bias. For the main supplies, s hown in Fig. 8. 
a transformer providing 300-0-300V at 130mA plus 6·3V at 
4A and 6·3V at IA, which was intended for a Mullard 510 
amplifier. was used. A type EZ81 was used for the rectifier 
followed by a choke input filter to obtain good regulation 
(With four a.g.c. stages h.t. consumption var ies considerably 
with signal strength). The type EZ8 1 is a very slow heating 
valve so that by the time it is ready to supply current there 
should be sufficient load to prevent peak rectification. (On 
standby, oscillators, some of the low consumption stages. 
and the stabiliser tube still draw current.) However, for 
safety, 450V wkg capacitors are used in the h.t. filter. The 
I 50V oscillato r supply is stabilized by a simple gas regulator. 

A separate transformer having I 25-0-125V and 6·3V 
windings is used for the negative bias supply and some valve 
heaters. A lthough rather more expensive, a separate trans­
former has the advantage of producing less surplus voltage 
to be dropped with consequent heating, and requires lower 
voltage smoothing capacitors. As the bias system draws 
very little current a satisfactory degree of smoothing is 
obtained with capacitors of modest size. 

The operational switch consists of a double pole mains 
switch ganged to a 3 pole 4 way switch wafe r. This applies 
cut-off bias to r.f .. i.f. and audio output stages in the STANDBY 
position ttnd h.t. to the calibration oscillator in the CALIBRATE 
position. 

STANDBY sensit ivity is adjustable by means o f a preset 
resistor. Note that to go from STANDBY to RECEIVE it is only 
necessary to short out this preset resisto r so that any remote 
switching can be very simple. One disadvantage of this 
system is thar there is a delay equal to the a.g.c. release time 
when the receiver is switched from STANDBY to RECEJVE. 
This is negligible in the a.g.c. FAST position. 

It will also be noted that the S-mctcr will go over to full 
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scale when STANDBY is scleclcd owing to the r.f. stage being 
cut ofT. This docs no harm whatsoever. 

The complete circuit of the r<.-ccivcr is shown in Fig. 9 on 
pages 32 a nd 33. 

CONSTRUCTION 
The Cabinet 

As the writer has only limited metal working facilities a 
cabinet was purchased. This was one of a standard range by 
H. L. Smith & Co. Ltd.; type W, 19 in. x 10 in. x 8! in. 

As supplied, the bottom is assembled with nangcs outside. 
The bottom was reversed so that the nanges were inside 
giving an extra i in. depth. 

Pa nel Layout 
The layout of panel contro ls (sec Fig. 10), is part ly deter­

mined by the dial d rive (Eddystone 898) and the QP. 166 
unit. Where possible, the controls arc located to give a 
minimum lead length. Unfortunately this is not always 
possible without an unpleasing asymmctTical layout. A 
compromise is effected by locating the Q multiplier away 
from the i.f. section. T his has no disadvantages as the Q 
multiplier circuit used is often added externally to a receiver. 

The panel controls arc (I) main tuning ; (2) bandswitch; 
(3) sideband selector; (4) band width selector: (5) a.g.c. 
switch; (6) a.f. gain; (7) r.f. gain ; (8) noise limiter; (9) 
demodulator selector; ( 10) Q multiplier notch depth; 
(1 1) Q multiplier tuniag; (12) Operational switch. 

Chassis Construct ion 
The chassis is made to fit the cabinet in width, is 2 in. less 

than the cabinet in length lo c lear the Ranges. ttnd is 3 in. 
deep. It is made from J8 s.w.g. a luminium. Frames bent 
from ! in. x ! in. x ! in. extruded aluminium angle added 
to each end stiffen the whole structure and serve to join 
the corners. They arc also a great convenience in enabling 

(<1mti11u•d 011 pagt J4) 
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Fig. 9. The complete circuit diaaram of the Amateur Bands 
Receive r. Coils for one band only are shown. 
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Fia. 10. The pane l layo ut and 1u11e1ted chaui1 plan. N ote the positio n o f the sereen be t'ween t he second co nvert·er and filters. 

the chassis to stand inverted, on its back. or on either end. 
Two rack handles are added to the front panel for ease of 

handling and also to make it possible to stand the complete 
receiver on its front panel. 

The cross screens are also made from 18 s.w.g. a luminium 
and arc screwed to the chassis through ~ in. fla nges, thus 
adding considerably to the chassis stiffness. The cross 
screens are t in. less deep than the chassis to clear the 
bottom flange on the cabinet. No components must project 
beyond these screens. 

The tuner sits in a 6 in. x 6 in. hole cut in the chassis and 
is raised so that it lines up with the dial drive (top of tuner 
chassis 2 la. above main chassis). It is fixed with 6 in. 
lengths of ! in. x ~ in. angle which also add considerable 
stiffness. 
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Chassis Layout 
As far as possible, the components with high heat dissipa­

t ion arc located at either end of the chassis as far away as 
possible from the first converter which is located in the centre. 
The power supplies and audio amplifier a rc located a t one 
end and the i.f. amplifier at the other. The layout (sec Fig. 
10), was arrived at by the classical process of laying the 
components out on a sheet of squared paper. No doubt the 
same process could be used to adapt the layout for other 
components. 

Ve nt ilat ion 
The object of ventilation is to obtain an adequate flow of 

convected air round the high dissipation components 
without the resulting heated air currents affecting the 
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mechanical filler so that the con­
ven er crystal frequencies could 
be specified. Although the writer 
measured his i.f. response to 
satis fy his own curiosity this is 
quite unnecessary. A calibration 
certificate supplied with the 
mechanical filter gives all the re­
quired information. 

The tuner unit and second 
converter were next added. At 
this point the receiver became 
operational with a pair of high 
resistance phones on the envelope 
detecto r. The writcr·s receiver 
was in fact used intermiuently 
for about six months before it 
was complete in every planned 
detail. 

The underside view of the amateur-band r~cciver. The i.f. circuitry is to the ri1ht1 the coil-pa.ck is 
rieht-centre, and the audio and power component's arc on the left. The trans(or mer bolted to the 
chassis side supplies the negative r ai l, in the foreeround is the second h.t. filtor choke, and behind 

this is the audio output transformer. 

This procedure has two advan­
tages: If each sect ion is tested 
as it is built the number of 
built-in faults in the complete 
receiver are minimised and. 

oscillato r compartment. Cold air is admiued through a 
row of ~ in. holes in the bollom of the cabinet on each side 
of the chassis. The air passes round the high dissipation 
components at each end of the chassis and is exhausted 
through a large hole in the top of the cabinet which is 
covered by an overlapping plate o n spacer blocks. This is. 
of course, not included in the standard cabinet as supplied. 

BUILDING THE RECEIVER 

A lt hough the complete receiver with all facilities was 
planned in its entirety so tha t the final result would be a 
properly integrated design. the writer's receiver was built 
section by section. 

The metal work was firs t prepared as completely as 
p•Jssible with holes to mount all the required components. In 
the case of i.f.t. and the tuning uni t the dimensions were 
obtained from the maker·s drawings. 

The circuits were then added one by one: the power 
su~mly first so tha t each section could be tested as it was 
built followed by the i.f. amplifier incorporating the 

A :photo taken from <Jbove the chassis. The components c.a n be 
identified by reference to Fir. lO. 
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more important in the writer's 
case. the necessary expenditure was spread over a corres­
pondingly long period of time. 

Alignment 
As the front end is supplied pre-aligned. only the i.f. 

circuits need be adjusted. An inexpensive signal generator 
will suflicc for this. The carrier insert ion crystal and the 
mechanical filter 6db points provide stable reference fre­
quencies. With the mechanical filter in circuit the heterodyne 
detecto r is selected and the signa l generato r tuned until an 
audio note of about I ·2 kc/s is heard (signal generator 
unmodulated). This should place the signal generator fre­
quency at the centre of the i.f. passband. An a.c. voltmeter 
across the speaker terminals is useful as an output indicator. 
No other apparatus is required. Those readers having more 
elaborate apparatus will no doubt know how to apply it to 
good effect. 

Final A lignment Procedure 
(i) Set the signal generato r to the mechanical filter centre 

frequency and align all 455 kc/s i.f.t.s for maximum 
s ignal a t the detecto rs . Inject a signal across the 
75 ohm resistor at the co111rol grid of the second con­
verter. Remove the oscillator crystals. disconnect the 
Q multiplier and switch the a.g.c. o lf. 

(ii) Re-connect the Q multiplier and then adjust the core 
o f the shunt coil to obtain maximum signal at the 
detectors with the signal generator as in (i). 

(iii ) Set the core of the Q multiplier main coil so that the 
ignal generator signal is rejected with the Q multi­

plier tuning capacitor at half capacitance. 
(iv) Replace the second conversion oscillator crystals. 

tune the Q multiplier no tch off the i. f. passband and 
transfer ihe signal generator to the aerial terminal 
and set it to any frequency within the range of the 
front-end. Tune in the signal on the main tuning 
contro l and peak the I ·6 Mc/s i.f.t.s for maximum 
signal at the detectors. 

(v) Switch to the he terodyne detector and tune lo zero 
beat using the main tuning control (signal unmodu­
lated). Switch lo upper and lower sidebands alternately 
and adjust the crystal 1rimmcrs until the signal is 
zero beat on each crystal. 

Calibration 
This is bcsl accomplished using a crystal calibrato r. On 

some bands commercial s tations provide suitable reference 
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PERFORMANCE MEASUREMENTS 

ro satisfy the curiosity of any reader who may wish to 
know how the response curves were obtained. and hence 
what reliance may be placed upon them, the following 
information is given. 
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The frequency response, Fig. 11, was measured using a 
BC22 I. the i.f. output being measured on a wideband 
measuring oscilloscope taking a Odb reference of 50V pk-10-
pk output, obtained by suitably attenuating the input from 
the BC221. The maximum sensitivity of the oscilloscope of 
100 mV/cm enabled a 60db range lo be measured with 
reasonable accuracy. (Oscilloscope borrowed from another 
anonymous source). 

T he a.g.c. curve. F ig. 12. was obtained using an A VO 
signal generator with additional 20db and 40db attenuato r 
pads to give better accuracy in the microvolt range. The 
output of the signal generator and attenuation ratio of 
attenuators was measured on the oscilloscope. 

None of these measurements arc necessary to ensure 
correct functioning of the receiver. but they were only made 
to satisfy the writer that something like the expected per­
formance was being obta ined. 

GBR Rugby Re-Opened 
The Post Office V. L. F. transmitter at Rugby Radio Station. 

whose historic call-sign G BR has for 40 years provided a 
vital link with Brit ish ships all over the world. was re-opened 
on 30 November. 1966. following extensive modernization 
and reconstruction. Originally designed and built in the 
early 1920s by engineers or the Wireless Section of the Post 
Office Engineering Department, the station made history as 
the world's most powerful transmitter using thermionic valves. 

When regular transmission began on I January, 1926, it 
broadcasi messages in Morse on a frequency of 16 kc 's (i.e. a 
wavelength of 18.750m). as well as the Greenwich Time 
Signal al specific times of the day. 

The transmitter had an adventurous history. Its aerial 
system was extensively damaged in the severe winters of 
1940 and 1947 which put it out of action for several weeks on 
each occasion. In 1943 the transmiuer itself was accidentally 
destroyed by fire. and was rebuilt in six months with only 
minor changes from its o riginal design. 

Recently it was decided to increase the radiated power and 
operat ing capability of the transmitter. decisions which 
involved complete re-design of the valve amplifiers and the 
modulating equipment. as well as extensive modification of 
the main aerial tuning circuit. The old transmitter ceased 10 
operate al the end of 1965. after 40 years' notable service. 
The most striking changes arc in the main amplifier stages, 
where three amplifier panels (each of 18 water-cooled valves). 
have been replaced by three vapour-cooled amplifier valves 
which can be used singly or in combination and in the 
modulator which can generate prec ision frequency-shift 
signals as well as c.w. signals at speeds up 10 72 bauds. A 
new control centre has been installed which wi ll also serve 
the o ther two low-frequency transmitiers in the building. 

The new transmitter is now being used for Navy Depart­
ment traffic and Time Signal emissions. Output power is 
450-500 kW and the power radiated from the aerial exceeds 
60 kW at 16 kc/s. Both power and signalling speed have 
been approximately doubled. The transmitter. ra ted the 
most powerful and effective unit in Western Europe, was the 
first in the world lo have its carrier frequency stabilized 10 
the accuracy of a primary frequency standard and this has 
been progressively improved over the last 15 years- the 
present limit of variation being less than five parts in 1010. 

It is expected that this can be improved still further, 10 one 
part in 1010 or better. with the aid of an atomic frequency 
standard (a rubidium gas cell) in place of the existing quartz 
resomror. This development will enhance the value of the 
16 kc/s emission. alreldy extensively used by scientific 
investigators throughout the world, as an international 
standard of frequency and rime. 

Prior to WW2 GBR was visited on several occasion) by 
groups of RSGB members. G6CL 
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A N apparen1ly very useful suggestion is made by W6ZY 
.t'\.. itl the DX"er·.1· Magazine concerning DXpeditions. 
He suggests 1hat all DXpeditions use standard frequencies. 
e.g. 14.025,14,045 a1td 14,065 ke/s. likewise on oihcr bands. 
It ;s also suggested by Gus, W4BPD, who has had a great 
deal of experience in these matters, that frequencies between 
14.100 and 14.110, 14,150 and 14.160, and 14,195 lo 14,199 
kc 's be used by s.s.b. stations in the same category. The only 
difficulty en.visaged by your scribe would arise when two 
different expeditions accidentally occupy the same frequency , 
unknown to each other! Another aid to efficient operation 
would be if 1he s.s.b. DX station would announce 111/ien he is 
listening ah111·e 14.200 for the USA and below that frequency 
for other callers. This would mean tha1 the r.f. being wasted 
by the people calling in the wrong place need never be put 
out on the air, with consequent reduction or interference 10 
other band occupiers. The directional call or call to a specific 
station should always be respected, but unfortunately one 
often hears a·· QRZ W only" followed by a QSO with a G3 ! 

A fairly large number of comments have been received 
about the remark cotlccming the QSLing habiis of VE40X 
on behalf of the s tations for whom he acts as QSL manager. 
Without exception these have condemned his attitude to 
cards received via the bureaux and it is sincerely hoped that 
he will realize that nm all amateurs have sufficient spare cash 
to spend on direct QSLing. 

All readers arc wished a very happy New Year. and may 
the increase in sunspot numbers result in more and belier 
DX! 

Top B a nd News 
WI BB. king-pin of 160m DX activity. reports that although 

he was u.nable to obtain permission to operate /MM while 
crossing the Pacific en route for Japan he was able to put in 
some time listening. However. his aerial system had to be 
put up and taken down again each evening before and after 
use. so he was unable to listen during the vi tal sunset period. 
Stew heard W6HRG in QSO with VE7AKI while some 
1600 miles west of W6, and when 3200 miles out heard 
KL7FRY and WOVXO. No Japanese stations were audible 
at a ll . and ir seems that the low end of the band was ccm­
plciely bloucd out in that area by some commercial phone 
splauer. No fresh DX possibilities in the Pacific area have 
been uncovered so far- KH61J is not on Top Band at present. 
Stew wishes to convey his very besr wishes to ··all the 160 
boys,. atld says he is missing the Transatlantic tests. 

According to a number of reports received, Bob Snyder 
lrns been in evidence once more in the shape of 9VI LP and 
also as WOGTA/8F4, and a number of QSOs between Bob 
and UK stations have taken place. ZDSJ on Ascension 
Island has been heard on the band. but no QSOs have been 
reported to your scribe so far. As mentioned elsewhere 

• 10 Kn ightlO"' n.oad. Birtninghum 17 . Plc:tsc send ul t rcpor1~ to ftrrh•e 
by 11 January for Che Fcbni:lr)' issue. 8 Pcbrunry for the:: ~·lareh issue. :rnd 
IS March fo r the A1iril issue. 
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THE AIR 
By JOHN ALLAWAY G3FKM 

ZD9BE may appear on the band at any lime and should l;c 
a rather sought-after station. 

No reports on this season·s first Transallantir OX Tests 
have yet been received. and participants are requested to 
drop a line to. G3FK M describing their results during these 
events. Readers a rc reminded thal 15 January will be an 
ordinary test morning and that 8 .January will be a W(VE 
"First Timer's .. day. Full details of times and frequencies 
for ihis series of tests is given on page66l of October BULLETIN. 
The weekend of 28/29 January is. of course. the time of the 
CQ WW 160 DX Competition. 

According to VO I FB conditions on 160 were excellent to 
Europe during the weekend of the CQ WW Conrest (26-27 
November). The band was open to Europe for at least 18 
hours during this period and was completely static free. Out 
of93 stations worked. 63 were in Europe. attd OEI KU g;we 
Joe a new country on the band. Aplrt from that weekend it 
seems that conditions in Newfoundland have been unreliable 
with occasiomil good openings of shorter duration than 
those of November. 1965. 

G3RQZ is at present on the M/V Panflia Otl the London­
New York trip. He listens on Top Band occasionally and 
heard the following stations while in the vicinity of New­
foundland on 21 /22 October: G3GVA (579), G3FGT (51>9). 
GJLIQ (579), G3RXH (579), G3SGC (549), G3SRA (469), 
G3TVO (449), G3UUR (349), G3VAV/A (569) and GSHX 
(459). Pete finds that many UK siations arc audible until he 
reaches about 40" West. after which they thin out somewhat. 
The best time is from about one hour before sun~et until two 
hours after (local time) before he starts to hear the W QRM. 

QRP News 
9V I NX has been on the air in Singapore since August. No 

doubt assisted by the rareness of his call-sign he has a lready 
worked more than 15 countries, with 10 watts. including G . 
GM, DL, OH. W. OK and SM. He says that he has a poor 
site propagation wise and his dipole lies in a dip surrounded 
by coconut and rubber trees! All contacts arc on c.w. and 

Tht layout at VKIHA. Darwin, one ot the fow stations on tho air from Northern 
Australia 
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Pro p agation Pre d ictions 

14 Meis JANUARY 1967 

U.S.A.- EAST (Wl-4) s. p 

U.S.A. - WEST (W6,7) 
S. P. 
L. P. 

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

BRAZ IL (PY) 
s. P. 
L. P. 

SOUTH AFRICA (ZS) S. P. 

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

AUSTRALIA (VK) S. P. 
L . P. 

JAPAN (JA) S. P. 
L . P. 

21 Mc/s JANUARY 1957 

U.S.A. - EAST lwt 4) S. P. 

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

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

BRAZIL (PY) S. P. 
L. P. 

SOUTH AFRICA (ZS) S. P. 

5.E. ASIA (HS, 9M2) 
S_ P. 
L. P. c:: = 

AUSTRALIA (VK) S. P. 
L . P. 

JAPAN (JA) 
S. P. 
L . P. 

28 Mc/s JANUARY 1967 

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

CARIBBEAN (6Y5/FM/TI) 
BRAZIL (PY) 

SOUTH AFRICA (ZS) 

S.E. ASIA (HS, 9M2) 

AUSTRALIA (VK) 
JAPAN (JA) 

TIME (G.M.T.) 

= 1-5 CAYS 

S. P. 
S. P. 

S. P. 

s. P. 

s. P. 
s. P. 

S. P. 
S. P. 

00 02 04 06 

= 6-ZO CAYS 

In January, propagation conditions will differ little from those of the 
precedin1 month. Towards the end of t he month t he h.f. bands 
1hould remain open tonger in the e venings. Otherwise the forec.asts 
for the l:iast month should be sufficiently accurate on all bands. 

The provisional sunspot number for N ovember, 1966 was SS·7 
w ith solar activity distributed fairly evenly throuahout the month. 

the ragchewing type is preferred 10 1he rubber stamp form. 
G 3MLN has managed over 700 QSOs in 1wo years with 

about 9 walls on all bands except 10 and 15m. His trans­
milier is crystal controlled and feeds a Joystick at ground 
level. This set-up has worked 17 countries so far. On low 
power 15m a.m. G3MBL has contacted XE2SO and EP2RT 
recently, his aerial being a lwo element beam, home con­
struc1ed. Running slightly higher power (on s.s.b.) G3RRD 
has so far worked 96 countries this year, and this total 
includes KX6, KH6. KL7, ZL,JA. and many VKs. He feels 
that this should encourage the lower power wire aerial 
enthusiasts, his aerial being an inverted V for 20m. With 25 
wa:ts to a vertical G3URX reports QSOs with TAIAV, 
TA2AC, and all W districts except 5 and 7. 
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- OPENINGS OH HORE THAN ZO CAYS IN THE MONTH 

The predicted smoothed sunspot numbers for Ma rch, Apri I and May 
are 67, 69 and 72 respectively. 

The S w iss Bro:adcasting service transmits the relative sunspot 
numbers for the previous month at 08.05 GMT on 48·66m (6165 kc/s). 
Dates in 1967 are : 7 January, 4 Fe bruary, 4 March, 8 April and 6 May. 
This is an Enclish lan1ua1e broadcast from station HER3. 

N e w s from Ove r se as 
HC5NW has supplied news about four Ecuadorians who 

arc a1 presem sailing on a Balsa wood raft in the South 
Pacific. They left Ecuado r o n 23 October, and hope 10 reach 
Aus1ralia in seven or eighl mon1hs. On 16 November they 
were reported 10 be at 01 ° 12' S . 89 06' W. They have a 
transmiller on board a nd use the call-sign HC9EP. HC5NW 
has a daily sked with them at 01.00 on 14.150 kc/s s.s.b. 
QSL cards sho uld be sent via the Guayaquil Radio C lub. 
PO Box 5757, Guayaquil, Ec uador. 

In a most interesting letter. Alan. ZD9BE, describes hiso1her 
duties besides wireless operator on Tristan da C unha. He 
is a lso Superintendent of Posts and Telegraphs. Pos1mas1er, 
Cus1oms and lmmigra1 ion Officer! He has been out there 
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since October, 1965, and began activities on 20111 with an 813 
to a vertical aerial, his first QSO being with K7KBN. The 
following February he added a modulator, but the big step 
forward came when his Swan 120 arrived from W2GHK and 
Alan found himself on s.s.b. The location of the radio 
station. is very favourable, being only some 40 yards from 
the sea. II is hoped that some 160m operation will take place 
during the winter. Another plan afoot is a two or three day 
expedition to Nightingale Island. which is most likely to take 
place early irt 1967. This .island is uninhabited by humans 
and has never before had a radio station on it (JOTA hunters 
please note). Alan sends his very best wishes to a ll readers 
of the BULLEn N, and wishes to thank the UK stations for 
their very good operating manners in the shocking pile-ups 
which he encounters occasionally. 

An interesting letter from VO I FB describes how his vi~it 
(together with VO 11 B) to St. Pierre in September coincided 
with the most brilliant auroral display s ince the last sunspot 
maxirnum. The result was a very much reduced number of 
QSOs for FP8BD. However. it is hoped to repeat the visit 
next spring. VO i IB has been issued with the call FP9DC. 

W3HNK wishes to offer his services as QSL Manager for 
W/VE contacts to any DX operator who would care to 
advantage of such an arrangement. Anyone wishing to take 
take up this kind offer should write to him- Joseph 
Arcurc Jr. 126 Henderson Avenue, Norwood, Pa., USA, 
19074. Joe already acts in this capaci1y for ex-5A5TR, 
ex-5A5TX, YV5CEY. PAOCOE. 4X4UH. 4X4RD, 
GW3DZJ. and ZE4JS. 

Dr Terence Langdon, G3MHV/W6, is still active from 
California, enjoying himself working all the exotic Pacific 
areas on 14 Mc/s s.s.b. with no great difficulty! He also has a 
visitor's licence for Mexico, and has operated there using his 
XEOM H V call. QSLs for contacts with XEOM H V should be 
sent to rhe address in QTH Comer. 

DXpeditions 
The ill fated Royal Signals Expedition lo Kuria Muria is 

now said to be set for a second attempt to reach VS9H about 

QTH Corner 
ET3WH Now via K7CAO. 6080 SW Burme Road. Leko Oswcgpo. 

Oreo on, USA 
HV3SJ Bo•9048. Rome. Italy. 
KC4VOS (Stn. at Vostock. Anlarctlco> via KOYKJ, Stephen Barnes, 

RFD 2 Bo• 244-A, Bouldor, Colorodo. USA. 
LU1 ZA, ZB, ZC, ZE, Zf, ZH, 21, ZL, ZM, ZO, ZP, ZQ, ZR. ZS, ZT- vla Sub 

de Pral Aldo V enorla, Estado M ayor G eneral Nava l Com ms. 
Mlnistetio do Marina, Cimznllo 55, Buenos Aires~ 

LU• ZD, ZJ, ZU, ZV, ZW, ZX- Sub. do M•yor Corlos E. Celos, Red. S lrmo· 
Sec Comms, Comando on VcJe ElerciUo, Cnbrldo 65t 
Buonos A ires. 

TU2BO BP 172, Abldlon, Ivory Cooot. 
VP2MK W8EWS, 9500 E. Alhorlon Rood, Oovlson, Mich .. USA, 

'8423. 
WI WQC/VP5 (Sin. on Slh. Colcos Js.) vlo WI WQC, PO Box 308. Covent ry, 

Conn. · 
VP6PJ via WB2UKP. 50 James Street, Shrewsbury, NJ. 
VS9AJC via G3lT J, J. G. Bnrbor, Officer's Moss, Chue Borrocks. 

Ripon, Yorks. 
XEOMHV vie GJMHV, 20 Uppor Morsh Road, W nrmlnator,WUts. 
W4TRP/XWI via W4 QSL bureou. 
ZD8BUD vie K4DEN, 62'8 SW Tenth Terrace, Mloml, Fla., USA. 
ZS2MI via ZS401. 91st Avonuo, Parys, OFS. Sou1h Africa. 
4l7A (Sin. Jn UF6) Bo•88. Moscow, USSR. 
SG1A via W4ECJ, 
5U7AC via W9RKP. 6285 Bass Drive, Now Berlin, W isc. 
SU7AK Rev. O. Kopple, Protostanl Mission, Tera, Niger Rep. 
7Q7EC via WSGIQ, Ewing Canodny. RFD 2-Bo• 117, Perkins, Okin· 

ho ma. 

OSL Manager 
W4ECI 3101 Fourth Ave, South, Blrmlnohem s. Alabama, USA. 

RSGB QSL 8ureau: G2MI, Bromley, Kent. 

RSGB BULLETIN JANUARY, 1967 

3 January. ll is hoped to remain there urttil the 17th. One 
frequency quoted is 14,198 kc/s for s.s.b. operation. 

Don Miller. W9WNV. caused quite a stir during tJ1e CQ 
WW DX Contest (c.w.) by appearing with the call-sign !GSA. 
He was supposed to be on the Banc du Geyser, situated about 
half way between the Comoro and Glorieuse Island groups. 
No informat ion is yet available about the possible DXCC 
status of this location, but no doubt QSL cards will be 
submitted for consideration to AR RL shortly. Al the time 
of writing Don was in Mombasa, awaiting transport back to 
VQ9. No doubt by the time this is being read he will have 
made some positive move, possibly in the direction of the 
Laccadive Islands. QSL cards for all W9WNV's DXpedition 
contacts should be sent 11ia W4EC I. 

A Polar expedition, endeavouring to retrace Admiral 
Peary's 1909 route, will begin in March, and hopes to reach 
the North Pole by 6 April. They will have three KWM-2 
transceivers with them, but no definite information about 
their call-sign, or whether they intend to come on the amateur 
hands has been received so far. 

Further rumours concerning a possible s.s.b. expedition to 
Rio de Oro and lfni suggest that this will take place early in 
January. and that one week and four days will be the time 
spent in the two places respectively. January, 1967? 

DXCC News 
Although no official announcement of the addition of 

Farquhar Is. to the ARRL Countries List has yet been forth­
coming, it was intimated in a letter wrillen by WI WPO last 
January that Farquhar would qualify for separate status 
under the new poli tical set up in the Indian Ocean Territory. 

Explanation of the mystery of the disappearance of Ebon 
Atoll and Cormoran Reef from the listing is given in December 
QST. It would appear that some maps show that these 
territories belong to Ecuador and Costa Rica respectively. 
On the strength of this fact licences were issued by the 
Ecuadorian and Costa Rican Consuls in Los Angeles who at 
!i!'St said that they had confirmed the facts with their own 
capital cities. It was later demonstrated that the maps were 
inaccurate and that the two Consular at.1thorilies had not in 
fact been in contact with their home administrations. It was 
therefore decided that the two island groups could only be 
looked upon as part of the UN T rust Territory. 

Contests 
The 3lrd ARRL International DX Competition wi ll be held 

on ihe weekends of 4-5 February and 4-5 March (phone 
section), and 18-.19 February and 18-19 March (c.w. section) 
from 00.01 Saturday to 24.00 Sunday in each case. Non-US/ 
Canadian participants should contact as many W/VE stations 
as possible. Contest exchanges consist of RST plus input 
power. and W/VE stations will give RST plus state or 
province. Repeat contacts on additional bands are permitted. 
Each complete contact counts 3 points, incomplete ones 2 
points. For scoring purposes the total of QSO points is 
multiplied by the total number of states and provinces worked 
on each band. Logs must contain dates, times in GMT. 
bands, exchanges and points, and should be sent to ARRL 
no later than 22 April. Free contest forms and summary 
sheets are available from ARR L fnternational DX 
Competition, 225 Main Street. Newington, Connecticut, 
USA, 06111. 

