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THE IDDYITONE HIGH STABILITY 

-the 
EA 
12 

The Eddystone" EA12" 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 simultaneously 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 conjunct ion 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 all modes; large 
"S" meter; two AGC t ime-constants; independent gain controls; stand-by sensitivity control; 
bright scale Illumination; robust construction; modern styling and fine finish. 

ComprehensiYe information obtainable from any l:.ddystone D•stt~buror or from rhe Monu(ocwrers .-

EDDYSTONE RADIO lTD. EDDYSTONE WORKS, BIRMINGHAM 31 . 
Telephone: PRIORY 2231-4 Telegrams: STRATNOID BIRMINGHAM Telex: 33708 

ii 



hard hitting 
facts about the 

Labgear 

Tra nsm itt e r E.5140 

A.C. Powe r Unit E.5142 

12v D.C . Powe r Unit E.5141 

Micr ophone (optiona l) E.SISO 

price !15.15.0 

price 0.7.0. 

price £8.0.0. 

price £3.4.0. 

Possesses every feature required for both mobile and 
base station use-NOT a compromise. 

Instantly transferrable from car to home with pl ug 
and socket connect ion to either model E.51 41 12v. 
D.C. Power Unit or model E.S 142 A.C. Mains 
Power Unit. 

Using the Labgear Background Noise Free Micro­
phone, full push-to-talk facilities are provided-NO 
CONTROL UNIT TO BE BOUGHT AS AN EXTRA 
-ALL RELAYS BUlL T IN . including aerial change 
over and receiver muting. 

ONE SIXTY TWIN 

High level modulation for 'punch'. 

Switched netting facilities. 

First class C.W. 

Transmit/ Receive switch provided for use with 
microphones without push-to-talk button. 

Illuminated dial with big. easy to read figures for 
mobile safety. 

for features that matter at unbeatable cost 
decide on the LAB6EAR one sixty twin 

in stock now if you order Quickly! 
H.P. Facilities Available 

Labgear Li1nited 
CROMWELL ROAD· CAMBRIDGE · ENGLAND 
Telephone : 47301 (4 lines) STD code OCA3 
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Th e llallicraj"tet·s range of amateur radio equipment is now ·available through Courier Com­
munications, U.K. appointed distri butors. Some models are in stock. others are on the way. 

For the 2M. enthusiast 
THE SR-42 TRANSCEIVER 

Com pact size, mobi le{fixedfportable station: 14 watts in put, plate and screen modulation: 
Final tube 7551; 4 Xtal position s plus opt ional v.f.o., switched from front panel : Push-to-talk 
facility: Neut ralized nuvistor front en d: Switched S-meterfoutput indicator; Bui lt-in a.c. and 
12v. d .c. power supplied (vibrator extra). £76 ISs. Od. with one Xtal 

For SSB types 
THE FABULOUS SR-ISO SSB/CW TRANSCEIVER 

A brilliantly eng ineered SSBfCW transceiver, I 0-80m; Features RIT -receiver incremental 
tuning. pion eered by Hallicrafters; 12DQ6B's in final , ISO watts PEP ; Bu il t- in VOX and Xtal 
calibrator; Features AALC-amplified audio level control; Size IS in. wide. 6! in. high, 13 in. 
deep. £289 

Matching A.C. power supply and speaker £44 
Mobile power unit £50 
Packaged Deai-SR-150 with A.C. & D.C. p.s.u.'s £365 

For those requiring com plete fl exibi lity, we suggest the SX-11 7 receiver and HT-44 transm itter. 

THE SX-117 RECEIVER 
Triple conversion I 0-80m, AM/CWfSSB; Variable selectivity; Buil t-in calibrator and notch 
fi lter. One of the finest receivers available at any p ri ce. £16S 

THE HT-44 SSB/AM/CW TRANSMITTER 
200 watts PEP and SO watts AM; Built-in VOX or manual control ; Break-in CW: AALC­
up to 12db compression-real punchy signal without splatter. 
Can be used in transceive with the SX-11 7. £177-10-0 
Uses P-ISOAC power supply . 

PACKAGED DEAL SX-117, HT-44 and P-ISOAC supply £36S (savin'g of overS% ). 
DEMONSTRATION STATIO N: Write or phone for appointment pl ease. 

Introducing lwllic t'uj'tel 'S Master Kits of test equipment 
Com prehensive range available including: 

THE HM-1 VACUUM TUBE VOLTMETER 
NOTE! This is a robust instrument with a large meter. Unlike other sim ilar VTVM's th is one 
meas ures D .C . CURRENT TOO, besides volts an d o hms. Wonderful value £14 19s. 6d. 

THE HG-1 R.F. SIGNAL GENERATOR 
50 kcfs to 880 Mcfs ; 400 cfs modulation built in: Fin e and coarse attenuators; A.C. li ne filte r. 

£13 19s. 6d. 

JUST RELEASED ! Th e SR-500, SOOW p.e.p. 80, 40, 20m. Send for advance spec. sheet £180 
COMING SOON! The SR-750, 5-band, 750 watt transceiver . 

BEFORE COMMITTING YOURSELF TO OTHER EQUIPMENT, SEND FOR DETAILS OF THE 
HALL/CRAFTER$ RANGE 

COURIER COMMUNICATIONS, 
182 Pentonville Road, 

LONDON, N.l. 
Phone : BRU 6358 (Area Code Of) 

RSGB BULLETIN JULY, 1965 
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4U11TU CALLING 

INTERNATIONAL 
AMATEUR 
RADIO Telecommunication 

CLUB~~ 

All AHtWAL MA GAZIH£ 

Of WORLD· WIDE A .. Af[UR RADI O 

RADIO 
CONVENTION 

18th and 19th September, 1965 

e INTERNATIONAL Al\IATEUR RADIO 

• TECHNICAL PAPERS 

e OPERATE 4 U 1 l T U - 4 U 6 I T U 
and H B 3 I T U at the JTU Plenipotentiary 
Conference Headquarters , Mont r eux 

To : INTERNATIONAL AMAT EUR RADIO C L UB 
Box 6 , 11 12 Geneva 20, Switzerland 

0 I intend to come t o the !ARC 1965 CONVENTION 
Send me the Progr am 

0 If a r ranged , I would like to come 
by Charter Plane. Send me details 

0 I want informat ion on IARC Member ship and 
its Activit ies 

(Name) (Call) 

(Address) 

RSGB BULLETIN JULY, 1965 



NEW MODEL l 
LAFAYETTE HA-JSO 

AMATEUR RECEIVER 
tu .... u J l l'lt"\'" du •• l <'<'"''""'ion .... 1111 
ltlo•o•tMhil"'lll nlkf" (t"' Jlil:;h ~~~f\"ll} 
hu~.,••""'tn It '\':.h'l"A. lT}-~1 l'"ofl• 

truU~I '""'"·• t •rodurt •lt-l«"t(Jf'. lttt•f\: .- .. 
tn 1>Ull (a Uti, l"f} .... 1 B. JI u .• A. ' 1 .. , 
•·:t'' \1, hr ~t('. :-liJJ,J•Ik<d hnifl41r~•· illh•l 
trtMr.Atll_.t 7$ ONS.i-l.A.£ t•V"IuUol ctAJl-

NEW MODEL! LAFAYETTE 
H A-230 AMATEUR COM· 
MUNICATIONS RECEIVER 
:'lut..-n-""t~ .. trlu 11"1 ll t:-ao. "' , .. h-o- ' 
r..n.fflo·r. t ···ntlnu•.u.. I'HH·D.:·r •Ml I 
h.&ntlol. ft:';UI\(' 1!1 ~tl,\h_• " I IWNJM.'I'o\ t .. • 

I Itt' ~\ ~n· .. t l ll.l.eo-, \) l l ullljJIIrr, 
f\ Jo',,r .. A:'\1 ."~"n~o·t .. r . .. ;l ..... trh";;.ll~;m,l· 
~pro·a•l, .t\• r w.l Ltinmh_-r 1"1('. S111•1dl,..l 
hr.-.uol lit"\\ h ntl 1;'11.1mnto""'l. 33 GS S. 
:OCA .. : lur lull •IPtAII<~ 

STAR SR.40 
COMMUNICATION 

RECEIVER 
4 U!Wdl 060 ke/1·30 Mcj111, "B" Meter · 
UYO·A~t,..nandrJrrt:Ad Tuu.ltlt;-Rulll. .. 
lu ~opOIIJ(er ".."00/2..'\0v-. A.C. nrnnd nrw. 
181 ONS. '"'"''•• 1~1--

LAFAYETTE " PRECON" A MATEUR 
PRESELECTOR CONVERTER 

• \.' ty11t.al l'tlftU'Ollf!'ll • For 8Ct-.&O·'l0•14· t0 llfLre BwH• 
• A, " ''OQ\'«:rtn-«'on,.,.,.,. RH'f'lvc:r to D•lAI ('4n· 
"r'-'t•l(ln f\prn• lon • flllJ)f O'\""ef S4•1cc:th1ty • W S.i «"JU BAnd 
8prt"ad S 0')"1\..ah are loe!ludt"d IOf 20. 15 and 10 rncut­
l""n<J• nl}(-1'1111.4"• on 230''· :.OJ60 cydtt A.C. 2 ll8.gt6 or 
n P' tue\lret • hl~:h ll~ttlAI lo ooUt ra.tto. S.A. &. tor full 
ti•IAit. 18 ON'il. P. ~ P. 7/ 8 

OS/ BB/ U OSCILLOSCOPES 
TYPE 13 
DOUBLE 

BEAM 
OSCILLO · 

SCOPES 

ltl.•h •l'"'lh) t't•rt.Ahh \II~• tft•t•tl U<l("lllu• 
•1._,, .... :lin. 1· t 1 T U :'1 ,. ~-:..ttl.;,. ... X \JuJ•: 
u ... tltl lrr.o• • \ ' \tn1• IJ..':! ) I (';... l'tt•l"f' t#"• 
•tulrn.utut• l•t.\·1:!.:' \ t .;lll•t•lltod In •·,.. .. 
Ut'WI •• , .. ,n,lltl••u. lull) ,,.,.,..,, U.S. ~:~n­

h• • . tlullal•l,. ~"3u ll :h TntL•f•wntn- U. 8. 
I·'~(M"t. ,"'f'LI~ 

~PICIAl OffiR ! 
AR88 Receivers 
for callers only 

1. 1-'. -'!1)1•1·:1 .. ;..-. ~., .. ... ,\/,41 "'' '"'lt lltl · ··' · 
:Ill )1• .. £26. 
I) \1111lf.: l , ;\~oi l kt• to•!l'.! ~It• • 130. 
V.A•' t•tlt•HI , .,n, fl t l••ll. l.lul lh"ll •illllfllh) , 

COLLIN'S R-278/GR RADIO 
RECEIVERS 

llh:h •tu•llt• futliturr I li P '''J"''' 
t~•llt rull•"l r't"t 't•l\••r 1•1"\Mhnr , .. , ._.,,II••H 
" ' A .\l ,,,,,, I \ \ ' .. ,ll:tiRI• ''" J611\ ...... "' 
l ,'::oil 'll~nnt•l• lu •lw lr•·•lll•lu' .\' mu~t 
.,f :.!'~:,·!t9~··~' M_.; ... l '·•~ l-r u ·•culrt<lll•' tat• 
ll:i·'!;,u\, ,\ ,t ' ~>it..- l :tlu l'•lu 
~"f•ln. huqrul :\ 'liltll• htlu •;tift .. Jun .. 
Urb:lu~l • , ... , , hu.,•ho .. l" "'it:~· \\·.111-
Aiol,. lu "a.- 111 • " r<~lt•lltluu hill.\ 1..-t""l 
I 'otiiiJ1Io1,. Wlith • If \ '1 \~lllf• a;t~l I •ni.,V(' ...... 

NATIONAL H .R.O . 
RECEIVERS 

:Ot1 I.;• ••:f.ll \I t'"" •lth N•llll,)t'lr 1'-t I ut 't 
.... 11~ t '•rfn ·l ..-. .. ;olttlhtl t:!$,f"i4tt -..; • • 
\hdll• l'uwn I'M irr. 69 8. 

£27.Jo.o •:.rT.:..•n 

G .E.C. BRT. 402 RECEIVERS 
A hlth •nu:te 1-4 nh·e ;::otumUAJaulon 
rt'C("h'ft' o•ot\"t"rlblt l !i0•3,l t 1:11 IUkJ 6lR 
k" • '-0 atr }IC!, t In lllx bu.d•- SPdU-1 
lt'!Utre., btdU<Lf' 'l: R tl' lUll:~. ''S" 
mt:t.c'r, \':UiAble aelecth"lt y, 81'0. 
ASI~. AOC, ~0 ke crylt.AI ct.IJl .. at.Or, 
•IItie ntle 1'fl"llld" dl•l wtth logi;in!';; ~1('. 
0J)(T1l\JOO ror !).)-J:IOv. •.nrl lP:.•'JMv 
A.C. Out pul. f tlf phon~•. •pc-a.~u ~ 
llrw Otfrrt!!l lo u~ll~tL t"OndltJon, 
rully t.f'lllf'(l anti ~IU'II.O~f £80, UtT. 
30, . 

~,Z?EL ~.>.?<-
TRANSIS· '~~<-.·--f.~ 
TORISED Jl!.<..GJ ~~-G.~rp 
FULLY . 
AUTOMATIC 
ELECTRONIC KEYER 
~!f{)o;, A.C. (lr 0 ALI..U1 61lUALc!tl. ln~ 
('Orpor1U~t L11UHu m ooJlQr o-llodll&t(lr, 
l!l l<'llk<!r an\J kr) tng lr:vtt. )o'ully 
fi•IJu•u.Lie flf)t!('tll ah-lua dlllt'f auu.. 
Kml•"uto or h1•lol. 7 trii\JIIi"l.(ll"t!!, o1 
dlud .... !10.10.0. t• • .t. ,, 61-

AVO· 
METERS 

:l'UtotJfi~t t• • 
4'-+~nolltt .. tl .. ,l . 
cn•l.• n t ,_,,.,, 
l~(r•"f. J l lltl f'l 
, , .t$.18.8 
\l u •lt' l ; 
1.12..10.0. ···~,, 
ar-.;1 In~ 0 ro • 

ITAR SR.800 AMATEUR 
COMMUNICATION 

RECEIVER •! 
Sow a...ul ooou-o111'd tl1\ll~ 
tiOn,ynlon do In~ tiO•IO 1Uf'1H • 
hMtd f«'"'h"n' t:urttt~l)' hlib , 
•r:o•lthhr . uteethh~ aad 
•tabuttr. M1t«t•l r .. uurc- tu· 
f'ludc 3 I t' .t.AJ"~. Cf')IIIAI 
CGnt.ron~l o~lllatw, • k<'tlnu 
L:'C OJtcr, "S ' ' mttd", DttO· 
A ~I.. 10+1 k~'• crnu•l .-sU· 
~tor. f'CC. Sut•flllf'\1 l:anan,ln""' fUkJ ~•nun.rect 

LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 

1 .-al\'u , Hrdlftf'r . .C tJandt O.~Q 
kc.'t'•3l Mr • · .. ~ .. .\h·ttor·U}'O~ASL· 
UAt'HIII.Ih'.JUJ T'unJn't ~14.1 ~.10v. A.(', 
Unind Dr"' 24 ONS. ~·HT, p.ald. 

CLEAR PLASTIC PANEL METERS 
Pi rat ttnuh.l liiiAill)', MO"r"ln.IC ("OIIJ:r..'\Od mtlrf!tt, 1\'aill!.blft 
.x .. , ocat. ~.A.H for Ulu,.lnHf'll lt·Al3e&.. 0 1$"\"l'm t. I~H 
rJIU\nllt) A\aJlllhl t!: ll8 folh,.wt Tfl>t" ~tH. :lSI\ 
I tWi'llu ~~qmu·tt f.rout.L 

:buA 22 0 10\", DG • 
~IU.A 22 8 2(t\', IK: • 
IOu\A 22 8 tov·. n c • 
~111A 2218 IOOV. DC .• 
tOOmA t!rO UO\". DC .. 
lli()JM. 22 8 SOO\", DC .• 

32 I :..'VOtnA 22 0 .\00\'. J)(' •• 

29 I 300mA 22 8 :~U\'. DC •• 
2718 .wfitnA 22 8 lb\'. AC .. 
2$ ':~.,alA 22: 8 :.0\ " • .AC 
!8 8 I •O•hiiA t!'t 100\ ' AC • 
21,1 1 A ()(• 2! 8 3Un\·. ~c 
29 8 ) A 0C 22 8 000\ ' AI' 
22: I :t\• 0\: !! 8 "~" Mtokr lmA 

t'OriT E.XTKA Lartn•W·• •t"•lbb~nd fttr ll•t. 
ILLVKINATED uS'' METE&. 1 ~I ·3~n *"IWIIrCl Iron\ tal. In S untw.. 0\', ta.mp. 

29 8. t• .t- 1). 1/-. OIUo ~ ) ' IGW ~lu.atf' 38 8. 1\ .a JJ. 1 

SEMI-AUTOMATIC " BUG " 
~UI)t't ·~I 
..f)'. 7 *ll«'l 
artjllJYl"'utA. 
10\\ I'll h• 
ltJO hllth ~.8 

''""~'~•. Wt:.hcb\ -.ult ll'lor n,produdble .vUinl{li. l"rr<"if.lon 
t.OOIJ:•I, Antl·ru•t nl..:.ktl ' ''"'tt•l hr.ut 
and i"\.1\IUit"g filed Ol~fittlnK lr&IVI "'be 
t;Jin. ~ :lin " •J}Iu Unuul u,.,\ .. , 
14.10.0. I' ,\ I'~ :'lttl. 

SILICON RECTIFIERS 
tOO ... LV, ~mA 
400v. 1'.1. \', S •mp 
2\)0v. l•. l.V. claml) 
1.000v. 1' 1.\'. (),.)0 IUA 
SOOt>. 1•.1 V. t>OQ mA 
400• 1\l, \ ' ~ UlA 
9l•. Jl. l v. 'UQ[I 
;o... P. l \', l &~up 

2.8 
7/8 
6'8 
718 
6 8 
3-t 
6 8 
38 
11-UOv. P. l \'. lba m.A 

lli"''O'Wlt.. IN '1•1Anlltlf'1' l 'O.t t~lh. 

NATIONAL H .R.O . DIALS 
Rrand new 21tl . J• I' l /8. 