The CQ WW 160 DX Competition starts at 00.00 on 28 
January and finishes at 12.00 on 29 January. Exchanges 
consist of RST plus a three figure progressive contact number 
starting at 001. W/VE/VO stat ions will also give their state 
or province. Contacts with other stations in one's own 
country count 2 points, with other countries 5 points, and 
with W/VE/VO 10 points. Multiplier consists of number of 
states, provinces, and countries worked. Entrants claiming 
more than 3 per cent of duplicate QSOs will be disqualified. 
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En1rics should be sent 10: CQ 160 Con1es1. 14 Vandcrve111cr 
Ave., Port Washinglon, LI. NY. USA. IJ050 no Ja1er 1han 
28 February. Log sheets and entry forms may a lso tc 
obtained from this address in exchange for a large s.a.c. a nd 
IRCs. 

The Virginia QSO Party starts at 18.00 on 7 January and 
finishes al 02.00 9 January. Separate logs for pho ne or c.w. 
arc required as each category is separate. Exchanges lO 
consisl of QSO number. report, and country, and Virginia 
stations will give their county. Each QSO counts cne point 
and the total QSO points multiplied by the number of 
Virginia counties worked. Frequencies lo wa1ch include 
3560, 7060, 14,060, 14,240, 14,340, 21,060, 21,3 10, 21,410. 
and 28,060 kc/s. Logs should reach th~ Roanoke Valley 
ARC, Box 2002, Roanoke, Virginia, U~A 24018 by 15 
February. 

The First lnternational EL DX Competition will be held 
between 00.00 15 January a nd 24.00 16 January. This will 
cover all modes and bands, contest exchanges being the 
usual repon plus serial number of QSO, starting from 001. 
Contacts with EL stations are worth 3 points, with other 
particiµanis I point. Multipliers consist of Lota! number of 
EL prefixes worked on each band, and entries may te single or 
mulli-band, single or multi-opera1or. Certificates 10 highest 
scorer (if with more than 300 points) in each country. Logs 
should be signed and mailed to: Liberian RAA, PO Box 
1477, Monrovia, Liberia, before 28 February. 

The 1967 French Contest (REF) is scheduled for: C.w. 
28 January, 14.00 to 29 January, 21.00. Phone 25 February, 
14.00 Lo 26 February. 21.0G. Usual five or six figure exchanges 
to be made, in addition French, Swiss, and Belgi9n stalions 
will give 1hcir department, canton. or province. These serve 
as multipliers, as does 9Q5, the sum of the total number 
worked on each band bei11g used for this purpose. Each QSO 
counts 3 points. Summary sheets should be sent with logs to : 
REF, BP 42-01 , Paris RP, France. This is an excel lent way 
to obtain credits for French awards (DDFM , DPF, DUF. 
etc.), as entrants may refer to conte.st QSOs in lieu of QSL 
cards. In the 1966 event G3EYN was 1op UK station wnh 
28,470 poin1s, G2WQ had 4692, G2GM 4692, and G31RM 
2520 points. In the phone section G3TOK was 1he only 
British entrant with 720 points. 

Preliminary results of the CQ 1966 S.S.B. Contest are to 
hanc:. They show that G3NMH was European leader on 
28 Mc/s wirh 4522 points, that GSFC was world second in 
!he multi-operator section with 749,324 points, and that 
G3NL Y was second European on 7 Mc/ s with 22,60 I points. 
G scores available are as follows: 

points points 
G3UML (All band) 265,374 G5AAB (14 Mc /s) 30,996 
G2AJB " 9.150 G3VAO " 26, 132 
G3iviWZ ,. 2,520 G3PEU (21 Mc/s) 48,506 
G3NLY (7 Mc/s) 22,601 G3NMH (28 Mc/s) 4,522 
Congratulations are due to a ll who took part. Certificate 
winners arc in heavy type. 

The Arkansas QSO Party Lakes place between 18.00 7 
January and 02.00 9 January. Stations may be worked once 
on each band on each mode, and each station contacted 
coun1s as 5 points. Usual QSO exchange. Multiplier of 
number of Arkansas counties worked. Logs lo be sent lo 
WA5GVG, 508 N. Robinson, Harrison. Ark, 72601 by 30 
January. Frequencies to be wa1ched 3525, 7025. 14.025, 
14,225, 14,325, 21,025, 2 1, I I 0, 21,225, 21,425. 28,025. 28.560 
and 28,650 kc/s. 

The Saskatchewan QSO Party runs from 00.01 8 January 
to 00.01 9 January. Phone and c.w. are separate contests in 
1his even1. QSOs count 3 poin1s, and total is mulliplied by 
the number of different Sask. QTHs contacted. Logs should 
be sent to Regina ARA, 2117 McPherson Av., Regina . Sask .. 
Canada before 31 January. Frequencies to look for 3C5-VE5 
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1866 Countries Table 
1·8 3·5 7 14 2 1 28 Total 

Mc/s Mc/s Mc/s Mc/s Mc/s Mc/s 
G3UM L 4 41 68 183 107 110 5 13 
G3NMH 71 195 132 88 486 
G8JM 5 2 14 235 117 38 411 
GM3SVK 12 11 65 116 120 36 360 
G31AR 7 41 6 1 92 83 51 335 
G3HS 15 40 58 110 70 35 328 
G3SSO 9 15 20 94 108 59 305 
G8VG 5 29 31 95 78 57 295 
5N2AAr 9 14 23 137 68 29 280 
G3KSH 8 27 59 69 60 25 248 
G3LHJ 7 23 23 97 48 33 231 
G31GW 19 43 46 58 55 I 222 
GM3KLA 3 38 45 44 70 15 2 .1 5 
9J2BC I I 5 56 51 45 159 
9V ILP 6 14 26 49 46 27 148 
G3MWZ 7 17 24 59 23 14 144 
9V!LK 10 63 46 19 138 
G3PQF 24 58 18 6 21 127 
G3JVJ 16 23 30 20 9 98 
G3WZ 2 4 27 26 2 6 1 
A4038 11 19 29 249 144 98 550 
BRS26222 5 40 44 2 15 122 73 499 
BRS25429 8 57 81 146 124 79 495 
A4568 5 40 42 205 127 49 468 
A4609 18 37 74 12 1 139 73 462 
A4886 6 29 42 193 116 39 425 
GS 2 17 47 161 138 56 422 
BRS25605 9 44 56 126 96 43 374 
A4489 21 59 76 157 25 I 339 
A3942 14 45 78 129 58 I 325 
A4048 9 39 52 11 8 72 26 3 16 
A5105 2 20 28 138 9 1 35 3 14 
A4431 6 25 40 104 108 30 3 13 
A4552 2 25 12 127 84 30 280 
A4182 5 21 25 129 43 28 25 1 
A3699 7 24 27 76 63 16 2 13 
A4370 4 30 10 137 39 I 212 
A4311 15 13 115 37 23 203 
A4955 9 22 33 51 60 22 197 
A5025 II 17 30 50 22 14 144 

This month's ta ble is in order of 101al band(counlriesa.nd 
was erroneously stated in last month"s MOTA to be going 
to be the last for 1966. Renders will have no doubt realized 
that this was incorrect. The final table will be in lhe February 
issue, and 1he first of the 1967 tables in the March issue. 

When free from hit many official duties on Trlstan da Cunha. ZD9BE takoa time 
out to provide m1iny with their contact with this remote 1pol. 
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arc 3560. 7050. 14.075. 14.250. 2 1,050, 21,300. 28,050 and 
28.550 kc/s. 

The Louisiana QSO Party is scheduled to cover the period 
18.00 28 January to 22.00 29 January. The same staLion can 
be worked and counted on each band and mode. and one 
point is given per QSO. Multiplier is the number or counties 
worked. Logs to Lafayette ARC. 6 12 I-larding St., Lafayette, 
La., USA 7050 I. by 28 February. For contest QSOs watch 
3600, 14, 100. 14,300, 2 1, 100. 2 1,400. 28,100 and 28,700 kc/s. 

The Amateur Radio Club of Newfoundland is organizing a 
c0ntest to commemorate Canada's Centennial Year. This 
will commence at 00.01 , I March, and finish a t 23.59. 3 1 
March. The object is to work as many VOl /V02/3B l/3R2 
sta tions as possible. One point for each QSO. each mode. 
each band, i.e. 20m- 3 points maximum each VO sta tion­
! c.w. I phone. I RTTY. List of contacts to VOIAT. 
ARCN, PO Box 266, Gander, Newfoundland. Canada. 
The first prize will be a white mo11111ed seal! Certificates to 
other winners. The next contest along these lines will be in 
2067 . . .. 

Awards 
The Royal City Radio Association of New Westminster. 

BC, is sponsoring an award- the Canadian Centennial 
Cer tificate- to commemorate Canada ·s Centennial year. 
This will be available to anyone who submits proof of 
contacts with 100 Canadian stations during 1967. Contacts 
may be made on any band and on any mode. A copy of the 
log information certified by another amateur should be sent 
to: Royal City ARA, VE7FY. 7386 Eas1 Grandview Douglas 
1-fighway. New Westminster . .BC. Canada. There is no 
charge for this certificate. 

A brief resume of the French awards mentioned in con­
nection with the REF con1es1. The DPF is awarded for 
colllac ting all 17 French provinces (all phone or a ll c.w.), 
since January, 1951. The DDFM for European amateurs is 
obtained by contacting at leas1 50 of the 90 diffe renL depart­
ments on 40m and 80111 only: 30 on one band and 20 on the 
other. Higher classes DDFM-2 and DDFM-3 are a lso 
issued. Full information on the DPF may be obtained from 
F3ZU, Ave. Gallieni 2 1, Viroflay. S-et-0. France, and on the 
DDFM from F3JI. rue Pierre de Blois I I, L-et-C, France. 

Band Reports 
Conditions generally have been fairly good for the time of 

year, a considerable volume of DX being workable on a ll 
bands from 10 to 160m. The long dark nights mean that 
I 0. 15 and 20m have all been closed by early evening, although 
on a t least one occasion 20m has been open to W and JA at 
23.00. Long path 1>ropaga1ion during the late afternoon 
hours on 20m has been much in evidence, signals from F08 
being heard at this time. The behaviour of J60m has not 
disappointed the enthusiasts, and it seems that even at this 
s tage of the sunspo1 cycle the DX is audible and workable on 
the band. 

Thanks are extended to the following contributors without 
whose help it would have been difficull to write this article: 
G2BOZ, G2LB, G3AAE, GW3AX, G3HCT, GJ HDA. 
G3NMH, G3PQF. G3SML, GM3SVK, G3VJG, G3VNC, 
G4JZ, G4MJ. G8JM, G8YG. BRS203 17, BRS25429. A3942. 
A4038, and A4568. 
1·8 Mc/s C.W.: C0 2BO (06.20). DLOITU (2 1.30), VE3AGX 
(07.00), YOIFB (01.05). W5HWR/ VP9 (02.24). KIJG D 
(02.04). W20PQ (06.13), Y08BCV ( 18.15). Z D8J (22.3.5-
00.30), WOGTA/8F4 (22.08), 9VILP (23.05). 
3·5 Mcjs C.W.: C0 2BO (08.32), FP8CQ (01.45), KG4CX 
(00.06), MP4BDF (20.47). PY7AGT (22. 10). UAOKFB 
(20.27), W7SFA. W7YGN (08. 10). ZL4BO (07.56). WOGTA/ 
8F4 (23. 13). 
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ZDIBE•a :shack on Tristan da Cunha. The photograph shows the rugged 
terrain of tho laland. 

3·5 Mc/s S.S.B.: CRSSP (20.00). CT3AV (20.00). Hl8XAL 
(06.40), KP4COY (22.00), DL2WB/ MI (2 1.1 3). MP4MAW 
(22.45). MP4TBO (21.00), UW9AF (20.42), VS9AJC (21.00). 
VS9A L V (23.55), ZB2AM {22.04). ZC4MO (00.17). 7Q7PBD 
(22.00), 9XSWM (21.00). 
7 Mc/s C.W.: CX2CO (06.56), EP2RV (02.05). Hl8XAL 
tO l. 15). KA7AB (11.15-15.56), KG6AQA ( 14.21), KR6UD 
( 16.05). MP4BDF (23.50), UAOKFG (13.32), UAOKKB 
( 12.38), YQ9AR (00.03), W7SFA (02.25), Z DSJ (00.30). 
4L7A (2 1. 15), 6Y5MJ (03.40), 606BW (17.00). WOGTA/8F4 
( 19.15). 
7 Mcfs S.S.B.: JA6AK (21.00). MP4MAW (20.30), PY6WA 
(21.18), PZICF (20.30). VK4VJ (19.30), VP2AA (22.00), 
YP2SG (22.00), 5N2AAS (21.23). WOGTA/8F4 (23.57). 
9X5 MH (21. 15). 
14 Mc/s C.W.: FG7XJ ( 19.20). F P8CS ( 18.20). HKOA I 
(21.50). JT IAJ (08.50). JX5XF (04.02), LU IZX (18.50), 
VK5XK /VK2 (Lord Howe Is. 14.30), VP2GLE (20.30), 
VQ9AA/F (14.30), VQ9A R (18.05), ZD9BE ( 18.35), IG5A 
(05.30-18.00). 
14 Mcfs S.S.B.: FB8XX ( 18.00), F B8YY ( 17.00), FB8WW 
( 17. 13). F08's AB. BQ ( 16. 10). FR7ZP ( 16.57), HZI AT 
( I 5.30), ISIALX{P (Maddalena Is. 16.00). KC4AAD (08.43). 
KC4VOS (18.10), PX IPA ( 10.12), VKOKM (AntarCLica 
I 7.00), VPI PY ( 12.35), VP2KC (Anguilla 20.07), YP2M K 
( 12.30). VP2SYL ( 17.25). VP8CW (20.20), YQ9AX (17.43). 
VQ9AA /A (17.13), W4TRP/XW8 ( 12.50), YJ8BW (09.40), 
5R8AU ( 16.55). 
2.1 Mc/s C.W.: C02BO (13.30), C R9A H (09.18), FL8RA 
(07.16). HKOAI ( 16.11). HMIBW (08.00), HPIAC (12. 17), 
HZIAB (07.53), JTIAG (09.40), KS4CC ( I 1.48), VKs (09.00-
12.00). VQ9BC (06.30), VS6FO ( 10.46), ZD9BE (07.40). 
ZL4BO (1 1.12). WOGTA/8F4 (06.35). 
2 1 Mc/s S.S.B.: DUJAO (09.30), EL2AT ( 11 .50), HRI CN 
( 12.15). JAs (LP. 08.00-09.00, S.P. 09.00 onwards), UA9Vl-I 
t i 1.00), UAOBP (11.31). VP5RB (09.30), ZLs (08.40-1 1. 15), 
9 M8RS ( 14.03). 
21 Mc/s A.M.: CR3KD ( 14.45), FR7ZG ( 14.28). PJ2MJ 
( 16.38), ST2SA ( 14.36), TJ8AC (15.28). YBI R I ('? h1donesia 
I 3.08). 
28 Mc/s C.W.: CE6EF (13.09), CR9AH (08.35). CX2CO 
( 10.54), HISXAL ( 13.19). HKOAI (16.52), KP4BJ M (13.43). 
OA4PF (17.24). UA9EV (10.08), YVIAJ (17.00), VKs (08.20-
10.30), VS6FO (08.49), VU2FN (08.26). Ws ( 10.00-15.00), 
ZD71P ( 16.08). 4L7A ( 12.10). 5R8CQ (10.58). WOGTA/8F4 
(09.30). 
28 Mc/s A.M.: UAOSDS (08.35). K6APH (16.36). XE2E.EL 
( 15.10). 
28 Mc/s S.S.B.: F P8CY (14.36). KP4BCL ( 15.20). KV4CX 

(Continued ''" r>a~" ~4) 
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Technical Correspondence 

Some Thoughts on 
Transistor Oscillators 
I HAVE wondered for a long time why descriptions of high 

stability oscillators have almost a lways been valve types. 
when the transistor would appear 10 be ideal for this application. 
I have been intending 10 publish a theoretical and practical 
investigation of transistor oscillators, but see no prospect in the 
near future of carrying out the latter aspect, and so in view of the 
current interest in the subject I will " stick my neck out •· and 
state my present views. 

There arc two causes of instability in an oscillator: va riation 
of the active device and changes in the frequency-determining 
network. A successful oscillator must be able to deal with both. 

GJBI K has provided some excellent advicc--backed by results 
- for the network, but I would like to indicate ho'~ I think the 
amplifier can be improved. 

In a nutshell, l believe that we should use feedback to make 
the amplifier gain independen1 of the transistor and then use an 
a.g.c. circuit to ensure that the device works essentially in class A. 
This is not a new idea. but one seldom secs it put into practice. 
If this philosophy is adopted. there is no real difference-as far 
as the network is concerned-between a valve and transistor 
osci llator design. 

For a completely" down to earth " approach to amplifier design 
using transistors-almost a child"s guide-I can thoroughly 
recommend "The Design of Wide-Band Transistor Feedback 
Amplifiers," by Cherry & Hooper. Proc. IEE, Feb. 1963, pp. 
375-389. They show that an amplifier with an emitter resistor­
u.nbypassed- should be fed from a low impedance and into a 
low impedance- i.e., as a voltage in lo current out amplifier. 
If a current in to voltage out amplifier is required shunt feedback 
from collector to emitter should be used and the amplifier fed 
from and into high impedances. Voltage in 10 voltage out can be 
achieved by a cascade of series and shunt amplifiers, and current 
in to current out by shunt followed by series feedback. 

If this approach is followed , completely predictable h.f. low 
pass amplifiers can be designed from a knowledge of transistor 
J~. Co,,, and the order of Ru and f3, nothing else aced be known. 
They also show that the series feedback stage is the " easy " one 
as far as h.f. performance is concerned. 

Various feedback networks can be devised for an oscillator. 
These networks arc always drawn as reactance networks. For 
each type o f network there is a •• natural " type of amplifier 
which will allow the circuit to be designed as if the amplifier 
did not load it. For the Colpitts. Clapp, Vackar and Seiler type 
of oscillator, the natural amplifier is voltage in to current out, 1.e., 
high input and output impedances. As we have some " worked 
examples" of this type I shall concentrate on the Vackar and the 
BRS25769 circuit values. 

To design this type of oscillator the relevant transfer function 
of the network (in tl1is case output volta~e over input current) 
should be computed as if an ideal amplifier were being uscd­
this wi.11 always be very easy as I shall show. The level of impe­
dence of the network should then be chosen such that the finite 
input and output parameters of the amplifiers a re swamped. 

The amplifier should be designed such that its input and output 
impedances, and gain- in this case g,..- arc independent of 
amplifier current and voltage. 

The only snag with the abovc--if a good job is made of it- is 
there is nothing to limit the amplitude of oscillation, apart from 
cut off or saturation in the amplifier. Thus the osci llat ion will 
have a high hannonic content. 

In a high stability oscillator it seems to be a good idea lo keep 
the level of oscillation such that the amplifier is operating as a 
linear device- and hence its properties are completely known. 
This can be done by reclifying the oscillation-amplifying the 
resul tant d.c. if necessary- and applying it as feedback to a volt­
age controlled attenuator in the loop. The time constant should 
be very long compared with the osci llation period. 

A really excellent paper by Lerner- " The Effects of Noise on 
the Frequency Stability ofa Linear Oscillator," Proc. Nat. Electr. 
Cu11f. , 1951 , Vol. 7, pp. 275-280, shows that the oscillator can be 
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considered as a highly regenerative feedback amplifier whose 
input is noise and whose output is the oscillation. 

Lerner shows that frequency stabi lity improves as d<f>/dw of the 
network increases-implying high Q- and as the ratio of the 
mean square value of desired oscillation to the mean square value 
of the open loop noise increases. Thus, although a low level of 
oscillation is desirable from the point of view of linearity il must 
not be 100 low because of noise problems. 

Lerner's work has been extended in a recent article by Hafner. 
H The Effects or Noise in Oscillators," Proc. !£££, Feb. 1966. 
pp. 179-198. I have not had a a chance 10 properly digcs1 this 
article yet (wait until you see it !). but I think that it will be well 
worth the effort. 

As a concrete example, let us have a look at the BRS25769 
Vackar-the same methods will apply to the G3 Bl K Seiler. 

Fi rst draw the oscillator as below. This clearly identifies 
amplifier and network. 

70pH 

t 
Vy 

~ 
l ...:.__,_ R 
V1 Cl I L Cy 

l TISOOpF ,~~r 

-f 
The coil resistance has been taken as I 0 ohms. and c,. as 

IOOpF, to simplify the maths. This implies a Q of 88 at 2 Mc/s, 
although BRS25769's coil is probably much better than this. 

If the amplifier is perfect: 
~ = _ _ c_,_ "' CJ forC2>>CJ. 
Vv C, + C, C2 
Also t.. = V,,jwC1• 

where C1, "' (C.. + CJ) for C2 ... _,CJ. 

. . V, V,. + f,,(jwL + R) = v,. [ I + jcuC1,(jcoL + R)] 

. . I, / ,, + V,jwC, = V .. [ ;.,,c,. + j<·> C,( I - c~'L C1, + jc~C,, R)] 

.·. :~ = g [Uw(C1, + C, - w' L CIC,.) - w• CIC1.R] 
Thus for oscillation: 

..,, = C l + C0 

L C l C., 
Required g,., is : 

C l + C3 + Cv 
L Cl(C3 + C ,.) L (C3 + C,.) 

g,. = ...J.J.. = ,0 ,CJ C2 C,, R 
V. CJ 

RC2 (C l + C3 + C v) 
LCJ 

RCI C2 
Thus g,, "' LC3 . 

As c .. , the variable capacitance. does not appear in this equa­
tion, the required g,,, is independent of frequency so long as R 
remains constant. This it usually docs- to a first order or 
approximation-over a moderate frequency range. as L is not 
varied. 

Taking the BRS25769 values: 
, _ 10 x 1500 x 1500 x IO'mA/V 

8"' - 70 X 100 X 10" 
.•. g,.. = 3·2 mA/V. 
What values of input and output resistance can be tolerated 

before the amplifier has LO be considered non ideal? 
It seems to me that provided the effective Q of the network 

is the same as that of the coil, the condition is met. This can be 
quite easily calculated by employing the series to p;1rallcl 
transformation. 

QTY EXACT X' >> R• R• .>..- X' 

R,, R ' + X• x• R -Jl- R 

x •. R• 1-X ' x R• - -x- x 
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QTY EXACT I X' .,,,...,,,.. R-: R• · X' 

R, 
RX• 

R x• 
iP + x• R 

x. R' X R' x 
R• + X' x 

Say a series resistance or I ohm can be considered ncgligiblc­
in practice it would help to do better than this. Consider L arm. 

Cy 

- j zoool 

L,£!, j1000 

IHJl 

j 1000 

10 

-jzoooI -jzooo h r -jl00}---3Z·SK 

In the above. reactance values have been rounded off to make 
maths easy. as only an " o rder,. result is required. 

For Cl arm: 

Thus the network should be red from at least 10 K ohms and 
should recd into at least 2·5 K ohms. 

ff this cannot be achieved by the amplifier. then Cl and C2 
should be lowered and the required g,. recalculated. 

for the amplifier in use: 
l d . I ·r b · d . . g,., "' r; an 1s g," = , , + R..! m1 un ypasse emitter resistor 

is used. 
26 

r, = /, (mA)obms. 
6 x 10 I 1,. "' 32 x 3.9 mA = 0·43 mA. 

. ·. r, = 60 ohms g,. = 16·7 mA/ V. 
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For this non-fccdba..:k amplifier: 
R1,, "' Ru + [l'• = 6 Koh.ms for {l = 100. 

For feedback amp. Rr,. = [l{r, + R,). 
R out "' 4·7 K ohms - the value of the collector load. 
Thus the amplifier has a reasonably good input resistance. too 

low an output resistance and much too high a g,... Also, both 
g. , and R;,. depend upon the operating current - R1. in a 
complicated manner, since ~ varies with current. This no doubt 
explains the tendency to squegg. and how this fault is cured by 
adjustment of the operating point (Tec/111ictil Topics, July 1966 
BULLETIN). If only one transistor is allowed, a study of the 
published ~ '' /, curve for the OC I 70 should indicate the 
optimum working point. 

rr several transistors can be allowed- and they arc cheap 
enough- the above ideas can be put into practice. and a linear 
oscillator designed. 

The following is an outline circuit to illustrate the point. 

BIAS CURRENT 

FEEOBACK CURRENT 

T 
IOOmV 

I VOLT 

1 

TRI. the oscillator transistor, is a high frequency silicon type. 
If the current is set to 10 mA. r. = 2·6. Thus if R, = 100. g.,. 
= IOmA/V and is independent of the transistor. 

TR2 is an ·· opposite polarity ·· transistor used to set TR I 
current, and provide a high impedance load. Th.is " ill allow 
the network to be fed from a resistance in excess or 10 K ohms, 
the minimum desirable value. 

For linear operation. the signal current should not exceed. 
say. I mA peak. Since R, = 100 this means that signal voltage 
at TRI emitter should be 100 mV. This point is taken care or by 
the amplifier detecto r arrangement shown in outli.ne. 

R, is a non linear resistor which can be considered linear if the 
current through it is only lmA. A suitable- if not a particularly 
practical-arrangement would be 38 diodes in series with a 
forward current of IOmA through them. Each diode would have 
an incremental resistance or about 2·6 ohms. 

The reedback amplifier is arranged to reduce the diode current 
as tl1e oscillation level increases- this decreases the amplifier 
g,,, and hence reduces the oscillation level. 

Provided the detector load time constant is long, and there is 
enough gain in the feedback amplifier- the oscillation will 
stal-ilise to a level or IOOmY if the initial d.c. conditions are 
calculated correctly. 

Going back to TR I : a suitable V,, would be · 5Y giving an 
fT of about 200 Mc/s. This is achieved by the inclusion of the 
base to collector resistor. The current in this resistor will be /c/[l· 
Thus its value can be calculated. It will have to be experimentally 
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aOJus1cd- lirs1 1imc- bu1 if TR I is a si licon lr:insis1or. i1 will 
nol need further adjuslmcnl. 

Obviously more suiwblc currcnl or voltage variable resistors 
can be devised. Diodc5 could be used at the inpul of a current 
amplifier where lheir incremental rcsislaoce could be allowed lO 
be higher. but lnis implies a phase reversal if a shunt/series 
amplilicr is used ins1cad of TR I. Another possibilily is an FET 
used as a non-linear resistor. 

One further point. which I consider important. is the question 
of pha.~c shift in the oscillator amplifier. This becomes important 
as frequency increases. especially as it then becomes essential 
to use more than one transistor in the oscillator if all the design 
requircmenls urc to be met. 

Phase shift is bad as il implies that i1 will vary wi1h lransis1or 
voltages and shins lhe network off the max. d<f>Jdw part of the 
rcsomincc curve. Thus the cffcc1ivc Q of the nc1wo rk is lower 
than it could be. 

Tho: :1bovc leads to lhc conclusion thal the amplifier should be 
designed as a wideband lowpass amplifier. having an upper cul­
off freq ucncy well in excess or lhc highest frequency of oscillation. 
Where this is dillicu lt or impossible, e.g. in v.h.f. oscillators. the 
ampl ifier should be designed as u wideband. bandpass amplifier, 
th~ bandwidth bdng well in excess of the desired tuning range. 

Thal jus t aboul concludes my views on lhc subjc:t. lncidcn­
rn lly, drawing the GJBI K Seiler in lhc ··approved ·· manner 
shows that the two I K ohm emitter rcsis lors arc across the 
oscillator ou1put. and do not contribulc any negative feedback 
lo lhe oscilhuor loop. 

One ra1hcr cso1eric closing lhoughl. C.1n the network be 
improved by uc1ivc devices'! Using a slrnighl Q multiplier on 
lhc coil is useless as i1s s1ability will vary. Orchard has published 
an illleres1ing accoulll of gyrator requirements and promises 
further d..:t:tils: sec ·· lnductorlcss Filters ... £/ec1m11ic.< Leners. 
June, 1966. 

I wonder if this me1hod will allow stable high Q inductors to be 
realised in conve11lional networks or if it will be possible 10 get 
very high d,p/dw by building stable non-minimum phase net­
works'! 
S1rcct. Somerset. G. BtRO, AMI ERE, G3KOV 

Varactor Multipliers 
At lhc RSGB Exhibition. two 70cm varactor triplcrs were on 

display and they apJ>arcnlly aroused considerable intcres1. They 
were basically similar, although one design incorporated an 
outpul fil ter while lhc olhcr did not. The inclusion of a filler 
docs assisl in reducing spurious frequencies in lhe output bu1 it 
is by no means a complclc cure. 

As a result of a discussion at the Radio Communications 
Exhibition by the undersigned. it was desirable lo stress some 
of the pitfalls of these apparenlly simple devices. 

A varactor multiplier is capable of bolh multiplication and 
division and can therefore produce ou1puts at say 2.\ or 3!. times 
lhc drive frequency (i.e., .< 5 or .< 7 -: 2). Worse still: it can 
produce outputs at freq uencies ::apparently unrelated lo the d rive 
and very close to the required ou1put frequency. It is therefo re 
undesirable to align a varactor triplcr for ma.~imum ou1pu1 
power itlonc. Commercial users employ spcclrum analysers 
dL1ring a lignmclll, bul the average amateur obviously docs not 
have access lo such cquipmcnl. He has. however, or should have. 
a crysrnl contro lled 70cm convener which can be used during 
alignment to ensure that lhe output is on the required frcqucncv 
and clear o~ major spurious ou1pu1s. · 

Fonun:Hely. once the multiplier is properly alii,;ned such 
troubles should nol arise without changes in opcra1111g condi­
tions. i.e., change ofload impedance. 

Alignmenl should, as with any other lransrniuer. be carried 
out into a dummy load. As an interim move it might be beuer 
to use varactor triplcrs as drivers for a conventional p.a., using 
the p.a. as a means of modulation and as a further filler between 
the tripler and the aerial, transferring lhc varactor multiplier as a 
direct oulpul device after experience in its use. 

It is wonhy of note th;ll transistors are capable of varactor 
action in the collcc1or base junc1ion bo1h intentionally and 
accidencally. and these notes in some measure apply also to 
transistor amplifiers and multipliers. 

This leuer is nol intended 10 frighten potential users of 
var:ictor multipliers: we just think that these devices are best 
tackled knowing some of the problems. 

G. R. J ESSOP. G6JP 
0. L. LISNEY. G3MNO 

The M onth on the Air (Conllnued from P•I• 41) 

(11.55), SVOWL (Crete 14.07). VK6CF (10.12). V P5RB 
( 12.43). W7EM P ( 16.45). 4U I SU (09.45). 

D X B riefs 
D u ring a short QSO with G3FKM. FBSXX said that the 

valve in his lincJ r amplifier was giving trouble and that he 
thought that there would be only a linlc more s.s.b. operat ion 
from Kcrguclcn Is. 

Bo1h VPSH Z and VPSCW have had parts for quads sent 
0111 10 them by G3NMH recently. VP8CW is parting 
wi1h his transceiver to Dave. VPSHJ, and is acquiring 
an NCX-5. VPSHZ is building a n SB- 100. so lhc F alkland 
Islands should be very audible on s.s.b. in lhc not 100 distant 
future. 

4L7A was the call-sign of a g roup of U P2 amateurs 
operating from Georgia ( UF6) in early December. W3K VQ/2 
is still QSL manager for 9N I MM, CT3AV, VU2R M, 
M P4 BDF. VP2AR,5R8AN .and4S7WP. He maybcreachcd 
a1 2308 Branch Pike, Cinnaminson. NJ, USA 08077. 

To ny. cx-VP5AR, is now in the Seychelles, and has the 
call-sign VQ9AR. He hopes 10 opcra1c on all bands in the 
near fu ture. VQ9AX has a lso been reported heard on s.s.b. 
from the same location. 

UA I KAE/6 has been active on 14 Mc/s s.s.b. from the 
base at Vostok in Amarctica. T here are also Americans at 
the base and the s tation signs wi1h the call KC4VOS when 
being used by them. 

Scouy. CX3BBD. is said to have mentioned the possibility 
of operating from South Georgia b"efore returning home to 
the US from Uruguay. No details arc available. It is also 
rumoured that a new s1ation- VKOCR- will be on from 
Macquarie Is. on s.s.b. soon. VKOMI is understood 10 have 
made a good recovery from the illness which caused him to 
return to Australia. 

EA9EJ is said lo be on lhc air from R io de Oro. He has 
been reported on 2 1 Mc s a.m. and is believed to be able to 
copy s.s.b. s tatio 1\s. He is supposed 10 be going lo be there 
for about a year. 

All correspondents arc lhankcd for their assistance, and 
special thanks arc due to the followi ng: The L.I. DX.A 
811/lni11 (WA2EFN). DX'prc'ss (PAOFX), The DX'er 
(W6HVN). DX Nc'ws Slll'el (Geoff Walls). The DX'ers 
Mat.rti:i11e (W4BPD), Tlte Wl'st Gulf DX 811/leti11 (W51GJ). 
Florida DX l~epor1 (W4MVB) and CQ DX (A.R. I.). Please 
send a ll news items for the Februa ry issue 10 arrive by 
11 J a nua ry, for the March issue by 8 February, and for the 
A pril issue by 15 March. 

Alwaya •• •rm-ch•lr •• copy with ZB1AJ t 
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INTERNATIONAL AMATEUR RADIO UNI DH 

A T no time has the need for interna tio nal co-operatio n 
L\.. in amateur radio been more vital than at the present 
and in this matter Region I, comprising Europe a nd Africa, 
has set a pallcrn for the rest o l the world. In o rder to provide 
members wi th news of activities in Region I of the IARU 
this column will appear period ically. 

The National Societies of the following 22 countries 
a rc members of the Region I Division : Austria, Be lgium, 
Finland, France, Germany, Ghana, Greece, Ireland, Italy. 
Luxembourg, The Netherlands, Nigeria, Norway, Poland, 
Portugal, Rhodesia, Spain, Sweden, Switzerland. United 
Kingdom, USSR a nd Yugoslavia. In addition. the National 
Societies o f the following countries are members o l the IA RU 
but no t yet o f the Regio n I organization, a lthough applica­
tions from several are now being processed: Algeria, Congo 
(9Q5), Cyprus, Czechoslovakia, Denmark , Iceland. Israel, 
Kenya, Lebanon. Liberia. Morocco, Syria, Uganda, Tan­
zania a nd Zambia. 

Membership of the IARU has been applied for by the 
Faeroes Islands a nd Malta a nd their admission may be 
expected shortly . The total number of IARU Societies in 
a ll Regions is 72. 

Societies which arc members of the IARU, but not of the 
Region I Division. pay no annual contributions whilst 
members of the lauer o rga nization pay a sum per licensed 
member p::r ye:ir, and for 1967 this amount has been fixed 
at 75 Swiss centimes. The members ot the Region I o rganiza­
tion attend the triennia l conference and at a ll times work 
c losely together o n mallers of common interest. The 
administration of the Region's tasks a re co-ordina ted by a n 
Executive Committee whose six members are elected by the 
votes of all Member Societies. 

Licences in Austria 
The Austrian Society, OeYSV. has provided the RSGB 

with full info rmation on the method of obtaining a licence 
in Austria. It is no t possible lo reproduce this but a copy may 
be obtained from the writer. An important point is tha t 
applic:ition should be made ai least one month in advance. 

Amateur Radio in Africa 
QTC. the newslener of the Radio Society o f East Africa. 

contains a down to earth statement on the necessity o f intro­
ducing annteur radio to the na tiomls of the African coun­
tries. There has been extensive co-operation between RSGB 
a nd ARRL in Liberia and Nigeria, who now both have 
IARU Societie3, with the Nigeria n Amateur Radio Society 
also a member of Region I. A number of classes of instruc­
tion are now running in both countries, and prominent 
m'::mbers or the governments have shown inte:est in ama•.eur 
radio. 

Intruder W atch 
Several IA RU Societies now maintain Intruder Watch 

organizations and the monthly report of GW3PSM, the 
RSGB Intruder Watch O rganizer, mention; that Radio 
Tirana, active in the exclusive amateur 7 Mc/s ba nd for some 
five years has not been heard since 12 November. T o offset 
this Radio Peking now operates on seven different frequen-
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The European Band Plan 

Frequency Band I _, Types of Emission I 
3·5 - 3·6 Mc/s C.w. only 
3·6 - 3·8 Meis C.w. and phone 

7·0 - 7·04 Meis C.w. only 

I 
7·04 - 7· 1 Mc/s C.w. a nd phone 

14·0 - 14· 1 Mc/s C.w. only 
14·090 Mc/s RTTY 
14· 1 - 14·35 Mc/s C.w. a nd phone 

21·0 - 21·15 Mc/s I C.w. o nly 
21· 15 - 21 ·45 Mc/s I C.w. a nd phone 

28·0 -28·2 Mc/s I C.w. only 
28·2 - 29·7 Mc/s C.w. and phone 

c ies in the 7 Mc/s band. Unfortunately C hina is not bound 
by the G eneva Radio Regulations, 1959. 

Amate11r Radio Facts is a newsletter produced by Bill Orr. 
W6SA I. designed to focus auention on inte rna tional 
a mateur radio. The fi rst issue contained a full report on !he 
Opatija Conference whilst the second issm: reproduces 
advice from A. Pro3e Walker, W3BMXiW4CXA, a C hair­
man of CCI R. urging national and international co-opera­
tion before any future Administrative Radio Conference. 
The issue also contains the USS R report o n the Region I 
Conference. G2BVN 

RSGB Amateur Radio Ca ll Book 
We were interested to rece ive, " for favour of review ·· 

a n interesting new work by the well-known best-seller author 
Jo hn C larricoats. It has the evoea.tive title of RSGB Amateur 
Radio Call Book. a nd there is no denying that a number of 
new ideas have been inco rporated into t his volume. The 
cover is conventional enough for paperback books of this 
type. showing a small portion of the contents a nd printed in a 
seductive shade o f green. 

On the first page there is a striking proclamation that !'.II 
problems can be solved by a kind o f a ircraft part, which is 
certai11ly a novel idea. After a brief a uthor·s foreword we 
arc plunged stra ight into the story a nd the autho r wastes no 
time in gell ing to the point. Starting with the earl iest aspects 
of the talc, every subject is explo red to its root. His tr<"al­
ment of the facts is so methodical that it could be said to be 
predictable. The story pursues itself <'.II around England. 
although towa;ds the end it becomes truly interna tional. 
venturing into Scotland, Wales and other unexplored regions. 
The vocabula ry is truly rich, a ltho ugh after a while things do 
lend to become a little repetitive. Nevertheless the cast of 
characters is eno rmous, ranging from the lowest of the low 
to the highest of the high a nd higher. It is almost certain 
you will find someone who could almost be your neighbour. 
One surprising po int is t hat the a utho r rarely finds it neces­
sary to repeat names and the r~.nge goes fro m the solid 
Smith. Davies and Binks to the a ristocratic Comncon­
Burnett and the exotic Dzyzishnarck. As one proceeds the 
period subtly c ha nges nearer to the present day a nd by the 
end things are right up to date. Of course a book of this 
type can never be right up to the minute. 

One excellent new idea occurs on page 84 where a table 
10 help pronounce difficult words is shown a nd further on ~ 
list of some of the secret codes in use is shown. These 
touches o f realism a.lways give speed to a story. There is, 
also, a map showing where the action is. 

The only possible comparison is with the London Telephone 
Directory a nd th is is an excellent six bobs·-worth. L. S. M. 

(Stolen with glee from the December 1966 issue of Mobih' 
News.) 
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More News from 
Headquarters 

Better Buying Service 
Arrangements have now been comple ted for Home 

Corporate Members of the Society over 21 years of age to use 
the facilities of the Better Buying Service. Full details a re con­
tained in the leaflet enclosed with copies of this issue of the 
BULLETIN seni to eligible members . It is regretted that the 
scheme cannot be extended to Associates or other members 
under 21 years of age. 

All arrangements must be conducted direct with the Beller 
Buying Service and the Society cannot enter into any 
correspondence. 

Braaten Trophy 1966 
The Council has awarded the Braaten Trophy for 1966 

to Mr W. A. Roberts, G2RO, who was the leading G 
sta tion in the ARRL DX Competition (C.W. Section) 1966. 
Mr Roberts' score was 138.701 points. 

Milne T rophy 1966 
The Council has awarded the Milne Trophy to Mr D. 

G ibson, GI30QR, the Leading UK station, other than G . 
in the ARRL DX Competition (C.W. Section) 1966. Mr 
Gibson's score was 387,072 points. 

Royal Air For ce Amat eur Radio Societ y 
Mr R. F. Stevens, G2BVN, Immediate Past President, 

has been made an Honorary Member of RAFARS. The 
existing Honorary Members of the Society a re: Air Marshal 
E. B. Addison, CB, OBE, MA : Wing Commander W. E. 
Dunn, OBE, G2LR ; Wing Commander D. McLaren, OBE; 
Sir C. Ian Orr-Ewing, OBE, G50G, and N. Davis, Esq .. 
G6TV. 

SSC N et 
The Scientific Studies Committee's s .s.b. lQSY net on 

80m will in future be held on Tuesday and Friday evenings 
a t 19.15 GMT, and on Sundays at 'I0.30 GMT . The fre­
quency will be 3783 kc/s. Whenever an event of particular 
interest to the net occurs, stations are invited to call in at 
19. 15 GMT any evening. 

Change of Secretary 
The secretaries of the following affiliated societies a rc now: 

THE ELECTRICS SOCIETY 
P. A. Holliday, G3UVZ, Ethel Villa, Stanley Road, 

Endon, Stoke-on-Trent, Staffs. 
NORTH KENT RADIO SOCIETY 

P. T . Baber, BRS22106, 64 Latham Road. Bexley Heath, 
Kent. 

Rad io Amateu rs' Examination 
The following college is running a RAE Course. 

Queens Park. Queens Park Further Education Centre, 
Westfield Secondary School, Chester Road, Bedford . 

Tuesdays, 7 p.m. Second term commences 10 January, 
1967. Enrolment can be arranged by the secretary, L. W. 
Matcham, telephone Bedford 52901. 

Ano ther Pirate Fined 
On 2 November, 1966, a t Petersfield Magistrates Court, a 

Mr Hercules Robert Debeneducd of 10 Barnside Way, Liss. 
Hants. pleaded guilty to a charge of using wireless telegraphy 
transmit ting apparatus without the appropriate licence. 
contrary to the provisions of Section I of the Wireless 
Telegraphy Act, 1949. He was fined £15 and ordered to pay 
£8 8s. towards the costs. 
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RSGB Welcome-to-London Scheme 
For the past severa l months much thought has been given 

lo the increasing problem of providing suitable hospitality 
to ovcr~eas Amateur Radio visitors to London. The 
Luncheon Club, a lthough never an official act ivity of RSG B, 
filled a great need in this respect. It is to be hoped 1ha1 the 
newly-formed Dinner Club will do as well, a1 lea~ t. as ihc 
Luncheon Club. which entertained 576 visitors from 93 
countries in the 16 years of its existence. 

Whether the Dinner Club meets quarterly or month ly. 
there is always a number of foreign guests, amountirig to a 
stream in the tourist season, who seek hospitality and advice. 
At the moment the staff at Headquarters have to add this 
burden to their other problems of understaffing, too much 
work and hopelessly inadequate accommodation. 

We discussed this situation with some members who have 
extended a great deal of hospitali ty to a wide variety of 
overseas visitors, making their own arrangements wi th the 
guests. It is their opinion that the majority of 1he fore igners 
who phone or call at RSGB wimt nothing more thart a 
chance to meet a group of British amateurs with interest 
simila r to their own, and somelimes to get advice on shop­
ping, hote l accommodation, entertainments. or even medical 
emergencies! 

It was decided therefore to set up a panel of voluntary 
workers, to be called the RSG B WELCOME-TO-LONDON­
SCHEME. A list of telephone numbers wi ll be published in the 
RSGB BULLETIN and issued to overseas publications during 
the tourist season. Visitors will be asked to call one of these 
numbers and make personal arrangements to suit himself. 

This system would serve the purpose of lift ing the pressure 
from the RSGB staff but if a visitor phones Headquarters 
he wi ll be referred to the panel. 

Each .. case " would be handled by the members of the 
panel according to the particular circumstances. The usual 
a rrangement made by members who arc a lready experienced 
in this work is to assess the visitors' age, interests a1td back· 
ground, then to arrange a simple, informal meeting, either in 
somebody's home or, perhaps. in a pub or restaurant. The 
host is involved in little more than providing a cup of tea 
and a place to chat. getting in touch with his local amateur 
friends to make up the party. 

This is a pilot scheme. Al first each" incident ' ' will have 
to be played as it comes. With experience it is hoped that the 
scheme will soon run smoothly. 

It will be suggested in the publicity that a feller to arrive 
beforehand al H eadquarters would be appreciated. as this 
would give the panel time to assess the particular interests of 
the visitors and to make suitable arrangements. 

We stress that there is no scheme envisaged at the moment 
for a rranging accommodation for visitors. They will be 
merely referred to the Hotel Accommodation Service 
(Telephone WELbeck 2555), which exists in London, if 1hey 
have arrived without making their own arrangements. This 
is as much as the panel could attempt at this stage. 

Members who would like to join the panel are invited to 
write to Maurice Margolis, G3NM R, 95 Collinwood 
Gardens, llford. Essex. 

Amateur Licences 
On 30 November. 1966, the number of amat~ur licences in 

force in the United Kingdom was as follows: 
Amateur (Sound) Licences A: 
Amateur (Sound) Licences B: 
Amateur (Sound Mobile) Licences A: 
Amateur (Sound Mobile) Licences B : 
Amateur (Television) Licences: 

12,013 
517 

2,178 
8 

175 
There were also 10,253 model control licence5 in force. 
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RSGB Amat eur Radio Ca ll Book 

The following arc corrections to the 1967 edition of the 
RSG B Amateur Radio Call Book. 

G2CXR, E. M. Challons, 20 Windmill Balk La ne, Wood­
la nds, Doncaster. 

G2HMY. G. R. Priday. 41 Mark Road, Headingto n. 
Oxford. 

G3AO, S. Levings, Broadhatch, Andrew La ne. High Lane, 
Stockport. Cheshire. 

G3HJ M, D. Outram, I Culross Buildings, Baulesbridgc 
Road, London, NW I . 

G31MN. F. E. Perrissei. 23 Victoria Park, Dover, Kent. 
G3KKF, J. Court . 2 Martin Da le Crescent, Martin Mill. 

Dover, Kent. 
G3REA. C. F. Peers, 2 1 Abbotsbury Gardens, Eastcote. 

Pinner, Middlesex. 
G3REI, Reigate Amateur Tra nsmitting Society, 44 

Allingham Road, South Pa rk , Reigate, Surrey. 
G3SCW, R. Hopper, Ra ilway Statio n Ho use, Tavistock, 

Devonshire. 
G3TQT, R. H. Gwinnetl, High Cote, Sullon Valence. 

Maidstone, Kent. 
G3UNG. M. G . Rulle r, Ncthe rlield Ho use, Seghill . 

Dudley, Northumberland. 
GW3UM B, J . Taylor. 19 Second Avenue. Rhos-on-Sea, 

Colwyn Bay, Denbighshire. 
G6RP, R. W. B. Pa rsons. 35 The Avenue, lckenham. 

Uxbridge, Middlesex. 
G8ATI , J . W. Wanden, 18 Harcourt Road, Bexley Heath, 

Kent. 
G8AHJ , B. Loveday, 34 C hapel Road, Weldon. Corby. 

Northanis. 

Red Cross T ransmissio ns 

The International Red Cross Society in Geneva will be 
conducting test transmissions o n 7200 kc/s during a lternate 
months this year. Listener reports a re particularly desired 
and these should be sent d irect to the Br itish Red Cross 
Society. 14-15 Grosvenor C rescent. London, SWI. The in­
formation required is the signal strength, time, interference 
from nearby stations (quoting r:iationality if possible), 
whether any fad ing was present. a nd how other s ta tions were 
being received in same band during the same period. The 
transmissions will be at 0 .600-07.00, 11.30-12.30, 15.00-16.00 
and 23.00-24.00 GMT on 23, 25. 27 January. 13. 15. 17 
March, 22, 24, 26 May, 17, 19. 2 1July, 18, 20, 22 September, 
and 20, 22, 24 November. 

QRM-The Cure 
Two or the circuits described in last monih·s article by 

G3JGO unfortunately appeared with the wrong captions. 
T he correct captions for the second and fourth diagrams 
should have read: 

Fig. 2. G3FLP keying system. The values a re suitable 
for an EF91 buffer with an h.t. of 300 volts and bias -45 
volts. Cl. 500 pF; C2, 0·02 1iF: RI , 47 K o hms . .I wall ; 
R3. R4, 10 K ohms, i watt ; R5, 47 K o hms, I wall ; V, EA50. 

Fig 4. An audio filler with values for a cut-o f of 3 kc/s . 
C l , 0 ·001 µ.F. ± 10 %. mica ; C2. 270 pF. :!.. 10% : C3, 
O· I µ.F, 350V wkg, paper: RI , R2, 100 K o hms, ± 5%, 
: W ; R3, 470 K o hms, :I W ; R4, 3·3 K ohms, I W ; R5, 
56 K o hms. J W. 

The circuit of Fig. 4 was also in error-Cl and C2 should 
have been shown connected from earth to the junctions or 
R 1-R2, a nd R2-R3 respectively. 

RSGB BULLETI N JANUARY, 1967 

c9bituadts 
ARTHUR LYLE BUDLONG. W lBU D 

Arthur L. Budlong, WIBUD. of South Ly me. Connecticut. 
retired Secrerary and General i'vfonagcr or the American R ad io 
Relay League and o ne or the world's outs tanding experts in the 
field of international radio regulatio ns. passed away o n l 3 Decem­
ber. 1966. at the Lawrence Memorial H ospit;il. New London. Con· 
neclicut. a1 the a ge of 65 years. 

•• Bud" joined the staff of ARRI.. in 1925 a nd was soon 
appoin1cd Assistant Communica1ions Munugcr. As lhc League 
grc:w and its staff expanded. the then ARRL Secrctar)•- Kenncth 
B. Warncr-<:hosc Arthur Budlo ng to be his r ight-ha nd man . O n 
the death of K BW in September. 1948. •• Bud" was a ppointed 
Secrcrnry • nd General Manager o f t he League. which post he 
held u ntil his retirement due to ill health 12 years later. 

Arthur Budlong was i nvolved in every radio conference 
affccl ing a mateurs s ince 1he Wash_ington Conference of 1927. 
D uring World War 2 he was C hief o f the Frequency Allocations 
Section or the US Coast G ua rds with the rank o f Lieute na nt 
Commander. He se rved on variOu$ committees p reparing 1hc 
basic p lan for the 1945 general a llocation o f the frequency 
spcc1-ru1n a nd it was this p lan \vhich ta.rgcly became the post·war 
world a llocations table adopted by the ITU Confere nce at 
Atlantic C ity in 1947. Arthur Bud long participated in all the 
other conferences which led u p to the G eneva Conference of 1959. 

The RSGB delcg3ilcs (G 6 W and G6C L) to the Atlantic City 
Conforencc remember nostalgically the many happy occasions 
spent during the Conference with ·· Bud " and h is wife Nan. 
At the Geneva Conference 12 years lacer, when Bud's health 
had begun to deteriorate, the IARU Region l delegates enjoyed 
the opportunity on many occasions o f talking over Conference 
problems with Bud a nd John Huntoon. 

To M rs Nan Budlong we c.ic nd the symp:1thics of Bud"s 
many friends in the United Kingdom. To Jo hn Huntoon and 
his collcagtocs we share their sorrow in the loss of a n o ld friend 
whose whole adult life had been devoted to the cause of Amateur 
Radio. G6C L 

M . OSLER, G3AN T 

The death occurred suddenly as the result of u heart attack on 
16 November, 1966, of Monrnguc Osler. G3ANT . of Forest Town 
near Mansfield a t thic age of 65. ·' Mo nty" became interested in 
radio back in the m id-l920s and indeed was offered 3 licence in 
those days b ut for some reason d id not actua lly take a call out. 
He was in fact licensed just after the war and a lthough his main 
interes t wus pho ne o n the DX bands he was wcll·known locally 
o n l60m. 

A mun of quiet manner and wdl rcspccttd he leaves a widow 
und u married son to whom we extend o ur sympathy. F .N .F.B. 

STAN HOWELL, GSFN 
The sudden death or S ta n Howell. G5FN. o f Sale. Cheshire. on 

28 October, l 966 at the early age of 59 came as a great shock to his 
many fri<nds. particularly in the Medway a nd CurditT areas. 
Active o n a ll the h.f. bands :ind o ne of the old school or brass 
pounders, Stan was a member o r the RSGO for 35 years. a nd a 
staunch supporter of NFD. 

\Vhih: resident i n GilHnghnm. Kent. he was organist o f u local 
c hurch a nd a well-known member of t.hc Medway Amateur Radio 
Transmitters Society. On moving to Sale. C heshire, he became 
very acti ve in Civil Defence. Recently he had been appointed 
h ead of a Governmcmt works associated with C h atham Docky;ird. 

He is mo urned by his nrnny friends. particularly G2HKU. 
G6CH . G4FN and G6NU. 

To his widow and daughter we express our deepest sympathy. 
- R.M .. W.E.N. 

We record with sorrow the passing of the following 
amateurs. 

C. J. Bayes, G2JS, of King's Lynn, Norfolk. 
R. A. Beaumont. G3CS, of Ewell. Surrey. 
J. Bla ke, G5BC, of Harrow, Middlesex. 
L. A. Bradshaw, G4LM , of King's Lynn, Norfolk. 
T . Caldicott. G5TI, of Newquay, Cornwall. 
W. Coleman, G3VNE, of Tonbridge, Kent. 
A. Hine, G4RA, of Wroxham. Norfolk. 
Major W. A. Maddocks, G2AWF, of Heswall, 
C heshire. 
M. Osler, G3ANT, o f Mansfield, Nollingham. 
Rev. G . W. D . Spurrell. BRS5205, of Norwich, 
Norfolk. 
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LETTERS TO THE EDITOR 
Noi!IH!r the Editor nor the Council of the Rodio Society of Great 8ritain con accept responsibility for •iews uproe"ed by corrupandenu. Leccers for incluJion 

in this feature should be concise and preferably not more than 200 word• in lenf th. 

O perating Standards 
With the New Year upon us. I wonder if I may be permitted 

to voice a personal opinion. throui;h your colum:is. about a 
subject which is very often in my mind these days. namely that 
of how we conduct our over-the-air contacts. 

As radio amateurs we have been contacting one another since 
the start of the century. and I say contacting advisedly. as 
generally speaking this is just about all we do, as by no st~etch 
of the imagination could we really state that we communicate 
between ourselves except in the most elementary manner. If we 
take a good look ut the content of our operating on the air. we 
must come 10 the conclusion that probably more than 90 per 
cent of our talk is repetitive in the extreme. and what is so ~ad 
too. that it is often inane to a degree that verges on the puerile. 
We arc all too familiar with the long drawn out overs. the 
unnecessary use of phonetics when plain English will do better. 
the Queen Roger Mary nonsense for in terference. and so on; 
the list of these absurdities is endless. To the ca~ual observer 
who listens to the Amateur Bands it is no wonder that he classes 
us all as a lot of overgrown schoolboys playing games, and not 
very well either! 

When you examine our way of operating. unless you arc 
deluding yourself all the lime. rou must come lo see that 
although by our own choice we cal ourselves" communicators." 
we can no more communicate with one another than walk in the 
air. Is it asking too much that when we strike up a contact with 
another amateur that we dispense with all our gobbledygook 
and baby talk and have a simple and sensible conversation with 
the man on a question and answer basis just as we would do over 
the telephone o r if we met him in the street? 

Modem transmitters arc fitted with facilities for BKfN; PTf; 
and VOX control and if any self-respecting amateur cannot make 
his rig with a sini;le switch system for instantly changing over 
from send to receive then I despair altogether of him as even a 
low level technician. This is 1967 and not the hook up days of 
the early 20·s. and I would have thought that we had advanced 
enough to have our rigs operate to transmit when we speak and 
return to receive when we arc not so doing; to me this is common 
sense. but I doubt very much that more than S per cent ever 
converse in such a manncr~vcn the US Citizens Band people do 
better! 

May I end with this thought? If an amateur friend rang you 
up from the USA what would you do ? Conduct a long one sided 
dissertation. padded up with inanities and tclegraphese pho· 
nc1ics?- No. of course not. you would talk 10 him like a normal 
human being. If you can do it on the telephone you can do it on 
the radio telephone you have in front of you. 

Let us all make a resolution this year. and for the future. to 
shake out the old outworn ideas and conventions of amateur 
radio operating and to make full use of our modern facilities 
to promote conversation and thus get more sensible information 
exchanged in a much shorte r time and by so doing gain a better 
understanding of our fellow amateurs and the art of our hobby. 

T. P. DOUGLAS, G3BA 
Four Oaks. Sutton Coldfield. 

(Members· co111111e111so11 Mr. Dougla.f· stri1·111res wil/be "·e/come. 
- EDITOR.) 

Delivery Oates 
The advertisement pages of the BULLETIN arc filled every 

month with details of equipment and components. often al 
anractivc prices. For "country·· members of the RSGB. 
especially those living in GI. GM. GW and GD areas. these 
pages a rc our shop-windows. The shops themselves. unfor­
tunately. may be hundreds of miles away. Members living within 
easy reach of Lis le Street or the Edgware Road can have no idea 
of the frustrations endured by those who buy through the post. 
Delivery dates arc cheerfully- in fact. recklessly-quoted, and 
then not adhered 10. The most frequent feller I have lo write is 
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one which begins: 'Si r. the goods which you promised to send m~ 
within 14 days arc now three weeks (or four, or five) overdue .... 

May I. through your columns, appeal to both dealers and 
manufacturers to quote realistic delivery dates, and then. having 
done so. to keep to them. It is not a minority of firms '~ho offend : 
one can be sure that most mail orders will only arrive days or 
weeks after the quoted date. . . . 