MAIN LONDON AGENTS 
FOR CODAR EQUIPMENT 

(•tt. :to l'rrtl(l"tM:lot' 
l ' l t ,;U).:\ t!••lf Pf'I""U•;d 
U Q. IO "Q" Mtd1Jf'llt>r 

~:~:~~~~~~~u~~;.fe\1 
A.'l'.3 MAiu~t I'.S. U. 

!A 19 6 
£7 4 0 
f6 16 0 
t8 2 0 

£18 10 0 
£8 0 0 

A.1'.6 I'J.\•. Trat~t~;l!d•lr 

I'.S.Il. .. •• ttl 
A T." lt('mO!C root.rol a ud 

Arthl 8•1Lchltll; Uuh 
I'U81A~o:~ e:tlm 

t 2 

TM-59'ecr 
"$" METER 
Slgn.AI&tr~ 
mrtd" \Wnc 
\ "1'\'ll prlod· 
ptN CaUt.nt.ed 
lb 8 unJU. 
SmU'ITity a.ad 
ut'O ..dJUBt• 

~" t'CC" &nJ RPtth('\. reedvtT •1t.b 
A\"(\ R~tllrt'• 1~. ~"M \'Oit And 6 or 1'2 
'nl t ('oc:npii"<W .-ltb n.h'!! &ad run 
hu• n:11C1J0011 58 8. f'~W<l&l..-1 PAC.idJIJ: 2,6. 

JSO MA R.F. METERS 
2Sn roorut l'lug in en~. 8 8. r.r. I,G 

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

G. W. SMITH & CO. (RADIO) LTD. Send 1/· P.O 
for full 

c.atalocu e 
and lise 

3-34 LISLE STREET. LONDON. W.C.2 
Telephone: GfRRAIIO 820-4/9/SS Cobler: SMITHEX, l ESQUARE 
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[fl)@W o~ ~~ i m hofs 
V©[f eddystone 
now you can buy the world renowned 

Eddystone multi-wave communication 

receivers from lm hofs famous New 

Oxford Street store 
lmhofs are now the main distributors for Eddyst one 
communication r eceivers for the London a rea including 
the Pool of London. Now you can come and see for your­
self all the most popular units in a brand new department 
entirely devoted to Eddystone equipment. And. as you 
would expect at lmhofs. you can compare them all working 
side-by-side. If you are unable to visit us you can, of course, 
order by post with complete confidence. We have been 
sending precious equipment to all parts of the world for 
over 100 years and all items can be sent abroad, tax free, 
under our trouble-free personal and direct export schemes. 
When you buy your Eddystone receiver from lmhofs you can 
rest assured that you will get Individual attention, prompt 
supply and after sales service that is second to none. 

Come to lmhofs for the Eddystone 840C 

For wor ldwide reception-frequency coverage 480 kc/s-30 
M cf s in five ranges. Soundly engineered to give years of 
reliable service. £66.0.0. 

Co me to lmhofs for other Eddysto n e receivers including 

870A £36.10.4 EB35 £71.5.0 
EA 12 £185.0.0 940 £ 133.0.0 

Information on any of the items that interest you w ill gladly 
be sent on request. 

Z:MHOFS Alfred Imhof ltd., 

Dept. 12/7 

112-116 New Oxford Street, London, W .C.I 

T e l : Museum 7878 
please send me 

0 details of Eddystone. cornmunlc.ttion rccoivcr.s type .... . ............. .... .... . 

0 This Yet~.r of Hi-Fi 196S :=J Oc:nails o ( GuH<Jntecd E)(pon Service 

0 Details of Monthly Accounts I] Derails of IM Styli 
Please tick opptopriotc .squore.s 

N ame 

Address 
R2l 
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M·OV MANUFACTURE 
A WIDE RANGE OF 
TRIODE & TETRODE 
SERIES STABILISERS 

TRIODES 
A1834 
A2293 
6AS7G 
6080 

A2134 
KT66 
KT88 
12E1 

Wri(e now {or data sheets 

The M-0 Valve Co ltd 
Brook Green Works 
Hammers mith London W6 
Telephone RIVerside 3431 

N. W. ELECTRIC$ 
G3MAX 

PCR COMMUNICATION RECEIVERS with built in speaker 
covorine lone. medium and S.W . (6 to 18 Mc/s). All tested before 
d1e~sp;uch ~nd 11 new. Power requirements 250v. H.T. and 12v. L.T. 
£5 lOs. plus IS/-. p.p. Modified for A.C. mains £2 cxtn. 
Component.s G.2DAF.MK2. T.X. VFO Coil Former, 1/9 plus 6d. p.p. 
Jacksons C604, !I plus 1/· p.p. 
Raneo of Aluminium Chassis l!" high S.A.E. for list. 
72. & 300 ohm ribbon Ieeder, Flexible ConduCtors. 6d. yd .. Post 1/6 
any length. 
7.5 ohm Super Aeraxiol lOOW 100 Mc/s lO yds. £ 1, 40 yds. 37/6. 
6·0 yds. 55/·, p.p. 2/6 any length. 
H .R.O. spares and power supplies in stockt s.a.e. for fiSl. 
Morse Koys. American Type J37 lead and jock plug, 5/·. p.p. 1/6. 
CLASS D WAVEMETER NEW. phones & spares !3 lOs., p.p. 7/6. 
Set of~ valves for W l l91 Wavemeter 10/· plus 2/6 p.p. 
807 moulded valve holders 6/· per dot .. post paid. 
0 ·002 and 0·01 uf metalmitc 1000 volt 6/- dot., post paid. 
AFII~ Mullard transistors 4/- eac:h, po!t paid. 
BYIOO 800 P.I.V. ·SA 5/· p .p. 6d. 
Wutinghouse IOSGR2 1.000 P. I.V. lA 1/· pon paid. 
Q uantity enquiries ror the above Semicortductors invited. 
Low rc\ Jsu nco phone.s 7/6. High resistance 15/-. p.p. l / -. 
Noise limiter Kit Cor TCS receiver, score soi led. 5/ - post paid. 
AR88 Mains st311dby and AVC/ N.L switches1/· each, post P>•d. 
TCS B.F.O. can wi<h trimmer 155 Kc/s. 3/6 post p>;d. 

T .W. EQUIPMENT AVAILABL.E 
Rana• e f STANDARDS & H .F. X TAL5 availa ble 

please send list o f r equir e m e nts 

&DDYSTONE RECEIVERS A ND COMPONENT&, 
CO OAR, D6HCO, REPANCO, etc. We walco"'o all enquiries 
flowova r small. Stamped -addrouod envelope ple.U4. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtral 6276 
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Rad!o • Amate ur Gear · Test Instruments · Educational • Hi-Fi Equipment -l 
lfl.z.:·i~f1t- Better (/Utility E (/Uipment - at /(JW C()Sf 

by building any Heathkit model 

RG· I GC-IU DX·IOOU 

(A/1 Brilish models ore ovalloble In kil form or assembled. Deferred lerms available U.K. over £10) 
HIGH SENSITIVITY GENERAL COVERAGE RECEIVER. 
Modol RG· I. Frequency cover~cc from 600 kc/lto 1·5 Mc/s ~nd 
1•7 Mcls to l2 Mc/s. Send lor dot>ils. 

Kit £39.16.0 Auombled £S3.0.0 
OPTIONAL EXTRAS >V>il>blclor models RG- 1 >nd RA·I. 

"MOHICA N " GENERAL COVERAGE RECEIVER, Model 
GC· IU. In the forefront or dosicn. whh "' plc:r.o·olcctric t n.OS• 

f'lhen, 10 tnnsiSiors, v;~riable tuned BFO ;and Zenner diode 
n>bil11or. Kit £37. 17.6 Assembled £~5. 17.6 
Su•ubfe Battery Elimin~tor, Hodel UBE·I Kit £1.17.6 

" A MATEUR" T RANSMITTER, M odel DX· IOOU. Coven 
afl the " amateur'' b)nds (rom 160.10 metres. ISO wuu DC input. 
Own power supply. Kit £79. 10,0 Auemblod £1~.15.0 

SSB ADAPTOR, Model SB-IOU. Kit £39.5.0 

REFLECTED POWER METER. Mode l HM·IIU lndoa1os 
Antonn>(Tx mnch. Kit £8.5.0 Auemble d £10.10.0 

" A MATEUR" BANDS RECEIVER, Model RA·I . Coven >II 
" a.m:ncur" boands, 10-160 motrc..s. H;af(.J;atticc crysul (titer n 
1·6 Mc/ s l.F. Provnron for fix~d. portllble or mcbila u,H, 
Switched USB >nd LSB lor SSB. 

Kit £19.6.6 Assembled £51. 10.0 
Q MULTIPLIER, Model QPM·I , M>y be used with rocoivor> 
h.1v1ng <450-170 kc/s , I. F. Provide~ either additionlll s,eloctivitr o r 
rizn;al rciouion. Self powered. 
Mode l QPM-16 lor 1·6 Mclsi.F, 

Eit he r model kit £8.10.0 Assembled £1l. I ~.O 
" A MATEUR" TRANSMITTER, Model DX .. OU. Fron1 
SO· I Om. Power mput 7SW C.W .. 60W peak. CC phone. Output 
o40W 10 >om I. Kit £33.19.0 Auombled £~5.8.0 
VARIABLE FREQ. OSCI LLATOR, M odel VF-IU. Coli· 
b~ted 160·10rn. f1xed output on 160 and <tOm. ldtal for our 
DX-'IOU ond somol>r TX. 

Kit £10.17.6 Assembled £15. 19.6 
GRID DIP I"IETER, M odel GD·IU. Conunuous coveroco 1·8 
to 130 Mc/s. Sell conuined. 

Kit £10. 19.6 Auombled £13. 19.6 

AMERICAN HEATHKIT S.S.B. EQUIPMENT 
All imporled models ore subjecl to any additional impor! surcharge in force at time of importation 

HW- IlE 

M O N ITOR 'SCOPE, Model HO· IOE. A must lor the SSB 
n~cion. Givt"J oll•.1·,bncc: visual ' "d!UtiOft of your tn.nsmic.c.ed 
s•s:n~l .11nd the mcomina: Sl&nll dtspllyin& envelope p~c.c.erns. 
Bu1lt·in two~tone ,ener-at cr en.sures a clean output siJCnal. 
Power roc: 115/lJOV A.C. S0/60 c/s. Kit £33.0.0 
FILTER-TYPE SSB TRANSCEIVER MODELS lor tho 80, 
•o, orlO metre b;ands .. 200W P.E. P. input TX. liJ.V sen~ic.iv1ty 
RX. Employs ony·to-bu ild printed boiitrd c~c.hn iques. with pre· 
ll lt~nad circuiu . Power rag: 800V D.C. at 250 mA. lSOV D.C. :.t 
100 mA. l lSV D.C. at S mA. llV A.C . or D.C. at 3.7SA. 

Model HW-IlE 80m, 
HW·llE 40m, Kit £60.1.0 eac h 
HW-32E 20m. 
G H · Il Push-Tolk M icrophone £3. 13.0 

Aue mbled 

SEND FOR THE COMPREHENSIVE ILLUS· 
TRAT ED AMERICAN HEATHKIT CATALOGUE 

SHOWING RANGE, Sent lor only 1/· pou poid. 

r - -PI::e-::n;-m:;-;,;;E -;R;:;;S-;; ~T-;L~~ CYos/ Nol I 
1 AME RICAN CATALOGUE II· CYc•/ No) I 

Full de1•lf• of model(s) ............................................. I 

I 

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

sB .. ooE 

.;_,;-;:." .. 
' .) .... . ) ~. •' 

..... , ;- ·' 
RB. 300E 

SB·lOOE " A M ATEUR" 80· 10m. BANDS RECEIVER. Thi• 
de luxe rece:•ver oHers unturpused v1lue to the R;adio Amneur. 
0( ~dvlnced concept , employinc up·to--d.uc desicn J.nd con­
struction techniques. tU ult imue specifiucion et\surc.s un· 
pu ·altcd pcrlotmance. full spccifiacion :and de~.~ils on tequan. 
Weicht lllb, Power re,: II S/ 230V A. C. SOI60 c/s . Sit e : 
14i• x 61. x IJi", Kit £133.1~.0 leu apoaker 

A fic.cin& companion fot this receiver is the SB...4100E TRANS­
MIT'TER. Which is desi&ned for .. lock-in" facilities with c.he 
SB·300E. A scH·powercd fUtet-type TX covcrir'C che :t.mllteur 
bonds 80 10 10m. with P.E.P. or 180 W31U. W oi,ht: l3 lb. 

Kit £ 165.4.0 Send for full spedficuion. 

SB-lOOE Linur Amplifie r , llOOW P.E.P. SSB. IOOOW CW. 
Kit £107.10.0 

" CANTENNA" TRANSMITTER DUMMY LOAD, 
Model HN·ll. Stmpltfiu serv.cinc and test inc. £5 •• • 0 . I MANY O THER BRITISH M ODELS 

dnc <1 wtdo r~n&c of equipment includ•nc models for 
Home, Serv1ce Workshop, laborac.orie.s and Ten depu. 

SEND FOR FULL CATALOGUE 

DA YSTROM LTD 
DEPT. RB7, GLOUCESTER, ENGLAND 

THE BRITISH HOME OF HEATHKIT MODELS I 
~f~~·~~·p;;~.-;)· ·· ······· ··················"'''''''''''''················· II 

!_ ....:".:.:::·:::.::·.:.:::·::.:.:. .. .:.:::·:.:::·.:.:::·::.:: .. .:.:::·:::.::·.:.:::·::.:.:. .. _ ~7-1-------------------..J 
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I QUARTZ CRYSTALS I I TRANSISTORS I 1'-.ANS/STOI( I(EFEI(ENCE 
100 kc/ s ? PIN ) 151·. 

Bnr-d New 1st Grade 

CATALOGUE ,\.CLO'i' 1~/6 0020!! IM- (; fo~Tll ff '" !IJG 
~55 kc/s AR88) 12/ 6 . 1\.tlJ.I !If- 0<:200 1~10 Ot:TIW 1~/-
~56 kc/s (HROJ 15/ ·. AFll ~ ~Jfi UYIOtJ o;!: Ocs3• 01-
735 kc/ s (ARSSLF} I 0/· .AF'l16 8/- 00.!2 I M- ocs•· 1N 

Our Coat a logue con tains Gen on Br itish, Amcncan :~nd Continenul Tw in 100 kc/ s & I M c/ s 22/ 6 ~Pili 6/- OO.M 12;~ 0Ct70 7/fl 
AJt"IIS 17/fl 0 0.!6 7/tl 0Cl.7l 810 Semiconductors, 1roupcd as selections for various specific purposes, e.g.: 

SEND F O R LIS T OF 60 0 Al>l.140 1M- !){:;~· 17/ G AJ•~l3!) 19/•l T ransmitters, UHF and VHF Amplifaers, Tunnel D iodes. ct·c . T Y PES OC.I-1 ~- OC'llt" 17/G 1N71l 16!-
OOID tJi- OC7G" 0/- 2N711A lh1- There arc also selections ol useful miniature components spcci~lly chosen 
OCTt • 41- OC7U" a:- OG.'"J!,• ,~,.. for Transistor circuitry appliutions. 

I I OC12• tlj d OCI!t • t]r(l OC311" 1~/-
Pleue send one: shilling (sumps) for Reference C3t;~logue-sixpc.nce fo~ VALVES ()(.'20J 1~1- ocs~· 

,,,_ AlJuo• IU/0 
o .-:1't u • :.t- M:a.rch Supplcmcr.t. 

Rece iving, Transmitting. O ver 
• M:~.t.cht:d P."lra M'a ii.Abl"' 

Please remember address: 
N E W 90 PAG E ILLUSTRATED 

aur new 
800 types :tt naw lo w prices. 

CATALOGUE 2 / 6 post paid (C<lllcrs welcome ~II d01y S:~~turday) 

HENRYS RADIO Ltd. PA D 1008 / 9 176 HAGLEY RD., HALESOWEN, BIRMINGHAM 
Mon.-S.c. 9-6 p .m. 

IOHN WILLIAMS ELECTRONICS liMITED ( J . W illia mt) 303 EDGWAR E ROA D. LONDO N , W .l Th u ro. 9-1 p.m. 
. & Co. 