It is only right and proper to name the one slumng exccptton: 
Radiosparcs have never failed to have the goods at my loc.al 
dealer within three days of placing the order. If 1hcy can do 11. 
why cannot the rest of the trade? 

Need I say that I have no connection whatever with the 
firm mentioned, aparl from being a customer? 

REV. FREDF.RICK NESS. GD3ESV 
Castletown. Is le of Man. 

QSL Cards 
qsL cards these days :ire a costly commodi1y. hence it is 

desirable to ensure 1ha1. while everyone who wants a card should 
sent one, those who do not. should nol have one sent to them! 

If this utopian si tuation were to become reahly. we should all 
be able 10 conserve our expensive cards. the QSL Bureaux 
throughout the world would be saved a great deal of work and 
the societies a lot of money. 

The cost ofpos1agc is now so great 1ha1 we all consider whether 
it is worth it. before commining anything to the post. For 
example. a 22 lb. parcel sent to a sub-manager now costs !Os 6d 
and at a rough estimate. 40 per cent of its contents will never be 
collected. 

May I. therdore. with some trepidation. advocate a few simple 
rules which we can all apply to lhis matter thus effecting an all 
round saving. 
(i) Send u card only 10 a coniact who specifically says·• pse QSL ·· 
(ii) If we want a card. 1hcn say so. 
(iii) Do not QSL repeat contacts unless requested to do so. 
(iv) If we do not require a card. then say so during the QSO. 
(v) If a card is received. whether requested or not, then the 

gentlemanly 1hing to do is to QSL. 
Personally. I cannot ~cc any snags in this little rule 5. What do 

other members think? 

Contests 

A. 0 . MILNE, G2Ml 
RSGB QSL Manager 

It is perhaps unfortunate that. in the very BuLLEllN (Decem­
ber. 1966) which includes further correspondence condemning 
the present-day plethora o r contcst.s,. we should find .. or the 68 
pages of " readable " matter (as d1st111ct from advertisements). 
no less than IO devoted 10 this subject. 

I imagine many, like myself. on reading through what promised 
to be a bumper issue, were disappointed to find this much space 
given over to what is obviously a minority interest. Especia lly 
when one considers that only four months curlier over 20 per 
cent of the August issue concerned contest matters. 

If this amount of information is considered reasonable and 
necessary then perhaps the Society will at least consider spreading 
it more evenly throughout 1hc year's BULLETINS. 

F. ALLAN H ERRIDGE. G31 DG 
(Life Member) 

Basingstoke. Hampshire. 

What a lot of drivel th~sc ant i-contest people write. It is quite 
obvious that they a rc quite out of touch with modern world-wide 
Amateur Radio. They continually bleat about not being .able 
to work anyone at contest weekends other than contest stuttons. 
yet they say that the majority arc penalised for the benefit of the 
few. What nonsense! What majority are they referring to? 
The fact that only a small proportion of G stations support the 
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major contests is quite immaterial; ~he bands are allotted for 
international use and not to any specific country. 

Tbe following figures which show the number of stations that 
competed and submitted logs. in major contests during 1965. 
show the true international picture: 

ARRL 1075, CQ WW 1407, WAE 464, All Asian 559. 
Jn view of the above figures how can anyone seriously entertain 

such a ridiculous suggestjon as made by G5YN to effect that the 
bands should be restricted frequency-wise for contest operation. 

G3BlD shares the same views as G5YN and suggests that 
RSGB should set an example and limit its own contests to half 
the band, c.w. or phone in each contest. RSGB sponsors only 
two all band contests each year, NFD and BERU. Last year no 
fewer than 210 stations competed in NFD and r estimate that at 
least 600 UK amateurs were involved. Does G3BID really think 
that the majority of UK operators would like the bands cut 
frequency wise by 50 per cent for N FD and does he think like· 
wise that BERU. our one and only world-wide contest, should be 
t.rcated in tbe same way? 

G3FI also has views on this subject and from what he says, 
it is fairly obvious that he is completely out of touch with modern 
day competitive work in this field . His statement to the effect 
that contests today arc not a test of operating ability but one of 
endurance and that anyone with a good beam can make world­
wide communication with comparative ease- yes this is true on 
the three bands 28/21/14 Mc/s. especially nowadays, when a high 
percentage of G stations are equipped with commercial trans­
millers with linears. However, there are two other bands to be 
considered on which DX is not all that easy and for which there 
are not a selection of ready made commercial aerials available. 
lfG5FI thinks that all one has to do is to open up and slog away, 
and get good results. let him have a go and he will be in for a 
surprise. 

1f it were possible to get international agreement, f would 
suggest that a 10 kc/s segment of each .band a~ either edge, be 
set aside for non-contest operators dunng maJor contests. If 
1000 contest operators can work happily in I 00 kc/s band then 
JO kc/s should be ample for the tiny minority that prefers to 
waffie- RSGB could possibly put out a marker signal so that 
they could even find the 10 kc/s band edge without difficulty! 

JACK DRUDGE COATS, G20C 
Rin!l'vood, Hants. 

Second 432 Mc/s Contest 1966 
Referring to the comments on page 837 of the BULLETIN for 

December 1966 concerning the above contest, it is noted that 
several of the participants have stated that they would prefer 
a return to the" continuous,. contest instead of having the rest 
break. 

I wonder how many of these were .. Multi-Operator" stations, 
where it is possible for some to sleep whilst others carry on? 

II is becoming more and more obvious that the rules for this, 
and other contests, are very heavily loaded against the single 
operator home stations. Look at the results oftbe above contest, 
where you will find that out of the 12 leading stations 10 were 
either / P or /A, and possibly in some cases were multi-operator 
also. 

It is with great pleasure therefore that l welcome the advent 
of the Cumulative Activity Contests and look forward to some 
interesting evenings during 1967. 

Great Shelford, Cambridge. 
G. A. JEAPES, G2XV 

Class B Licences 
I would like to suggest that the Society considers making 

an approach to the licensing authority with the object of obtain­
ing permission for Class B Licence holders to use Morse code on 
the u.h.f. bands if they so desire. 

The following argument in favour of such a move comes to 
mind: (i) Technically there is no doubt that contacts can be 
made over longer distances. or under more adverse conditions. 
when using Morse than other commonly used modes of trans­
mission. The B licence ltas a restrictive effect on the fields of 
endeavour open to its holders. 

(ii) U.h.f. contests have increased enormously in popularity 
since the advent of the B licence and it seems unfair to handicap 
the GS-plus-three operators by denying them the use of c.w. 
which in turn means denying them several weak signal, long 
distance, high score contacts per contest. Admittedly the 
licensing authority is not directly concerned with the fairness 
of our contests, nevertheless a considerable amount of ·•self 
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training in wireless telegraphy"" takes place on such occasions. 
(iii) It is my experience that the most difficult problem faced 

by people learning Morse is getting sufficient practice. The 
problem would be eased if Class B licence holders were allowed 
to use and practice Morse code on the u.h.f. bands. Once again 
this is another facet of the all-important ··self training in wire­
less telegraphy " for which the licence is issued and would be an 
excellent way of helping Amateur Radio·· freshers" to graduate 
to the Class A licence as quickly and painlessly as possible. 

What of the case against such a proposition? Apart from an 
instinctive reactionary attitude I do not believe there is one. It 
would be: most interesting to hear the views of others, both for 
and against, in this connection. 

Wembley, Middlesex. 
ALAN BAYLISS, B.Sc., G8PD 

As a recently licensed GS and having been a regular listener on 
2m for the past four years I would like to endorse the points 
made by GSA KA (November BULLETIN). 

To a ll those who may object to his suggestion of the extension 
in the Amateur (Sound) Licence B to cover 2m the answer surely 
lies in the amount of Morse heard on this band. The number 
of such signals is negligible compared with the number of phone. 
Another point in favour is the general level of activity; unless 
conditions are good or there is a contest the number of stations 
heard on a normal weekday are few. 

By extending the licence it could do much to increase activity 
on both the 2m and u.h.f. bands. and also interest in Amateur 
Radio generally. I"m sure the thought of having to pass a Morse 
test initially deters many would-be amateurs. 

Sillingboumc, Kent. 
G. SWAN. G8ASJ 

QSL Managers 
I have just read Mr. Pain' s letter in the December BuLU:T1N 

regarding Ed McVittie's reported statement on this subject or 
QSLs. H aving spent two years in Canada and having met Ed 
and seen the efficient and conscientious manner in which he runs 
a bureau for VE4 and acts as QSL Manager for several DX 
stations I must reply on his behalf. rm sure he won ·1 bother even 
if he sees the BULLETIN. 

Ed orders and pays for the cards of some of the DX stations 
for whom he acts. If he did not do tl1is there would be no QSL 
at all. Cards in Canada are more expensive to buy. As a mailer 
of interest it cost me S 12 to have 500 existing cards overprinted 
with my VE call. 

As far as r know there is no central VE bureau for handling 
outgoing cards, unlike the excellent service provided by the 
RSGB. r can therefore understand Ed's policy. Why should he 
spend his money on cards. postage and packing 10 individuals 
(or bureaux) when the QSL may not really be required'! 

Jf Mr Pain does not like this situation, I suggest he offers to 
take over the chores and expense involved and act as manager 
for a DX station. (Not a DXpcdition- the majority of which 
are well supported financially before, during or after their 
travels). 

Why docs Mr Pain quote air mail rates for his QSLs? Sea 
mail is cheaper and almost as quick bearing in mind that the logs 
from the DX station have to reach the manager before the QSL 
is issued by him. Ed is most punctilious in this respect. 

At least we know where we stand with Ed. He requires an 
s.a.e. and fRC to defray costs. I would suggest that this .is not 
unreasonable in this day and age of rising costs. 

0. A. BARRY. G30NU 
Bushey, Herts. 

Subscriptions for Students 
I am afraid that 1 had to resign from the RSGB last summer 

when I obtained my licence, because it would not be possible for 
me to pay 50s. a year on top of 40s. a year for my licence. 

There has been some talk recently of a student subscription. 
May I suggest that those who arc at school or university (i.e. 
paymg for their education) should pay the 25s. membership fee. 
but those earning money should pay the 50s. fee together wnh its 
advantages- regardless of licences. If this sort of scheme were 
to be organized I would gladly join again as. I am sure, would 
many other schoolboys like myself who have obtained their 
tickets. 

Douai School, 
Woolhampton, nr. Reading. 

M. BALLANCE, G8AQB 
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National Field Day, 3-4 Jone, 1967 

THE complete rules for NFD 1967 arc as follows (RSGB 
General Rules do 1101 apply): 

I. Duration. The contest will commence at 17.00 GMT on 
Saturday, 3 June and end at 17.00GMT on Sunday, 4 June. 1967. 

2. Eligible Entrants. Any group of members within the 
British Isles which for the purpose of 1hc contest comprise the 
prefi.x zones G. GC. GD. GI, GM and GW may enter. The 
group may be a local RSGB Group. a group of RSGB members. 
a club or an Afliliatcd Society. Entrants must operate within 
the terms of their licences. The use of 1hc GB prefix will not be 
permitted. 

3. 0(>f!rators. Operators of portable stations competing in the 
contest mus t each hold a current British (GPO) Amateur(Sound) 
Licence A or a valid GPO Am;Hcur Radio Certificate and must 
bcf11/ly paid·11p Corporate Members of the RSGB at the time of 
the contest. 

4. Stations. Each competing group will be permitted to put 
two stations (" A " and '' B ") in operation. The station 
operating on the lowest frequency employed shall be designated 
the ·· A " station. Such stations must operate in not more than 
three of the bands I ·8, 3·5. 7. 14. 2 1 and 28 Mc/s; the other three 
frequency bands will be allocated to the " B " station. i.e., no 
group may operate two s tations on any one frequency band. 
Both stitlions may operate from the same site or from different 
sites. provided that they arc located within the agreed limits 
of the area covered by their Regional Representative. It will be 
permissible for two groups within a Region or adjoining Regions. 
each operating a single s tation. 10 amalgamate for the purpose 
of scoring, bands to be allocated between the two stations as 
detailed above. 

S. Li~nccs. Each station must be licensed 10 use a different 
call-sign. 

6. Applications. Each group intending lo compete must send 
in an Application Forni (obtainable from RSGB Headquarters) 
properly completed to the RSGB H.F. Contests Committee. 
28 Litt I.: Russell Street. London. WC I, not later than Wednesday, 
26 April, 1967. Ellfril•s 1101 made 011 the Official E11trl' Form or 
posted lllle ll'i/11101 be accepted. · 

T he information required on the Official Entry Form includes 
the following : 

Call-signs of stations. the .:xact location in National Grid 
Reference of each station. the bands 10 be used by these stat'ions. 
the full name and address of the RSGB member responsible for 
each entry. 

A change of site may be permitted in cases of urgency provid­
ing that full dct;iils of the new site is made known to the H .F. 
Contests Committee at RSGB Headquarters in time for their 
inspectors to be advised of such a new site prior to the day of the 
commencement of the Contest. 

. Failure to notify such a change may cause the entry 10 be 
disallowed. 

7. Tents. Stations must be operated from tents. 
8. App:irntus. No apparatus may be erected on the site prior 

to 12.00 GMT on 3 .June. 1967. This rule includes aerials and 
aerial fillings as well as tented accommodation ror the stations. 
A tent to be used for storage purposes only may. however. be 
erected prior to t 2.00 GMT. 
. 9: A.crials. Any aerials may be used. subject 10 the following 

llm1ta11ons: 
(a) All aerials must be constructed from wi ·c of a total cross 

section area not greater than 14 s.w.g. wun the exception. 
however. that vertical radiators of any construction may 
be used. 

The use of tubular metal lllements as well as metal foil 
wrapping for aerials is not pe:-.: . :~d. 

(b) No part of the aerials,;,: , ~ .. :.:ecd a height of 45 ft. above 
ground level. 

JO. Transmitters and Recci•·ers. Equipment at any " A ·• or 
" B ·· station must not exceed three transmillers and one 
receiver. Reserve equipment may be kept available, but not 
connected. 

11. Power Input. The total in d.c. input power to. the valve. 
valves or o ther devices energizing the aerial. o r to any previous 
stage of the transmitter, shall not exceed 10 watts. 

The v-.1 .. c or valves energizing the aerial shall have total 
maxirnu10 rated anode dissipation not exceeding 13·5 watts. 

so 

Where semiconductor devices arc used. the total maximum 
rated dissipation (at an ambient temperature of 25°C) of the 
device or devices energizing the aerial shall not exceed 20 watts 
for the purpose of this rule. Manufacturers' published ratings 
only will be accepted. 

12. Power Supply. Power for any part of the stat ion must not 
be derived directly from supply mains. 

13. Typ<' of Emission. The contest is restricted to the use of 
c.w. (Al) only. 

14, Contest Exchanges. An exchange of reports must be made 
and acknowledged before points may be claimed. In contacts 
made by competing stations the report must include a rising 
serial number commencing with 00 1 and increasing by one with 
each successive contact, irresper tii•e of ha11d. made by the sta­
tion (e.g. RST57900J), etc and such serial numbers. both incom­
ing and outgoing. togeiher with s ignal reports. must be entered 
on the log sheets. 

Only the signal report from a non-competing station need be 
logged. Proof of contacts may be required. 

IS. Contacts. Only one contact with each station, as defined 
by basic call-sign, may count for points on each band during the 
contest. Duplicate contacts must be logged without claim for 
points. 

16. G roup Contacts. Points must not be claimed for contacts 
made by a competing station with members of its own group. 
whether fixed. mobile or portable. 

17. Scoring. Points will be scored on the following basis: 
(o) Fixed stations in the British Isles . . . . I point 

!

b) Fixed stations in the rest of iEurope including Eire 2 points 
c) Fixed stations outside Europe . . . . 3 points 
d) Fixed s tations in the British Commonwealth . . 6 points 
e) Portable and mobile stations in the British Isles 3 points 
f) Portable and mobile stations in the rest o f 

Europe including Eire . . . . . . . . 4 points 
(g) Portable and mobile stations outside Europe 6 points 
(h) Portable and mobi le stations in the British 

Commonwealth 12 points 
18. Summary Sheets. An entry will be accepted as vnlid ONLY 

if the complete summary sheet h3S been signed by the m~mbcr 
solely responsible for the conduct of the event within his group. 
however constituted. 

19. Names and Call-Signs. Contacts made by an operator 
whose name and call-sign docs not appear on the Cover Shcet(s) 
of the appropriate log(s) will be disallowed. Operators call-signs 
must be shown on the logs against all contacts made by them. 
Failure to comply with this rule 11•i// res11/r i11 amomotic disq11oli-
ficatio11. · 

20. Entries. The entry from each station sha ll consist of extracts 
of the station log on the printed l-0g sheet, separate sheers bei11g 
submitted for each bo11d worked, wgerlrer wirlr a co1·er sheer for 
eoclr b1111d, m11I a s1111111wry .fheet. The points claimed must be 
totalled for each band. Forms for these purposes will be supplied 
by Headquarters. E111ries must be addressed to the RSG B H.F. 
Contests Commi1tce, 28-30 Little Russell St reet. London, WCI. 
postmarked not later than 19 .rune, 1967. Logs must be kept, and 
entries submitted. in GMT. 

In the event of any d ispute the ru ling of the Counci l of the 
RSGB shall be final. 

21. Awards. 
(a) National Field Day Troph)' and Miniature Replica to the 

group obtaining the highest combined score. 
(b) Gravesend Trophy to the group obtain ing th_e second 

highest combined score. 
(c) The Frank Hoosen Memo-rial Tropl,y to the group with 

the highest score on the 14 Mc/s band in addition to the 
miniature replica and cert ificate awarded under (f). 

(d) The Scoitish NFD Trophy to the Scottish group scoring 
the highest number of points. 

(e) The Bristol T rophy to the group which, having entered 
only one station. shall obtain the highest number of points 
in comparison with other groups entering on a similar basis. 

(f) Miniatures and certificates. will be awarded to the groups 
with the highest score on each frequency band. 

(g) A certificate to the chief operator of the overseas station 
whose checking log shows. that he contributed the mos t 
points to competitors. 
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22. Station l ~-pcctions. A ll s tatio ns arc subject to inspecuou 
by nominated representatives o f the H. F. Co ntes ts Committee. 

(fhesc representatives will make every endeavour to interfere 
as little as possible with the stations' o perations. and to assist 
in this, entrants should make it easy for the inspector 10 sec the 
final siage(s) of the transmitters.) 

GUIDANCE NOTES TO ENTRANTS 
Jn past years there have been a d isappointingly large numb~r 

of entries received which have had to be disallowed for some 
reason or another. 

The fo llowing notes arc written to help entrants to ensure 
that their entries arc accepted. 

I. Late Entries. Ensure that your en try is posted before the 
dosing tlnte of last date of posting. i.e .. 19 June, 1967. 

2. No operators call-signs on Log Sheets. Make sure that each 
contact has the call-sign of the operato r on the log sheet. It is 
1101 necessary for the operato r to sign each contact. 

3. No summary sheet. Do ensure that there is a summary sheet 
with your entry. 

4. Co1•cr She<!ts. Do attach a separate cover sheet for each 
band. Do ensure that the name of every operator (for a particular 

band) and his call-sign appears o n the cover sheet fo r that band. 
It is not necessary for each operator to sign the cover sheet. 

S. S ignature of Responsible Person. Do ensure that the sum­
mary sheet is signed by the person solely responsible for the 
entry. 

6. Separate Log Sheets for each Band. Make sure that log 
sheets arc made out for each band . 

7. Locntion of Station. Be certain that the exact location of 
each station using National Grid Reference is inc luded on the 
Ofllcial Applicatio n Form of Entry. 

8. Application Forms for E ntry. Use the Official Form and 
make sure it reaches RSGB HQ not later than Wednesday. 
26 April, 1967. 

9. Rules. Read the rules carefully and be sure you comply in 
all respects. particularly Ruic 11. 

The H .F. Contests Committee is very anxious that NFD 
should be enjoyed by all entrants . The)• desire above all a fair 
contest with lhc best grou ps winning the awards. 

They d islike having to d isallow entries . They want to get out 
the results as soon as possible after the events. 

Please help them in every way you can. 

General Rules for RSGB Contests 1967 
T he following rules apply to all RSGB Contests except 

where modified in individual events and a re to be read in 
conjunction with the details for each contest published in 
the RSGB BULLETIN. All entries will be acknowledged by Head­
q uarters within seven days of receipt but it is the responsibili ty 
of the entrant to refer to Headquarters if an acknowledgment 
is not received. 

Ruic I. Entr:ants mu.st o perute in uccorduncc wilh lhc terms of their 
licences. 

Ruf< 1. Unlkenscd S1Mions. Contacts with unlicensed stations will 
not count for points. 

Rufo 3. Contacts Only o ne contact on cnch b:ind mu)• be claimed wi1h 
n !iopccific swtion, whc1her fixed, porwblc. mobile or a lternative address. 
Mobile srntions nrc statio ns installed in motor vehicles or vessels on inland 
wntcrw~1ys und so equipped 1h:1t they urc cnpuble or operation i n mocion 
wi1hou1 31JY nllcration. Duplic.11e concocts must be logged and clearly 
marked as duplicates ' vi1hou1 c laim for poinc.. Cross-b:ond contacts m3y 
not be claimed. l'roof o f conmct mny be required. 

Rule 4. Entries must be clearly wriucn or typed ON ONE SIDE ONLY 
of RSGB contes t log fom1s o r on foolscap o r quarto paper and must be 
SCI o ut in che form prescribed in the published dernils for the conics! 
~onccrncd . The COl't.r sh<':N o f an entry mu.>t be made ouc in the following 
form: 

Co n1es1 ............. . ... .. . . . Date .. ... ..... Claimed Score ...... . . 

Section (if uny) .... ... . . ........ .. . .. . . .......... Call-s ign .. ..... . 
Nnme . .. . .. . ... . . .. .. . . . . .. .. . .. . . . . . .. . . .. ...... .. .. ... . . . ... . 
H o me Address .... ..... ... . . ..... . ... ... . . . .. ... ..... .... . . ... .. 

Address of slntion or Portnblc Location . .... . ... ... . . . . . ........ . . . . . 
(if 01/wr thnn home. mltlrcss nbovc) 

QTH us transmiucd . . . . . .... • . . • .. .• . . . . . . . .. ... .. ... . . . . . .. .. . . . 
National Grid Six Figure Reference. QRA Loca1or County Code Leners 
o r ocher co-ordinates (sec contest details) .... .. .. . . . .... •• . ... ..... . . 
Transmiuer(s) . ... .... . ...... ............ Input Po wer ..... . . . .. . . 
Rccch·er(s) ...................... . ..... . ....... .. ....... .. · · .. · . · 
Aerial(s) .... .... . .. .. ..... ... .. ... .. . ................... .. · . ... . 
D£CLA RATION: I tleclare that tltis stat/011 h 'llS op<'ro1t•tl ,ir/rtlJ' i11 occo r­
dtu1r1: K'lt/J the rulr..s um/ spirit of the ronttsl. muf / llJ.:tct! 1Jw11hc tlccisio11 of 
tltr. Co1111ri/ of tltd RSGB shall be final i11 all rfls<'s of dispute. I certify rltar 
tlw maximum /11p11110 1he final s"'gc of tire lrtmsmlttrr o·as • •••. • • . wau(.r) 

Dote. ..... . . .. . .. ... ..... . ... . ..... .. . Signed . ...... .. .. .. . . .. . 
/<"allure to coruplctc t he cover sheet o r s ign thv tlcdm•utlon rnoy 
lr111oh rc t.lbt11u1/lfic111lou of tlH! e 111ry. 

/Iulo· S. Entrio~. All entries become the property o r lhe Radio Society 
of Ore;u Ori min. ln the event o f nny dispute the ruling o r the Council of 
the RSGO sha ll be linnl. 

Ruh• 6. Multiple Oiwrator Entries. Unless otherwise s ta ted, single 
opcrntor cnlries o nly will be accepted. A s ingle o pcr:uor slation is o ne 
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munncd by a n individual operator who receives no nssis rnncc from other 
1>ersons duri"!! the con1es1 periods. A multi-operntor s tation is o ne which 
docs not conJorm 10 this definition. l n those contests where multiple 
operntor entries arc allowed. such cnlries will o nly be ncccptcd provided 
thuc: 

(11) The call-s ign of the operator concerned is indicated for each eoncact. 
(b) The dcclaracio n is s igned h>• only o ne o perator who will be regarded 

as the entrant. 
(<) The names and call-s igns o f all opcrntors nrc listed o n the cover sheet . 

R11/c 7. Portable s tations must opernte from the same s ite for the 
durmio n of u contest und may not be located In a pern1ancn1 building. 
Pow~r must not be derived directly from public or priYatc: supply mains. 
No oppnrutus may be. erected on 1hc site prior to th~ day of 1he evc.nt. 

Ruic 8. The details relating to specific co ntests 11ublished 111 the RSGil 
Buu~trrlN sha ll be rcgurdcd 1oge1her " 'ith 1hcsc gcncrnl rules as 1hc rules 
or the contes t. 

Ru/a 9. The use of GB cull-s igns is no t permiucd. 

For V.H.F./U.K.F. Contes ts Only 
R11/r 10. All cn1rnnts must be folly paid-up members o f the RSGB. 

Rule II. Multi-opcrnlor entries will be ncccp1cd (<cc Rule 6 above>. 
provided thot : 

(n) only one call-sign is used. 
(b) the call-s ign or the operator conce rned is in<licatcd for C3Ch contact. 
(c) the dedaratio n is signed by o nly on~ operator who will be regarded 

as the cntr:int. 
(ti) the nnmcs and call-signs o f a ll operato r> arc li>tcd on 1hc cover sheet. 

Rultt 11. C o nHtCIS via :1ny form of rcpearcr or reflcc1or devices will 
not count for points. 

American Magazine Subscr iption 
Service 

CQ, The Radio Amateur's journal 44s. p.a. 

t QST, devoted entirely to Amateur Radio 
Personal subscript ion 43s. 6d. p.a. 
Schools, Libraries, ecc SOs. p.a. 

73 Magazine 30s. p.a. 

Posted direct from USA 
t Sample copy Zs. 6d. 

RSGB Publications 
28 Little Russell Street, London W .C.1 
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CONTEST NEWS 

Second 144 Mc/s Contest (Open) 1967 

Check logs from listener~ arc invited and may be credited 
to\\;irds the V.H.F. Listeners' Championship. Any comments 
o 1 the rules will be welcome and wi ll be considered when the 
rules for the next similar contest arc made. 

I. Whon: 18.00 GMT on Sa111rdfi)'. 4 March 10 18.00 GMT on Sunday. 
5 Mardi. 

2. The Gcnerul rules of RSGIJ Contcsis ns published in 1hc January 
1967 is•uc of 1hc RSGB BULLLrt lN will apJ'IY cxccpl as superseded by lhe 
rules of this contest. 
Sccoions (A) SinHlc opcrolor fixed sin1ion; 

(BJ u1hcr ~rn 1ions. 

3. Contncts may be mndc on an)' mode permitted in the Amntcur 
(Sound) Licence A exccp1 A2 (m.e.w.). 

4, Srorin,:: will be o n the basis o f one poinl per km. 
S. Conlost Exctang>S: RST or RS reports followed by lhc con1:1c1 

number and locatiun (e.g. nST 599001, 4 north Macclesfield. Cheshire). 
This loca1io11 must be occur:ucly identified on the On.lmrnce Sll_rvey ·· Ten· 
mile .. map. Al1crnati,1cly, fi\lc-churoc1cr QR.A locators may be cxchan8;cd. 
It is the rcsponsibilil)' t>f' rhc receiving opcrn1or to obrn in the information 
necessary to calcu late his cJisrnnccs: correctly. 

6. Entries: LOGS shoLlld be tnbulntcd in columns headed in this order: 
·· Oa1c{Timc (GM'T) "; "Cull-sign of s1a1ion contacted": ••My rcp<!rt 
on his siGnal ~1nd s~r1al number sent ··: .. H.is report on nlY signal nnd scrt31 
number rccch•cd ·· : .. Localion of Stntions received ··: ·· Points claimed." 

7. Enlrics must be post-murkcd not later than Monday. 20 March. 
1967. 

A"ards: At !he discretion of Council 1hc Mi1chcll-Milling Trophy and 
ccrtific11tc of Merit 10 lhc leading station in Section A. Certificate of 
Merit to the runncr·uP in Section A and leading swtion in section B. 

Listene rs' 144 Mc/s Contest 1967 
The following ;ire the details of the Listeners V.H.F. contest to 

be held at the same time as the 144 Mc/s Open contest. Entries 
for this event will be auto matically credited to the V.H.F. 
Championship. 

I. Duration. The con1cs1 will commence at 18.00 GMT on Saturday. 
4 March and end al 18.00 GMT on Sundn)'. S March. 1967. 

2. Eli~iblc cn1ran1s. The contest is oren to all fully paid up members of 
the RSG IJ. Only the cnHan1 may operate hi.s rccci,1ing srnt ion for the 
dur;llion of Lhc conic-SI . Holders o( amateur transmiuing licences tire 
eligible 10 tnkc part ff they do not 0''-ll 1ransmiuini; equipment for the 
l 44 Mc/s b.ono.1. 

3. Lo~s :md scorinJ:. En1ran1s will be required to lol! stations operJting 
in the I ~4-146 Meis band. LO¥S mus1 be set out and scores cakula1cd as 
described in the rules for V.H.F./U.H.F. Lislcncrs· Chuinpionship. 

4 . Aw:1rds. At the discretion or Council Certificates of Merit will be 
;"''arc.Jed to the lc~1dcr ond runn\:r·up. 

The 1967 V.H.F/ U .H .F. Listeners' Championship 
The major alteration in the C hampionship rules for 196 7 

involves the method of scoring. With the increasing use ofQRA. 
Locator exchanges in transmittini; contests the scoring has been 
based on this system as it was felt that it would be easier to 
convert i;eographical locations to QRA Locator rectangles than 
vice versa. Any map marked wi th latitude and longitude can be 
used for this purpose. /\description of the QRA Locator system 
appeared in the Mardi 1965 RSGB B ULLETIN but basic details 
arc given here for the benefit of new members. 

The basic rectangle measures 2' or longitude by I" of latitude. 
These basic rectangles ar.: lettered Z to the west of the Greenwich 
Meridian 0 and A 10 the cast. Further west each rectangle is one 
letter lower in the alphabet and further cast one letter h igher. 
The second lcucr defines the latitude commencing with A which 
is 40 -41 . Fo r example ZL is bounded by 0-2' west and 51"-52" 
north. 

Rules 
I. Eligible.• Entrants. The Championship is open to all non­

licenscd fully paid-up Members of the RSGB. Only the 
entrant may operate his receiving station which must remain 
;u one site for the duration of each contest of the Champion­
ship. Entries will be accepted from newly licensed members 
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RESULTS-REPORTS-RULES 

provided lhal the contestant was unlicensed at the time of his 
first entry in 1967 and that no transmitter is used during any 
period for which he submits a listener log. 

2. Duration. The Championship will run from January to 
December 1967 on those dates and times when the RSGB 
v.h.f. and/or u.h.f. contests and tests occur. 

3. E nlTies. Entrants may submit logs for any or all RSGB v.h.f. 
and u.h.f. contests in 1967. The scores of the best six logs 
from each enlrant will be totalled at the end of tile year. Not 
more than four of these six logs will be for v.h.f. (70 Mc/s or 
144 Mc/s) bands. En1rics mus t be set out on RSCB Contest 
Log Sheets. available rrom RSGB HQ o r on one side only of 
foolscap paper and must be pos ted wi1hin the period allowed 
for the appropriate transmilling contest. Entries for the 70 
Mc/s and 144 Mc/s Lislencr Contests will be automatically 
c redited to the Championship. 

4. Logs. Logs must show in columns: (a) Date/ time GMT: 
(b) Call sign o f s tat ion h~ard: (c) My report on his signals; 
(d) Report and serial number sent by swtion heard: (e) Call­
sign of station being worked; ([) .Location given by s tation 
heard; (g) Q R/\ Recwnglc: (h) Points claimed. 
In the case of multi-band events. e.g. V.H.F. NFD. separate 
logs arc required for each band and s tat ions may be logged 
once on each band. 

5. Scoring. Points arc to be scored as follows: 
(<1) For each stalion logged in the same 1wo lcucr QRA 

rectangle as the cntrnnt-4 points. 
(b) For each station logged in any o ther two leuer QRA 

recrnngle- 6 points. 
(t'} For each two leuerQRA rectangle received an additional 

-40 points. 
(ti) For an incomplete entry or an entry of a station not 

giving serial numbers, half the above points may be 
claimed. 

(e) Fo r an entry of a telegraphy transmission double points 
may be claimed. 

(/) The whole score, including bonuses. for the 432 Mc/s 
band is to be multiplied by three and the whole score for 
any frequencies above 1215 Mc/sis to be multiplied by 
ten. 

6. Awards. At the discretion of Council the Hanson Trophy will 
be awarded to the leader of the Championship and Certificates 
of Merit will be awarded to the runners-up and for particularly 
meritorious logs for individual events. (These awards arc in 
addi tion to the awards for the Listeners' Contests.) 

80 Metre Fie ld Day 1966 
The winne r of the 80m Field Day held on 11 September. 1966 

was L. V. Easter. GJJHF. who operated from a site at Kegworth. 
near Derby. and scored 136 points from 55 contacts. o f which 21 
were with portable stations. G3CWL and GJMWO tied for 
second place some 17 points behind the leader. 

Both activity and entries were down on last year's contes t. 
which is rather disappointing: it has been suggested that the 
clash of dates with 1he RSG B Nationa l Mobile Rally at Woburn 
was a major cause. A number of other portable stations. some 
with high serial numbers. appeared in the logs and one wonders 
why they did not send in their results. 

With only one exception. each entrant was awarded fewer 
points than he claimed: most o f the inaccuracies were because of 
misread call-signs and loc;itions. 

Nearly all the entrants used half-wave aerials, GJVFD·s. was 
kite-bourne: receivers varied from an A RSSD to a Mohican. 
G3DOP, using an input of 400 mW, was the only" all transistor·· 
station. 

Check logs arc gratefully acknowledged from G2DHV. G3BY, 
GJIDG. GJSTQ and GW3U Kl/ P. 

Call-si"n Points Coll-sign Poi11ts 
I. GJJHF/P 136 7. GWJHGL/P 90 
2. GJCWL/P } I 19 8. GJIGUfP 83 

G3MWO/P 9. G6GHfP 17 
4. GJSLA/P I IS 10. G3VFD/P 69 
S. GJBIK/P Ill I I . G300P/P 66 
6. GJBZM/P IOS 
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CLUBROOM A Monthly Survey of Club and Group Activities 

For further information on membership or the activities of o particular club, application should be made to the person whose call-sign 
is indicated at the end of the item. Full addresses may be obtained from the RSGB Amateur Radio Call Book. 

A El Rugby Rccrcalion Club announces a series of short Sunday 
afternoon Direction Finding Contests to be run during the win­
ter. It is hoped that one event will be neld each month. weather 
pennitting. until RSGB qualifying evcn1s resume in the summer. 
These events will be used to try various ideas and experiments 
with contest rules and organization. Visitors wi ll be welcome and 
details arc available front D. E. Newham. The Toll Lodge. 
Watling Street. Watford (Village). Rugby. GJBXF. 

Basildon and DistriN ARS has given a race-lift to its news­
letter. but arc requiring an Editor. When an editor is press· 
ganged into service he wi ll. of course. notice the o missio n of 
the society's name! GJIJB. 

Bristol RSGB Grou11. At the last meeting over 50 members 
attended a talk given by Mr W. D. Gilmore of EMI. Wells. on 
•· Inductive Loops and Controlled Model Cars."' The use of 
working models made this an enjoyable C\'ening for all. Among 
the 42 members and friends who attended the Annual Dinner 
on 3 December were Zone D Collncil Member Mr G. Twist. 
G3LWH and Region 9 Representative Mr R. E. Grill1n, G5UH. 
G5UH. 

Bromsgrove and District ARC looks back over another very 
successful year in which it took parl for the firs t time in National 
Field Day. In addition. three exhibi tion stations were staged, and 
a mobi le picnic was held. which. together with a series of lectures 
and demonstrations, completed the programme for 1966. Among 
the projects for the next 12 months will be equipping 11te newly 
acqui red club shack. G2CLN. 

Cambridge University WS has recently .:omplctcd another 
successful tenn. The formal meetings included talks on tran· 
sistorized equipment by G3SBA, V.H.F. Mobile Radio by 
G3EDD and ionospheric research b)' Dr Rishbcth of the Radio 
and Space Research Station. Meetings resume this month on 
24 January with a ta lk by GJ PDM o n Keying and Break-in. 
GJTGY. 

Chelmsford ARS entertained last year's RSGB President Roy 
Stevens. G2BVN. on 3 November. During the evening G2BVN 
presented the European V.1-1.F. Trophy to Peter Blair. GJLTF 
for his outstanding work on v.h.f. G3P M X then presided over 

Attonding to the aerials at the Halifax Scout HQ station G3MVH/ A for the 
Scoul'"JamboreB•On·the .. nlr laal year were membars of the Northern H eights 
ARS: M ary GJOMM, Chris GJVJV, Alan GJTQA, SWL Mike White, Barrie 

GJTXX and Richn.td G3UGF, 
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a Junk Sale. Among bargains of note were 3 in. 200µ.A meters 
going for I Ss. GJRZP. 

Civil Service Radio Society's long awaited visit to Jodrell 
Bank Radio Observatory took place on 19 November, and was 
enjoyed by all members of the party. Visitors and prospective 
members arc always welcome to a ttend any meetini,;. GJ/1£. 

Cornish ARC recently held a V.H .F. Group mccnng and for 
reasons best known lo those concerned only two attended the 
meeting the purpose or which was a visit to the GPO repeater 
station at Morrlields, Truro. On 29-30 October members with 
families paid a visit to the Goonhilly Down Satellite Tracking 
Station. but owing to the size of the party the group had to split. 
Complete contrast to the visit on 11 November. GJOCB. 

Coventry ARS plans to start a fund raising campaign for the 
purchase of a modern s.s.b. transceiver. A letter from its Prcsi· 
dent points our that plans are afoot to sell the existing equipment 
which he hopes. together with a Grand Draw. will raise sulficicn t 
linance. GJOCB. 

Crawley ARC held its November informal meeting in the home 
of Alan Jones. G3SGA. An unexpectedly large attendance 
surprised and delighted Alan and his wife Eileen who made 
everyone welcome. GJFRV. 

Cray Valley Radio Society's December newsletter QUA devoted 
a page to the subject of transistor oscillators. Elsewhere. the 
following wanted notice appeared: " In a certain recording com· 
pany, everybody is looking for the idiot engineer who dubbed 
one of his tapes backwards. Over 400 copies of the record were 
sold before someone realised thal the bagpipe music he was 
listening to was playing in reverse. No comment." GJJJG. 

Culchclh Amateur Radio Society has just been formed and has 
elected a committee. Meclings are held every Friday at 7.30 p.m. 
in the Harrow fnn, Culchcth, nr. Warrington. Lanes. GJ VP X. 

Derby and District ARS. A talk on electronic organs was 
given on 26 October by Eric West, G3KTP. The lecture was 
very popular and provoked much interest. 

Edgwarc and District RS held a successful club construction 
contest on 14 November when S. Marcus. A4860, won with his 
160/SOm transistorized transmitter. GJRAA. 

C rafton RS will resume meetings following the Christmas 
recess on Friday. 13 January. We wish them luck! GJS/L. 

University of Keele RS was host 10 Burslcm ARS during the 
Shorr Wave Magazine contest. Burslem A RS has no transmitting 
site and was pleased to operate from Keele. G3CO Y. 

Mamfield ARS continues to meet at 7.30 p.m. o n 1.l1e fi rs t 
Friday in each month at the New Inn, Westgate. Mansfield. 
G8NX. 

At the last meeting of Midland ARS G6RK.U{f presented 
another successful demonstration of amateur television. assisted 
by G8ANY. It was llnfortuaate that a / A licence was not issued 
in time fo r the talk. GJSCG. 

North Keal RS devoted much of October to aerials. On 13 
October H. Shelvey produced an interesting talk on this subject 
and on 27 October a task force was put to work preparing the 
club stat ion for operation. GJPU/. 

Northern Heights ARS operated under the Halifax Scout 
Association"s call G3MV H/ A during last year's Scout Jamboree· 
on·the-Air. More recently G. E. Craven gave a talk on unusual 
electronics followed by a lecture on aerials by G31BN. G3MDW. 

Plymouth RC reports a general increase in attendance at 
meetings and finds it gratifying that "!embers sl~ould support 
the society to such a full extent dunng the winter months. 
GJSVZ. 

Salop ARS held. on 17 November, its first " Hot Pot Supper 
and Natter Nite" with 30 present o ut of a membership of 46. 
Among the many guests were RSGB Region 3 Represcmat.ivc. 
R. W. Fisher, G3PWJ, and past speakers. The long a'~·a1~ed 
club station is now complete and made its inaugural 1ransm1ss1on 
on 22 December. G4LU. 

Salcasb and District ARC passed through its AG M on 4 
November. The treasurer reported an excellent profit from the 
Christmas draw and Annual Mobile Rally. G2DFN. 
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GSP P demon1tr11itlno tho pro's and con's: of •m•teur mobUe t•dio to .a recent 
meeting o t tho Radio Society o f Hanow. 

Members of the Southgate RC enjoyed themselves during 
the recent MCC Top Band Contest running 10 waus into a 
TTI I p.a. In the spirit of all club contests the object of the 
e:-:ercisc was not so mucl1 Lo gain as many points as possible, but 
to have a good time. GJTDM. 

South Dorset RS had a very interesting lcmire on a c.w./s.s.b. 
transceiver at its December meeting, to which they were indebted 
to G31WV and G3Ni\E. On 6 January an Extraordina ry 
General Meeting will be held at the Guilds Hut, Litchfield Road. 
Lanehouse Rocks Estate. Weymo uth. to consider the purchase 
of the new club house. GJEAT. 

Sutton and Cheam RS has completed plans for this year·s NFD. 
A new site has been chosen but its NFD committee is having 
diflicultics deciding on what aerials to use. GJHSK. 

Members of the Torbay ARS visited thc RSGB Communica­
tions exhibition last October and spent a plcas;mt day, but 
commented on the lack of surplus gear and components on show. 
Perhaps as a consolation the society held a sale of surplus 
cquipment on 26 November. GJLHJ. 

A convincing case for •· going sid.:band ·• (if one is needed!) 
was put to Verulam ARS members at its November meeting when 
Gerry Gibbs, G3AAZ. i;ave a splendid talk on the principal 
features of his award-winning s.s.b. transmiller. The transmiller 
is built within a cubical framework using several sub-chassis 
lo achieve a modulnr construction and provide benefits in terms 
of versatility and the ability to be modified al a future date 
without detracting from the overall attractiveness and mechani­
cal excellence of the design. Much practical advice was given 
10 would-be constructors by Gerry, including how to get a 
minimum o f 60db unwanted carrier suppression with a ma.~imum 
or long-term stability. The use of a 'scope and ;1 two-tone tester 
was strongly recommended by G3AAZ to all sidebandcrs. 

• 

11 Mechanical and etectr1ca1 tlablllty arc vlla.1 consldorotlons," atatcd Gerry 
Gibbs. Gl AAZ. demonstrating his aw;;ud·wln"lno u b tra nsm itter ~l 

Vuutam ARS. 
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whether running home-brewed or commercial gear- a point that 
struck home to those with equipment in the latter category! 
Gaining popularity at meetings is a member's •· flog-it " board 
upon which any member can pm a postcard advertising his 
wants or articles for sale. Recent club activities have included 
participation in a Top Band contest from a 16th century 
haunted collage in Hertfordshire where the combination of a 
deep encircling moat and a very long aerial produced excellent 
results. Stations reporting a strange ho llow sound to Verulam's 
note should not be surprised. it seems! GJGJ X. 

Wakefield and District RS have started Morse classes with 
10 keen members :lllcnding. On 17 January a Beginners' Night 
wi ll be held for which questions are invited. An RAE Course 
has been arranged to start this month and anyone interested 
should contact GJTQV or The Principal , Mr Jowell. Wukcliclcl 
Technical College. Wakefield. GJTQ V. 

Wolverhampton ARS will be meeting on 23 January for ;1n 
informal meeting ut 8 p.m .. at Neachclls Cottage, Stockwell Road, 
Tellenhall. GJUB)(. 

Wimbledon and Di~1rict RS are still in need or contributors for its 
newsleuer QR K·5. Over 90 per cent of the copy for the December 
issue was prepared by G 3EPU and SWL Geoff Smith. However. 
mailers are improving. 

• • • 
It would be of assistance to the compiler of ·· Clubroo m " 11 

reports could be typed double-spaced and submitted before the 
linal deadline if at all possible. ln handwrillen reports, please 
spell unusual words in block capitals. 

Deadline for the February issue is 6 Jnnunr~· and for the March 
issue 3 February. 

C a n You H e lp 1 

e R . f . Hills, BRS26703, 29 Elms Road, Harrow Weald, 
M iddlesex, who wishes 10 obtain a list of the connections for 
the 16 way plug on the panel of the Collins TCS-6 transmitter. 
details of the powe r requirements, and a c ircui t diagram'/ 

e A. Hall. GJUWA. 228 Leck Road, Endon. Stoke-on­
T rcnt, S1affordshire, who requires information on the Pye 
V.H.F. base stations PTC 262 and 293? 

...... ...... CONTESTS DIARy ........... · 
14-15 J anuary-Affiliated Societies' Contest (1 ·8 Mc/ s} 

(aee page 836. Oocomber 1966) 
29 J anuary - First 144 Mc/ s Contest (C.W .}* 

(He page 835, Decombor 1966) 
4-5 February -ARRL DX Contest (P hone) 
12 February -First 70 Mc/s Contest (Open)• 

(tee page 834, Docembor 1966) 

18-19 February-First 1 ·8 Mc/s Contest 
18-19 February- ARRL DX Contest (C.W.} 
4a5 March -Second 14-4 Me/s Contoal (001n)• and 144 Mc/a 

4-5 March 
11·12 March 
IS-19 Morch 
2Aprll 
15-16 April 

7May 
20-21 May 
27·28 May 
3...C June 
2 July 
8·9 July 
23 July 
2·3 September 
10 September 
7-8 October 
14·15 October 
14~15 O ctober 
28--29 October 
11-12 November 
1g..19 November 
3 Dec.ember 

l ls lonera• Contest• (Soo pogo 52) 
- ARRL OX Contost (Phono) 
- BERU (seo page 838, Oocun1bor 196S) 
- ARRL OX Contest (C.W.) 
-low Power Contes t (3·5 Mc/I) 
-Second 70 Mc/s Conta11 (Opon)• and 70 Mc/s 

listeners• Contest• 
- Third 1'4 Mc}s Contest (Portable)• 
- Fhst 1296 Mets Contest (Open)• 
- First 432 Mc/ s Contest (Opon)• 
- N&llonnl Field Day (See page 501 
- Fourth 144 Mcfs Contost (Portablo)• 
- 1·8 Mc/s Summer Con1011 
- Third 70 Mc/s Conlesl (Porl•blo)' 
- V.H.F. NFO/IARU Contest• 
-M Moire Flold Oay 
- Second 1296 Mc/s Contest (Open}• 
- RSGB 21·28 Mc/s Telephony Contul 
- Second 432 Meis Contnt (Open)• 
- RSGB 7 Meis OX Conlo1t (Phone) 
- RSGB 7 Meis OX Contest (C.W.) 
-Second Top 8 1tnd ConlHt 
- Fourth 70 Mc{s Conteat (C.W .)• 

• Ouallfylno contests tor V,H.f. / U.H.F. Ll$t&nora• Chnmplonshlp. 
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RSGB Publications 
28 UTILE RUSSELL STREET, LONDON, WCI 

Post P1/d UX 

RSGB PUBLICATIONS 
Radio Data Reference Book . . 14/-
Technlcal Topics for the Radio Amateur 10/8 
Amateur Radio Call Book (1967 Edition) . . 6/6 
Radio Amateurs' Examination Manual (Fifth Edition) S/9 
Gulde to Amateur Radio (Twelfth Edition) . S/9 
S.S.B. Equipment . . . . . 3/-
Communlcations Receivers (Second Edition) . 3/-
Morse Code for Radio A mateurs (Fourth Edition) 21-

Log Book (RSGB) 7/3 

ARRL PUBLICATIONS 
Antenna Book, 1oth Edition. . 
A Course In Radio Fundamentals 
Hints and Kinks, Volume 7 . 
Mobile Manual for Radio Amateurs 
Radio Amateur's V.H.F. Manual . . . . 
Single Sideband for the A mateur (Fourth Edition) 
Understanding Amateur Radio 
USA Licence Manual . 

CQ PUBLICATIONS 
Antenna Roundup . 
Antenna Roundup Vol. 2. 
CQ Anthology, 1952-59 
CQ Anthology, 1945-52 
CQ Mobile Handbook . . 
CQ New Sideband Handbook 
RTTY Handbook . . 
Shop and Shack Shortcuts . 

73 MAGAZINE PUBLICATIONS 
Care and Feeding ot a Ham Club 
Parametric Amplifiers . . 
Simplified Maths for the Hamshack 
Test Equipment Handbook . 
V.H.F. Antenna Handbook . 

RADIO PUBLICATIONS INC. 
Beam Antenna Handbook . 
Better Short-wave Reception 
Cubical Quad Antennas . • 
Electronic Construction Handbook 
S-9 Signals . 
EDITORS & ENGINEERS 
Transistor Radio Handbook 

AMERICAN MAGAZINE SUBSCRIPTIONSl 
CQ (Cowan) Monthly . (p.a.) 
t QST (ARRL) Monthly . (p.a.) 

Institutions, groups, etc. (p.a.) 
t73 Magazine Monthly . (p.a.) 
t Samplr Capy 2{6 
1 Mall~d 1/lr~ct from USA 

MISCELLANEOUS PUBLICATIONS 
Basic Electronics (Dover) . 
Basic Electricity (Dover) . . . . . 
Basic Theory and A pplication of Transistors (Dover) 
*Dictionary of Electronics (Penguin) . 
Foundations of Wireless (fllffe) . 
Gulde to Broadcasting Stations (Iliffe) . 
* How to Listen to the World (New Edition) 
Ham's Interpreter (5th Edition) . • 
Log Book, 150 pages, opens flat (Martins) 

RSGB BULLETIN JANUARY, 1967 

18/6 
10/-
10/-
23/6 
18/6 
23/6 
18/6 
S/-

23/6 
3'J/-
23/8 
16/-
23/-
24/-
3'J/-
29/6 

8/-
1S/-
4/6 
4/6 

1S/-

'1JJ/-
24/6 
22/-
22/6 
8/6 

42/6 

44/-
43/6 
S0/-
3'J/-

23/6 
25/6 
11/6 
8/-

22/3 
6/6 

26/-
8/6 

22/6 

Po•I P1/d UX 

Manual of Transistor Circuits (Mu/lard) 
Outline of Radio and Television (Hawker) . 
Radio Amateur Operator's Handbook (Data) 
Radio Amateur's Vocabulary (German/English) 
* Semaphore to Satellite (l.T.U.) . 
Short Wave Listening (Iliffe) . . . 
Short Wave Receivers for the Beginner (Data) . 
Transistor Radios, Circuitry and Servicing (Mu/lard) 
Understanding Television (Data) . 
Wireless World Radio Valve Data . 
*World Radio- TV Handbook (1967) . 

MORSE COURSES 
G3HSC Rhythm Methon of Morse Tuition 

Complete Course with three 3 speed L.P. records 

13/6 
34/6 

S/6 
9/3 

70/-
13/2 

6/6 
S/9 

40/-
18/6 
32/-

+ books . . • 84/-
Beglnner'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 tt.) 35/-
RSGB Morse Practice Tape (450 tt.) . 20/-

{both at 3t l.p.s., up to 14 w.p.m.) 

SHACK AIDS 
* Easlblnders, round backed, gold blocked, for RSGB 

Bulletin . . . . . . 16/6 
Easlblnder Year Stickers (1965, 1966 or 1967) 1/6 
*Admiralty Great Circle Map (In Postal Tube) 8/-
QRA Locator, Western Europe S/6 
RSGB Countries List . . 1/-
Panel Signs, transfers (Data) 

Set 3: White Wording 4/9 
Set 4: Black Wording . . 4/9 
Set 5: Dials (Clear Background) 4/9 
Set 6: Dials (Black Background) . . • 4/9 

Decalet Panel Lettering T ransfers (Black or White) 1/-
Blick Ory Print Lettering (Letters and Numerals, 

Black) 2/6 

RSGB MEMBERS ONLY 
Bound copy RSGB Bulletin (Vol. 42- 1966) 25/-
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/-
Leather Key Fobs, with RSGB Diamond attached 

- Black, Natural, Red, Green, Blue . . 7/-
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 (ARs only) 10/-
Members Headed Qto. Paper (100 sheet<>) 10/6 
Call-sign Lapel Badge (with RSGB or RAEN 

Emblem, pin or stud fitting)• . 8/6 
Call-sign Lapel Bar• . . . . . . 7/-
RSGB Lapel Badge (~ In. size) stud or pin fitting 2/-
Plastlc Window Sticker (RSGB or RAEN Emblem) 1/3 * Ttiese publications will be available at the end 

of the current month 
• Delivery 6-8 weeks 

(Stamps and Book Tokens cannot be accepted) 
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Forthcoming 
Erents 
Aln,dnle (ARS).-11 . U January. 8 February. 8 p.m .• 

n CUtton Road, Southport. 
Allerton (Liverpool) (SRHS).-Thursdays, 8 o.m., 3rd 

Allerton Scout Group H~adquartcns. Church Road. 
Wootton, Liverpool. 

Ashton under l yno (AUL & DARS).- Ftld11ys, 7 o.m., 
Rooms FS2 o.nd FS3, A shton College, Beaufort Rond. 

Blnckburn CELARC>.-5 JnnurHy, 2 Fe brua ry, 7.30 p.rn .. 
YMCA , Umbtldi, B lnckburn. 

Blackpool CB & FARS).- Mondays. 8 p.m .. Ponllns 
Holldoy Camp, SQul res Gato. Morse tuition tron1 7.30 
p.m. 

B ury CB & RRS).-10 January (1ub1ect to be announced). 
a o.m .• Old Boars' Heod Hotel (prlvale room), Crompton 
sueel. 

C heater CC & DARS).- Tuotdavt. 8 p .m., YMCA. 
Except Orsl Tuesdoy In e3ch month. 

Cr•W• & Dishict.-6 February, 8 p.m., Earl of Crewe 
Hote l , Nantwich Road. 

Eccles (E & DRC).- Tuosdnye, 8 p.m., Patrkroft Con· 
OfCO"llonal Schoo ls, Shftkospooro Crescent, Pn.ulcrott. 
Evory Thursday Club Top Bond not 20.30 GMT. 

L lveroool (L & DARS).-Tuosdays, 8 p.m., Consorvll· 
live Associntlon Rooms, Church Road, Wavcruee. 
CULARS).-2, 16, 30, January, 7.30 p.ni .. SludenlO' 
Union, 2 Bedlord Stroot North, ll'lletpool 7. 

M•cclesfleld CM & DARSl.-11, 31January.8 o.m .. The 
George Hotel. Jordanoate. 

Manche.ster (M & DARS).-W&dne~0a!f'$. 7.30 p.m .. 
203 Oroylsden Rond, Newton Ho1111h, Manchester 10. 
(SMRC).-Fridnys, 7.45 p.m .. Rad.house Community 
Contro, Doino Avonuo, Norlhondon. 

Morecambe._.. Janutuy, 1 Februory, 125 Regent Rond. 
PrHton (PARS).-10 JAnutuy, 7,30 p.m., St P11ul'1 

School, Polo Strool. 
S t Helena (SES).-10 Jnnu11ry(1ubJect t o be announced). 

24 January (" Moonbounce," by G2HCG), 1 Febtuary 
(AGM). 7.30 p.m., IVS Contto, 55 College Street. 

Southport (SRS).-U January (" Genin.g Mobile," by 
G3KXC). 25 Jonuory (AGM>. 8 February (" A ligning 
with an OscHloscooe ... by G3NKl), Wednesdays 8 p .m. 
nnd Sundays 4 f).m., Tho Esph1n111de. 

Stockport.-11, 25 Jnnunry, 8 Februilf'l, The Blossoms 
Hotel, Bu d on Road. 

W lrral CWARS).--4 Jonu•ry (" FET's" by G3UMFI. 
18 Januory, 1 FObfUtUy, 8 1>.m,, Hording Houu, Pork 
Ro1.1d Wcsl, C lnuohton, Bl1konhcod. 

REGION 2 
Barnsley (B & D ARC).-13 January(" Aerial Matching 

E•perlences," by W , WilUams), 2t Jaoua1y (Annual 
dinner. T1de1s and derolls hom GSKM), 27 January 
(Sale of surplus oea1). Meetings al 7.30 p.m •• King 
George Hotel, Peel Stteet. 

Bradfo1d (BRS).-31 Janu11ry (Member$• Colour slldes). 
7.30 D.m •• Bradlord Technlcnl College, Greal Horton 
Road, Bradford. 

Dutham COCARS).-t 2 Jt1inunry(Junk Sale). 26Januory, 
(Mu llard Fl lm Show), 8 p,m .. Bny Horse, Gilesgnto. 
Durhnm City. 

Hull (H & DARS).~ Janunry(Workshol) OrganlHtlon), 
13 Januory (" G2DAF Rocelvor" by G3TEU), 20 Janu· 
ary (Workshop Organlzallon), 21 Janunry (AGM), a 
p.m •• 592 Hessle Ro&d, Hull. 

N orthern H elohts.-18 January ( .. Measurement of 
Power In S.S.B. EQulomont," by A . w. Walmsler. 
G3ADOJ. 1 February (Fiim Show). 7.'5 p.m .. Sportt· 
man's Inn, Ogden. Ht11 lifax. 

S c:arborough (SARS).- Thur1days, 7.30 p.m., rear ol 
3 Trinity Road, Scarborough. 

South Shi olds (SS & DARC).--6 Januory CColoursllda 
show ol Club evonls nnd local shacks). 8 p.m .. Trlnl ly 
House Social Centro, L"ygnto, South Shfeldt, 21 Janu­
ary (Annual Olnnor. dclalla hom GJKZZ). 