VALVES 
Brand new, indi- \rUI.101:l0 M- 0\'SO 41· I 01.6GA 716 1000 91- 86GA 14/-

VtJS:.tA 4/- H30T 61- 6J~iU 41- lttC7 6 /- lili< 10/-
vi dually packed \ 'U39 81· (! Y3WOTH 91- 61.:14 416 19Hl 81- o~• 416 

VX3'.!.'il1 41- ~Z..IU 818 GLIJ:IO ~-9 lll~ll ~I- !13t. 2/6 
and guaranteed W21 61- IIAOi 41- 6N7 61- '!OJ'.I 131- O:iti 21-

wus 81- 6AC7 t l- GN70 ~19 2180 91- 9~1 61· 
AC/ I-IL 4!8 ~:ai'SU ~1- ~-/6001 Sl- l'Y8'.! 61- WI HI 81- fiA{1~ 2J8 6(17tf 6'- !UtlJ.l(;1' 6 '8 IlSSA 41 -
AC'I"4 81 En•·sa 7i8 F/ H063 41- •·nl3 or- XOO 1i6 .;Ao; 81- 01<1 618 'UtYli 61- 1612 6/-
\.COl'~.~ 6/· t-: n .. ·~~ 6'9 YW4/b00 a16 J•Y8.00 610 X liS 8!- fiAUIJ 101- OSA7 1/- '..!iiZ4V 8 /6 )01~ 3/-
AUm 61- t!(..'~2 4.1- fo' W-1800 816 I' Z l-!Jt; 91- X l ·U 81- 6AJ j 31- GSAi01" 816 2r,zr. 716 16111 51-
AllS 6/- 1-.!(;.}3 1218 01/2360 9/- P'l.l·i'J) 121- yp 1'- O.l!.Kl) 61- OSK70T 41- ~O:,ZGQT 8/6 ld2.) 61-,uu>s 31- .1.-!C"iCP 4J- (.il/3ill:\ 191- Q J"'".!l 81- \·6~ 51- 6A.KG 8/- 630:."7 1/- ~~1)7 61- 1tl2~ 31-
ARI'l~ 216 P.C90 21- 0:50'20 61- Q l"!..) 5 '- YO) 41- tJAK7 61- 68<;70T 61- 30 6/- 1629 4/6 
i\.lti'".N 316 EC91 31- (Jlt.l 45/· Ql~~., 61- \·,m 81- 6AI.{I 31- ssF~o·r &te 30CIO 918 20~1 61-
AJll'34 4:- !<CUll 41- t;Z3~ 101- QSI::tO{IG 101- Z21 61- OALOW 71- 6RIH a~- SOP~ 8!6 404l.tt' 3' 6 
AB1'l~l 8'- .-:et·o~ 61- CZ9...1 101- Q-::19~/10 618 7.00<oU 20,'- UAlli\ 216 6i!J7 61- 301-"J.J 10/0 <OGS 81-
ATI~4 2!3 E~"<.'tj" tJJ- 1163 71- QS120~ s,r- ZSOll ' 10/- GAll~ 41- 6SJ70T 616 301'1~ 12/- ·13l:lt : 30/-
AT I>? 6/8 Ecell4 5/8 lfKI)·I 22/6 Q\·0·1/7 Sf- IA3 31- 1\AQO 71- tH:5J7Y 6 /6 301•1.1 81- 57~· ,,.. 
• U7 651- J;CQl~ 6/6 H1.21\ 2/8 ItS 8/- IAOOT 61- flACJ~W 91- OSK> 4.8 snJAJvT 71- Gi'24.1 or-
lila! 151- ECt~l 4/- Hl:l:.t 61- R0-1/ I:.!M ~~- t .»2'l 30/- UASG 4/- GS1.7v•1• 6!8 36T 1716 60t~.a 7.1-
UUJ3 101- l:!UFd:.! 71- J[J.~~IliJ 51- R.J.:i'2 $i- tt.-~o·r 81- t~A~GW 91- ~s~-:: 318 !J6\V4 &1- i)(jt)~ 61· 
ns..a 81- P.ClH~ Bl· lilA I 41- SIS~r 15/- l DSGT 61- GAS7H 20!- o;3Q70T 61- 3GZ.3 81- 1)(JSfl 22/-
DS> 211!- >:Cll8 1 6/- IIVI\2 9/- SL3<> 1216 11':7(: 7/8 IJ:A'.(fl 3/6 6S!l7 ~J- soz~o·r ~:- 7193 119 
l1Sll4 47/6 EClf8~ 7!8 t\:3,\ 301- s r"'l 816 11'2 31- l'iJ\UG 7/- 6U40T 918 3£W,..')fl1' 81- 7476 21-
B:!l~N 101- ~CJ~ 6!· KT32 81- S l'<l 1/6 J06{1T 8i- 6AX4 8/- 0\'60 61- 37 41- 8013A 241-
llTIV 251- ~!C1.82 116 K•r:J3C 8.'- sr f:t 118 llA 216 lj:Jl7 61- C\'G(;'t' 616 38 4.1- 80~0 8!-
BT36 25/- ~:0.:1.83 10/- KTH 619 S l"210 316 !LAG 61- 688ll 2 '8 8\'GM 8'- 4. 1MI' 41- DOll I 3/-
1\1'.11) 160/ - ECI.SG 10/- KTG3 41- S'l'\'~$0141) 12/8 J J,(,.'(J 11- IJHA6 41- 6X4 316 44.,\fltJftS 30/- 0002 <IJ8 
llT<Ia ~~- ~P:Jil 3 '8 K'J"tll~ 1219 S 'l' Vi0/130 8 '- 11,114 41- GllA7 51- GX >O bl- "1GSO 81- 0003 8/-
CC3L 2!- I:! P3i 71- KTUi 16/- SU:!14f\A 101- IN'.!l ll 6/- om:6 413 QX 6GT 613 ~01.fiU1" 8/- ooo• 2{8 
Cl.33 9/- 1-}}-'311 6/- f\TN 818 1'41 6 /8 tN.as 41- 08J7 11- tl\'60 8/- >3A 718 ooor. 2/8 
C V7l 31- £1-.. 40 81- KT>If! 2PI- 1'1'":.12 61- 1N70 41- 601<7 91- G·3M.·.! 10/- >7 61-
<;\r7i 61- I'~P.u 6/- KTWGI 418 Tl'26 16/- m• M- 60WG 9/- 67.;l 61-- ~8 6/- C.B. Tubu CVIO'.:! 1/- EF60 218 KTW03 2/ - TTil 5/- llt::. 318 GO! 21- 7117 718 ~!l 61- {..'V l Ort6 CVIO!I 41- RY62 81- K'rZ41 61- TTl~ 35/- U14 61- Ga!O 2/8 7C~ 10/- 76 6/8 (0!1.11 55/· C Voi0\<1 ?1- P.F66 81- KTZOS 6/- l"rR31 46/- IS• 418 6c.'IOT 61- i CH 11- 70 6/-
C \' .tOI& 6}- 1:!1-'71 716 L~ 101- 1"i'JJI5:!U 41- IT4 2/- tlCIJ 41- 7~'7 81- 616 E•Oi)</ll/ 16 28/-

VCll97 28/-(~\'JQ2$ 10/- !W72 5r- M810() 91- T7.20 16/- '2:A3 61- 6COO 31- 787 7/3 78 61- VCI<l38 301-C V4046 401- Kf"53 410 -'1814'.:! 121- US! 8'- 2A6 81- €C80 31- 7Q< 1/- 80 fi l8 
0 \'31 6/6 E F"74 41· l iH4 6/- U12/ l 81- •,W'l6 81- GCHO 4'8 ;v; 51- 81 9/- VCRI38A 40/ -
Dl l /8 1n-so 61- ~IHLI)I: 10/- Ut i 6/- 2C"24i 1/- 6C'.!I 801- 7Z< 4)8 S:! 81- VCRU9A 351-
1)41 3/3 BPS~ 1•8 M.I.O 81- IJ IK 6/- ~l6A 3/- CCI~Ij 91- 8D2 2lG 84 8!- \'!'Rbi7B 40/-
ll61 61- El'SO 6;6 ~lQ.'l 81- l l26 Ill- X34 216 61)1; 3/- 986 3/6 ll.M~ 8/- VC"Hbl iC 40/-
077 313 P.f'!IU 319 Si'i l 7 11- ~"' 81- 2C.a:l 42•6 r. .. ::'l 61· 91)2 3/- ZIHVJ'I' 3_FV7 451-
DA3Q 1216 Y.~'O I 2i9 0 1.13 11- Uo2 416 2010 22•6 uno 513 11(:;3 3718 7•JliU 216 3~;01 40/-
IJ.U'OU 61- Hf'!i·~ 21- 01.:'1 61- UAllC80 {16 2(;.10 301- !W l:IU'I 619 )2AG 2.'6 2'l<ll'A 71- M':l'l 30/-
ll041 41- Y.~'OO 6/- 00~ 61- UUCil 81- 2(,'61 12f- ct·oo 41- lUTr7 61- 2'!0TI1 4!- u · J•7A 121-
utn·:, 81- t:¥183 8/- \)?..<.-\ 5/- UllPJ>O 6,6 ~IJ21 51- ~1'7 81- 12_.,ill8 11/- 22:t))ll 91-
1JR1'.!0 2!- ~:Fliw 8/- J'(,'(;li< 51- llllPS~ 6}6 2X2 31- GP I7 6/· 12AT7 41- 30iA 518 Photo Tube. Dt-:1'".!:, 16/- 1:111'1 300}- t'CCS• 71· UUL21 Ill- 3M ~1- Glo'lsO 6/8 12AU7 6/- 313C 26!- UI>H.:~ 61-
IH'i3 6/- lr.l .3:t 3[9 1'001'9 101- ucx;s, 8}6 3A}lObA 20/- GF12 4/6 12A_X7 8/- S:iOB sr- 0816 12,f8 
1)>'\ll 3 - .. !1.3•1 101- I'CPSG 8 '6 UCII·I:I 616 3AH6J 361- 61'13 51- I:!AYi 101- :J~7A 70/- IJ31A 6~1-1)>.92 3!- gt~:J5 51- l'l'l-"82 8·'6 UCII81 6/- SA/16i'fM 251- Gl''!J:! 4/- l:.!HAG 6:8 308A ()f- G09iC 3601-OF'9G 6•- ¥.1.811 17/8 l'CJ'84 61- U<.:I.S2 81- 30~ 

.._,_ u>·as 3/· 12DP.G 71- ~93A 161-
OKU:.! 816 El.Al 71- 1'Cl.J3 1 9!- UCVl3 10/- 387 61- t1U60 218 l'lDU7 1/- H6A 8•-

SP«i&l Valns IJKW 6)6 IHA2 9/- l'Cl-82 61- UP<! 7/- 3D2' 6/- l.iD I 8/· 12<:8 31- 703A 30/-
1Jl.9"J ~I· V.l.:IO 81- l'CI ... '1.1 813 UF"'iU 6!- 311:!8 16/- 81JUM 1!6 l2J16 t l- iO~A 10/- ACTG !8 
1)1.93 81- >;I)JI 81- l'CI)J4 7/- UlAl 61- 3&211 601- GJ.1WA 101- 12J60T t /8 71ltB 601- K!WI £4 
DJ.n; 618 ~UI:I 013 1'<:1.811 8;6 U1.8< 616 3Q< 6/- 6J60 ~1- 12Ji01' 8!6 7liA 31· h ltS'l:A !3/10/-
1)1.90 6!6 ~:lJI.I 61- l'CL86 91- uu• 71- aor.oT ?/8 UJG 3/6 12K i0T 21- 72-IA 161- I U'14 25/-
DUlin 81- 1~1..8& 8/- JlJ-.:N'l6 410 UUtt 818 3:1·1 4/- 6JGW 81- 12K dM 101- ISO I 81- 2J".!:.! 12110/-
Ol..~IU 161- I·:L~l 4/ 6 l'£!'040 31- UY:Il 716 3V.a 619 aJ7U ~~- 124J;"G1' 313 80~ 2218 2J6< 3 
~fW>• 22 - t::L~l3 5/- PEN'l'!OA 31- UY & 61- 4C".l:7 361- OJ7M 81- 12$A7 11- 807 s;- <17A 30/-
1-:SS<.:C 12!- ~:t.30v 20/ - PL:IO 7/6 VJI20 4/- 401 41- OKOOT 616 l'lSC.7 

,,_ 80$ 81- 3.1/9'.!/t: !37110/-
1'!1 14~ 218 l::.ll8(1 61- Pl-'!8 18!- \TI5Uj 61- b A 1730: 61- OK 70 21- l"l$:07 3/- 811 1718 i14AY .. 
t-;l'!"J'.!. 91- l<i\181 7!8 I'I)Jl 71· \119:.!4 201- 6A!HO 61- 6 K 70T 419 1:!8117 3 1- K13 70i- ':26A 30/-
812~0 601- K MS.. 813 rLS".! 61- \ .-MP.tU 121- blt.&CJY 91- ~K8G 3/- l~SJ7 61- 816 361- i '.ntA 191-
Rl4l.''l 301· BM8o 9}- l)LS!i: 61- Vl'"l3 31- 31' lt 

,,_ 
O~tiO'l' 813 12SK 701' 31- 62U 301-

l~l6".!J l 218 1-; N:U 10/- 1'1.84 8,8 Vl' \ 33 9/- OU• O 4/ 6 GK~M 8/8 12SS 7tl1. 6/9 8\!illl 601- TramiJtol'1 
BASO II- ESU?< 80/- P il12..1A 51- VH9!t 61- 6V40 8/- 6UiG 6.f .. l2SR7 6/- 83<lll 41- OC-4~ 8/-
~A73 71- ~!iU':.!U'.i 61- . .,.. ,~ 10/- 1' 1110>/iiO 51- 3X40 818 6L60 61- t2Y4 2/- 832A 451- oa:•• 61-
EAU~ 61· e v o1 616 J"'''.!.Sll 7/6 l-11.1 71- 832 151- OC71 61-
t-!AC!H 318 l<:\'tl6 6r8 Pl":!bM 718 100~ 8/- 8S3A 2-401- Ot.:7:t 1!-
RAP42 81- H\'91 31- 1'X4 141- P. c. RADIO LTD. 19&0 15'- b,i 81- OUII 7/-
EU31 1/0 K7.40 61- rxw 9/- 1003 10}- SI S 61· OC82 101-
t1B91 31· EZ<I 6/8 I'V32 9/8 
f:HC;J3 6/- ~:zso 6/8 PY33 818 170 GOLDHAWK RD., W.l2 MA.V I' 01'1/&flS 14-\ ' STOCK lttellldf Ot~!hodf Rc11 Tubf;l 
&11041 1/- EZ81 3/8 PY~O m oru1 Sp«ittl l'ah~l. U.K. Ordua below £l P . .t Il. 1/ ·: over 
EUCSQ 61- •• ,6037 61- I'Y81 SHEpherd's Bush 4946 AU, 2/ •: 0\'er l S, P • .t l'. lru. C.O.D. 2/G extra. Over-c.-. 

P OfU\@;e n t r& • t «<e-t . 

I Open 9-5.30 p.m. except Thursday 9-1 p.m. PERSONAL CALLERS WELCOME I 
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CODAR A.T.5 
12 WATT 2 BAND 

MINIATURE TRANSMITTER 

Oesisned 
lor both homo 
su.t ion and mobile use, 

''The 
t iny 
TX with 
the 
BIG 
voice11 

Tho CODAR ATS l Band 160/80 motro miniature Tr>nsmittor sou • 
new hlch sundard in porrorrnance, scylin& a:nd rugged rcliotbitity at a 
cost th:u defies comparison. Hich st3bility new type V F.O . with e3.sy 
to road ulibr>tod dial 1·8·2·0 Mc/s and 3·5-3·8 Mc/s (up to ~ Mc/s for 
eKport) Pl:ue currant motor. Pluo and screen modul:Jtor plus modula· 
cion pe"3k tndic-ator. Low loss air' spaced CODAR-QOIL Pi-net output. 
AM/CW function switch and panel key 1uk. Plug ch:.ngoovor for 6 or 
12 volt he>ler supply. Size 8V X s· X 1'. 

P RICE COMPLETE £1 0 • 10 • 0 C.rrioge 1/-. 

For an unbiased opinion :uk tha chap who us~ O('le, there•s lou of them! 

Match onc P.S.U. Type 250/S lor 200-250 A.C. with Stondby/ Not/<nn>· 
mit and aerial chan&eover switch'"'· stabilised V.F.O. supply, neon 
H.T. standby/on indicator. £8 . 0 • 0 Carriage 6/6. 

GOING MOBILE P 
The 12 M/S ll volt sohd 
sute pow.::r supply Untt 
and I 2 RIC Remote Con· 
trol Unit provtde full 
mobtle facilities for the 
ATS Tnnsmiuer. Jun plua; 
in, that's .all! fast and easy 
changeover means one 
Tnnsmn.ter for home and 
mobile use. The 12 M/S 
P.S.U. uses • toul of 7 
conserv:atively nted semi· 
conductors in conjunction with a 
ferrite cored corord transformer to 
provide high efficiency with OM.Ueme reliabilitY. In addnion a un.ique 
fcnure is the built·in remote control l::acility usin& a precision mlcro­
mintature heavy duty relay which allows for cuier insulliluon 1nd avoids 
l .T. voltoge drop ond heavy duty woring. Dimensions 6!' • J;* x 2;·. 
Complete with .. ~ power supply ~nd control c.ables, installation dna. 

£ 1 I • 5 • 0 Carriage Sf· 

The 12 R/C Remote Control 
Switching Unit provide.s 311 
switching, STANDBY/ NET/ 
TRANSMIT ond oorial 
chan,eovcr switching, plus 
H.T. ON indicator. Dimen­
sions 5• )( 2'"' X t t •. CompiC[C 
with plugs. 

£ 2 . 7 .6 

H.P. Terms Avall>blc 

Please quote Dept. I '4 on all cnqutries 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE. 
Soulhw•Ck. Sussex. fel. 3149 

Carriage 3/~. 

e PETER SEYMOUR LTD. co~~~:-:.~~~~~Ns 

SW AN-350 TR~-NS-CE-1~~-c;;_usT_s ---' presents :-THE 
5 BANDS-400 WATTS ~~~y £205 

• 3 ·5-~·0 Mcls, 7·0-7·5 Mc/s, 13·8S 
11·35 Mc/s. 21 •0-li ·S Mc/s. 28·S· 
29·0 Mc/s ( 10 meter lull covenl• 
kit ava.ilablc.) 

• Transirtoritcd VFO, temperature 
and volt.l,ge nabillxed. 

• Precision duill·ntio tun10c. 
• Cryst:.lllouticc filter. 
• A LC • •• AGC •• S·Meter. 
e St on. high, I lin. wide, II on , deep, 
• 400 watts SSS inpu t. 

320 wam CW input, 
12S w;uu AM input. 

• Sideband supprenion: 10db 
Curier suppression: SOdb 
Third order di!tortion : lOdb 

• lower sideband on 80M and ..OM. 
Upper sideband on 20M, ISM, and I OM. 
(Opposite s ideband ~it availoblo). 