York (YARSJ.-19 Jonuary(AGMI. 8 n.m .. 61 Micklooote, 
York, 

REGION 3 
C•nnock Chue CCCARS).-flfst Thursday Jn each 

month. Bridgtown Soclal Club, Welsall Road. 

Details for inclusion in this feature should be sent to the appropriate Regional 
Representatives by the first of the m o nth preceding publication. A.R.s and 
club secretaries are reminded that the Information submitted must include the 
date, time and venue of the meeting and, whenever possible, details of the 
lecture or other event being arranged. Standing instructions cannot be accepted. 

Dudley (D ARC).-13 January (Fllm--ICT Comou1ero), 
27 January (Talk by G3UMV), 8 p.m., Art Gollery, SI. 
James Road. 

Midland (MARS)-Thlrd Tuesday each month, M ldlond 
ln1tltute, Ma1ga1et Strecu. 

Leamington Spa CMWARS).-9 January (AGM). 23 
J anuary (" Radlo Servlclnv " by L. Baket), 7 Rooonl 
Gro'lle, Leamington Spn. 

Salop (SARS).-19 Jftnutuy (Film- Nuclear Power). 
'26 Jonuary (" Station A ctlvlllo• "by G3RRN), Old Post 
Offico Holel, Mllk Stroct, Shrewsbury. 

W orc:e1ter (W & DARC).-21 January (Junk Salo). J.S 
Perkswell Park, Otoltwlch Road. 

W olverhampton (W & DARC).- l&January(''Ea.tly Daya 
ol Amateur Radio ' 1 by G2YM), 8.15 p.m., The Golden 
Lion. 

REGION 6 
Choltenham RSGB Group,-Flrs t Thursday In each 

monlh. B p.m .. Great W ostorn Holel, Clnronco Strool, 
Cheltenh,,m. 

REGION 1 
Acton, Brentford & Chl1wlck (ABCRC).-17 January 

CAGM). 7.30 p.m., AEU Club, 66 HJoh Rood, Chiswlc~. 
Ashford (MUdx) Echelford (ARS).-n, 25 Januory, 

7.30 p.m., Links Hotel. Ashford. 
B eatey H eath (NKRS).-12 January( .. Modulallon," by 

T. L. Herdman, G6HD), 26 Jonuory (" Sofefy First," by 
O&veWooderson, G3HKXJ, 7.30 p.m., CongrngnHonal 
Church Hall, Chapel Road, Boxley Hen1h, 

Chlnoford Group.-Altornftlu Fridays, 13, 27 Jnnunry, 
con1ac1 G3EHD, SIL 5642. 
(SRC).-Fridnys (e•copl nr11 In month), Friday Hiii 
House, Simmons Lane, Chlnolord, E4. 

Croydon (SRCC).-17 January, 7.30 o.m .. Blue Anchor. 
South Croydor. 

Dorklno CD & t>RS).- 10 January (Informal Meollnol. 
8 P.m.,Wheatst.eaf.2 .. Jenuuy(fo,maf Meeting), 8 p.m .. 
Star&. Garter, Ootklno. 

Ea.1t H ilm.-flrst •nd thi rd Tuuda~s. 7.30p,m., 12L&lgh 
High Roadj East Hnm. 

feat L ondon.- IS Januery (leclure 11nd Discussion). 
2.30 p,m,, Wans1ead Houso, Tho Groen, W nnstond, E11, 

Ea.1l Moleaey (TVARTS).- Fl1st Wodnosdov onch 
mon1h, Prince of WnlOI, Btidgc Road, Enst Molosoy. 

Edgworo & H andon ( EADRS).-9 January CAGM), 
23 January ( f ilm Show), B p,n1 .. John Koble Holl, 
Church C lose, Deans L~ne. Edowore. 

Gravesend ( GRS).-Thlfd Wednesday each monlh, 
7.30 o.m .. RAFT A Club, O•orcilflo Road. 

Guildford (G & DRSJ.-13. 27 January, a p.ni .. Guildford 
Modol Englneeriog Socfctly, In S1oke Parle~ 

Harlow (ORS).-TuHdaya and Thursdays, 7.30 p.m .. 
Mark Hall Barn, flr$t A venue. 

H arrow (RSH).-frldays, 6, 20, 27 Janunry CP1acllcnl. 
Morso flnd RAE), 13 Jnnunrv (AGM), 8 D.m., Roxclh 
Manor School. Ea.stco10 Lane. 

H avering ( H & DARC).- 11, 25 Janun1y, Romford. 
H igh Wycombe (CARC).-26 J anuary, 8 o.m., British 

Legion. St. Mary SIJee1, High Wycombe. 
H olloway(GRS).- Mondoys(RAE), 7p.m., Wednoadays 

(Moise), 7.30 p.m .. Friday (Club), 7.30 p.m., Mon1em 
School, HoJnsey Ro111d. 

Hounslow (HADRS).-9, 23 Jnnual'}. Canteen, Movden 
Main Drain.age Oepl •• Modoe,.. Works, tslowor1h, 

ltf otd.-Thursdays, 8 p.m .. 579 High Road. lllotd, Es.so•. 
K lngston.-5. 19 January, lortnfohtly, 8 o.m., YMCA. 

Eden Slreet, Fridays (Morto clnsus), 2 Suntoy A vanuo, 
Tolwor11i. 

Leyton & W althnm1tow.-10, 24 January, 7.30 a.m., 
Leyton Senior lnstltulo, Esso• Ro,.d, London, E10. 

London U.H.F. Group.-5 January CA.GM: U.H.F. 
Suralual), 7.30 p.m .. Bull end Mouth, Bloomsbury Way, 
Ho I born. 

loughton.-13, 21 Ja.nuar;-Mee11ng ahemate Fridays. 
7.30 p,m •• Louohton Halt (Nr. Oebden Slation). 

Maldenhead (M & DARC).-17 Janua1y. 7.30 p.n1 .• 
Victory Hall, Cox Green, Maldonhoad. 

N ew Cron.-W!'dnesdays and Frldt'~S. 8 o.n\., 225 Now 
Ctou Roi)O, SE14. 

N orwood & S outh L ondon CCP & DRS).-2t January 
(" Cryslal Fiiiers lor S.S.8 .". by G3FZL>. CD C onlre, 
Cartord. London, SE5. 

P oddlnaton ( P & DARS).-7.30 p.m .. W ednosdoys, 
Bettuchamp Lodoe. 2n Wrtrwlck Croacent, W 2. 

Purle y (P & DRC).- 20 Jllnuary, 8 p.m .. Rallwaymon's 
Hall. Slde Enlmncc, 58 Whylecllfl& Rond, Purlcy. 

Rola••• (RATS).-11 J•nu&ry (AGM), 7.30 p.m., 
Gooroo and Dragon, Ctomwoll Road. Redh ill. 24 
February <Annual Dinner and Oonce), Lakers Ho101, 
Redhill. 

Romlord CR & DRSJ.-Tuudoys, 8.15 p.m .. RAFTA 
Hou10, 18 Ca.rllon Road. 

Sclenc:e Museum (CSRS).-7 February (Science 
Museum. Star Dome (Ptnnotttrfum): conducted tour and 
talk b~ H. Sauncfers). 7.30 p.m .. Science Museum.South 
Konslnoton. 

Scout (ARS).-19 Jnnunry, 7. 15 o.m., B8den Powell 
House, Oucens Galo, South Kon•lnoton, SW7. 

Sldcup (CVRS).-S Janunry, 2 February, 7.30 p.m .. 
Conoregali onal Church Hmll, Coun Road, Elthl'ln,, 

Slough (SDR Group).- Firsl Wednesday O\lery month, 
e o.m., Un11ed SeNlces Club. WeUJngton S1reet. 

South London Moblle Club.-7 January. a. p,m .. 
Claoharn Manor Baths. SW4. 

Southgat e & Dishfc:t.-12 Jnnunry, 7.30 p.m .• Parkwood 
Glrls School (behlod Wood Green Town Hall). 

St. Albons {Verul•m ARC).-18 Jonu01y (G2YS lalhlng 
t1bou1 his t rip to USA, wllh co lour slldes), Cavallot 
Hnll. Watford Road, St. Albnns. 

Sutton & Cheam (SCRS).- 20 Ooccmbot, 8 1>.m .. The 
Hnrrow Inn, High Strool, Choem. 

W alwyn Ga.rden C ity (Mid Herta ARS).-12 January 
(Btlnu and Buv Sa.le), Backhousa Room. Ha.ndsldt 
lane. Welwyn Garden City. 20 Janua.ry (Informal 
DJnner). 8 p.m .• Roebud,+ Slovenago. 

W imbledon CW & DRS).-13 January, 8 p.m., Com· 
munlly Cer\tre. St. Georoo's R0tt.d. Wimbfedon, SW19. 

W embley ( CECARSJ.- Evo1y Thursday. 1 p.m., Sports 
Club, St. Augustlnes Avonuo, N. WombJoy. This club 
Is now ope_, 10 non·cmployoca al GEC by lnvllatlon; 
tolophono: ARNold 1262 fi rll, 

REGION B 
Crawley (CARC).- 11 Januarv (lnfo,-mal. details from 

G3FRV). 25 January (Fiim Show), 8 p.m., Trinity 
Congregational Church Hall, lneld. 

REGION 9 
Balh-20 Januory. 7.30 p.m .. RNR Training Centre. 

James Slrcat Wesl, 811th. 
Brlstol.- 27 January. 7.15 p.m. New location to be 

Announced In J::rnunry clrculnr. 
(8ARC).- Mondnys and Thursdays, 7.30 p,m,. 43 Duclo 
Road. Bar1on Hill. Bristol 5. 

8urnhnm·on~Sea (BoSARS).- SeconO Tuesday In 
e1ch mon1h, 8 p.m .. Crown Holol. Oxford Stro-et. 

Cambomo (CRAC).-Flrt\ Thursdoy in each month, 
Slaff Recreation Holl, SWEB Ho.adquar1ers. Pool, near 
Camborne. 
(CRAC V .H . F. Group).- ·flrst Tt\utsday in each 
month, 7.30 p.m., The Coach and HotSe$. Ryder Soeel, 
Truro. 

E•etor.-Flrs\ Tuesday In Heh n'onlh. 7,30 p,m .. George 
ond Orngon Inn, BIMkboy Root!, Eutor. 

Plymouth (PRC).- Tuudny1, 1.30 p.m., Vlrginln House, 
Brctonslde, Pl)lmouth. 

Saltash CS & OARC).- Al1crnolo Fddeys, 7.J.O p.m .. 
Butralon Toe H He1ll,W"rrl'ton Rott.d, Saltash. 

South Dorsal (SDRS).-flr1t Frldey rn each n\onth, 
7.30 p,m .. Labour Rooms. Wes1 Walks, Dorche$lor. 

Taunton.-Ahcrnale ThuradaW't. 7p,m., Leclure Theallt, 
Taun1on Technical College. 

T orquoy (TARSJ.-28 January, 7.30 p.m .. Club HO, 
Bolorave Ro11d, To1qu•Y· 

"V.H.F. MOBILE RADIO" by BRIAN ARMSTRONG, G3EDD 
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Wells (WARSJ.- Mondoys Irani 8 p.m., EMIE (Wells) 
Sports ancJ Socll)I Club, Chnmberlaln Street, W ells.. 
Somerset. 

REGION 13 
Edinburgh (LRS).- 12 Jnnuary ( 1

' Modern Test e·qulo· 
mont." by O. Stewart), 26 January (" RTTY," by J , 
Buchanan and B. Flynn), 7.30 p.m., YMCA. Soulh St. 
A ndrew Strcot, Edinburgh. 

MothorweO RSGB Group.-Thlrd Friday ot the month , 
7.30 p.m .• Carnn Hall, MothNWoll Rood, Now Slovens· 
Ion, by Motherwell. 

Weston-supet-Mate.-6 January, 7.30 p.m .• Ml'.'lln Engl· 
nearing Now Block, W oston T ochnlcal CollelfilO. REGION 15 

Voovll (YARC).-Wednesda~s. 7.30 Q. tn., Pafk Lodoc. 
Tho Pnrk, Yeovil. REGION 14 

Ay11hho RSGB Group.-Flrsl and Third W ednosd11ys 
of lhQ monlh, 7.30 p.m. , Park Hotel, Monkton. 

Bolfa1t and District RSGB Group.-T Mrd Friday In 
each month, 8 p ,m., Wou Mcmorlnl Bulldln(I, Waring 
Street, Bolfosl . 

REGION 10 
Auchonhilrvlo & Dl1trict.- Tuosdays and Thursdays, 

7.30 p.m., Auchenhnrvlo Communl1y C onlre, Stevens· 
ton. 

REGION 16 
e .. ildon {BDARS).- Oetolls from G31JB. 

Bfackwood.-6. 13, 20, 27 January (include Informal 
classes for RAE candidates), 7.30 1>.m.. Blilnch.e 
Couoge. oO Hioh Street, Blackwood, Mon. 

Cardut.- 9 J anuary, 7.30 p.m. (" Demonslration of 
Allgnmont or CR150J4 Receiver, Usino a Wobbulntor" 
b)' 0 . M. Thomas, GW3RWX), TA Centre, Park Strool, 
Ctudlft. 

North Ayrshl ro (ARC).-First Sunda)' of the month, 
7.30 p.m •• Ardrosst\n ATC, Tho Acadom)', Ardrossan. 

Gla5gow RSGB Group.-Second and Fourth Fridays of 
the month, 7.30 p.m., Chri&l lan lnslf1ute, Bothwell 
Strac11. Glasoow. 

Chelmsford (CARS).- 7 February ( A:odio Ouesllon 
Time), 7.30 p.m .• Marconi Collage, Arbour l ane, 
Chelmsford. 

REGION II 
Lfandudno (CVARC).- 19 JanuAr)' (" Scrnlconduclors 

in Amateur Radio" b)I' J . T. Lowrenco, GW3JGA), 
7.30 p.m .. Cross KO)'S, Madoc Slre'1'l, llandudno. 

Gluoow Unh,ersity (GURC).- Second W ednesday of 
the rnonth, 7.30 p.m .• Engineering North Bulldlng, Uni· 
vorslly of Glns()OW, Glasgow. 

Great Yarmouth (GYRC).- Frlday&, 7.30 p.m .. The 
Manager's Ofnco, The Old Power Stallon, Swanstons 
Road, Grnat Vermouth. 

lpswfch (IRC).-25 Januar)' (" Translslors," by G3MUT) 
7.30 p.m .. Red Cross HO, Glpooswyk Hall, l pswlch. 

Norw ic:h (N ARC).- Mondoys, 7.30 p.m .. Old Lttli:onhnm 
Hall, Mansfield Lnno. NorwTch, Ootolls from G3TLC. 

Greenock & District (G & DARC).- A ltornnte Fridays, 
1.30 P."' .. Arts' Gulld. Carnoboll Stree1. Greenock. 

GB2GG 
Ai>ril I, 1967 will be an important day in the histo ry of Amateur 

Radio when the originator ofGB3BUS. Robert Barton G 3PQH. 
and Clive Collins, both of Marlow, Bucks, put into operation a 
plan first devised five years ago. 

T he first trip made by GB3BUS was to Woburn Abbey. and 
the sight of the Harrier. one of the few remaining genuine English 
Road Coaches, owned and ru.n by James Hcwat, was enough 10 
create an idea which is now to become a reality in the shape of 
Mobile Radio Station G B2GG. 

The Harrier, well known by visitors to the Abbey, was buill in 
1 866 and now, 100 years later, it will be 1ransportrng a different 
type of passenger, all amah:ur radio enthusiasts, at lcttSL one or 
whom will be a licensed amateur. Dressed in period costume and 
having rad io equipment as their luggage, they will travel in fine 
style from Woburn Abbey Lo The Five Bells. O'Stanbridgc. 
hoping on the run to contact other radio amateurs not only in 
Great Britain but also overseas. 

So make a note in your diary and a <late with your radio for 
tllis occasion and a unique QSO. 

Receipts 
Receipts for subscriptions paid by cheque, bankers' order 

or postal order are not now issued unless specially 
requested. 

G B2RS SC HED ULE 

RSGB News Bulletins arc transmitted on Sund;ays in accordance 
with the following schedule: 

Frequency Time Location of Station 
3600 kc/s 9.30 a.m. South Ea.st En,land 

10 a.m. Severn Arca 

1~5· 10 Mc/s 

1~5·8 Mc/s 
1~5·30 Mc/s 

lfr50 Mc/s 

10.15 a.m. Belfast 
10.30 a.m. North Midlands 
11 a.m. North West England 
11.30 a.m. South West Scotland 
12 noon North Ea.st Scotland 

9.30 a.m. Beaming north from London 
10.00 a.m. Be-a.min.: wast kom London 

10.15 a.m. Be aming south from Belfast 
10.30 a.m. Beaming north west from Sutton 

Coldfield 
11.00 a.m. c3oaming south we.st from Sutton 

Coldfield 
11 .30 a.m. Beaming north from Leeds 
12 noon Beaming ca.st from Leeds 

N ews items for inclusion in the bulletins should reach Head· 
quarters not later than first post on the T hursday preceding trans· 
mission. Re ports from ;affiliated societies and from non· i ffiliated 
societies in process of formation will bo welcomQ. 
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Region 1 Lecture 

MERSEYSIDE 

Aerial Power Tactics 
Mr Peter Jones, G2JT, will deliver a lecture en­

titled "Aerlal Power Tactics" in Liverpool on 25 
January, 1967. Tickets are available free of charge 
from B. O'Brien, G2AMV, 1 Waterpark Road, Prenton, 
Birkenhead. 

Please apply early as a large attendance is 
anticipated. 

RSGB DINN ER CLUB 

NEW YEAR DINNER 
Saturday 7 January 1967 

7 for 7.30 p.m . 

Kingsley Hotel 
Bloomsbury Way 

London, WC I . 
Applications fo.r tickets, price 30/- each, should be 
accompanied by a remittance payable to RSGB, and 

sent to Headquarters. 

LOOKI NG AHEAD 
17 Januar'y.-Prcsfd'encial Installation and Socia l Even ing. 
22 February.- RSGB Lecture at IEE. London. 
13 May.-RSGB Annu• I V.H.f. Convention. 
18 June.-ARMS Mobilo R>lly. 
9 July.-5ouch Shields Mobilo Rally. 

LONDON LECTURE MEETING 22 FEBRUARY 1967 
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STEPHENS-JAMES LTD. 
Nort h W estern agents for KW Electronics, Codn, Etcctroniqucs, 

N :at ion al, SommerkJ.mp, Hy.Gain, Joystick, Eagle, Lafayette. 
Hy-Gain Tr'ibandcr. Monob:.nder Beams and Ver ticals. 
TH3Mk2 £48. 18AVQ £15. 14AVQ £15. 12AVQ £10. 

Eddystone 940 with s peake r £95. Eddystone 640 £18, AR88d £50, 
HE30 £21. Heathkit Mohican £25. HRO psu 8 coils £20. PCR & 

Psu £7/ 10/0, RME D823 Preselector £8. 
Multi band Antenna traps £2/ I 0/0 pair. Egg insu lato rs 6d, 52 ohm 
co-ax 1/4 yd. Shure 201 mies £4/ 5/ 0. Nuvistor GDO £12/ 12/6, 
Semi automatic bug keys £4/ 12/ 6. S, G, Brown ce ramic mies 4 gns:. 
High poss filter> 18/6, High res, Headphones IS/- pr, 300 ohm 
ribbon feeder 6d yd . QSL Cards. Quolicy cards, 6d scomplorsamples. 

RSGB Publications. 

70 Priory Rd., Anfield, Liverpool 4. (ANField 7829 & 3141) 

BRAND NEW TRANSISTORS-EX-STOCK 
AFZI I 10/- OC71 4}- OA70 1/6 Tunnel Diodes 
AFll5 4/- OC73 2/9 0A79 1/6 IN3716/T03 2916 
AFI 16 41- OC76 3/- OA81 1/6 F.E.T. 
AFI 17 4/- OC81 2/6 OA95 1/6 2N3819 } 2916 ADl61 7/6 OCBID 3/- OA202 2/- l N3820 
AD162 7/6 OC83 4/- Thermistots 
BCI07 7/9 OCl70 4/- Zeners 5% K531W 2/-
BCIOS 7/6 0Cl71 7/6 JOO mWatt R53 ll/-
8FY5 1 9/6 OC200 716 4·3v 3/6 Epoxy Planars 
BUYI I 29/6 OC205 10/- 6·2v 6/- 2N2926 
OC28 IS/ - 2N706 Sf- 6·8v 6/- Soto goin 150/ 300 

4/-OC35 12/6 ZT86 '/.$/6 6·2• ~/6 1-l igh Current 
OC44 l /- BYIOO Sf- IOv l /6 Diodes 
OC45 J /- OCP71 19/6 I Iv J /6 100 piv 3 amp 2/6 

l S T COMPONIHU 10 
r•a• ••U•IOM"• t " M•~ (G3LST) "''"'"'·· 1· .. ··~· "'' ['or.kin• :•d. • • • 23 New Rd .. Brentwood, Essex 