ACCESSORIES: 
• AC power supply. match•nc ub•net wtth spe!;~kcr, Model 2306 ... £'45 
• 12 Volt DC Power supply. Model ~12 ....... .......................... £60 
• Plu&·in VOX. Model VX· I ................................................ £16 

And in :~dd•t•on has the usual wide 
range o( ltCMS, including: 
COlLINS receiver type R390. the 
highest sundard of receiver pas· 
sible, 500 kc/s-32 Mc{s In 32 bands. 
frequcn'y meter ilCCuracy wi[hin 
200 cps. Roputod to cost £1,000. 
offered "' .. .... .. .. ...... .. .. ...... . £395 
Eddystone 888A 160-10 Meters 
am>teur band• on ly. SSB. CW. AM. 
.. .................................... ... as 
Eddystone 640 1·8-30 Mc/s, 210 a.c. 
Input. X tal niter ClC. ............ £25 

Honhki< Mohicon 600 kc/•·lO Mc/s >II tronsostor ..................... £.2S 
Hallicrafters SRI50,80·10 Mtrs. transceiver" with .1.(. and d.c. P.S.U. 
mobile moun tin& ro1ck and all X raft for 10 Mtrs. To c lear .... . ....... £260 
Eddystone 810c os brond new. ~80 kc/s-30 Mc/s. Cost now £61 ... £1 
Eddystone 9~ as brand new. 180 kcls-30 Mc/s. Cost new £125 ... £95 
G.E.C. BRHOOD toble model ISO kc/s·ll Me/• 100-250 o.c. in put... as 
Fer the CW miln the l.tten Hall•cr:~~ften Type HAS M1xer VFO. Highly 
suble outputs (rom 80·1 M[rs, Bnnd new. .................. . .. ... .. . £..0 
MC Jones direct readin& dummy load waumeters, flOW. 50·600 Mc/s 
Slchms ............................................................................ £15 
Viceroy Mk til A wnh power unit, as new ................... ........ £II S 
Viceroy Mk II with power un;t, :as new ................................. £95 
Viceroy Mk I with power unit. as new .. . .. .. . .......................... .• £75 
1X 150As. Sorry no bues. .... .. .......... ........ ......... ............ Q I 0 
BY 100 equiv:atenti. 6d. p.p. any quantity ..................... .... ... ~/6 each 

SE.E. THE. NE.W SWAN 350-NOW! H.P. available on equipment over £35.0.0 inclusive 

410 BEVERLEY ROAD, HULL, YORKSHIRE TEL: HULL 4 1938 (43353 after 7.30 p.m.) 
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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 requirements, Itself, are included, and the 
method of sitting the examination and applying for the 
licence Is fully described. At the end of the Course, a 
complete series of specimen exam. questions with fully 
worked model solutions are provided-giving invaluable 
revision before students take the exam. We also provide 
full training for the Morse Code-including morse key, 
transistor audio oscillator and 12 in. L.P. practice record. 
This latter equipment is available separately from the 
Course if required. Our record of successes by our 
students for the Exam. is unsurpassed by any other 
institute. We have been established for over 23 years and 
specialise In the teaching of radio subjects only. For full 
details write NOW to address below. 
COURSES ALSO AVAILABLE FOR ALL EXAMS. 
A ND SUBJECTS IN RADIO, TV and ELEC· 
TRONICS including Gra d.I.Brit.R.E.; CITY and 

GUILDS CERTIFICATES, etc. 
,----------------- .... I POST NOW FOR FREE BROCHURE I 
I 

To: British National Radio School, Dept. 12. Radlo House, Reading. I 
Pleose send details o( your Courses, without obligation, ro: 

I NAME ............ .................... ....... ............ ............... ..... ............ , 

1 AD~~:~IsH ..... N'iTio.;;;'A·t: .... i\'Aolo .... sc·H'o·o·L:· .... 1 

~ -----------------J 

BXI TOWERS 
SELF-SUPPO RTING, TILT OVER, CRANK 

UP AND DOWN 

All Steel Electric Arc W eld ed 
H ot Dipped G>lv~nizcd 

These towers have two or three teles­
coping sections, winding up to 50 or 60 
feet. At the top is a Rotator Mounting 
Platform for a C.D.R. Rotator. The 
sections hinge on a 6 ft. ground post 
with a winch to tilt the tower over 
to ground level for easy fixing and 

adjustment of Antenna. 
W ill support 3 Element, 20 Metre. Beam or Tri 

Ba.nd Quad 
Price: Complete with Ground Post and two 

W inches 

SO ft. TWO SECTION £ 120 DELIVERED 

60 ft. THREE SECTION £ISS DELIVERED 
Motorised winch. Rcmocc control r3ising and 
lo wering o f tower from sh~ck. Fully aucomuic. 
Adiusrable height with limit $Witches. f or AfC 
Mains only. Price: £49.0.0. Complete with shack 
control unit . 

JAMES FARLOW 
49 MOUNT PLEASANT ROAD 

CHIGWELL, ESSEX 
T•l.: Hainoul c 4S46 

"Oemon$cr.uion cower can be ~con •• my QTH" 
THREE SECTION TOWER& MOTORISED 
RAISING W INCH. PACKAGE DEAL . 

.£200 delivered. 

THESE ARE JUST TWO ••••••• 
(We haven't e nough room to show you all of them) 

•.••.• BUT IF YOU WOULD LIKE 

FURTHER DETAILS OF THE REST 

OF OUR LARGE STOCK OF HAM 

GEAR JUST WRITE, ' PHONE OR 

CALL IN FOR A DEMONSTRATION 

LOOKING FOR THE 
BEST IN TRANS-
CEIVERS? Write now 
for full details of the 
NATIONAL NCX-5. 
£255.10.1 

LOOKING FOR A 
GOOD RECEIVER? 
Write now for full 
details of th e 
NATIONAL 
NCI90X. £99 

.. 

~-0 
-b-

Q ~ o= -- 6 OiiO -r- - .. --
New and second-hand 
equipment on display 
Monday to Saturday 
9 a.m. to 6 p.m. 

21 VICTORIA ROAD, SURBITON, SURREY 
100 yards from Surbiton station Tel.: Elmbridge 2833 and Lower Hook 2000 Opposite Victor Value 
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RADIO SOCIETY OF 6REAT BRITAIN 
INCORPORATED 

1926 

PATRON 
H.R.H. THE PRINCE PHILIP 

DUKE OF EDINBURGH. K.G. 

--•COUNCIL 1965--------------
PRESIDENT E. W . YEOMANSON, G3 11R 

IMMEDIATE PAST PRESIDENT G. M . C. Stone, AMIEE, AMIERE. G3FZL 

EXECUTIVE VICE-PRESIDENT R . F. Stevens, G2BVN 

HONORARY TREASURER N. Caws, FCA, G3BVG 

ORDINARY ELECTED MEMBERS J . C. Foster, G2JF 
R. C. H ills, BSe(ENG). AMIEE. AI'•IIERE, G3HRH 
E. G. Ingram, GM61Z 
A. 0. Milne, G2M I 
L. E. Newnham , esc, G6NZ 
J. W . Swl n nerton, TO, BSc (ECON)(t-t O NS). AIL, 

G2YS 

ZONAL REPRESENTATIVES 

Louis Varney, AMIEE, AIL. G5 RV 

H . A. Bartlett, G5QA 
L. N. Goldsbrough , BSc(OXON), MA. G3ERB 
J . C. Graham, G3TR 
R . H . J ames, AMIEE, AMIERE, GW38f'"H 
A . D. Patter son, BASe. G I3KYP 
F. K. Parker, G3FUR 
J . F. Shepherd, GM3EGW 

GENERAL MANAGER AND SECRETARY John A . Rouse, G2AH L 

.. II ,, ,j, .IIIIIUII.III. I 111'1''11 11 ',lu .. 

REGIONAL REPRESENTATIVES 

Region I.-North Western. 
Region 2.-Non h Eutern. 
Region 3.-Weu. Mid1Jnd1. 
Recion 4.-Eut Midl1nds. 
Recion S.-E"Utern. 
Region 6.- Soc.n.h Centr.ll. 
Re,ion 7 .-London. 
Recion 8.-South Eanern. 
Rogion 9.- South Woucrn. 
Region 10.-South W>lcs. 
Region I I.- North W•les. 
Region 12.- North·E•tt Scotlond. 
Region 13.-South·Eott Scotlond. 
Region 1~.-Weu Scotl•nd. 
Recion I 5.-N orthcrn ln~land. 
Recion 16.-bst Ancli•. 
Region 17.-Scuthern. 

B. O'Brien, G2AM'I', I Watorpark Ro•d. Prenton, Birkonhoad, Cho•hirc. 
J. R. Petty, G~JW. 580 Red mires Ro•d . Sheffield 10, Yorkshire. 
W . A. Hln lns, GSGF, 33 Cedars Avenue. King•winlord, Brierley Hill, Staffs. 
f . C . Word, G2CVV. 5 Upl•nds Avenue, littleover, Derby. 

t Jw~L."!i~~d(;~~t~l~.;~~:;:~~~ ~:~~ee~ ~~!f;.~~~~~~f:~cenershire. 
P. A. Thorogood, G~KD. 35 Gibbs Green, Edgware. Middlesex. 
No~m•n D. M•uock. G2DFG, "Bracknone• ... 185 Cheriton Road, Folkenone, Kent. 
R. E. Griffin, GSUH. 13 Alexondro Ro•d. Upl•nd•. Bri,.ol 3. 
C. H. P>rson•. GWSNP, 90 M•osycoed Ro•d. Heath. Cord iff. Gl.lmorg•n. 
J. E. Thornto n l2wrcnce, GWJJGA, " Pc rnnporth." E:\st Avonuc, Bryn Nc.wydd, ProStuyn, flintshire. 
G. B. Woffindon. G M3COV, 5 1\ockwell Crescent, Thurso. C•ithne ... 
G. P. Mill•r. GMl UM. 8 Plowl•nds Gardens. Edinburgh 10, 
D . W . R. M•c•die, GM6MD, 154 Kin&S>cre Ro>d, Glugow, 5.4. 
J. W illiam Douglu, GlliWD, 21 Wellington Gardens, B•ncor, Co. Down. 
P. J. Nolsh. GlEIX, 6 Mildm• ys, D•nbury, Chelmsford, Euex. 
L H. F Southweii,GlJLS, I 5 Hollyb•nk Ro•d, Hythe. Southompton, Honts. 

Ul!llllllnlillllr.l' llnlUI~ ''' 1 !11wJ m ll!llL~mm~ , mn.cmm:II:Jiillllllll" :r.u:lllliiiiMit:l!llWIIJD tc:. nm•ru mmm .1 rc~ 

QSL BUREAU MANAGER 

A. 0. M i lne, G2M I, 29 Kechill Gardens, Bromley, Ken t 
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SPECI FICATIONS 'AND 
PERFORMI\NCE OATAr 

e GAIN ( 8 db.} (f f8 24 db.) . 
e HAND/£$ MAXIMUM L'EG L ROWER 
e BOOM LENGTH 20, ft. 
e MAXIMUM CLEMENT LENGTH 37 II. 
e TURNING RADIUS 22 ft. 
e WIND LOAD (80 mph wfnd)-140 lbs. 
e ASSEMBI:fD WEIGHT 40 (bs-.. 
e SHIPPING WEiGHT 49~ lbs. 

Mosley has designed tlie most outstanding three elemeat 
array for 20 metres on the market tod,ay. · This dean• 
line aerial will gi ve you that OX punch that will over• 
ride QRM. This ae;ial has a new anti-flutter design wliich . 
virtually elimi~ates element flutter and boom vibration. 
The A-203-C is a wide spaced"' gamma mqtc he.d, full size 
beam, bui It with swa~d tubing elements for extra duro· 
ability. This antenna will approach the performance of 
many four to .six element beams without the headQches of 
large size arid weight necessary for. these large beams~ · 

NEW RV-4 Vertical. 10, IS. 20 and 40 metres. requires no radials. 
V-4-6 Vertical. 10, IS, 20 and 40 metres. 
V-3 Jr. Vertical. 10, IS and 20 metres. 
VTD-Jr. VerticaL 10, IS and 20 metres. For chimney or pole mount ing. 
TW-3X. El Toro. Vertical. 20, 40 and 80 metres. requires no radials. 
TA-3 1 Jr. Vertical or Horizontal Dipole. 10, IS and 20 metres. Self-supporting 

from centre. 700 watts p.e.p. s.s.b. 
TD-3 Jr. Trap w ire Dipole. 10, IS and 20 or 40 metres. 
D-4BC. Base loading Coil for 80 metres with V-4-6. 
MA-3. Mobile Whip. I 0, I 5 and 20 metres. 
SWL-7. Receiving Dipole kit. I I. 13, 16, 19, 2S, 31 and 49 metres. 
RD-S. Receiving Dipole kit. I 0, IS, 20. 40 and 80 metres. 

Bea m s TA-33, TA-32. TA-36. 2 kw. p.e.p. s.s.b. 10, IS. and 20 metres. 
TA-33 Jr. TA-32 Jr . 700 watt.s p.e.p. s.s.b. 10, IS and 20 metres. 
A-203-C. A-310. A-315. A-210. A-215. Single band power beams. 10, IS or 20 metres. 
A-142. 14 Element 2 Metre Beam. 
Transmitter. Mosley Commando II s.s.b. 180 watts p.e.p. New styling. 
New Polystyrene Rope. ;j--ton breaking strain, for supporting beams. etc. 

ML-6 no breaking-up of guy ropes now necessary. 
All Antenna accessories, Rotators , Coax, W ire, Towers etc. 
Indicator S.W.R. will handle 10-500 watts continuously. Price £.6. 10. 0. 

W e are the Antenna peo ple 

••• ~., ~ dtr!. 
40, Valley Roadt New Co•tusey, Norwich, Norfolk, NOf'. 26K 
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Current Comment 
discusses topics of the day 

The Importance of IARU 

TH E International Amateur Radio Union was 
formed in 1925 and the second paragraph of its 

constitution, selling forlh the objects of the Union, 
specifically mentions the promotion and co-ordination 
of two-way radio communication between the amateurs 
of the various countries of the world. This is the basic 
thought underlying the remaining objects and activities 
of the Union. 

Since 1925 a great deal of work has been done in 
many countries in order to make the organization as 
effective as possible. The formation of the Region l 
Division was a vital link in the chain, and, with its 
many activities, is an example for the rest of the 
umateur world. 

In addition to routine activities ils a Member Society, 
the RSGB undertakes other tasks within the IARU 
framework. For example, co-operation with the 
German National Society, D A RC,asjoint co-ordina tors 
of the Region I IQSY progranunes. A Band Occupancy 
Check to obtain figures to support the amateur case 
at fu ture frequency a llocation conferences is now 
being undertaken by a number of volunteer operators, 
and here again the RSG B is co-ordinating the efforls of 
other European societies. At the 1963 Malmo Confer­
ence trc Society was a!'ked to undertake a review of 
licensing conditions throughout Region I while the 
lntruder Watch, an extremely valuable and competent 
organization, is now being emulated by other National 
Societies all over the world. The interests of the users 
of the bands above 30 Mc/s arc considered by the 

Region I Permanent V.H.F. Commiuee on which the 
RSGB is represented. 

The further development of the IARU and its ideals 
is a cornerstone i11 the preservation of the Amateur 
Radio movement as we know it today. Recruitment of 
new member societies must proceed with all endeavour, 
and there must be contilluing liaison between the 
Member Societies and also between the Regions and the 
Headquarters Society to ensure the development of a 
common policy designed to safeguard the amateur cause. 

How arc the ideals to be put into practice? In order to 
faci litate essentia l meetings and discussions, funds must 
be made available. At the present time the contTibu­
tion of each Member Society in Region 1 amounts to 
50 Swis~ centimes(= IOd. sterling) per licensed member. 
Bearing in mind that the amateur frequencies have 
probably the greatest inrestmellf pet· k ilocycle of any 
part of the h.f. spectrum, this seems to be a meagre 
basis on which to c:trry out vital work, This, and other 
matters a ffecting the whole future of Amateur R adio, 
will be considered at the next IAR U Region I Con­
ference wltich will take place in Yugo~lavia next year. 
It is worth noting tha t the RSG B formoo a Working 
Group some months ago to ensttrc adequate preparation 
for thi~ meeting. 

By your support of the RSGB and participation in 
its work, a great deal of which must necessarily be of a 
volunta ry nature, you can maintain the Society as an 
etl'ectivc force in the JARU and thus play an important 
1>art in the preservation of Amateur Radio. 

Tenth Anniversary Mobile Rally 
SUNDAY, JULY II , 1965 

College of Technology, Headington, Oxford 
Talk-in stations will be in operation on 160m. BOrn, 4m and 2m. 

1t is hoped to have the following a ttractions: Morris dancing. lecturettes. films. raffie and lucky-dip, 
demonstra tions, compe titio ns, trade exhibitions and home built equipment. 

Light refreshments. complete cover and car parking facilities in grounds will be available. 

Organized in conj unction with the RSGB by the Ox ford and Dist rict Radio Society 
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News from Headquarters 
Council Members entertain 
Mr. George Wallace, M.P. 

On June 15, 1965, members of the Society's Cuw1cil 
entertained Mr George Wallace, M.P., at a small dinner 
party at the Kingsley Hotel in London. 

During the evening, Mr Wallace made it clear tha t his 
inrerest in Amateur Radio extends far beyond reciprocal 
licensing, about which he asked a question in the House of 
Commons on March 16. 

GPO Morse Tests 

l>rovided suiTiciem applications are received. the GPO 
will be conducting Morse tests during the week commencing 
September 13, 1965. at the following Head Post OITices: 
.Birmingham, Cambridge, Derby, Leeds and Manchester. 
Application forms may be obtained from the Radio Services 
Dept., Radio .Branch, GPO Headquarters Building, St. 
Martins-lc-Grand, London E.C.I. Completed application 
forms, to wltich the entrance fee of I Os must be aiTixed in 
stamps, must be posted to the Wireless Telegraphy Section 
to a rrive not later than August 19, 1965. 

GJPL not on 80 metres 

G3PL has asked us to make it clear that he is not active 
on 80m and does not operate single sideband. 

It appears that Mr Dunn has been reccivi.ng QSL cards and 
other communications which should have been sent to 
another station with a similar call-sign. 

Proposed World DXpedition 

A DXpcdition round the world, visiting such places as 
Jamaica, Antigua. San Francisco, Fiji, Samoa. etc., and end­
ing in Kuwait, is planned for December 1 until about 
January 10. Good c.w. proficiency and general fitness is 
essential. Anyone who is interested in joining this DXpedi­
tion should write in the first instance to the Editor, RSGB 
BULLETIN, marking the envelope " DXpedition." 

Staff Vacancy at Headquarters 
There is a vacancy for an enthus­

iastic radio amateur with a good 
command of English to join Head­
quarters staff. The work will be 
concerned principally with the RSGB 
BULLETIN but there will be ample 
opportunity to gain experience in the 
production of the Society's many other 
publications for the amateur. 

Applications, giving details of educa­
tion and previous experience (if any) , 
shou ld be addressed to the 
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General Manager, 
Radio Society of Great Britain, 

28 Little Russell Street, 
L ondon, W.C.1. 

Mobile Operation 

On June 25. representatives of the RSGB attended a 
meeting at the Ministry of Transport in London called lll 
discuss the objections of interested organizations to the 
proposed regulation forbidding the driver of a vehicle lo 
operate radio transmiuing equipment whilst the vehicle 1s in 
motion. The Ministry officials took note of the very strong 
case made by the Society on behalf of holders o f the Amat..:ur 
(SOLI!ld Mobile) Licence. The Minister's decision will be 
made known later. 

After the mee ting. Ministry officials inspected a typical 
amateur mobile inslallation and expressed keen interest. 

RSGB Member Is re-elected Vice-President of the 
Society of Motor Manufacturers and Traders 

The Chairman and Managing Director of the motor 
mMufacturing company Alvis Ltd .. Mr. J . J . Parkes, 
F.R.Ae.S .. has j ust been re-elected as Vice-President of the 
Society of Motor Manufacturers :u1d Traders. Although 
his work has always been connected with motoring and 
aviation- he was a founder of Airwork Ltd .. which later 
became British United Airways, and has been employed by 
the de Havilland Aircraft Co., and the Rootes Group- he 
has held an active interest in amateur radio for many years. 
His call-sign is GSQK. 

G6GR elected Chairman of Midland Section of JERE 

Mr. E. L. Gardiner, B.Sc., G6GR, has been e lected chair­
man of the Midlands Section of the Jnstitution of Electronic 
<mel Radio Engineers. Mr. Gardiner is an ex-oiTicio member 
of the lnstiLUtion's General Council. 

Held Over 

Due to J>ressure on space, a number or teclutical and 
topical a rticles have been unavoidably held over to the 
August issue including Profile and the rules for the R egion 
I LARU V.H.F. Contest to be held on September 4-5, 1965. 

Wayne Green, WlNSO, editor or 73 Magazine recently visited 
H eadquarters. In this picture he is seen with G2AHL (left) at the 
London Single S ideband Dinner on May 29. A report on the Dinner 

will be published in the Aus:u..st issue of the Bulletin. 
(PhoLo by W2N50) 
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Assessing Semiconductors 
Methods of Measurement and a Simple Diode and Transistor 

Testing Device 

By R. H . MUNRO, VS6EL • 

THE main purpose of this article is to de cribe a verv 
simple method o f testing diodes and transistors using 

a standard multirange testmeter. 
The measuring device has the following essential features : 

(i) Extreme simplicity of construction. 
(ii) Rapidity of construction- the total time so s pent 

should not exceed half an ho ur, including time 
devoted to selection of parts. 

(iii) It makes use of a standard mult imeter or the type 
used by a lmost every radio experimenter, a nd the 
bcltcr the meter, the belter the results. 

(iv) It measures ro rwanl a nd inverse rcsiswnces of most 
types of semiconduc to r diode. excluding s ilico n 
types. 

(v) It measures 1',. of transistors. 
(vi) It measures transistor {3. 
(vii) It provides a guide to the linear ity of the transfer 

characteristics o f transistors. 
(viii) It possesses built-in protection against meter or 

tran~is10r damage while carrying out the measuring 
process. 

(ix) It !s extremely cheap. Even the "gold-plated·· 
vanety should not co t more than 10/-. while in 
the majority of cases the components will come out 
of the j unk box. 

. Some method of assessing semiconductors is a necessi ty 
l~r ever·y ~m:neur who is using. and trying to familiarize 
hrmself w11h these components. Although there is an 
excellent, and simple. instrument described in the RSG/J 
Ho11dbook [I], it suffer from the drawback that it tics up a 
good meter movement. In additio n the co nstructio n of 
such an instrument con ume$ rather too much of that 
precious commodity, iime. 
. ~s. a re ult of talking with groups of amateurs and 
rndrvrd.uals about transistors, the writer has come to 
apprecrate the need for something really simple which will 
at l~st provide a "good/ bad ·• verdict. The device to be 
d~scrrbed can. if its. limitations are properly understood. 
grve a reaso nable gurde to the ·· goodness .. of a transist: r. 
but no t its rrequency characteristic. Consideration of the 
result of the test, combined with inspection, will , ho wever. 
enable th!! average amateur to make a good guess as ro 
whether the unmarked specimen is an a.f., r.f., or power 
type. 

Any reader who does not know very much about transistors 
is strongly ad vised to purchase a few and practise with the 
testing devioe to be described. There are a vailable. on the 
UK surplus market. a large number of transistors which 
can reasonably be described as ·· seconds:· The majority 
of these transistors can be put to good use. They possess 
the advantage o f being very cheap so tha t if one or two 
become extinct as a result o r experimentation. no great 
harm will have been done to the fami ly fi nances. 

As. an illustration of ~vha t can be do ne using these surplus 
!ransrsto rs, two, dcscrrbed as PXA I02 types, have bee n 
rnc?rp'!r~ted by the writer in the sUltio n freq uency standard. 
TillS utrlrzes a 100 kc/s bar, one transistor functioning as a n 

• 9 Pc;ok Mansions. 116 Peak Road. Hong Kong. 
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oscillator and the Other as a pulse amplifier with grounded 
c rniuer, from which signals are ro:adily detectable in the 
14 Mc/s band. The interesting feature of the oscillator 
circuit is that it virtually reproduces the cry tal maker's 
recommendations for usc with a valve. This is a standard 
Colpitis configuration using no inductors. 

Although the testing device has built-in protection, in 
order to save the unwary from wrapping the pointer o f that 
expensive microammeter around the stop. it is essential to 
understand the method of use and the basic charac terist ics 
of the semico nductor under test. This may be a repetition 
or well kno\~n facts t~ quite a number o f readers, and if so. 
they arc advrsed to s krp the next two 1>amgraphs and go o n 
to re:td about a less widely known method of computing 
transrstor {3, a nd the description of the testing device itself. 

cverthclcss, s0 much confusion is caused in the minds of 
the beginner in this sphere by being suddenly thrust into 
the midst o f a dissertatio n about mino rity carriers and 
suchlike before :rchieving a pro per understanding of how a 
tr;lnsistor works, that it is ho ped not to reprod uce tbat 
error in this article. We will be concentrating o n the ·· how.'' 
and no t worrying overmuch about the .. why.'' 

Introduction to Semiconductor Theory 
In a germanium semiconductor diode, the a node is 

fo rmed of p or posi tive type germanium, while the cathode 
rs composed of 11 or negative type germanium. The two 
arc prcsse·d against o ne a no the r to form a sandwich, o r f/·11 

j unctio n as it is called. In an alternat ive form of germanium 
semiconductor diode. the two clements arc formed not by 
means of a junction. but by po int contact: the modern 
equivalent o f the old ··eat's whis ker .. detector. The point­
contact diode is formed of 11 type germanium in contact 
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Fia. I. Forward and inverse characteristics of ae rm:t.nium diode. 
Th• forward current is plotted in milliamp1, while the inverse 

current is plotted in micro amps. 
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Fi1. l. The fl-n-fl transistor considered a.s a combination of two P·n 

diodes. 

with the point of a springy tungsten wire, under which a 
small area of p type germanium is formed during the 
manufacturing process. Although the majority of germanium 
diodes in amateur use are of the point-contact type, such 
as the OA 70, OA 79, OA8 1 and O A85, virtually all tran­
sistors are of the junction type. 

The essential operation of both junction and point­
contact diodes for rectification is similar. Fig. I is a 
generalized diagram of the forward and reverse charac­
teristics of germanium semiconductor diodes. The forward 
current is expressed in milliamps, while the inverse current 
is shown in microamps. Forward current is the compara­
tively large current which flows when the anode of the diode 
is made positive in relation to the cathode, and reverse 
current is the very small current which flows when the 
anode is made negative in relation to the cathode. The 
first aim o f any simple test will therefore be to check the 
forward and reverse currents at practical voltage levels. Jt 
would of course be simple to carry o ut a test for forward 
current using the low resistance range o f a multimeter. 
Although the majority of semiconductor diodes will safely 
accept a forward current in Lhe region of 30 to 50 mA. there 
are a few whose maximum is much lower: as low as 5 mA. 
As on the low ohms range of a multimeter there may be as 
much as 50 mA passing through the object under test whose 
re-sistance is very low, the danger will be appreciated. Any 
tester ought therefore to limit the forward current to a safe 
figure. 

ln a p-u-p germanium transistor, the collector is composed 
of p type germanium, the base of 11 type, and the emitter 
of p type. A simple diagrammatic illustration is shown in 
Pig. 2(a). Some of the characteristics of a p-u-p transistor 
can be understood by considering it as a combination of 
two p-n diodes joined o n the 11 sides (Fig. 2 (b)). Such an 
illustration must not, however, be taken any further than 
the description advanced here. 

Referring again to Fig. I it will be understood that if the 
base of the transistor is negative relative to the emitter, 
current will flow between the base and the emitter. If, 
however, the base becomes positive in relation to the 
emitter, virtually no current will flow. Somewhat similarly. 
when the collector is negative in relation to the base, with 
the emitter open circuited, only a minute leakage current 
flows. The reader is now advised to dismiss from his mind 
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Fi1. J. The two varietie• of collector leakaae current. I ' co and leo· 
(a) Collector leakaae current in arounded emitter (I ' co)• (b) Colloc­

tor teaka1e current in 1rounde d bue ( leo)· 

432 

the s uggested illustration of a transistor as a combination 
of two diodes. 

When the base is open-circuii, and the collector is made 
negative in relation to the emitter, a considerable leakage 
current flows, which in the case of an a. f. transistor such as 
the OC71 will be o f the order of 150 ,.,.A for an applied 
voltage of 4·5 volts [2). This collector leakage current with 
the base open-cirucit is known as !',., spoken of as ·· I dash 
CO." It is also known as 1.,. and sometimes, incorrectly. 
as /, . In this article it will be referred to as /',.. Although 
it has now apparently become the custom for particulars of 
/',. to be omitted from the usual summaries of transistor 
characteristics [3], it is quite useful to be able to measure it. 
as will be seen later. The other impo rtant transistor leakage 
current is that occurring between collector and base with 
the emitter open-circuit, and is termed 1,., although it is 
also known as /,,,.: it will always be referred to as 1,. in this 
article. In the case of the OC71 the /,, is of the order of 
4 p.A with an applied voltage of 4·5 volts [2]. To assist the 
reader to familiarize himself with these two important 
characteristics they arc shown diagrammatically in Fig. 3. 

In order to bring to life a p-u-p junction transistor a negative 
voltage is a pplied between the collector and emitter, the 
collector being maintained at a negative potential. Also, 
in order to keep the transistor in the continuously conduc­
ting state, the base is also maintained at a smaller negative 
potential in relation to the emitter by the application of a 
small negative bias. Any alternating current of suitable 
frequency when appl.ied between the base and the emitter 

8-

Fia. 4. Generalized circuit diaaram of P•n•P junction tran•istor •• a 
clan A amplifier. 

will appear in amplified fom1 across the load in the collector 
circuit. Although it is not material for the purposes of the 
present discussion, it should nevertheless be mentioned that 
the transistor will be cut off for the period of time occupied 
by any portion of the input current which causes the base 
of the transistor to become positive in relation to the 
emitter. 

It is appreciated that the configuration will be very 
familiar to most readers, but for the sake of completeness a 
generalized circuit diagram of a class A small signal a.f. 
amplifier is shown in F ig. 4. The ability of a. transistor to 
amplify current is an essential feature of its ·' goodness." In 
the testing device to be described the current flowing in 
the collector circuit of the transistor under test, for a known 
applied current to the base, is measured directly. After 
deducting /',. (the collector leakage current with no input 
to the base) it is possible to calculate the current amplifica­
tion of the device by dividing the net output current by the 
input current. This current amplification factor is variously 
described as ,_.• (alpha dash) or {3 (beta). As the measurement 
has been made under static, or d.c., conditions, it should 
more correctly be referred to as ""F. or a'. (alpha dash 
nought), the nought in the latter term signifying zero 
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(a) 1 b (fA) (b) 
Fir. S. Transfer c haracteristic of typical a.r. transistor in arounded 
emitter. (a) Idealized ver~ion. (b) Practic"al version at low base 
and collector current.a show ina reversal in sian of buc cu rrent at the: 

lb point where the base becomes open·circuit. 

frequency. Since the term fl is the one with which most 
experimenters have the greatest acquaintance, it will be 
used throughout this article to denote the current ampli­
fication facto r in grounded emitter mode at zero frequency. 

The graph showing the transfer characteristic of a valve 
relates input grid voltage to output anode current, and its 
mutual conductance is accordingly expressed in milliamps 
per volt. Jn the case of a transisto r it is a lso possible to 
draw a graph relating input base voltage to output collector 
current. As a transistor is a current operated device, this 
relationship is neither very useful, nor is it particularly 
linear. A much more useful graph is that which relates 
input base current to output collector current; this relation­
ship is also more o r less linear for a good transistor. A 
generalized transfer characteristic, showing this relationship 
is plotted in Fig. 5(a). This graph represents an idealized 
version of the transfer characteristic. 

A more practical version showing the relationship for low 
values of base current in the cut-off region of th:: transistor 
is shown in Fig. 5(b). It will be evident from this graph 
that the base current reverses in sign at the point where the 
base becomes open-circuit. At this point the only current 
Howing in the transistor is /'.,. A transistor is considered 
to be cut off when there is no current Howing in the emitter, 
and at this point the only current nowing in the transistor 
will therefore be 1... In order to produce cut-off from the 
position where /;, = 0, the base current will have decreased 
from zero to /,.. Accordingly, the increase in collector 
current from 1,. to 1',. will have been caused by an increase 
in base current of 1,.. Expressed mathematically. this 
becomes 

fl == rt. - Itt, 
1,. 

If the reader is in any doubt about the explanation, he 
should refer to the graph which it is hoped will make the 
basis of the method of computation perfectly clear. Jt 
should be emphasized that there is a considerable difference 
of scale between the x and y axes of the graph in Fig. 5(b), 
which accounts for the apparent doubling in size of 1 .. 
along the x axis. The actual figure fo r fl will be somewhat 
larger than that computed by this method owing to the 
curvature of the lower end of the transfer characteristic. 

Testing Semiconductors 
The method of estimating transistor fl explained in the 

preceding paragraph has been adopted by the manufacturers 
of some Japanese multimeters who provide an additional 
current scale for usc on the resistance ranges which enables 
measurements to be carried out on semiconductors. 

In a typical case, on the x 1000 resistance range, current 
is read from zero to 85pA: on the x I 00 range, to 850 pA: 
and on the x I range, to 85mA. Accordingly, using the 
resistance ranges of such multimetcrs it is possible to read 
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off d irectly, and swiftly, both / '"' and /.., and hence arrive 
at a value for fl. In the case of the writer's own instrument 
(Sanwa, ty()<! 305-Z TR). an additional useful feature is the 
provision of another extra calc which shows th: voltage 
app)ied to the o.bjcct under test (up to 3V) which is pro­
ducmg the part1cular current indication. This provision 
enables a rough plot of diode characteristics to be made 
merely by switching meter ranges. The writer has no 
knowledge of whether this idea has been adopted by manu­
facturers of multimcters other than the Japanese. 

Although the leakage method of assessing p is indeed 
practical and useful, besides possessing the merit o f swift­
ness, it docs suncr from two important drawbacks. It 
presupposes that the ex()<!rimcntcr possesses a sensitive 
microamrneter. and it begs one of the questions in which 
we are interested: namely, is the transfer characteristic 
linear? T he first disadvantage wi ll prevent those who do 
not possess a good microammcter from getting a result in 
the case of a good transistor, because the 1,. will be so low 
as to be unreadable on a meter having a full scale deHection 
of lmA, or even 500 pA. The second argument against the 
method arises in the case of a bad transistor where an 
entirely misleading figure will be arrived at in the event of 
the transfer characteristic being excessively non-linear. It 
would be possible to usc the transistor tester for the leakage 
method of measurement but if the user has the good fortune 
to possess a suitable micmammctcr. the method is not 
recommended as u first choice. 

To meet the requirement of simplicity of design it would 
be ditlicult to adopt the amplifying circuit shown in Fig. 4 
for measuring fl. It was therefo re decided to experiment 
wi th the simple unstabilized :nnplifying circuit shown in 
Fig. 6. This circuit makes u c of the very low impedance 
between the base and the cmiuer which results in the 
potential diH'crencc between the two e lectrodes being only 
~tween 100 and 300mV. If, therefo re, a resistance is placed 
m the voltage supply to the collector, a current will How 
into the base which, tw Ohm's Law. will be a very small 

amount lower than _Rr:. With a 9V battery used as the 
• v 

power supply, the error caused by adopting - as the 
R. 

base injection current will not be more than a few per cent. 
This is an exceedingly easy method of injecting a known 
current into the transistor under test. If a suitable milli­
ammeter is inserted into the collectOr circuit. and the collecto r 
current no ted. the current amplification, o r p, of the 
transistor ca1' be calculated by simple division. 

Before making the calcui:Hion it will be necessary first to 
deduct the milliameter rending the 1',. of the transistor 
under test. This is because fl is obtained by reference to 
lhe increase in collector current caused by a specific increase 
in base current. It would not be correct to deduct in a 
similar manner, the 1,. of the transistor from the' base 
current figure used as the divisor in the calculation because 
this is a lready a net figure. 

It should be mentioned that the outline circuit shown in 
Fig. 6 has formed the basis of many simple transisto r testers 
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fia. 6. Circuit o f simple unstabilized trans istor amplifier forrnina 
the bati• of tho tr~ntistor testina device. 
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Fir. 7. The Elsiecheck Mark I . The d lode/tranolotor tester u 
orlrlnally d eolaned and constructed by VS6EL. Conotruction of 
thl1 Mark of the tetter i1 not recomme nded for reuon• dlscu11ad 

In t he text. 

ll, 4, 5, 6]. An article in the Australian journal, Radio TV 
aud Hobbies (6), in fact provided the spur for the writer to 
devise the first VS6EL transistor checker, grandiloquently 
christened the Elsiecheck Mark I. The circuit diagram of 
this device is shown in Fig. 7. As will be seen, this tester is 
simply constructed on a standard electrical connector with 
six double screw type terminals. This fo rm of construction 
permitted connection to be ~ade to the. ~emicondf.!ctor 
under test without too much difficulty, but 1t IS not an 1deal 
method, particularly for transistors .. The tro~b.lc is that 
the leads are of such minute cross-section that 1t 1s easy for 
them to slip away from under the securing screws. This 
problem does not arise with diodes because the lead-out 
wires arc usually of 20 s.w.g. wire, and the screws of the 
connector fix them fim1ly in position. Should anyone 
construct the Mark ll using the same method adopted by 
the writer for the Mark I, this point should be borne in 
mind. 

The meter and battery connections are made with flexible 
wires of appropriate colour, terminated with crocodile clips. 
Since the Elsiecheck Mark I was o riginally constructed as a 
transistor tester with the diode testing provision added as 
an afterthought, the former will be described first. It will 
be seen that the transistor testing circuit is that of Fig. 6, 
with Rb consisting of a ISOK ohm resistor. The tester was 
devised for usc with a multimeter having current ranges of 
500 p.A 3 mA and 10 mA. The battery was a standard 
9V ty~. On the assumptio.n. th~t the battery p.d. is 9V 
during the test, the standard tnjecllon current IS .so p.A . . The 
multimeter was set to the 10 mA range, and th1s permllted 
a fJ reading of up to 200 at full scale deflection, each I mA 
of deflection representing a fJ of 20. In the case of a low fJ 
transistor, the meter was switched to the 3 mA range, thus 
making measurements easier. This simple circuit took no 
account of r .. and in the event of the transistor under 
test having a collector to base sh_ort, th~ demise of the. '!Ieier 
movement was practically certam. Th1s gave an add1110nal 
reason for the incorporation of a diode testing provision 
which could also be made to double as a transistor leakage 
tester. 