THE RSGB INTERNATIONAL 
RADIO ENGINEERING AND 
COMMUN I CATIONS EXHIBITION 
~~~~~~-1967~~~ 

will be held al the 

NEW HORTICULTURAL HALL 

27-30 SEPTEMBER 

Applications for stand space should 
be addressed lo the Society's 
Exhibition Organizer: 

VINCENT SQUARE 

LONDON 

SW1 

P. A . THOROGOOD, G4KD, 35 GIBBS GREEN, 
EDGWARE, MIDDLESEX. 
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ELECTRONICS GALORE! 
IN THE NEW 

dca CATALOGUE 
The convenient way to shop for all your 

Electronic Requirements. 

Everything from single components to 
complete equipment, all at today's best 

value for money prices. 
Send I /6d now for your copy co : 

Dept. RS/2, dca Electronics Limited, 
28 Uxbridge Road, Ealing, W .5. 

BRANDED CARPETS 
WILTONS · AXMINSTERS ·TUFTED· ORIENTALS 

¥~ 30% DISCOUNT 
• All makes available with full Ma nufacturers Guarantees. 
• No impcrfec1 goods sold e Free delivery in lhe U.K. 
e Expert filling service available most oreas. 

£100,000 carpets on display at our London Showrooms 

o en 9.30 to 5.30 Man. to Fri. 9.00 to 12 noon Sots. 

als o 83~89 BlockoU Street, Newcoalle-upon-Tyne, 1 Tel: 20321 or 21428 

RECENT ADDITIONS TO 
THE RSGB PUBLICATIONS DEPT. 

Outline of Radio and T elevision (Hawker) 
Radio Amateur Operator's Handbook (New 

Edition) (Data) . . . . . . . 
Radio Amateurs' Vocabulary (German - English) -
From Semaphore to Satellite (ITU)* 
Hints and Kinks (ARRL) Vol. 7 

* RHl-od on 01g1 232 011i.. April lull•lln 

Dover Series 
Basic Electricity . 
Basic Electronics . . . • . 
Basic Theory and Applicat ion of Transistors 
CO Publications 
Antenna Roundup Vol. 2. 

Iliffe Books 
Guide to Broadcasting Stations (New Edition) 
Radio Valve Data (New Edition) 
Short Wave Listening . 

Admiralty Great Circle Map Folded 
Rolled 

All prices are post paid in the UIK 

RSGB Publications 
28 Little Russell Street, London WC1 

34/6 

5/6 
9/3 

70/-
10/-

25/6 
23/6 
11/6 

30/-

6/6 
10/6 
13/2 

6/9 
8/-
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Telephone: H u ll 41931 

PETER SEYMOUR LT D. 
Communicotlons Equipment Specialists 

HEATHKIT DX40 •nd VFIU . .. •.. . .. 
EDDYSTONE &40 •nd m•tching spc• k•r. built in 

£ •. d. 
l8 0 0 

c•librator I ·8 10 30 Mc/s ... .. . ... .. . 25 0 0 
EDDYSTONE ECIO u new, 550 kc/s-30 Mc/s, all 

t rantittor . .. . .. ... ... 38 0 0 
G.E.C. BRT400E 150 kc/s-30 Mc/s ... ... ... 75 0 0 
Marconi Si1nal Generator TF888/ l 70 kc/s-70 

Mc/s. built in ntibracor, watt meter. etc. ... ... lS 0 0 
Muconi VHF Test Sec TF982/ l I, builc in c•libntor, 

AF RF w:att meter. multime ter, etc. • .• 
RF 45 Field Screncth lndic><or, W /Ancenna and 

eupiece, aperiodic .•. ... •.. •.. . .. 
RF 40 Field Screncth indit•cor, W /Anccnn• •nd 

earpiece, Tuncoble ... ... . .• 
J ;apanese 1emi-;iutomatic bv1 keys .. . . .. 
Tr3.p Sets, fully encapsulated in epoxy resin, 80-10 

matrcs, an ideil receiving or transmitting aerial 
system ••• ... ... per pair 

Valves typo QQV03-10... ... ... ... each 
BYIOO equlv•lenu (6d, P. & P. ony quonc,) . . . eoch 
We want t o buyl 

25 0 0 

2 0 

2 15 0 
4 ll 6 

2 10 0 
7 6 
4 0 

If you hove ony of chc following lcems for disposol, Just drop a 

e·~~'~s~C:Nse 7'5~88e'.'t..".'E~~21c•:-
Kw 2000-2000A·V•nguard-Viceroy Ill 
HALLICRAFTERS HT llB 
DRAKE 2B-TR3-TR4-R4. 
COLLINS 75Al-2-3·4·" S Linc " 
RACAL RA17 
We will settle any existin& hire purchase. 
Full H ire purchate facilities on equipment over £35. One­
thir d d eposit 12, 18, 24 months to pay. H ieh t rade in ;allow· 
2nce on your used equipment. Full details on request. 

PETER SEYMOUR 
410 BEVERLEY ROAD, HU LL, YO RKSHIRE 

Telephone: HULL 41938 (0353 o(ier 7.30 p.m.) 

~.i1 
MIDLAND AGENTS FOR 

* EDDYSTONE 
Receivers & Components 

TRANSM ITIERS, RECEIVERS 
and SUNDRY EQUIPMENT BY 

KW ELECTRONICS 

GREEN E.C.E 

T.W. ELECTRONICS 

CODAR RADIO 

H.P. Facilities, Part Exchanges 

G2AK, Gl LAY, GJVFV 
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M-OV 
HF-BAND LINEAR 
TT21&TT22 

GIVE 
30% more power output * * 
10 dB lower intermodulation products 
than any similar valve on the market ..• 
AND THEY COST MUCH LESS, TOO ! 

Write now for full details 

The M-0 Valve Co Ltd 

AERIAL 
EQUIP MENT 

TWIN FEEDER. 300 ohm twin 
ribbon feeder similar KlS, 8d. per 
yard. 75 ohm twin feeder. 6d. per 

Post on above foodors and yard. 
cable, 2/· any length. 

COPPER WIRE, l<IG, H/D, lo40fc. 
30/-; 70fc. 16/-. Post and packing 3/3. 
Other lengths pro rata .. 

FEEDER SPREADERS. 6• Ceramic 
type F.S., 
up to 11. 

IOd. eoch, Postage 2/6 

CERAMIC CENTRE PIECE for 
dipoles, Typo AT, 1/6 each. P. & P. 1/-. 

2 METRE BEAM, 5 ELEMENT 
w.s. YAGI. Complete in box 
with I• to 2i" m>Sche•d bracket. 
Price 56/•. P. & P. <!/-. 

SUPER AERAXIAL, 70/80 ohm 
coox, 300 w•tt very low loss, 2/3 per 
yard. 50 ohm 300 watt, 2/6 per yard. 
P. & P. 2/6. 

TOUGH POLYTHENE LINE, 
type MLI (I OO!b), ld, per {Jd. or 
12/6 per 100 yds. Typo MU llOlb), 
4d. per yd. or 25/· por 100 yds., ML<! 
(4001b), 6d. per yd, Ideal for Guys, 
L.W. Supporu. Halyards, etc. Post· 
age 1/6 on •II line, 

CHAS. H. 

Brook Green Works 
Hammersmith London W6 
Telephone 01-603-34 

ABSORPTIO N WAVEMETERS. 
3.00 co JS.00 Mc/s in 3 Switched 
Bands. J.S, 7, l<f, 21 and 28 Mc/s. 
Htm 82nds marked on sale. Com· 
r.lete with lndicacor bulb. A MUST 
or any Ham Shock. ONLY 25/-

EACH. Pose free. 
BA NDCHECKER MONITOR, 
3.00-JS.OO Mc/s in 3 switched Bands. 
0-1 mA lndicacor. Monitor Sock.ct. 
Vory sensitive, £3.ll.6. P. & P. 3/6. 

VARIABLE CONDENSERS. All 
bn.ss with ceramic t:nd plates and 
ball nee bearings. 50pf , 5/9; 100, 6/6; 
160, 7/6: HO, 8/6; and JOOpf, 10/6. 
Extension for ganging, P, & P, 2/-. 

SEALED RELAYS. 12•. IOS 0 Coil 
Type A. 4 Pole C.O. IS/-. Type B 2 
Pole C.O. + 2 Pole , Norm. on. 12/6. 
P. & P. 1/6. 

FEW LEFT ONLY ! * 10 WATT MOD TRANS. 
Approx. 1-1 8/ IOK 
P to P. IS/· 
DRIVER TO SUIT 10/-
p & p 3/-
For Immediate delivery 

WITHERS 2MTR. COMMUN !-
CATOR £75 
WITHERS 2MTR. NUVISTOR 
CONVERT ORS £17 

YOUNG LTD 
170-172 Corporation St., Birmingham 4 
Please print your •ddreu. No C.O.D. under £1. 'phone 021-236-1635 
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SEMICONDUCTOR IHFORMA TION SERVICE 
Available by return of post, we have the latest editions 
of the following publications: 

R.C.A. TRANSISTOR MANUAL. (480pp) 23/6 post free 
Provides specifications of over 600 RCA transistors, 

diodes, rectifiers etc., and a wealth of information on 
semiconductor circuits (theory and design), appli­
cations, outlines etc. 

R.C.A. TUNNEL DIODE MANUAL. ( 160pp) 23/6 post free 
Covering basic theory, specifications, applications, 

and circuit design procedure etc. 

G-E TRANSISTOR MANUAL (648pp) 30/· post free 
Contains abridged specifications of over 2,000 

American transistors of the 2N-series, and also brief 
ratings of a wide range of diodes and rectifiers etc. The 
bulk of this book is devoted to circuit design procedure 
and includes a large number of extremely useful 
practical circuits. 

G-E TUNNEL DIODE MANUAL. 16/6 post free 
Specifications, applications and circuit designs for 

the range of G-E tunnel devices. 

M. R. CLIFFORD & COMPANY (C SE), 
209A Monume nt Road, Edgbaston, 

Birmingham, 16. 
P.S.-Are you on our mailing list! If not, send a 2/­
P.O. and receive our current price list of over 1,000 
transistors, and amendment bulletins covering sub­
stitutions for ot.~olete types, release of new devices, 
and price changes, etc., etc. 

RADIO AMATEURS' EXAMINATION 
We supply a special course of home study prepared 
specifically for the Radio Amateurs' sound and TV Licence 
as issued by the G.P.O. It covers every aspect of the 
syllabus-starting right from the beginning-so that no 
previous knowledge is necessary. The fullest details of the 
licence requir ements, i tself, are included, and the 
method of sitting the examination and applying for the 
licence is fully described. At the end of the Course, a 
complete series of specimen exam. questions with fully 
worked model solutions are provided-giving invaluable 
revision before students take the exam. We also provide 
full training for the Morse Code-including morse key, 
transistor audio oscillator and 12 in. L.P. practice record. 
This latter equipment is available separately from the 
Course If required. Our record of successes by our 
students for the Exam. Is unsurpassed by any other 
institwte. 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 and ELEC· 
TRONICS including Grad. l.Brit.R.E.; CITY and 

GUILDS CERTIFICATES, etc. 
~------------------' I POST NOW FOR FREE BROCHURE 

I 
To: British Notion•! Radio School, Dept. 12, Radio House, Reading. 
Please send details of your Courses. wi1hout obliracion, to: I 

I NAME .............................................. ..... .. ............ ................... I 
1 ADDR~~1-ri·sH···NATioN . .Al: .. R . .Aoio··5c;H·c;oL:······· 1 

L----------------- ~ 
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JXK CONVERTERS 
TRANSISTOR EQUIPMENT 

It now seems fairly well csubl1shod th:u tl":&ns1stors out· 
perform valves in VHF converters. The noise factor of the 
JXK 2 metre converter is 2 dB anabline •• solu hiss ·· to 
be hc:ird when beaming at cha sun, This doesn't mean yo" 
will gee Bcrc down the r'o;ad ;i;iy beuar but you will h:i.va 
t.hc "hottest " converter commercial ly available and will 
resolve very weak sign:ils wfuch hitherto were unde r the 
noise. The 70 cm. converter has a noise figure or '4 dB. 
rendering distant car i,nition most noticeable. The pre· 
amplifiers have the samo noise fl.cures a.s the conveners 
~nd uc designed to " ginger-up " v~lvc and crystal mixer 
convertC'"1. They are v~ry su1ubfe for mast-he3d use to 
obviate the 2-l dB feeder loss commonly experienced on 
VHF. 

* J XK 70 cm. Converter 
IF"s 12/ 11, 18/20. 21/26. 27/29, 28/30 Mc/s. £16 * JXK 2 metre Converter 
IF"s 1·8/3-8. 2/1. 1/6. 12/ 11. 18/20, 20/ll. 21 /23. 24/26. 
28/30 Mc/s. £ 14 * J XK 4 metre Converter 
IF"s 2 ·1/1·7. 4•1/4"7. 13·1 / 13·7. 18·1/ 18·7. 20·1/ 20·7 Meis . £14 * J XK 70 cm. Preamplifier £7 * JXK l metr e Prumplifier £7 

All unn.s arc mounted rn I ~ s,w ,g. alumin ium instrument 
cases, site 4;- 2l • Ii'", 111 silver ir·cy hammer finish 
with white engraving. The 1ntcrn3f construction is or 
copper and uses extensive shielding and modern VHF 
transistor techniques. s~ttcriu 21rc supplied. 

Please odd )/9 poSI and packin' PER ITEM 
S.A.E. (01 (urtJ1er dt1a1/s. 

JXK CONVERTERS (G3JXK) 
PEEL H OUSE, PORTERS LANE, OSPRINGE, 

FAVERSH AM, KENT 

MftDfS fD 1 

001s101u 
VISIT THE EDDYSTONE 
DEPARTMENT A T IMHOFS 

SEE, HEAR AND COMPARE 
ALL MODELS WORKING 
SIDE BY SIDE ON 
PERMANENT 
DEMONSTRATION 

SAME DAY DESPATCH 
TO ANY PART OF THE 
WORLD 

FREE DELIVERY IN THE U.K. 

AFTER SALES SERVICE 
SECOND TO NONE 

. . =-----------.- ·~ 

·1 I • 1 11-.-----~~~~-o-
~t. o __ -~ -- . 

See It now at lmhofs the 
Eddystone EC1 O tranais· 
torised receiver for com­
munications work. £48. 
COIT.a to lmhofs for other 
Eddystone receivers 
Including 
EB.35 £60.6.3 EA.t2 ~t81 
840.C £66 940 £t33 
-also Eddystone die-cast 
instrument boxes and slow 
motion dlals. 
All Items can be sent 
abroad, tax free, under 
our personal and 
direct trouble free 
export schemes. 

SEND TODAY FOR FULL DETAILS 

iM-xor.s. .. ~ 
·: .• l :',•. • 

Alfred Imhof Ltd. Dept. 12/1, 

Main Eddystone 
Retail Dis tributors 
for London Area 

112/116 New Oxford Street, London, W.C.1. MUS. 7373 
RI O 
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CLASSIFIED ADVERTISEME NTS 
ADVERTISEMENT RATES. Membero' Private AdvertiHments lei. per word. minimum charse So. T rade Advertisements 9d. per word, minimum 
chars• lls, All aplrols I 1. per word, minimum chars• 18•. Write clurly. No responsibility accepted lor errors. Use ol Box number I 1 . 6d. exrra. Send copy 

to Sa well & Son• Ltd., 4 Ludcate Circ uo. London, E.C.4. Remirunces should be made payable 10 Sawell and Sons Ltd. 

SITUATIONS WANTED 
EXPORT SERVICES available 10 manufacturers, world­
wide coverage and know-how.- G3UOX, I Daver Court, 
Moun1 Avenue. London, W.S. 

SITUATIONS VACANT 
UNIVERSITY OF LEICESTER 

A Technical Assis1an1 is required for the maintenance and 
construction of electronic equipment, including test in­
s1rumen1s and spectTometers, in 1he Research Laboratories. 
Salary according to age, experience itnd qualifications to a 
maximum of £1, 180 p.a. 
Applications giving the names of two referees should be 
sent to 1he Senior Experimental Officer, Department of 
Chemistry. from whom further particulars can be obtained. 

ASSISTANT TELECOMMUNICATIONS 
ENGINEER 

Required by the EAST AFRICAN POSTS ANO TELECOMMUNI· 
CATIONS ADMINISTRATION on con<rae< lor one tour of 24 
months in the firu insunc~. Commcncina; ul:ary £1994 in sc .. le 
risini to £2262 including ~;llowanccs. Tc:rminit gratuity 25% of 
nt:iry dr~wn. Generous ovcrscu insullation gn:nt. free pa.ss;iges. 
Liberal leave on full sa1ary. Accommodnion provided ;u low re.nt~I. 
Eduution allowa...,ce..s. 

Candidates should be aged between 28 11nd 445 yc;irs ilnd possess 
relevant City ilnd Guilds Ccrtifiutcs (or equivalent) and have a 
thorough knowledge plus sound experience of the insullation and 
m:aintenance of HF and VHF radio equipment. A knowledge of 
urrier and telegraph equipment would be :.n advantage. 

Apply to CROWN AGENTS, M. Ocpr .. '4, Millb•nk, London 
S.W . I. for application form and furthor particulars, stating name, 
age. briar details of qualifications lnd experience 3nd quoting 
rclorcncc MlT/62721 / RC. 

project/development engineers 
Required for design and development of V.H.F. and U.H.F. transistorized equ ipment for the 
Private Mobile Rad io Services. 
Cand idates must have recent experience in circuit design of radio communications equipment 
at an appropriate level. Salary will be negotiable according to experience. 
W rite to Personnel Manager in first instance: 

HUDSON ELECTRONICS LIMITED 
PEALL ROAD, CROYDON, SURREY Te l: THOrnton H eath 9nl-6 

A division of Standard Telephones and Cables Limited 

AIR FORCE DEPARTMENT 
ARE YOU: 

• JNTERESTED lN DOING VITAL WORK ON RAF RADAR AND WIRELESS EQ U IP­
MENT 

• Aged 19 or over and of good educational s tandard (GCE" 0 ·· level passes in English Language, 
Maths and Physics or equivalent qualifications (desirable though not essential)). 

• Experienced in radio/radar servicing, with three years' training/practical experience. 
IF SO, WE OFFER: 

• A first class opening as a Civilian Radio Technician. Starting salary of up to £962 p.a. (according 
to age), rising 10 £ 1, 104, and good prospects of promotion (top posts in excess or £2.000 p.a.). 

• Facilities for Day release on full pay to attend ONC, HNC. City and Guilds etc .. courses at 
Technical College. 

• Five-day week a nd over five weeks' leave and public holidays at the start, increasing gradually to 
almost eight weeks. 

• Excellent prospects of a good pension. If you do not qualify for a pension. 1hcn you receive a 
gratuity if you leave after at least five years' service. 

Appointment (through a trade test, which can be taken at a local RAF Station and an interview) will be 
initially at RAF Sealand near Chester, RAF Carlisle or RAF Henlow, near Hitchin, Beds. Later it may be 
possible, to take up posts in other parts of the country. Applicants should write to: 

MINISTRY OF DEFENCE (CE 3b(Air)), SENTINEL HOUSE, 
SOUTHAMPTON ROW, LONDON, W.C.I. 

or call at No. 30 M.U. Scaland, between the following times: 
Monday-Friday-8.30 a.m. to 4 p.m. Saturday-8 a.m. to 12 noon. 
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Gorex Wholesole lid 
GJMMJ EX ZS6QP 

Com~o:"ICnts from modern radio telephones. 
Va.Ives. All ex equ1pmcmt unless olhcrwise s:atcd. 
QQV03-10 A grade 10 0 68H6 ... 

8 grade 7 6 6V6 GT ..• 
QQV07-40 New JS 0 082 new 
ECF80 l 6 
llAX7 l 6 
6AT6 I 6 
6AQ5 l 6 
68J6 I 6 

Transistors 

Special Valves 
QU37 now 
0019 
Z701U 

OC l9 2N350 mnchcd poirs (new). Per p•ir 
NKT 274 new. 
BYZ 13 new. 

Modulation T f'ansformers 
6V6/6AQ5 pp to QQV03-20. P. & P. 4/6 
6AQS pp <o QQV03-IO. P. & P. 3/6 

Relays 
Acriol up to 200 mc/s 25 wou~ 6v coil 
Heavy duty 2S amp cont:tcu llv coil 
llv coil dcpd t. small. la con t, 
Meters 

All new British m3nufacture 
0-500 micro•mp 4i by 4i 
0-500 microamp 3h sq. 
0-100 microamp 3i by 31 
0- 100 micro•mp 3,i,. sq. 
25-0-25 micro•mp lj by 3t 
0-1 m• 3j by l i ... ... ... . .. 
15-30 volt de all men.I Ii d1;1, with locking ring 

Coax Re lays 
Including 3 plugs :md oxcra sen. of conucu. SOv coil, New 

Solid State PS U Kit. Mork 2 
Tnnslormer. he>< sinks. l Oc3S/NKT404 llv input. 300v 150n10 

out. Inc. new C's and Diodes. Ex mobile RT eq. P. & P. 4/6 . .. 
H O Kit .. As a.bovc but 400v 200ma with 2Gl20 tnnsiston. 

P. & P. 6/6 .•. 
C ond ense.r s 
vu .. ble 0-150 pl •.. 
Oil rilled 8 mid SOOvw 
. 004 750• 
SO mid 15v 

Vinkor 
LA 7 9 6 
LA 1702 l 6 

LA 13 9 6 
LA 2503 l 6 

Ferrite Pou .6 high, .9 wide 
Ferri« Sleeve .S di•. 1-.'r high 
Bulbs 

I 6 
l 0 
l 9 

11 
I 
7 

17 
12 

10 
6 
6 

so 
JO 
45 
37 
SS 
25 
15 

ll 

70 

s 19 

l 
s 

6 
6 
6 

6 
9 
6 

6 
6 

0 
6 
6 

0 
0 
0 
6 
0 
0 
0 

0 

6 

~ 
4 

14v Ila mes 3 
16v )w mes •. . .•• •.. l 
250v l Sw large screw small clus 9 
Tra.ns formers 
f ilomen< 12v 63 new. P. & P. 4/6 6 6 
Chorger C core. P. & P. 5/6 ... . .. . .. ... ... 7 6 
Soil He3.tingSv 10.l underrated. potccd cer.imic insul:Hors, new. 

P. & P. 8/6 . Wt. 111b. •. • . .. 25 0 
Multi vol< filomen< C core, P. & P. 1/6 4 6 
Re5Cttable councers, 5 columns 48v 37 6 
Hagan}Countess Tape recorder motors: 

Luge double. P. & P. 7/6 55 0 Single. P. & P. 6/6 JS 6 
Unisoloe<ors 8 bank 4w cont. P. & P. 6/6 30 0 
Dynamic mike inseru ... ... ... ... ... ... l 6 
QQV03-l0a/6-40• b3S• <•nk cct, micro •dfustable link mostly 2 

metres some '4 metre •.. ..• ... . .. 10 0 
8 . P. L. Engine AnJ.lyscrs.. marked. 5 left to clear ••• • •. each 35 0 0 
Low loss coax switch uniu 2 sw. 11 sockets. P. & P. '4/6 10 0 
Bottery Ch>rger 6{1 2v 4 omp Bri tish Made. P. & P. 6/· 47 6 

Ectrly closing Wedncsd3.yJ 

SATISFACTION GUARANTEED OTHERWISE MONEY REFUNDED 

Posuge p;icking insurance 2/6 
Orders over £2 post free unltu otherwise sutcd. 
CALLERS ONLY 
I 189 Br is tol Road South, Birmin1ham, l l . Priory '453 
MAIL O RDERS 

GAREX WHOLESALE LTD, CHINNOR, OXON 
T el. Kinas ton Blount 476 
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FOR SALE 
LATE G3SDE Minimillcr top 2-7 good condition with 
circuit, etc., £ 18 o.n.o. Casie Multimeter. model N.H.400. 
New condition, £4 o.n.o.- G3TQV, 23, Elmwood Grove, 
Horbury, Wakefield, Yorkshire. 
HAMMARLUND HQl20X. £20: modified TCS Tx-Modu­
lator. £5; Triplett Multimeter (needs attention). £1; Jones 
plugs/sockets. 2/6 pair; 1955 Handbook, 10.1-: antenna 
Manual. 7/6 : B uLLETI ·s 1948-66, S.W. M. 1955-61 , otrers ?-
12, Beechwood Avenue. St. Albans (60809). 
GRID-DIP METERS, fully transistorized. 0·44 to 280 Mc/s. 
No trailing mains cables. Sensitive 50 microamp. indica tor. 
Also useful as phone monitor and field-strength meter. 
Complete with 9v. battery. earphone and 6 coils, with 
instruction book; Model T E-15, £ 11 7s .. posr 3s. 6d. 
Co-a.'tial Relays, type 951, new, by Magnetic Devices. 12v. 
d.c .• impedance 50 ohms, VSWR. l ·I : I to 450 Mc/s .. 
wire-in connections. 37s., post 9d. Send stamp for full 
details. Other products previously advertised still avl'.ilablc. 
G. Elliott , 3 Sandgate Av .. Tilchurst, Reading, Berks. 
2 METRE transmiller 75c. Similar 1131 , unused. unmodified. 
Data. JOO spare valves. Further particulars. £25.-Cairns, 
Belmont Drive, Failand, Bristol. 
RADlO, City & Guilds, R.T.E.B. Certs .• etc. on ··satis­
faction or Refund of Fee·• terms. Thousands of passes. For 
full details of exams and home training courses (including 
practical equipment) in all branches of radio, electronics, etc. 
write for 132-page handbook- FREE. Please state subject. 
British lnstitutc of Engineering Technology. (Dept. 200K). 
Aldermaston Court. Aldermaston. Berks. 
KW BALUN, 25/-: Meters 0-200 ma(3): 0-100ma(2), 7/6 
each. Parmeko 500-0-500 voll, 150ma. & heaters, 15/-: 
84/40 TX (works) £5. 80111 command TX, c/w PSU, works 
but not perfect. £2: Eddystone full vision dials (2). 15/- each: 
10-70pF, silvered variables (4), Sf- each. Parmeko 5125H. 
150ma, choke 5/-: Silky Muirhead S/M drive. 10/-.-GJSEP. 
72 Albany Road. Great Yarmouth. 
QSL CARDS. G.P.O. approved log books. cheapest, best . 
prompt delivery. Samples.- Atkinson Bros.. Printers, 
Looc, Cornwall. 
HALLICRAFI'ER S40A, 550 kc/s-45 Mc/s. 13.f.o. electrical 
bandspread, two stage 20111 preselector. Q multiplier, £12; 
No olfers.-GJSSJ, Badgers 140 Colcford Bridge Road, 
Mytchetl. Nr. Camberley, Surrey, Fambro. Hants. 44292. 
IDEAL HAM SHACK. Detachedchalct brick-built bungalow 
and detached garage. Large lounge and hall , two bedrooms. 
bathroom. spacious kitchen, large a ttic. made for a ham 
shack. High e levation facing sea. Good garden. Built for the 
late Ernest Simmonds, G20D. £7.500. Enquiries: Mrs 
Simmonds, 7 Furze Close, High Salvington. Worthing. 
Sussex. 
U.M.3. £3. Pair TT21 matched and absolutely as new, £2. 
G30HE, 14 Wynnstay Gardens, West Hart lepool, Co. 
Durham. 
SELLING triple conversion bandsprcad RX. Home brew. 
1965 design. 21 valves. 99 % complete and wired. 898 dial. 
WiLh 15 in. x 7 in. x 12 in. deep wrap round cabinet, plans, 
and extra components. Neat, solid job, £60 o.h.o. Send for 
details and photo.- G3 RLX, JS Alexandra Road, Scar­
borough. 
METERS 0-1 M/A moving coil 2t in. square. New, surplus, 
10/6 each. Post free.-Groom. 8 St Margaret"s Road, 
Chelmsford, Essex. 
TWO " ENGLISH ELECTRIC " KLYSTRON'S, K302. 
wilh micromecer tuning, and waveguide Oanges, 50/- each. 
Money back guarantee. Jeapes. 165 Cambridge Road. 
Great Shelford, Cambridge. 
QSL CARDS. One economical design, 15/- per 100 plus 
postage. S.A.E. sample. GW3LXl, QTHR. 
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roll SALE-contd. 

CODAR prcsclcctor PR30X Hamgear prcselcctor, £5 each: 
S36A Hallicraflcrs 28-144 Mc/s, £27: Panadaptor, £25: 
Marconi marine Elec1ra. £35; Jenem Trio JRJ02. 540 kc/s 
30 Mc/s, 142-148 Me 's. 15 valves Q multiplier A.M., F.M .. 
S.S.b .. £45: Manuals for all items.- Sutcliffe, I 03 City Road. 
Bradford. 76556 a1 7 p.111. 
QSL CARDS. A11rac1ivc two colour designs, 25/- per 100. 
S.A .E. samples. G30YI, Cotswold. Banks, Honley, 
Huddersfield. 
SHACK CLEARA 'CE, all new componen1s. 10'- £I-boxes. 
post paid. Stale any preferences, rcfur\d if no1 value. 116 
Parsonage Leys, Harlow. Essex. 
HALLICRAFTERS RECEIVER, S40B. good condition. 
with transformer. £25 or best offer. Factory built and 
ins1ruction m;mual complete. Brcsnick. 20 West He-ath 
Drive. London, N.W.11 - phone Speedwell 2670. 
28·5 MC/S 3 TRANSISTOR WALKlE TALKLES, 10 gns. 
pair. Teleradio, 325 7 Fore S1ree1. London, N.9. 
EXCIT ING new illus1rated catalogue No. J 7. Government 
and manufacturers surplus electronic equipment. Also a 
large selection of new miniature components and semi­
conductors. Ready end of January. Send for your copy now. 
3/- post free. Arthur Sall is Radio Control Ltd., 93 North 
Road. Brighton. 
METALWOl~K.-All types of cabinets. chassis, racks, etc., 
to your own peciflcations.- Philpoll's Metalworks Ltd. 
(G4BI). Chapman Street. Loughborough . 