Referring again to Fig. I, it will be recalled that the 
forward current of a diode is very high and the reverse 
current very low. It was therefore decided to use a 1·5V 
battery to determine the forward resistance, and a 9V 

battery for the reverse resistance. As it had been decided 
that the 3 rnA range of the multimetcr should be used for 
reading the forward current, a safety series resistor of 500 
ohms was inserted to limit the current to 3 rnA in the event 
of the diode having an internal short. This precaution is 
also taken when measuring inverse current. As the multi· 
meter was to be used on the 500 p.A range, a 10 per cent ISK 
ohm resistor was used. 

Testing Diodes 
With a variety of diodes and using 9V as the test voltage, 

the inverse current was observed to be in the range of 2 to 
10 p.A when using a test meter having a full scale deflection 
of 50 pA. lt will therefore be apparent. that the us~ of a 
multimetcr whose lowest current range IS 500 pA w1ll not 
provide an accurate measurement of inverse current. 
Nevertheless, with a good meter movement having a large 
and finely divided scale, it should certainly be possible to 
match diodes for reverse resistance. 

To test a d.iode, the forward current is first measured: 
the anode lead is inserted into the testing device at the 
point marked Da, and the cathode lead at C/ D. The multi­
meter set to its 3 mA range, is then clipped into position. 
Finall'y a 1·5V battery is connected into the circuit with 
crocodile clips. Even when leads arc colour coded and 
clearly marked, the write(s cxpericr:tce i~ th~t m~stakes are 
sometimes made when usmg crocodile clips m th1s manner. 
Therefore as a precaution, the final connection to the 
battery lead is first ma_de by a _quick _tou~h to <:heck th~t !he 
meter pointer moves m the nght d1rect1on Without hlllmg 
the stop. This point is mentioned because both the Mark 1 
and Mark II testers use a number of leads with crocodile 
clips, and it is not too diffi~ult even for the c~perienc_ed 
experimenter to make a m1stake over connections with 
disastrous results. . 

After completing the measurement, the forward reststance 
of the diode can be quickly calculated from the meter 
reading, the known resistance in the circuit (including that 
of the meter if it is significant), and the battery voltage. It 
should be remembered that if the meter shows a ~urre'?t of 
1·5 mA there will only be 0·75V across the d1ode Itself 
owing t~ the voltage drop across the limiting_ resistor. T he 
resistance at this voltage may be somewhat h1gher than the 
published figure for an applied voltage of IV. 

An assessment is then made of the reverse resistance of 
the diode. Fo r this purpose tbc cathode is connected to 
the terminal marked De, a nd the anode to C/D. The 
multimeter on its 500 p.A range, and a 9V battery are then 
connected 'to the appropriate terminals, the " touch test " 
procedure being used as before. The meter should show a 
very small deflection. 

Since the reverse resistance of a good diode will norm~lly 
lie within the range of 500K ohms to 5 Megohms (bemg 
somewh~ll dependent on applied voltage) the effect of the 
ISK ohms limiting resistor can be ignored. There are, 
nevertheless some types of diode, of which the OA73 
is an example, where the reverse resistance at t~is voltage 
may be of the order of only lOOK ohms. In thts case the 

mA 

( a ) (b) 

Fla. a. luic diode measurin1 circuitt t (a) fo r meuurinc forward 
ret lttance, (b) for t:ettina revere• reelltanc.e. 
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value of the limiting resistor will have to be taken into 
account. 

Using the Elsiecheck Mark I. it is possible to match 
pairs of diodes for both forward and reverse resistance for 
use in such applications as balanced modulators. lt would 
obviously be preferable, however, when measuring reverse 
resistance, to use a more sensitive meter than the 500 f'A 
movement for which the testing device was designed. The 
experimenter who is lucky enough to possess a multimeter 
with a 501~A movement could put it to good use. In so 
doing. if it is decided not to modify the lester to provide 
suitable protection, measurement should initially be carried 
out on the 500 1•A or next higher range so that the possibil ity 
of an excessively leaky or shorted diode is first eliminated. 
This precaution may or may not be necessary, depending 
on whether the multimeter has a substantial amount of 
series resistance built-in on the 5Q,,A o r o ther low range. 
In some cases the voltage drop across the external terminals 
of a multimetcr on its lowest current range is JOY for full 
scale denection, in which case the instrument cannot be 
damaged because the applied battery voltage is only 9V. If 
a precise resistance reading is required the total series 
resistance in the meter circuit has to be taken into account 
in the calculatio n. 

The diode testing provision of the Mark I tester is also 
used on transistors before measuring p. This serves the dual 
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flic . f . Basic transistor leakaae measurin1 circuit: (a) collector/ba-le 
leakaa• (leo). (b) collector/emitter lukaae ( l 'col· 

purpose of safely eliminating the dangerous duds and at 
the same time measuring /'"' and giving an indication of 
1,.. As previo usly mentio ned, if /'., is divided by 1,., the 
figure fo r {J so obtained should bear a reasonable relation­
ship to that obtained from the three terminal test. after 
allowing for curvature of the characteristic a t the cut-off 
point. If there is no such reasonable relationship it is 
probable tlwtthe transfer characteristic is not a straight line. 

Measuring !',. and 1,. is absurdly simple. For 1' .. the 
collector is joined to the C/ D terminal. while the emitter is 
joined to the De termina l. For 1 .. the collector remains 
joined to the C/ D terminal while the base is joined to the De 
terminal. The procedure is the same as that for measuring 
the reverse resistance of diodes. 

No twithstanding the added protection afforded by using 
the diode tes ting circuit for pre·tcsting transisto rs, the Mark I 
tester was found to suffer from a serio us defect. It is there­
fore reco mmended that experimenters sho uld not construct 
the Mark I as it stands, but should modify it in the manner 
to be described so that the defect is elimina:ed. The modified 
Mark r is called the Mark 1• , which is shown in Fig. 10. 
The defect, and the modification necessary to eliminate it, 
are discussed in the following paragraphs. 

One of the reasons for the choice of the rather complex 
circuitry shown in Fig. 4 instead of the cheap a nd simple 
one of Fig. 6 is to achieve stabilization of the working point 
or the transistor. 1', •. {J, and the base-emitter voltage of a 
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Fla. tO. The Elolecheck Mark 1". This is an Improved version of the 
Mark I ahown In Fie. 7 and is recommended as beina auitable ror 
pract ical uae. It minimls*S danaer to the tranaistor from thermal 

runaway and aivu readinra for l). 

transistor are all temperature dependent, increasing with 
temperature. In the simple circuit o f Fig. 6, above a certain 
critical value of initial base current, the temperature rise 
caused by the initial current flow through the transistor 
wi ll give rise to an increase in collector current; this increase 
causes a further rise in the junction temperature of the 
transistor which in turn causes the collector current to rise 
still more. Unless the collector current can be limited 
ton safe value. this effect, termed .. thermal runaway," will 
continue uotil the transisto r's collector dissipation is 
exceeded and the transistor is destroyed. 

As a result of personal observation, where the ambient 
temperature is 25"C or more, the writer considers that an 
injectio n current of 50 /'A may be in excess of the safe value 
for many a.f. or r.f. germanium transistors. As would be 
expected. the higher the {J of the transistor, the more 
dangerous the situation. This is aggravated by the nature 
of the test. With a good transistor having a fJ of 100, the 
injection of 50 f'A of base current will result in a collector 
current of 5 mA. Using a 9V bauery the dissipation initially 
produced in the collector of the transisto r will be 45 mW. 
If the maximum permitted dissipation is, typically, 50 mW, 
then a small increase in collector current due to thermal 
encct will result in the destruction of the transistor under 
test. 

In the ease of some r.f. transisto rs where the maximum 
penniued dissipation is 25 mW to 35 mW their demise is 
apparently certain on the a pplication of the testing potentials. 
In practice, the writer has observed that the occasional 
application of potentials resulting in excessive dissipation 
(even as much as double), provided it is for a short time 
only. does no t appear to do any harm to most transistors. 
However. in case anyone considers that a transistor can be 
ill treated in the same manner as a valve, he should be 
reminded that transistor manufacturers arc constantly 
reiterating that a ll transistor ratings are absolute and must 
never be exceeded, even for a short period of time. 

A Practical Tester 
As a result of this defect it was decided to produce a new 

testing device, incorporating the same simple circuitry, 
which would easily overcome the thern1al runaway difficulty. 
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The improvement consists of the addition of a 270K ohm 
resistor in sc_ries with the 180K ohm base current injection 
resis10r. The total value of these two resistors limits the 
base injection current to 20 ,.._A using a 9V baltery. 

To enable {J 10 be assessed with 50 1•A base injection 
current in those cases where the resulting increase in collector 
currem will not cause the permissible dissipation to be 
exceeded, provision is made for shorting out the 270K ohm 
resistor. Reference to Fig. 10, which shows the Elsiecheck 
Mark t• incorporating this modification, will make this 
point clear. In addition to the extra re-sistQr in the base 
feed circuit, two leads of solid insulated wire each 2! in. 
long, with ends bared, should be screwed into position 
either side of this resistor. 

The transistor having first been tested with 20 I'A base 
current. a calculation should be made to determine whether 
the dissipation would be exceeded on the base current being 
increased 10 S01•A. Assuming that this would not occur, 
the ' ' range switch " can be operated. This operation is 
carried out by pressing together the two bared ends of the 
leads to the second base series resistor, marked S in the 
circuit diagram. ln case a mistake has been made and the 
meter starts to show an alarming increase in currem, the 
two ends can be released, wher(~upon they sh:~uld spring 
apart of their own accord. Although the purist may not 
approve of this method, it is the sort of arrangement which 
the average experimenter finds exceedingly aitractive. 

The other point of difference between the Mark I and 
the Mark I* is the substitution of a 150 ohm resistor in 
place of the 500 ohms in the circuit arrangemelll adopted 
for measuring diode forward resistance. The re-ason for 
this chanse will be discussed in connection with the de­
scription of the Mark II. 

The Elsiecheck Mark II was constructed on a scrap piece 
of Veroboard measuring I g. in. by ~-& in. Veroboard is a 
" natural ·• for the construction of transistor circuits as it 
simplifies wiring and promotes compactness. In addition 
it relieves one of the tedium of designing and etching one's 
own printed circuit board. The manufacturers are Vero 
Electronics Ltd., South Mill Road, Regents Park, South­
ampton, who will be able to advise as to sources of supply 
in case of difficulty. 

The constructor obviously has a wide choice of methods 
of construction open to him, including that adopted by the 
writer for the Mark J. using a seven- and not a six-terminal 
connectOr as suggested for the Mark t•. 

The circuit diagram of the Mark 11 is shown in Fig. II , 
while for those who intend to use Yeroboard the design is 
shown in Fig. 12. The tester is designed for use with a 
multimeter having I mA and I 0 mA ranges. The construe-

M+ -I·SV M- B- -I·SV -9V 

J I·SKO 

1son IOKn 

270Kn IBOKO 
b 

l. s s 
Shorting 
Wlr~s 

Fis. II. The Elsiecheck Mark II. The circuitry is essentially the 
same as the Mark 1• but is somewhat simpler and of improved 

conatruc.tion .. 
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J INDICATES 
SCREEN OF 
TRANSISTOR 

(b) 

M- -I·SV 

Z INDICATES BREAKS IN COPPER STRIPS MADE 
BY USING SPOT FACE CUTTER 

Fis. 1'2. Construction of the Elsiecheck Mark -II on Verobo ard. 
(a) Top side showine placement of componefttt and pins. (b) Reverse 
side showinc breaks in copper strips effected by usina a spot face 
cutter. The arrows indicate the plane throuah which the board 

ha.s been turned. 

tion is obvious from the diagrams and photographs. The 
use of miniature resistors is strongly recommended although 
it will be seen that the writer has not followed his own advice. 
In order to obtain the correct values for the base feed 
resistors it was necessary to have two in parallel, and the 
only suitable ones available were of a large size physically. 
It is suggested that if stock types are used they should be of 
5 per cent tolerance and the high stability variety. 

To facilitate the insertion of semiconductors into the 
testing device a transistor holder is used. This results in 
far more reliable connections than with the screw type 
connector. although for good measure the writer has also 
incorporated one of these connectors in his own instrument. 
The screw type connector is simpler to use when testing 
diodes but, as already emphasized, it is not very suitable for 
transistors. 

The only feature of the Mark II which requires an ex­
planation is the diode testing provision. Reference should 
be made to Fig. II. When testing a diode the terminals C 
and E are used in conjunction with a J ·SV or 9V battery for 
reverse resistance, and a 1·5V battery for forward resistance. 
A 9V supply is recommended for measuring reverse re­
sistance as this will give a greater deflection of the meter. 
Jt should be remembered that even with 9V a high back 
resistance diode of the OA81 variety will only pass a current 
of about 5 I"A which is one two-hundredth of the full scale 
deflection of the meter on its I mA range, so the indication 
will be very small. 
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1-3 

(a) 

4-6 

(b) 

7-10 11-13 14-16 

(c) (d) 

Fia. 13. Undersides of the unidentified t ransiatort which were 
tested, the results of which are shown in Table II. 

T o test reverse resistance the ca thode o f the diode (usually 
marked with a band or spot) is connected to £ and the 
anode to C. B+ is connected to a 9V battery and the 
terminals of the multimetcr on its I mA range are clipped 
on. Finally the negative terminal of the battery is connected 
to the - 9V terminal of the testing device and the meter 
deflection noted. 

If the experimenter possesses a multimeter with a low 
current range of 50 or 100 ,,A, he should nevertheless first 
test the diode using the I mA or other comparable range and 
satisfy himself that the leakage is small. After disconnecting 
the 9V supply, it will then be safe to switch to the low current 
range when the testing voltage can be re-applied. It should 
not be forgotten, however, that the only protection now 
afforded by the device itself wi ll be fro m the IOK ohm 
limiting resistor . .Ln the event of a short suddenly developing 
in the diode under test, the meter, if it has no internal 
protection. will be exposed to an overload of 10 or 20 times 
and rapid action would then be necessary to save the 
movement. While this warning should be remembered, it 
should not deter the experimenter from making the test. 
The chances against the occurrence of a sudden internal 
short with an applied potential of only 9V are enormous. 

When measuring the characteristics of a diode of the 
OA 73 variety having a comparatively low back resistance, 
the IOK ohm limiting resistor would form an appreciable 
part of the total circuit re.~istance. A final test can be made 
by applying the 9V testing potential to the 8 - terminal 
of the tester. In this connection the earlier warning about 
the possibility o f meter overload should not be forgotten . 

To measure forward resistance a 1·5V battery is used as 
for the Mark I. The limiting resistor is reduced from 500 
ohms to JSO ohms (as suggested for the Mark I*) and the 
multimeter is used oo its 10 mA range. Tbe advantage of a 
smaller limiting resistor is that for a given change in diode 
forward resistance there will be a bigger movement of the 
meter pointer, thus facilitating measurement. The improved 
discrimination reveals differences of a few ohms in forward 
resistance. 

Ideally, to ensure diodes are matched for forward resis­
tance, measurements should be made at more than o ne 
applied voltage. Such matching would be important, for 
example, in the selection of diodes for balanced modulator 
circuits. For this purpose the resistance range or ranges o f 
the multimetcr can be used. Before doing this, the experi­
menter should make certain that the current passing through 
the diode during the test will not destroy or damage it. 
Should there be no meter indication when using the re­
sistance range for testing forward resistance, the multimeter 
leads should be reversed. In the case of the majority of such 
instruments used by the writer the test voltage has been 
observed to be of opposite polarity to the indication given 
by the terminals. 

To carry o ut a measurement of forward resistance the 
diode is inserted into the test circuit with its anode connected 
to the £ terminal and its cathode to that marked C. The 
B+ terminal is then connected to the positive pole of a l·SV 
battery. The multimeter, on its 10 mA range, is then put 
into the circuit using the crocodile clips and making sure 
that the colours match, red to red and black to black. 
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Finally the " touch test " is applied by ftrst touching the 
yellow - 1·5V terminal o n the battery negative pole before 
clipping o n the crocodile clip to take the reading. 

The Elslecheck In use 
In the construction of transistorized apparatus the writer 

has found the Elsicchcck indispensable. An initia l test for 
1',. and leo is made on every transistor used. For this test 
the writer uses a Sanwa multimeter on its x 1000 resistance 
range: the 8S1•A full scale deflection of this range is particu­
larly useful. {3 is then calculated. The internal test voltage 
of the multimeter for these tests is 3V. It is therefore quite 
possible for {J, even with a good transistor, to be somewhat 
different with a higher applied potential. Jt is suggested 
that this initial leaka ge test should always be carried out 
using a 9V battery and a calculation made for {3 which can 
then be used as an independent check on the direct measuri~ng 
process. The reader will nevertheless appreciate that because 
of the minute current involved, he will only be able to 
measure or estimate 1,. for an r.f. transistor of low leakage 
if he possesses a sensi tive microammeter. 

In order to give the reader some idea of the results to be 
expected from the device when tes ting transistors, 26 surplus 
transistors were tested. One batch, consisting of ten tran­
sistors (costing £1), were all marked with Ediswan type 
letter/number identifications; the other batch of 16, also 
costing £1, were unmarked. Both batches were described 
as having been testedl. Notwithstanding this warranty, one 
should obviously nol expect too mueh from a transistor 
costing 2/-, and even less from one costing only 1/3. 

The results of the tests are set out in Tables I and 2. The 
bracketing of transis tors in Table 2 indicates that the 
transistors concerned were of similar external appearance. 
As already explained, since the writer tests all transistors 
for leakage (/ .. and r •• ) on the Sanwa multimeter, the 
duplication of the tests using the Elsicchcck was regrettably 
omitted. It should be mentioned that at the time the 
transistors were tested the cataloguing of the results was 
not done with a view to publication. H owever, as a result 
of discussions about the device with a variety of people, it 
was fell that the results of the tests might be of general 
interest. Owing to personal circumstances it has not been 
possible to duplicate the leakage Lcsts using the Elsiecheck. 
Interpretation of the results should therefore be made with 
due regard to the fact that the leakage tests were made 
using a 3V battery, whereas the {3 tests using the Elsiecheck 
were carried o ut with a 9V battery. 

Table I gives the results of the tests on ten transistors 
with Ediswan markings. The figures in the last two columns 
have been extracted or calculated from information given in 
Radio Valve Data by llifle. The figures for P are small 
signal parameters and arc stated to be measured with an 
applied potential of 5V, except for the PXCIOI where the 
test potential was 6V. The PXAIOI and PXA J02 arc both 

TABLE I 
Reaulu of tests on surplus type tran1istora havina Ediawan type 

letter/number identification 

(i) (ii) (iii) (<iv) (v) (vi) (vii) (viii) (ix) 
,----------

I' co beta beu Publish· lb lor 
Serial Type leo ,. co 

~ 
Ob= (lb- ed published 

No. (IJ.A) (IJ,A) 20~tA) SO~tA) beta bO<a(~tA) 

-------------
I PXAIOI 0 ·5 3·5 7 10 10 35 29 
2 PXAIOI 0·25 2·0 8 15 IS 35 29 
3 PXAI02 0·3 28 90 250 - 60 17 
~ PXAI02 0·6 58 93 225 - 60 17 
5 XBI02 H 47 18 ~2 H 30 33 
6 X8102 3-7 so I~ 2S 27 30 33 
7 X8103 2·2 180 82 II 90 66 IS 
8 X8103 2-3 217 106 200 - 66 IS 
9 PXCIOI 3-8 ISS 49 20 120 66 120 

10 PXBIIJ 1·8 95 53 10 140 66 IS 
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TABL& 2 

fta&ulu of tuu on surplus type tran1iators havina no identification 
letters or numbers 

(i) (ii) I~ (iv) (v) (vi) 

leo I' co I' co beta bota 
Serial No. (IJ.A) (JLA) 

~ 
{lb~201J.A) (lb- SO.,A) 

{•) t i 7 2 10 30 2~·5 80 
2·2 110 50 12·5 100 
2·0 ~2 21 5 50 
7 318 ~5 27-5 90 

(b) 5 5·8 72 12 6 20 
6 ~·5 220 ~9 12·5 66 
7 3·5 260 H 20 160 

{<) ~ : 

2·5 52 21 3·5 36 
0·5 34 68 3-5 120 

10 3 54 18 4 40 
II 2·6 100 39 3 70 

{d) 12 2·2 40 18 ~-5 60 
13 0·4 16 40 1·5 90 
14 4·5 70 16 20 36 

{e) IS 0·2 4 20 0·5 14 
16 6 220 37 20 76 

rJ. types, the cut·olf frequencies in grounded base being 
5 Mc/s and 8 Mc/s respectively. The remainder arc a.f. 
types having a permissible maximum dissipation of 150 mW, 
except for the PXC JOI which is 165 mW. 

It will be seen that the figures for the two PXA IO I's show 
good correlation and although the f3 is low, the transfer 
characteristic would appear to be reasonably straight. The 
two PXAJ02's exhibit an extremely high {l, both in the 
leakage tests and as calculated from collector current 
measurements using the Elsiecheck. As the collector currents 
were of the o rder of 4·5 mA to 5 mA with a base injection 
current of 20 p.A, it was decided no t to risk te-sts with the 
higher base current, whereupon the collector current wou.ld 
probably have risen to 12 mA or thereabouts. Although 
the maximum permissible dissipation of these transistors is 
120 mW, it was deemed unwise to carry out a test which 
would have resulted in this maximum being approached. 
These two transistors, as a lready mentioned, have been 
incorporated in the writer's frequency standard with 
surprisingly good results. 

The tests also show that the two XBI02's were up to 
standard and possessed apparently linear transfer charac­
teristics. The first XBI03 (No. 7) exhibited a surprisingly 
small fl with 20 1•A base current and a probable non-linear 
transfer characteristic. The second XBI03 showed a high 
figure for {3. Although the calculated collecto r c urre nt of 
10 mA using 50 ~<A base current would only have resulted 
in a dissipation of 90 mW during the test (compared with 
the permitted maximum or 150 mW) it was decided at the 
time, probably incorrectly. that it was too risky. Bo th the 
PXCIOI (No. 9) and the PXBII3 (No. 10) show non­
linearity. However, the guess is hazarded that in the case 
of the PXCIOI this may have something to do with the 
desi~,'n characteristic of the transistor rather than some 
defect in 1 he particular specimen tested, the tra nsistor 
appearing to be specifically a large signal amplifier. 

Ident ifying Transistor Connections 
Before examining the results of the tests on the unmarked 

specimens it would perhaps be helpful to consider how 
the connections can be identified so that the transistor 
is placed in the test holder (and, of course, in the apparatus 
in which it is to be used!) the right way round. If o ne is 
unlucky enough to put the emitter in the collector socket 
and vice versa, while the base is correctly connected, the 
demise of the transistor is virtually certain and the excessive 
current may also ruin the movement of that expensive 
multimeter. The appearance of the undersides of the five 
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groups of unma rked transistors which were tested in the 
Elsiecheck is shown in Fig. 13. It will be seen that three 
groups, those containing numbers 7-10, 11-13 and 14-16, 
a ll have similar undersides. The writer's practice is to 
endeavour to find the correct termina tions by inspection of 
the transisto r before carrying out any identification tests. 

As is well known, many transistors have a coloured, or 
white. spot to identify the collector, but in this case there 
were no such markings. Where the terminations are in a 
straight line the collector is usually at one end and the 
emitter at the other. with the base in between. The screen. 
if anv. is between the base and the collector: the collecto r 
is the termination which is farther away from that adjacent 
to it than any other termination. This served to identify 
the group containing numbers 1-3. Where the terminations 
form an isosceles triangle, when viewed with the apex at the 
top, the collector is on the right, the emitter is on the left, 
the screen (if any) is in the middle of the baseline of the 
triangle and the transistor base is at the apex. This served 
to identify the groups containing numbers 7-10, 11 -13 and 
14-16. The group containing numbers 4-6 was a little more 
puzzling: as can be seen by referring to Fig. 13(b) the 
underside contained outlets for four terminations but -only 
three of these had lead-out wires . By rotating the transistor 
45° to the right o f the position shown in the diagram it can 
be seen that the three wire tem1inations form the isosceles 
triangle, while the collector is identifiable as being at the 
right hand corner as in the other similar groups. 

Having rega rd to the accepted methods of configuration 
of the undersides of transistors it was reasonably certain 
that the terminations had been correctly identified. The 
next problem to be solved was ascertainment of the polarity­
type of the ditrerent groups o f transistors. The Elsiecheck 
is designed for the testing of p-lf·fJ transistors, and although 
it is possible to test n-p·n transistors by reversing battery and 
meter connections, such a practice is definitely not recom­
mended as a mistake is ultimate))' inevitable. Among the 
60 or 70 transistors in the writer's possession there is only 
one n-p-11 type . .If and when the time should arrive when 
this type will be used in signilicant numbers, it was decided 
that another device, restricted to n·p·n types, would be 
constructed. Nevertheless, it was possible that all 16 of 
these unmarked transistors were ll·fNI types so it was 
nece-ssary to devise a sui table method of test ing to determine 
polarity-type. 

T he simplest method of type determination is to assume 
p-n-p polarity and test the revers.c resistance of the collector­
base diode. This can easily be done on the Elsiecheck. On 
the assumption that the Mark 11 is used. place the collector 
lead of the transistor in the C entry of the holder and the 
base in the £entry. The emitter is left floating. The B+ 
connection is made to a 9V battery and the multimeter is 
clipped into circuit o n its I mA range. Finally the negative 
terminal or the battery is connected to the - 9V termination 
of the device. If the meter reading is barely perceptible 
then the test reveals a p-11 junction with its high reverse 
resistance. If, o n the other hand, there is a substantial or 
very high reading on the meter then the test probably reveals 
an ll·fJ junction with its low forward resistance. rn the 
latter event, or in any case of doubt , reverse the transistor 
connections a nd repeat the tes t. Before removing or re­
placing the transistor in the test circuit the battery voltage 
should always be removed. If, on repeating the test with 
the connections to the transistor reversed, the resistance is 
now very high resulting in only a small deflection of the 
pointer then it is certa in that the junctio n is 11-p, and the 
transistor is an ,.,,_,, type. 

The question that will have already been posed in the 
mind of the experimenter who has fully grasped the suggested 
testing technique concerns the degree of certainty of the 
identity of the transistor terminations. For example, the 
lead that has been identified lby inspection as being the 

RSGB B ULLETIN JU LY, 1965 



.:ollc:clOr may in fact be the emitter. Although by testing 
the forward and reverse resistances of both junctions to the 
base any doubt as to the polarity of the transistor is removed. 
there still remains the question as to whether the end that 
has been identified by inspection as the collector is indeed 
the collector and not the emiw:r. 

It must be conceded that transistor manufacturers do 
make mistakes and although the writer has not yet come 
across a transistor where the leads have been incorrectly 
wired to the transistor .. sandwich. •· he has come across a 
case where, in a transistor having terminations of the type 
shown in Fig. l3(a). the red dot was incorrectly placed <II 
the emitter end. 

Unfortunately it is not possible to eliminate every doubt 
but advantage can be taken of the filCt that the inherent 
resistance of the collector-ba,e junction is higher than that 
of the emitter-base junction. The reverse resistance of the 
collector-base junction ought therefore to be the higher of 
the two reverse resistances, while the forward resistance of 
the emitter-base junction ought to be the lower of the two 
forw:trd resistances. 

In carrying out tests on the cmitto.:r-base junction any 
manufucturer's restriction as to the maximum potential to 
be applied thereto should be heeded: this maximum vol tage 
is frequently of the order of IV and mny be as low as 0·5V. 
11 will therefore be appreeiah:d tha t where there is doubt 
as to the identity of the collector and the emilter. the test 
carried out upon both junctions should be limited to the 

1·5V terminat ion of the testing device. using a battery 
of that voltage. If it is decided to risk exceeding the voltage 
limita tion, ~teps should be taken to limit the current flowing 
through the base junction to a low figure. It would probabl~ 
be unwise to allow thi · to exceed I mA. 

Conclusion 
Referring ugain to Table 2 the results sugge$t that the 

transistors numbered 1, 2, 4, 6. 7, 14 and 16 should all be 
usable in normal circuits although their transfer cha racteris­
tics appear to be far from linear in the majority of cases. 

The IQSY and Sporadic E 

M EMBERS are again invited to participate in a section 
of the Society's IQSY programme by reporting 

reception of the experimental stat ions on 29·005 Mc/s and 
70·305 Mc/s operating from Lerwick. Shetland, under the 
call-sign GB3LER. 

There always exists the possibility of reception of these 
stations by tropospheric propagat ion but during the summer 
months it wi ll also be possible for operators in most paris 
of the UK to receive either or both of these transmissions 
by sporadic£ propagation. R1.'Ception of signals by this type 
of propagat ion is unpredictable and the source of Lhe 
ionization of the sporadic E area is not definitely known. 
It appears that sporadic £ occurs when small areas at a 
height generally between 50 and 90 miles above the surface 
of the earth become higllly ionized and reflect signals of a 
much higher frequency than the rest of the £ layer, and this 
effect can be observed on both the 28 and 70 Mc/s bands. 
Signals propagated by sporadic E arc ch.aracterized by their 
unreliability and the fact that they sull'er from very la rge 
changes in signal strengtn in short periods of time. 

Observations of signals from GB3LER on the 28 and 70 
Mc/s bands will provide an opportunity to examine the 
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The remaining transistors appear to be all ·· good " in the 
~.:ontcxt of " good/no good .. terminology but apparently 
,ufl'cr from excessive non-linearity of the transfer charac­
teristic. T hey would therefore be of more use in oscillator 
circuits than as amplifiers in circuits where linearity is 
important. Judging by appearances and results of the tests, 
number 1-3 and 4-6 were classified as :..f. types. Numbers 
14-16 had the appearance of being r. f. types, although if this 
should prove to be the case, numbers 14 and 16 have ex­
cessive 1,.. Numbers 7-10 and 11-13 were somewhat similar 
in appearance: in these two group~ numbers 9 and 13 have 
the low /,.. expected of r.f. transistors. The remainder were 
provisionally categorized as probable a.r. types. 

These tests have underlined the need to develop a method 
of ascertaining whether transistors arc of a.f. or r.f. type. 
and if the !alter. a method of measuring or estimating the 
/T. which is the frequency where the forward current gain 
is unity. Work is now proceeding o n the development of a 
simple device which it is thought might be used as an .. add­
on .. unit in conjunction with the Elsiccheck. 

It is hoped that the description of the present device will 
persuade non-users to .. have a go " with transistors and 
will have assisted the user to a better understanding of the 
workaday characteristics of semiconductors in general. 

Il l 111e Amateul' Radio Handbook. RSGB, Third Edition. 
pages 488-9. 

[21 RefrrenCI' Mumml of Tra11.1'istur Circuits. Mullard, 
pages 19-20. 

[3] Radio Va/re Daw, llilre. RCA 7i'fmsistors am/ Semi­
t;{)nductvr Diodes, Radio Corpora tion of America (Ref. 
SCD IOSA). 

[41 Radio Laboratory Hwulbook, M.G. Scroggie. Seventh 
Edition, page 326. 

[51 Radio Constmctor, .. A Transistor Test Board,'' V. T. 
Rolfe, Vol. 9, page 644. 

161 Radio TV & Hobbies, August. 1960. 

possibilities of correlating reception with other known factors 
during a period of low solar activity. Possible causes of the 
sporadic £effect arc particle radiation from the sun. ultra­
violet radiat ion or the trapping of ionized particles in the 
earth's magnetic field. If observations showed a link between 
any of these cfTects and sporadic £,then it would be possible 
to find a method of accurately forecasting the occurrence of 
this type of propagation. 

The 29·005 Mc/s transmission was first received in the 
London area this year on May 9 and there have been 
numerous instances of reception by sporadic E since that 
date. In a number of cases the signal on 29 Mc/s has been 
57 to 59 a t midnight clock t ime. Similar!). the 70 Mc/s 
signal has been widely reported. GB3LER transmissions 
arc radiated 24 hours a day and consist of a carrier in­
terrupted at frequent intervals for c.w. identification. T he 
transmissions are beamed alternately north and south by 
switching between the two aerial arrays at fi,•e minute 
intervals, i.e., during the first five minutes of every hour the 
signal will be beamed in a northerly direction, whilst during 
the second five minutes the signa l will be radiated towards 
the south. 

Log sheets for reporting these signals may be obta ined 
by a request to the Scientific Studies Committee a t RSGB 
Headquarters. to which all reception reports should also be 
sent. G2BVN 
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The P.T.O. 

W HI LE nearly a ll armlleurs appreciate the utility of the 
grid dip oscilla to r. the design of this particular item 

of equipment seems to have become standardized around 
the thermionic valve. To substitute transistors would seem 
to hold many advantages, not the least of which would be 
a reduction in physical size and freedom from a trailing 
mains lead. Unfortunately, using transistors to produce a 
piece of apparatus which functions like a g.d.o. is not j ust a 
question of substitution: there are many hidden difficult ies, 
added to which is the consideration that to designate it as a 
g.d.o. is no longer accurate. 

This article contrasts the operation of valve and transisto r 
circuits, gives details of an unusual circuit arrangement, and 
suggests a new name for the class of equipment, which 
although transistorized, functions in the manner of a valve 
operated grid dip oscillato r. 

Operation of the G.D.O. 
The grid dip oscillator is basically an inslrument which 

will measure the resonant frequency of a circuit inductively 
coupled to it. The external circuit under tesr need not 

Fia. I. The basic valve arid-dip oscillator. 

1 
"'T'" . 
! 
~ 

necessarily be an LC arrangement, but could be a resonant 
aerial system such as a dipole, multi-element beam, vert ical 
aeria l or a loaded whip. 

F ig. I shows the standard arrangement, and il will be seen 
tl1at it consists of a tuned circuit- usually employing plug-in 
coils to achieve the desired. frequency coverage- arranged in 
such a manner that it can be coupled to t11e circuit under 
test. At the earthy end of the grid leak R is a meter, and this 
monitors the grid current of the oscillator. 

When the coil of the oscillator is coupled to a circuit which 
is resonant at the same frequency as that of the osci llator, 
the external circuit will absorb power from the osci llator. 
This effectively reduces the Q of the oscillator coil which in 
turn reduces the ampli tude of oscillation. This shows as a 
drop in the grid current and will be indic~ted on the meter. 
The tighter the coupling between the g.d.o. and the external 
circuit, the greater will be the dip in grid current of the 
oscillator. 

Fig. 2 illustrates the grid and anode waveforms of a class 

• 46 St. James Road, Harpendeo, Heres. 

By R. C. MARSHALL, M.A., A.M.J.E.E., GJSBA" 

C oscilla to r. The flow of grid current through the grid 
resistor R produces a standing voltage on the grid capacito r 
C, so that, fo r most of the cycle, the valve is biased beyond 
cut-of!', and only at positive peaks of grid voltage does anode 
current flow. The flow of anode current •· kicks " the tuned 
circuit which then, due to its Q, completes the cycle. 

As we have noted, the loading on the tuned circuit is such 
as to reduce its Q, so that the completed cycle will be of 

Fia. 2. The arid and anode wavefo rms of a class C oscillator. 

smaller amplitude than that in the unloaded condition, and 
thus the bias current will decrease. In terms of grid voltage, 
however. there is a self-compensating action. The decreased 
bias due to the load on the tuned circuit increases the dura­
tion of the anode current pulse, and this has the effect of 
increasing the amplitude of oscillation so partially com­
pensating for the original fall . Due to this stabilizing effect, 
the osci l.lation voltage level is not such a good measure or 
changes in Q as is the level of grid current. 

Squegging 
If R or C, Fig. l , are made too large, then too much of the 

anode voltage swing wi ll be present at, or fed back to, the 
grid, and low frequency oscillation- squeggiog- wi ll take 
place. ln turn this will mean that the r.f. output of the 
oscillator will be in bursts. Since the frequency of the 
squegging will vary in sympathy with changes in the Q of the 
oscilla tor tank c ircuit, it could be used as a measure of the 
resonance of an external circuit- rather than the normal 
grid current method. 

The Standard Transistorized G.D.O. 
The transistor oscillator must differ substantially from its 

valve counterpart in its bias arrangements, since, for oscilla­
tion to start, some predetermined current must llow in its 
base circuit. Further, to combat temperature effects, the 
collector current must be kept sensibly constant. 

Fig. 3 illustrates a typical transistor oscillator in which the 
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Fia. ) . A st;and;ard transistor •• c.d.o ... This is not as satidac·tory u 
the c_ircuit of Fia. 41, however. 

foregoi ng requirements are satisfied by components RJ , R2 
and R3. Unfo rtunately these components also prevent 
variations in the Q of the tuned circuit, L, C l from affecting 
the direct c urrents tlo wing in the circ uit. Thus no longer is it 
possible to secure an indication o f the •· draw" from the 
tank circuit by a n exte rnal ci rcuit by measuring a d.c. 
curre nt. 