Yulclln Aerosol spr.Jykit conu ins a 6 ou. fine qullli ty Orhcr Yukan Air 
dur.iblc easy insunt spriv. No nove biking required. Ory1ni A~ror.ols 
Himmt~s J.vi1lablc in irey, blue, 1old, bronze. indude: 
Modern Eushell Bl>ek Wrinkle (Crocklc) all u 14/ 11 Zmc Chioma« 
:at our counter or IS/I I. carriage p:a1d, per push· p,,•,,,.r,. 
button self·spny can. Also Durable, ti.eat .ind water Clt:or L::c.owr. 
ruisunt Black Mut finish (ll ou. self~spr.iy cans Anti-Tarnish Gold 
only) 13/ 11 c.irri:ace paid . ortd hktotl1c 
SPECIAL OFFER : I on plus optional transferable .. f;_,._,,_h•-'·--­
•n•p·on crigcer h•ndle (••lue S/-) lor 18/ 11, arri•&• - _._, 
paid.Choice o( ll ulhpr.ay pl4fn colour' .and primer .:. ~~ 
lMotor ur qu,lficy) i lso aviilable . \ ~ 
Pltue enclose cheque or P.O. for total amount to: ,r ' 
YUKAN, Dept. 307a Edgwore Rd., London W.l. -' ~ 
Open •II d•Y Saturd• y. Clo1ed Thursd•Y afternoons. 

RSGB/ I 

S ILICON RECTIFIERS 400 P.1.V. 500 MA, 12s. dozen, 24 
for 20s. Transistors, PNP. 2N710 (300 Mc/s) a1 4s. each ; 
2N502 (285 Mc/s) at 8s. 6<l. each: GT4 1 (2 Mc/s) at 9d. each; 
GT45 (2 Me/s) at Is. each. Silicon Planar T ransistors, 
2N697 at 8s.; 2N706 at 3s. 9d.: 2N706A at 4s. 6d.; 2N708 at 
5s. 6d.; 2N915 al 6s. 6d.; 2N3053 at 10s.; 2N3663 al 9s. 6d. 
Surplus Silicon Transistors, T.O. 18 case, I Ss. dozen. Trans­
formers. 240 A.C. 0 / P 30 voh. I amp. I ls. each. J. Birkett, 
25 The Strait. Lincoln. Phone 20767. 

WANTED 

40 A D 80 METRE bnndspread coils and ·' S" meter for 
HRO.- Box No. E.7321.. c/o RSGB BULLETIN. 4 Ludgate 
Circus. London. E.C.4. 
WANTED.- All type of communications receivers, test 
equipment. tape recorders. amplifiers. etc. Prompt cash 
paymen1.- Dc1ails to R. T . & I. Electronics Ltd .. Ashville 
Old Hall. Ashville Road. London. E.11 (LEYton 4986). 
COLLINS "S "'-LINE EQ IPMENT in mint condition 
for cash. 75S-3B. 32S-3, 30L-1 with 240 volt power supply. 
All replies answered. Box E7320. c/o RSGB BULLET!. , 4 
Ludgate Circus, London. E.C.4. 
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A systematic guide 
of transistor radio 
receivers, tape 

to 
and 

the servicing 
television 

recorders and high 
fidelity equipment 

RAPID 
SERVICING 
OF 
TRANSISTOR 
EQUIPMENT 
Gordon J. King 

160 pages, 
90 line and half­

tone_ illustrations. 

Directed to the service technician changing from valves co 
transistors, students starting a career in electronics, and the 
enthusiastic amateur. it describes semiconductors and tran­
sistors, their operating principles and circuitry. together 
with basic test procedures, and then concentrates on fault 
diagnosis in the various fundamental types of circuit- audio 
and video amplifiers, R.F. circuits and oscillators-each 
section concluding with a Fault Diagnosis Summary Chart. 
Chapters are devoted to the ordinary transistor portable 
receiver and practical advice on repair procedures. 

CONTENTS 
T ransiscor Fundamentals 
Preliminary Circuit and Transistor Tests 
Signal Conditions and Tests 
Fault-finding in Audio ond Video Circuits 
Fault-finding in R.F. Circuits 
Fault-finding in Oscillator Stages 
Fault-finding in Transistor Radios and Hl-fi Amplifiers 
Praccice of Transistor Equipment Servicing 

160 pages. 90 line and half-tone illustrations. 30s. 

FROM YOUR BOOKSELLER 
or in case of difficulty, complete this order form: r··------ ORDER HERE ·---··---, I Plc•sc send me ......... copy/ies of RAPID SERVICING I 

I OF TRANSISTOR EQUIPMENT it 30J. (add ls. pomgc). I 
I NAME......... ... .. ................................................................ I 
I ADDRESS................ ............. ........ .. ................ .................... I 
I I 
I ;;;;;;~,~·~~;;,·~i~;·~·;;;,;·;~;~,· ~~;j ;·~~·ci"i; ·~i·;i.";~~·; .. ;~;;;;~;;.~~~- ;~ I 
I Newncs. Tower House, Southampton Stroot, WC2. I 

I.a•••••••••-•--•••• NEWNES 
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marlison 
Dual - tone' test oscillators 

As previously advertised-but now with choice 4 9 /• 
of frequencles-1kc &. 1.Bkc/ s or 1kc &. 2.5kc/ s. 
Please state preference when ordering. 

TKANS/STOI( KEFEKENCE 
CATALOGUE 

Please send two shilllnas for a.talocue 
T elephone: 021-550, 3210 

IOHN WllllAMS ELECTRONICS LIMITED 
176 HAGLEY RD., HALESOWEN, BIRMINGHAM 

eddystone agent Ant ox, 
Ad co l a, 

Ampex,Avo, 
Arm n rong, 

BASF, Bang & 
Olufaon C tlt1tion. 

Cou or, Capach:o n , 
Decca, Ctell Wam, 

cu~:.·~~F~r~c°:1~:f.u;~;: 
ro1raph,Goldrin1,Goodman1, 

Grundi1, Hi-1tab rul1tor1,Mulci­
cor1. Mallory, Nombrex. Ortofon, 

Pye, Quad, Re cord Hou1ln1, Rem ploy, 
R•y-0-Vac, Rosen, Scott, Shure, 5EI, 

Solon, Super-1pood, s .. 11., Tonnoy 

, 46 george street oxford -4n 83 

QSL CARDS 

64 

Want to be a 100% QSL man! At £3. 15.0 per 
thousand (including postage and purchase tax) 
you can now afford to be! These cards printed 
in two colours by a combination of Litho and 
Letterpress techniques offer the best value for 
money currently being offered in this country. 
Send for a sample card and prove it for yourself. 

PHILIP H. HAWKES 
" Midway", Mo nks Kirby, N r. Rugby, 

W arwickshire 

R. T . & I. ELECTRONICS l TD. 
w here equipment is fully overhaule d 

R. T. & I. >HC pleased to offc,.. t hese two, brand new TRIO receivers! 

Model 9R-59 covers 540 kc/s.-30 Mc/s .. in 4 bonds, with 
slide nile d1:ils for these and its alibrated band &pre~d; it h01s 
"S ·• mete r. "Q •• multiplier, B.F.O. and noise lim iter. AC 
m:&ins in put. 04 ll 0. 

Model JR-60 covers 540 kc/s.-30 Mc/s . and 142-148 
Mc/ s. in S bands including 2. rrH!trcs, again with slide rule scales 
lo,- these :md Its calibr:ited Band spread. "S" meter, B.F.O .. 
no ise limiter 3.nd crystal c:ilibr;1tor. (Crystal is not included 
buc Is •v•il•blc at 35/-.) AC mains input, £61 19 0. 

TERMS : C.W.O., Appro,cd Monrhly Accounrs, H;re Purchase 
and Part Exchanrcs. 

Ashville Old Hall, Ashville Road, London, E.11 Tel : LEYtonsronc 4986 

100 Kc/s R.C.A . . .. 
500 Kc/1 IOX .. . 
100 + 1000 Kc/s. .. 
1000 Kc/1 HC/6U 
27.255 Kc/s HC/6U 

NEW 1966 
18 Page Illust rated 
Liat of Valve1, Tran1i1tor1, 
Cry1tal1, Re ctifie r •, Z ener1, 
etc. I/- Po.t Poid. 

CATALOGUE 

6 /• Po1t Pa id 

With' discount 
vouchers 
value 6/-

when used ~~!!.~~':.!.!! 

HENRYS RADIO Ltd. PAD 1008/9 
Mon.- Sat. 9-6 p.m. 

303 EDOWARI ROAD, LONDON, W .l Thurs. 9-1 ,.m. 

I BLANK 
CHASSIS 

Preeh!loa made Jg our own work! from 
oammf!J'cl&I quallty h!llt·hard Alundnlwn. 

Two, thtte or four 11.IJ~ 
a.urn l)A v SER\' ICE 

!.--.-I 
of OTe:r 20 dHTercnl tonnJ m.111-de Ul' to 

voun size 
(.mAillllWll le.ngt.11 SClo .. , d.ept.b .... ) 

SEND FOil. ILLUSTRATED Ll::Af'LETS: or onl t.r &lralgbt. aw-l\y, worklnt 
out. Lotn.1 area of material requlr~ (lnclud1ng waate) ft.nd rdurlolf t.o l.ttblci 
below, wblch l.t for fOut·•ldcd cilNA1' lo 16 11!1.w,g. Alumlnluw. 

• 8 aq. In. '4/6 I 176 1<1. ht. fJ/ lO I 30-1 llQ. lo. U J2 
80 tq. In. G/10 !!08 tq. In. ll/'2 336 sq. to. II/& 

112 •q. ln, 7/2 240 1q. In. 12/8 S68 oq. ID. 17/JO 
U• IQ. In. 8/6 !!72 l!l<t. In. 13/10 and pro r•t& 
P. & P. 3/- I' . .t l'. 3/0 l'. & P. 4/-

l>IM:ounta for quo.ULlc•. Mora th!ln 20 eh:t.1 kept lo •tod: for callu•. 
.PL!l.110115 W, r or t"I Od. por bend. 

&TBg!IQTHB!fED COBllEBS 1/- uch oomu. 
PAJIBLS. A.Dy We up to 3 ft. .i 8/- eq. f t. lG 1.w.g. (18 •·•·S· 6Jll. 

P lu• pOflt. and paokJQ5t. 

H. L. SMITH & CO. LTD. 
t87·289 t:DOWARB ROAD, LONDON, W.2 PAD 6191/7Uf 

IND.EX TO ADVERTISERS 
Adams. D.C. 
British Nat ional Radio School. . 
Clifford , M. R., & Co . . . 
Daystrom Ltd. . . 
Dodson-Bull Carpeis Lrd . 
Eddysronc Radio Ltd ... 
Gurcx Wholc.~alc Sup1llY Ltd . .. 
Hawkes. P. 
Hcory'• Radio Ltd. 
lnthof. A .• Lrd ... 
JXK Converters •. 
.K .W, Electronico Ltd. 
L.S.T. Components 
Lowc,J. B. 
Mosley Electronics (G.IJ.) Lrd. 
M-0 Valves Ltd. 
N.W. Electrics .. 
N c.wnes, Geo .. -Ltd. 
Partritlgc Elcctron_ics: l .. t<l. 
P. C. Radio Ltd . 
RSGB Publications 
R.T. & I. Electronics Ltd. 
S.T.C. Ltd. 
Seymour, P .. Ltd. 
Smith, G. W .. & Co. Ltd , 
Smith, H. L., & Co. Ltd . 
Stephens-James Ltd. 
TLJrncr, E., Elcctrlcal l nstrumcnts Ltd, 
Wcstwoods. Ltd. 
Williams, J., & Co. 
T . W. Electronics Ltd 
Young, C. H .. Ltd, 

RSGB BULLETIN 
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111:;12&,WM Bu11d any Heathkit model and Save Money/ 
EL omMZ?W A wide range of Britis h & American models to choose from 
RADIO AMATEUR EQUIPMENT • TEST INSTRUMENTS • HI-Fl & SPEAKERS 

IL• 
RG-1 Receiver GC-IU Receiver 

H IG H SE N SITIVITY GEN ERAL COVERAGE RECEIVER. 
Model RG-1. Frequency coverage from 600 kc/s to I ·S Meis and 
I ·7 Mc/s to 32 Mc/s. Send for details. 

Kit £39, 16.0 Assembled £53.0.0 
OPTIONAL EXTRAS available for models RG-1 and RA-I. 

"MOHICAN" GENERAL COVERAGE RECEIVER, Model 
GC-1 U. In the forefront or design, with 4 piezo-electric tr-ans· 
filters. 10 transistors, variable tuned BFO and Zenner diode 
stabiliser. Kit £37. 17.6 Asse mbled £45.17.6 
Suiuble Battery Eliminator. Model UBE- I Kit £2. 17.6 

"AMATEUR" T RAN SMITTER, Model DX-IOOU. Covers 
all the "amateur" bands from 160-10 metres. ISO watts DC input, 
Own power supply. Kit £81.10.0 Assembled £106.15.0 

3• OSCILLOSCOPE OS2. A small genenl purpose scope. 
Kit £23.18.0d. Anembled £31.18.0d. 

REFLECTED P OWER M ETER. Model HM-11 U . Indicates 
Antenna/Tx mac~h. Ki t '8. 10,0 A1semble<I £10.15.0 

- t 

OX·IOOU Transmitter R_A-1 Receiver 

"AMATEUR" BA NDS RECEIVER, Model RA- I. Covers all 
"amateuru bands, 10-160 metres. Half-lattice crystal filter at 
I ·6 Mc/s 1.F. Provision for fixed, poruble or mobile uses. Swicched 
USB a.nd LSB for SSB. 

Kit £39.6.6 Auembled £52.10.0 
Q MULTIPLIER, Model QPM-1. May be used with receivers 
having 4150-470 kcfs, l.F. Provides either additional scleccivity o r 
signal rejection. Self powered. 
Model QPM-16 for 1·6 Meis 1.F. 

Either model Kit £8. 10.0 Assembled £12.14.0 
"AMATEUR" TRANSMITTER, Model DX-40U. From 
80- IOm. Power input 75W C.W., 60W peak. CC phone. Output 
~OW to aerial. Kit £29. 19.0 Auembled £41.8.0 
VARIABLE FREQ, OSCILLATOR, Model VF-IU. Cali­
brated 160-IOm. Fixed output on 160 and ~Om. Ideal for our 
DX-'IOU and similar TX. 

Kit £10.17.6 Auembled £15.19.6 
GRID D IP MET ER, Mode l GD-IU. Continuous coverage 1·8 
to 230 Mc/s. Sell contained. 

Kit " l.?.6 Am1mbled £14.?.6 

(All British models ore available in kit form or assembled. Deferred terms available U.K. over £10.) 

AMERICAN HEATHKIT deluxe SB Series Amateur Gear ! 
Leads the world in Transmitter/Receiver design. Note reduced prices. 

SB-400E 
Tr211smitter 

~-7 
\ 

) ,., - . ,.... I . '"' ~ 
' .~ 01 ~ : ' .. •' 

SB-JOOE 
Receiver 

80..IOM deluxe AMATEUR BANDS RECEIVER. Model 
S B-lOOE, of .a.dvanced concept, this model offers unsurpa.$$ed 
value. Up-to·date design, Lacest cons.truction techniques. Out­
standing pcrform•nco. W t. 221b. Power reg: 1I5-230V A.C. 
50-60c/s SOW. Size: l+f0 x 6i" x 13i 0

• £132.0.0 ( less speaker) 
80..IOM T RAN S MITTER, Model SB-400E. Designed for lock-in 
facility with the SB-300E. A self-powere d, filter type Tx. with a 
P.E.P. of 180W. Wt. 33 lb. Power reg: 1 IS-230V A.C. 50-60 els 

Kit £170.0.0 
Kilowa tt LINEAR A MP LIFIER, Model SB-200. Covers 
80-IOM. 1200W P.E.P. input S.S.B.-IOOOW CW. Solid state 
power supply 120 or 2'40V A.C. Kit £105.0.0 
DELUXE 80..IOM. T RA NSCEI VER, Model S B· IOO. Send for 
full details. Kit £186.0.0 

Ame rican Heathkit Ca talo1ue and full price details of 
complete Amateur rana.e, sent for I/ .. post paid. 

,_----------------a 
Plea.so send me FREE BRITISH CATALOGU E (Ye.s/No) 

AMERICAN CATALOGUE 1/- (Ye1/ No) 

Full details of model(s) 

NAME .... ... . .. .. ... .. .. ..... ..... ... ... ......... .. ... .... .. . .......... . . . 
(Block capitals) 
ADDRESS . ... .. ...•. . .. .. .......... .•. ... .............. ..•.. ....... ... .. ..• 

RB.I 

ELECTRO N IC KEYER HD- 10. A fully tnnsiscoriscd de-luxe 
O\Uto-keyer, Ideal for both novice or rully experienced am3tcur. 

Kit £21. 

NEW! MONITOR 'SCOP E, Model SB-610. Dis play waveforms 
o( transmitter output from SW. to I kW, up to SO Mc/s. Can also 
be used to indicate P.E.P. Will monitor received s ignal (l.F up co 
6 Mc/s.). Built·in two-tone gener-ator. Power reg.: I \Ov 24<)'v, 
A.C. £35.10.0 Kit. 

FILT ER-TYPE SSB TRANSCEIVER MODELS for 80, 40 or 
10 metre bands. 200W P.E.P. input TX. I 1,1. V sensitivity RX. 
Prealigned circu its P.C. 803.rdi. Power reg: 800V D.C . at 2SOmA. 
lSOV D.C. at IOOmA. llSV D.C. at SmA. 12V A.C. or D.C. at 
3·75 A. 

Models H W-12 SOM £62.10.0 Kit 
H W-22 40M £61.0.0 Kit 
HW-32 20M £61.0.0 Kit 

Pu1h/talk Mic. Model G H - 12 £3.10.0 Auambled 

THE WORLD'S SMALLEST KI LOWATT LINEAR. 
The H eath kit model H A-1-4. 80-IOM. Provides IOOOW P.E.P. 
input power. Size only 3fr high x 12r'r• wide x 10· deep. 
Weight 9 lb. Kit £51.0.0 Power 1upply available 
•Note: Prices quoted include duty, carriage at time of coins: to 
preu and are Mail Order pricea. 

DAYSTROM LTD 
DEPT. RBI , GLOUCESTER, ENGLAND 
THE BRITISH HOME OF HfATHKIT MODilS 

Ma ny other British model• covering a wide range of 
equipment including models for the Home, Service Workshop, 
Laboratorie.s and Test depts. 

SEND FOR FULL CATALOGUE ·----------- - - - - - ~ - ................... . . ...... 
Printed In Great Britain for the RADIO SOOETY OF GRBAT BRITAIN, New Ruskin House. Little Russell St.reel, London. W.C.l 

by The Garden City Press Limited. Letchworth, Hertfordshire. 
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VALVES Fully guaranteed 
Individually packed 

UF41 
UF89 
UL.41 
U l.84 
uu~ 

8!6 2021 
0/- -.!X~ 
710 SM 
616 SAJIOSA 
71- 3AH GJ 
8/6 3AllG7J 

g;: I 
41-

20{-
551-
rn-

61-
51-
41-

60.'-
6/-
11-
51-
5/9 

3:1o}-
4/­
r;,t-
51-

25/-

A(l{IO, 418 Kell2 41- G 180/W 15/ -
ACl'4 OJ- ECl:3 12/8 OM4 45/-
ACOPEN 5/- i-;CiO 4/- OZ.32 10/-
A LIJO 51- t:C1JO 2/- GZ3< 10/ -
A B 1'3 31- f.C!ll 3/- 1163 7/-
ARPl2 2/0 EC.'C81 4,f- RKM Z2/8 
ARl"24 3/8 ECCS2 51- Jll,2K 2/6 
Ans 5/ - ECC83 0/- RL23 01-
All'rr1 61- l-:CCS4 6/8 RL23DI> 51-
ATP4 2/3 P.CCSS 010 llLH 4;-
AT1'7 5/0 t;CCSS 9/- RVR2 9/-
AU7 55/- P.CC1)l 41- K3A 60/-
AZ31 9/- l-:Cl'80 71- KT8C 22/-
DOlT 151- llC1'82 7/- KT32 8/ -
D078 40/ - KCH42 9/0 K1'44 5/9 
BI.GS IO/ - f-:CH81 5.'- KT!J3 41-
884 8/- ECH63 7/ 6 K'fOG l8/-
DS5 201- ECL80 6/- KTG7 25/-
8 584 3718 ECL62 8/3 Kno 8/8 
D2134 16/- ECI.83 101- KT88 22/-
BTl9 25/- ECl.80 10/- K'fWGI 4/8 
DT3.:I 26/- EF36 3/4 KTW63 5/-
DT45 150/- &Fa7 A 7/- KTZ<I 6/ -
JlT83 351- t:F<O 8/- KTZ"3 5!-
CC31. 2/- Et'60 216 MSIOO 9/-
CJ~13 9/- Et'52 61- MSW 121-
C\'11 31- t:Fss 4/8 lt81G I 71-
C\'77 5/- Ef'OS 81- MIU 51-
CVl02 Ii- t;F71 7/6 Mlll.00 10/-
CV 108 41- EF72 5/- M Iii 61-
CV.a00 4 11- l~F73 fl/- N78 15{-
l 'V40H 71- EF'i4 41- N 817 7/-
CV4015 8/ - EF80 5/- OA~ 6/-
C\'4025 7/ - E}'lll 0/- 0 8 2 81-
0 V·I049 6/- 1;F8> 4J8 083 7/-
CY31 0/6 llF80 610 0 0 3 51-
D I 116 El'80 5/- 003 5/-
~I ~ ~I ~ ~A • 
()61 0/ - 1iF112 21- l",1·3• 141-
1)77 313 f:FU> 61- PCSU 9/ -
0A30 12/6 EFIS:J 618 l'CS8 91-
f)A}"1JG 0/- EP184 6/6 l'(,~>00 121-
DD41 4/- l'.EIOll 718 l'CC84 5'6 
DETO 8/- EHTl aoo;- ream io1-
DET20 21- EL32 319 l'CF808 12/6 
O ET2> 16/- f:L34 10/- l'CF80 8/3 
f:F7S 6/- I; L36 5/- l'CF82 618 
IH"1ll 3/- >:L.18 17/8 l'CF84 6/-
01'92 31- t'.!A I 8/- l'CP86 91-
ll>"1l6 0/- E!A'2 8/- POP802 918 
D1!63 6/- El..")0 81- PCUH 9/-
DK!¥.l 81- t:Ult 8/- l'CI.82 71-
0KOG 816 t!L84 413 PCL83 8/8 
OUl2 41- t;LS• 716 l'CI.84 71-
0 1.93 41- ELO I 4/0 PCLSO 8/0 
DL94 519 ELO> 6/- l'CL86 91-
0 LW 7/- El,360 20/- PEN25 410 
OLSJO 81- 1rnao 81- PEN40 31-
DLSIU 15/- Ehl81 71- PEN200A 3/-
DY80 7/6 t:M84 613 Pl'L200 1716 
1180P 23/- t!NS I 101- Pl.SO 91-
ESSCC 121- E~UU 80/- l'L3.~ 10/-
llOOOC 10/- ESU20B 6/- l'LSI 7/-
E ll48 210 E Y 01 6/8 l'L82 61-
El266 50/- E Y86 816 Pl.83 6/ -
El416 301- EYOI 31- Pl.84 6/6 
EI024 1218 EZ40 8/8 Pl.600 1318 
EMO l/- E7A I 8/8 1'!1124 A 6/-
El 73 7/ - t:zso 518 l'TID 13/-
EABCl!O 5/9 EZSI 3/8 l'"J:"20U 7/8 

·EAC!ll 318 P/G067 5/- PT'Ull 718 
EAF42 8/- P/6061 6/- l'X•I 141-
1'.034 110 l'/0003 4/ - PX26 1218 
E ODI 31- PW·l/000 8/6 l'Y33 8/ 8 
J'.8 (.,'23 61- }'W4/800 8/6 PYBO 5/0 
RDC41 8/6 GTE17Ml 71- PYBI 510 
E DCBI 5/- OUOO 25/- PY82 01-
E Bl'SO 816 0 l/236G 29/- PY83 61-
EBF83 7/8 0 l/370K 20/- PYROO 8/-
EBF80 819 050/20 5/- • l'Y801 7/-

H .R.0. SENIOR TABLE MODEL TYPE 
M with "S" meter and crystal filter in excellent 
fully checked and tested condition together with 
set of 8 general coverage coils and main! P.S.U., 
for I I0/210v £26.10.0. Carriage & delivery 30/-. 
Rack Model also available at same price. 

CRYSTALS FOR H .R.O. in original Nuline 
A lumin. housing. 25/-. P & P 2/·. 
C .R. 100 RECEIVER. 60kc-'120kc, 500kc-
30mc. In 6 bands , l HF stages, 3 IF stages, AVC 
on both phone and CW. Excellent condition. 
correctly tuned and guaranteed, £31. Carr. 30/-. 

ARC 17 TRANS-RECEIVER. Aircraft 1750 
Channel set. Price on request. 
BC 111 FREQUENCY METERS, 125-20,000 
kc/s. Accuracy0·01 %. Complete with individual 
calibration book. Fully tested, in as newcondition. 
With headphones, £35 Carriage 10/-. 

MAINS P.S.U. for the above, specially built 
to fit battery 'compartment. £11. IO.O. 

PZl·ni 
Q.P'.H 
QI'!!~ 
Qf'!!30 
QS~~/10 
QSIOOm 
QSl20'2 
QV04fi' 
R3 
lllO 
R.Ul·2·10A 
R04/ l'.l30 
RK72 
srno 
s1~01• 
Sl"'l 
S l'4 1 
ST"61 
SP•2JO 

12;-
6/-
61-
51-
5/6 

10/-
81-
812 
8/-
9/-

251-
601-
61-

25/-
151-
8/6 
116 
l/6 
616 r 

UU!l 
UY21 
lIY4 l 
UVSt. 
\ 111'20 
\Tt:iOi 
, ... 10'.?.J 
\r r-2s 
Vl'l 83 
VJt!J9 
\1R10~/30 
YUIUOf30 
VU33A 
VU3!' 
VX3236 
v -xs122 
VXSl,24 
W:?l 
Wll8 
WIHl 

?16 31Ji 
0/6 311'14 
6/- 31)6 
4/- 31·:;?0 
5 '- 3Q4 

201- 3Q,t;G1' 

~I: I ~~~ 
8/- ,102; 
5/- 4 0 1 
5/- 5Ali!!O 
4J- 6A li40 
61- 6825UI 
4/- OB/203M 
5/- 582::..IM 
51- 58255:\t 
51- 6U4GY 
8/- >1'4 
81- OU4G 

TRANSISTORS 

15/-
401-
35/-

91-
71-
416 

ocrn 
()()2•j 

Or:.?• 
OC3o 
OCH 
0016 
OC7l 
OC7·2 
OC73 
0011 

001-
1131-
9/6 

l.2/6 
6/-
51-
416 
5'-
91-
5/-

0 C8Jf) 5/-
0CSIM 6/-
0C82 10/-
0C820~1 fj,f­

OC83 5/-
0(:;!38 5/-
0U12'2 61-
0Cl70 6/-
0C'lOO 10/0 

OC'lOI l.216 
00202 151-
0C203 1216 
OC'204 17/6 
OC'lOG 22!0 
AAZl2 6/­
ACl28 7/0 
DCZLI 7/8 
UY38 7/8 

xcw 10/­
XC142 lf./­
XCl65 001-
XCIOG 22/6 
2S247 9/6 
'2::-\412 718 
2N002 47/-
2S085 10/6 
'2.StOOO 20J8 
2SI091 2i/-

STV280l40 
PZl·SO 
SU2100A 
SllGl2 
T41 
TOOX-20 
'fl»zZ 
TP20 
TTll 
T'r l6 TTll31 
1'Z0520 
TZ'.?0 
U81 
lfl2/H 
U17 
1118 
U:?3 
U26 
U27 
uoo 
U52 
Ul91 
U801 
UABCBO 
UAJl-&2 
UBC41 
tJ]lF80 
UBF89 
UDL'lt 
uccao 
uwao 
UCIT42 
UCU81 
UCI.82 
TICI.83 

24/-
91-

10/-
101-
12/6 
70/-
5/-

15/-
51-

35/-
451-

41-
10/-
30/-

81-
5/-
0/-

18/-
131-

81-
416 
4/6 

1118 
181-

01-
9/-
61-
5/6 
6/6 

111-
6/6 
9/8 
8/-
8/-
8/-

10/-

X7G.U 
X66 
x.118 
.Xl-i."t 
Y63 
Y66 
\ 'Q!i 
zsoou 
7.SOJU 
1A!i 
JAOGT 
I D22 
106GT 
l080T 
1 .. .:70 
IF":? 
1060"f 
llA 
1.J,AO 
ILCG 
LLIH 
I S2 1U 
LN43 
lN70 
I R< 
llU 
1S4 
180 
JT4 
2A3 
:!C2G 
'2C26A 
2C34 
2C4S 
2(!46 
2Clll 

1 '6 
7/6 
81-
8/-
5/-
41-
8/-

20/-
10/-

81-
51-

30/-
81-
61-
116 
210 
6'-
210 
81-
71-
41-
4/-
4/-
4/-
6/-
3/0 
5/-
416 
3/-
51-
7/-
3/-
7/-

2218 
301-
121-

LV-10 
nX-tO 
6¥30 
6Y30"f 
OV3WOTB 
OZ40 
5Z4GT 
6 ADO 
6AC7 
6AOS 
6A0i 
6ABO 
6AJ7 
6 AK6 
6AK7 
OAKS 
GAIA 
GAIAW 
GA.MO 
GAM6 
6AQO 
6-'QOW 
OA86 
GAS6W 
6AS70 
6AT6 
6AU6 
6AX4 
6840 
6B7 
6DSO 
6BA6 
GBA7 
OBH6 
6BJi 
6BQ7A 

81-
8/8 , 
416 
5/-
91-
0/6 
8/-
41-
3/-
218 
8/-

101-
2/-
5/-
8/-
5/9 
31-
71-
2/6 
41-
7/-
9/-
41-
91-

16/-
41-
81-
81-

17/-
81-
2/8 
5/-
61-
416 
71-
81-

Jf.1N 1~ 01'HBRS I N S T OOlI lntludl! Cal""'44 
/loll 1'ttbu and S~clol Ve1l~.r. U.K. Orden bclow 
£1 P. di: P. l /·: over £l, 2/-: ova £3. P. ,\ P. free. 
C.O. o. 2J('; nll'n. OvcrseM Postage. e.'ll:tra at. coet.. 

A .R.880 . RECEIVERS. Fully reconditioned 
£55. Rebuilt model, US. Carriage paid U.K. 
32/44' AERIALS each consisting of ten 3', i" dia 
tubular screw-in sections, 14' (7 section) whip 
aerial with adaptor to flt the i .. rod, insulated 
base, stay plate and stay assemblies, pegs, re1mer 
hammer etc. Absolutely bn.nd new and com­
plete, ready to erect, in canvas 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 JANUARY, 1967 

6RR7 9/- !106 2/- Z261JU 9J-
61JW6 71- IOF9 91- 307A 616 
GC4 2/- 10 1'1·1 151· 310C 251-
6C~O 2

6
16 11;!_~~" .. , 2/8 :u~Oll SJ-

6C.GT i- "= 51- 357A 7/-
600 41- 12A"f7 4/- 368AS 301-

6~£200 31- 12AU; 51- 303A 716 
~ 31- l 2A X 7 6'- 408C 80/-

6C'll6 418 12A Y7 IOI- HUA 8/-
6C-2 l 80/- 1213.4.0 Ct/- i O!lA 30/-
~c0·106 91- 12B t!ll 71- 70M 101-
v " 31- .12BIT7 71- 71oll 601-
61;:15 8/- 12<"..8 31- 717A 3/-

~::~g.,. g~: mi1 l~~o m" !5/-
61''60 41- 1'2.l~GT 2;6 803 ~;; 
~::~o :;o g-:z.ii;. g~~ :~~ :~: 
mi :;: g~~5'r 1g)3 m 651-
66~:31 ~ 6,t- 12SA7 7(- 829'8 gg~-

c - 41- 128C7 41- 83011 4/: 
6t'33 20,- 12807 4 '6 S32A 451-

g~ii ~1: tmv g1: ~:~A .,_ 
f)JH\'A 10/- 12.~K7 51- SB< :~,l-
GH 01- 12S~70'r 519 00< 4JS 
0.JOG 2/- 12SR7 5/- 9>5 2/0 

:mw g;~ tm ~;: m ~;: 
GJ70 5/- U D2 61- MBA 41-
6J7M 81- IOE2 161- 1612 6/-

grnT ~;6 :~~ •gi: :g:g 31-
GKiOT 4J9 l!)Ffl 18/- 16'2:i :1-
GKSG 31- JOM I 61- 1626 31-
GKSGT 813 201'4 13/- 1629 4/S 
6K8M 816 nBG 71- 2061 5/-

~5! ?oG·A ~~ ;~~GT :;: :g:;c 351-
• ~ 718 2.17.40 016 431 SC .g;-
0.LOM 11/- '2lSZ5 7/8 DiO-' .. 9/-
6L7G 4/- 2SZ60T 8/0 0720 7/-
3t'li\o g;9 ;gn1 g): 0060 61: 
6N7 6/- 3Q01 5 10!- ggg~ ~;-
6N7G 619 301'6 8/6 6080 221-
61".!5 121- 30PLI 1016 7193 l i g 
6Q71l ~/- 30F!.l~ 191- 7~7G 21-
GH.7 6/6 30Ptrn 81- 80 1SA 25/-
6SA7 71- 30l'Ll4 131- ~0'20 151-

gmi~. :;~ m:~ m: ggg~ ~ie 
6SC7 7/ - 30Pl 2 91- ~003 8/-

g~n~T g;;; mL~ :3;- ~gg~ 2;0 
"SH? 316 30l'Ll 3 1:1: 

218 

0517 51- 30f'LI<. 151 C.R. Tubo1 
g~-r? ~;: 30l60T 11: ~y~giJJ~~~ I ~~I: 

~m:: !l; u~~:T ~ii~ ~g;n~A m: 
g~t8T :;~ !tGT ~= ~:~l;p~ igi:: 
6V6GT 710 2 15SG ~= :~g: ~g;: 
eo6.~x:!"o ~Iii ~~t1oT ~Iii •m i21e 

• 5/- Z7 81- Pholo Tltber 
67.oOT ~1s 08 61- catG 1216 
GY60 81- ~9 81- 6097 3501-
06·z3~l,'l 101- !,6~ 6!11 Specl&l Valves 

• 51- 51- AC'J"6 .e8 

;~ 1~1~ ;~ :i! ~~J2.. 13.10~ 
7~ t ~~ ~18 lll24 25/-

'hr1 1Js ~!... 8!: im '2·1~ 
7Q7 7/- ~ • 81- WL<t7A 30/-
7V7 51- BSD 80/- ilJ/92/ll !37.10.0 
7z4 t /e 210V1"'l' 7-rito2fs 71".AY f4 
802 2/8 220PA 7/ 72M 30/-
902 3/- 220TIJ 4/- 72GA 191-

MARCO NI S IGNAL GENERATOR TYPE 
TF 8018/3/S. Frequency range 12.-485 Mc/s in 
five ranges. Directly calibrated frequency dial. 
Output waveform: C.W. iinewave A.M .• pulse 
A.M. (from ext. source- o nly), Internal modu­
lation frequency I ,000 c/s. Output: a, normat­
continuously 'Variable directly calibrated from 
0.1 µv,--0.S v , high: up to I v. modulated or 
2 v. unmodulated, output impedance SO ohms. 
Fine frequency tuning control. carrier on/off 
switch, built·in crystal calibration for 2 Mc/s, 
and 10 Mc/s. Stabilised voltage supply. In 
e xcellent .. as new" co·ndition. fully checked and 
guaranteed, £115. Carr. 30}- including necess­
ary connector. plugs and Instruction manual. 

CR 150/6 RECEIVER. 2-32 mc/s in ~ bands. 
Double conversion . Miniature valves, 8 positions 
1st oscillator selector, variable band with IOOc .. 
13kc built in calibrator, '4kc bandspread, valve 
metering and signal indicator. Noise limiter, 
£40. Original P.S.U. 0.10.0, Carriage 20/-. 

rF UNDELIVERED Return to:-
RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET W .C.I 

IF UNDELIVERED Return to:-
RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, w.c.1 