Indications of coupling, or loss of energy from the oscilla­
tor tank circuit to the external circuit, arc secured in another 
manner. The usual arrangement is to ind icate the amplitude 
of oscillation in the tank circuit on a meter. Jo F ig. 2 part of 
the tank c ircuit oscillation is rectified by CR I and fed to a 
d.c. amplifier, TR2, which in turn operates the indicating 
meter. 

The snags wi th this arrangement arc that the circu it should 
only just be oscillating to obtain high sensitivity, a nd the best 
amplitude will vary from range to range, thus necessitating a 
sensitivity cont rol. 

The Passive T est O scillator 
The passive test oscillator, or p. t.o., bypasses these 

difficulties by fo rcing the oscillator to squegg at an audible 
frequency, and substituting a miniature loudspeaker or 
earpiece for the meter. The a rrangement is shown in F ig. 4. 

T R I is an r.r. oscillatOr similar to that shown in Fig. 2 
with the exception that the feedback point is tapped down 
the coil. Ln this arrangement, R3 is added to reduce un­
wanted phase shift, and to reduce the loading on the tuned 
circuit. 

R.f. from the tank circuit of the oscillator is rectified by 
C R I and fed to the base of TR2 which in turn controls the 
base current of the osci lla tor TR I. C4 and C5 delay this 
action so that squcgging occurs at a con venient audio fre­
quency, the tone of which is adjusted by VR I. If o ne o f the 
e nd sto ps of VRJ is removed so tha t the wiper goes com­
pletely o ff the track, then this wi ll act as a convenient on/o ff 

TABLE I 
Coil Details 

switch, since with.out any current into the base of TRJ via 
VRI and Rl, TRI will cease to operate. Being a silicon 
transisto r, its leakage current can be ignored. 

In p ractice, a 30 ohm balanced-armature earphone is used 
as the lo udspeaker. The tone is loud enough to be easily 
heard in a quiet room. 

Construction 
As a way o f ind}cating resonance audibly has been found, 

as opposed to a v1sual method, this means that the unit can 
be operated in any position , without having to keep at least 
o ne eyeball concentrated o n a meter. From tl1is it seems but 
a natural step to arrange for the unir to be operated easily 
by one hand. The tuning condenser is therefore fitted with a 
knurled edge knob which projects so that it can be operated 
with. the thumb while the rest o f the hand grasps the case of 
the mstrument. 

T o avoid read ing a nd calibratio n errors. and a lso to make 
it easy to add exlra ranges, each calibrated tuning scale has 
been made part of the actual plug-in coil with which it 
is asso~iated.. T o achieve this, the coils are supported 
on .,\, 111. th1ck s .r.b.p. sheet shaped as shown. To this 
sheet a rc riveted three pins from an E nglish Oc tal valvebasc 
in such a manner tl1at they align with three sockets fitted to 
the t in. s.r.b.p. panel of the main uni t. The frequency scale 

- ·- ·- ·, 
i 

., ... .._____ C2! Sec Table 

! 

-I 
I 

9V : 
I 

""" 

Fia. 41. T he final a r rana ement: t he passive transistor osci llator. 
Resonance is indiat:ed by an audio tone. instead of visu_afly with a 

meter . 

is filled to the sheet by adhesive, spacers bci ng placed between 
the scale and the sheet so as to clear the fixing of the 
connecting pins. 

Coils 
Differing coil arrangements are employed o n various 

ranges. The low frequency coils arc wound on ferrite rod. 
the completed coil being secured 
to the s heet by lnsuloid •• P " 
clips. The mediun1 frequency 
coils a rc constructed in the 
traditio n al manner, and are 

Band ( Mc/o) Tur ns Tap• S.W .G. f ot'mer Cl (pF) 
close-wound. 1n the higher 
ranges, air spaced coils arc 
employed. These are con­
structed by winding a helix o f 
wire through two rows of holes 
drilled in the mounting sheei, 
the winding being eventually 

0 ·9-1·7 62 
1·6-4·0 52 
3-S--8·5 21 
8·0-21 1~ 
20---18 6 

Notes: 

12 26 
12 28 
~ 23 
2 18 
~ 18 

iin. 'X l in. ferrite rod close wound 
lin. di;am. P3.xolin tube close wound 
lio. diam. Paxolin tube close wound 
lin. di;~~m. self 1upportlnc spaced 1·7in. 
0·6 in. di.1m. seU suppordnc sp~cod 0·7in. 

• Count turns tCorting from the cold or l1.t. end. 
t Wir.h on odditionol IOOpF copocitor between !he junction o( RJ ond R• ond TRI collector. 
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2.200 
~70 
~70 
220 
22t 

secured with polystyrenecement. 

(Continued on page .US) 
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TECHNICAL TOPICS By PAT HAWKER. G3VA 

Salute to Early Bird 

Unbolanced 7360 Mixer 

Using other people's Satellites 

New Semiconductors and Valves 
WID X Receiver 

1·8/ 144 Mc fs Transmitter 
Ground Planes, and Coutlferpoises Ceramic B.F.O. Tran.~istor Frequency Multiplier 

Rute-oj-clumge Limiter.~ 

THE abi lity of a diminutive. 85-lb package of electronics 
called Early Bird to provide a non-stop broadband 

link across the Atlant ic has caught the imagination of the 
public to whom radio communication developments are 
normally a closed book. And to the radio amateur the 
exercise should mean much more than just an opportunity 
to see long-distance " live .. television programmes of some­
what variable interest. 

For lu:re is a further demonstration of the changes that 
are sweeping over the whole communications field. Recently. 
;l Hughes Aircraft engineer told me that he considered the 
new era of 24-hour DX broadband working to be comparable 
wi th the revolution brought about by the op~ning-up of the 
sho1t-waves for speech and telegraphy in the 'twenties- and 
few could quarrel with this assessment. 

Many of us remain awestruck that a tiny 4160 Mcts 
transmiller with an output of just 4·3 walls and the modest 
aerial gain of 9db c;tn S\ICcessfully transmit a baseband 
signal several megacycles wide over distances of 25,000 
miles- and that the package can be launched and manoeuvred 
into the precise position determiJlcd months beforehand. and 
is now thought likely to remain operationa l. without main­
tenance, for 4-5 years. 

For amateurs there arc several significant lessons to be 
learned from this fantast ically successful operation. First. 
wholehearted praise for those who devised the presem 
equipment. o r contributed to the now long line of com­
munications satellites wltich began with Score in 1960. and 
for those who had suffic ient belief in the wh.o le "crazy .. 
concept to authorize the spending of many millions of 
dollars and pounds (for Goonhilly). And. perhaps. a sneak­
ing satisfaction that the very first man to suggest (in 1945) 
the potential value of radio relay stations in a synchronous 
orbit was Arthur Clarke. a British writer most widely known 
for ltis science-fiction books. Although. to the best of our 
knowledge, one cannot claim tl1at Clarke was an" amateur .. 
in our sense of the word, this at least shows that tl1e informed 
outsider can still contribute imaginatively to commtmica­
tions engineering. 

Furthermore, synchronous communications satellites 
(" syncsats " ) have been brought to their present success 

largely by the efforts of a relatively few enthltSiastic engmeer,; 
- at least one of '"hom offered to sink h1s personal savings 
in this .. wildcat .. sclteme to get action moving. Enthusiasm. 
it seems. can still move mountains and launch Early Birds 
and OSCARs-surely a satisfactory reflection for every 
radio amateur. And so quite soon new generations of 
.. super-power·· syncsats, including one already designed 
to have a 100 watt t:ansmittcr with a novel pencil-beam 
aerial, electronically .. de-spun " to counter the stabilization 
spin o r the satellite. may open the day when syncsat signals 
wi ll be receivable on rela tively simple g round equipment. 

A new variation of space communication techniques which 
could well prove of interest to amateurs. particularly those 
keen on moonbmmce. is currently under investigation at 
the Signal Research and Development Establishment in 
Hampshire. SRDE has for some years been developing 
moonbounce and has a link with the Royal Radar Research 
Establishment at Malvern capable of can ying some 15 
simultaneous teleprinter circuits. Now. to supplement moon 
~:ommunication which inevitably fades out when the moon 
sinb below the horizon, usc is being made as passive reflec­
to rs of the more than 100 main objects at present in orbit 
;llld expected to increase to some 10.000 by 1975. 

SRDE suggests tha t while most of these space objects arc 
sufficient only to support low-rate info rmation channels 
even with their moon bounce equipment. signals reflected from 
the increasing number of cylindrical satellites exhibit large 
.. glints .. or "flashes .. capable of suswining high-capacity 
circuits. SR DE has advanced equipment including low­
noise supcrconducting masers. 17ft. dish aerials. and 1·5 kW 
t ransmitters on 2600 Me/<.. But one wonders if these 
.. glints ·• could not be used by amateurs wilh much less 
ambitious rigs for narrow-band c.w. in much the same way as 
meteor trails are now used. 

" The Miser's Dream " 
Any art icle on h.f. receivers by Byron Goodman, WlDX, 

of QSTstaiT. can be counted upon to be thought-provoking. 
His latl!st. "Some thoughts on Horne Receiver D esign " 
(QST. May. 1965) is no except ion. This is essentially an 
"ideas·· rather than a construcliona l piece. though it out-

2nd M IXER AF OUTPUT 

VR 

EJ 
Fir. I. Bloc_k schematic of the Wt DX .. Miser's Dream '" receiver (QST, Mtty 196S) containina a number 

of novel id&as to minimize the spendina of money. time and space .. 
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r-----!~ HT+ 150V 
500 kc/s 

Fia. 2. Produce detector and b.f.o. of the W ID X "Misctr's Dream." 
With about 6 ¥olts peak b.f.o. voltaae, maximum sisnal voltage is 

abo ut 0 · I volt. 

lines a complete receiver (which he calls •· the miser's 
d ream") for which a full circuit diagram is available for 
25 cents (about Is. 9d.) from the Technical Department. 
ARRL, 225 Main Street. Newington, Connecticut. USA. 
WI DX admits frankly that there are still various poims which 
could be improved- for instance some operators would 
reckon plug-in coils as archaic (despi te their many con­
structional advantages) ; tee a.g.c. is not ideal ; and a 
separate aerial tw1er may still be needed to put image 
response into the category essential tocL<ty. 

Fig. I shows the block diagram o f this design. from which 
it will be quickly noted that the set has many unconventional 
feamres. These include the usc of an unba lanced 7360 beam­
deflection mixer. with no r.f. stage but with an r.f. Q­
muhiplier to sharpen up the characteristics of the input 
circuit tO reduce image response; a 2·8 kc/s wide crystal 
lattice filter immediately lollowing the mixer, and witlt a 
sharper 250 c/s filter for c .w. reception in t.he subsequent 
i.f. stage. We guess that even misers in the United States 
are prepared to for K out their shekels for two crystal filters 
when pressed. 

With the necessary selectivity acl1ieved in the 2·2 Mc/s i.f. 
section the reader may be wondering why bother with a 
further conversion down to 500 kc/ s. The a nswer lies in tl1e 
resulting elimination of the old problem of b.f.o. voltages 
leaking back into the i.f. strip. This is avoided by changing 
signals down to 500 kc/ s but without a ny furtlter amplificat ion 
before the product detector. 

plus the aerial coupling winding as feedback coil. A 2·2 Mc/s 
parallel- tuned trap in the aerial is used to reduce i.f. break­
through. 

For the h.f. oscillator a ltigh-C Colpi!ts is used witJ1 
negative-temperature-coefficient capaciwrs to reduce drift. 
With low-noise m ixers, such as the 7360 or triodes, it is 
interesti;"lg to note how the comment of .. clean " signals 
standing out from the background inevitably turns up in the 
descriptions. 

A constructional dodge which allows the well-known 
Eddystone dial to be used without having to cut the chassis 
is to space on· the chassis from the panel. 

New Semiconductors and Valves 
The recent RECMF exhibition at Olympia, London 

provided an opportunity to see some of the latest semicon­
ductors and valves. Mullard. for instance. have some useful 
looking new types both in production and in development 
(note that development types are re-allocated final type 
numbers when in production). The ·· TVistors " range of 
transistors intended primarily for television receivers look 
like giving us some useful u.h.f. transistors at .. cntert<tin­
PJent-d.evice ·· prices. For exan~ple, the alloy-dHl'usion 
AF186 has been developed for low-noise u.h.f. tuners (470-
960 Mc/s), for operation as r.r. amplifiers and as self-oscil­
lating mixers. Jt is claimed that comp<\red with contempor­
ary valve tw1ers (which usc the PC88-PC86 combination) 
tl1cse transistor tuners provide an appreciably lower noiFc 
figure ; higher power gain: lower oscillation radiation level : 
simpler construction: and have lower power d issipation. 
The value of such germanium transistors for v.h.f. and u.h.f. 
converters n eeds no stressing. 

I n the deveiOJ?ment stage are 11-p-11 silicon planar power 
tra nsistors intended for business radio mobile transmitters : 
the 94BL Y (development type-mtmber) can provide six 
watts output at 180 Mc/s or I 0 watts at 80 Mc/s wi th a 
maximum gain of 6db: a nother addition is the BLYl4 with 
:Ul output of 3 watts at ISO Mc/s. 

A development type (9BL Y) silicon planar 11-p-11 h. r. 
transistor is capable of 40 watts outl>Ut up to 30 Mc/s with 
an efficiency of 60 per cent and power gain o f about 6db. 

Brimar have some new silicon p0wer diode rectifiers 
including the Y 1910 with a p.i. v. of 1000 volts and maximum 
peak transient rating of J 500 volts. This maker has a lst• 

The det.:ctor (Fig. 2) is an 
adaptation of a liule used Nor­
gaard circuit described a number 
of years ago, but using (despite 
the increase in no ise contribution) 
crystal diodes rather than ther­
mionic diodes. A 6 volt crystal­
controlled b.f.o. signal is injected 
with a signa l level of around 0·1 
volt. An a.g.c. an1plif1cr valve is 
used in conjunction with a pair 
of silicon diodes and a long 
time constant load suitable for 

r----.--------------------~---------------1~~ +170V 

I·SK 

150K 

120K 
c.w. or s.s.b. operation, details 2-2 
being given in QST. M<.l• 

The front-end is of particular 
interest: sec Fig. 3. lt. has an 
unbalanced 7360 deflection beam 
mixer, simpler than the origi~nal 
balanced mixer suggested by 
W2PUL (sec IT, December. 
1963), though presumably a 
shade more susceptible to cross­
modulation than the balanced 
version. Also incorporated is a 
6C4 r.f.-type Q-multiplier which 
uses the aerial input tuning circuit 
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Fia. 3. The unusu~l c ircuit details of the WID X ,. front-end" with a Q-multiplier to sharpen 
the selectivity of the sinale pre--mixer tuned circuit which use.s plua-in coils. Oscillator 

voltaae at mixer deflection plate is about l volts. 
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extended the lower voltage range for usc with transistorized 
equipment. e.g., the Y 1103 with 50 vol t p.i.v. 

A new Brimar audio output pcntode, type EL506, looks 
promising; this is on the small Magnoval (890) base but has 
a 19 watt anode dissipation. A single class A valve can give 
10 watts audio output, under leigh-quality conditions. And 
with 19 watts anode dissipation it should be suitable for usc 
in class C r.f. stages up to arou.nd 50 watts input. 

Dual-band Transmitter 
At the RECMF exhibition, Thorn-AEL were handing out 

copies of several of their most useful Applications Laboratory 
investigation reports, including the third issue of No. L87 
describing a dual band amateur transmitter by D. W. 
Furby, G3EOH. This design i~ one of the few which feature 
the logical combi.nation of a low-power 144 Mc/s transmitter 
wit.h 1·8 Mc/s i.n a size suitable for fixed or mobile operation. 
Three of the· four valves are used on both bands but with 
band-changing without any switching of v.h.f. circuits. This 
is achieved by incorporating dual-frequency anode circuits 
not unlike the arrangement used in a.m./f.m. broadcast 
receivers. Fig. 4 sltows the third stage which operates as a 
frequency doubler on v.h.f. and as buffer :unplifier on 1·8 
Mc/s without any switching. 

The complete transmitter section comprises 6BW7-
6BW7-7558-7558 operating as an 8 Mc/s crystal-oscillator­
tripler/ triplerfdoublerfp.a. on v.lt.f. and as -/Clapp v.f.o./ 
b.a./p.a. on .1·8 Mc/s with the first 6.BW7 switched out on 
1·8 Mc/s. Power itlplll is 15 watts on 144 Mc/s, reducing to 
10 watts on 1·8 Mcjs. The report is publislted by Thorn-AEI 
Radio Valves & T\tbes Ltd, Brimsdown, Enfield, Middlesc>:. 
(An ar ticle describing GJEOH's interesting design will be 
published in the BULLETIN shortiy.- EDtTOR.) 

Fie. 4. One of the" dual-band •-• stages in the Thorn-AEI transmitter 
for 1·8 and 144 Mcfs. The v01lve ;acts u a doubler on v.h.f. and at an 

untuned buffer on 1·8 M cfs. 

Ground Planes, Radials and Counterpoises 
The description (TT. March, 1965) of OZSS's ground­

plane has stirred John Farmr, cx-5B4JF. VS9SJF, io send 
along details of a modified form of ground plane: originally 
devised by 5B41P (formerly GSI'P) to overcome the problem 
of low feedpoint impedance when using iw rizontal radials. 

Ln Cyprus, with many flat roofs, it is much easier to have 
the radials horizontal than sloping downwards, so that 
!.he impedance drops to around 20-30 ohms, presenting a 
mis-match to coax feeder. To overcome this. 5B4LP increased 
tlte length of tlte vertical radiator element from 90 electrical 
degrees (i.e. quarter-wavelength) to 113° and so raised the 
impedance to about 75 ohms. This results on 14·1 Mc/s in a 
radiator length of 22 ft. 6 in .. still quite manageable. Since 
the aerial is not resonant, there is a reactive element at the 
fecdpoim :Uld tl1is is tuned out by the insertion of a 60 pF 
variable capacitor in series with Lite inner core of the coax 
and tl1e radiator: see Fig. 5. This capacitor must be capable 
of withstanding the high voltages developed at this point and 
should th.erefore be similar in spacing to that in the p.a. tank 
circuit. I t shouJd be mounted at the base of the radiator in a 

113° 
22~6· FOR 14·1 Mc/s 

Fia:. S. Ground-plane for use with horizontal radials. 

water-tight box. John Farrar states that wirh an s.w.r. bridge 
in the feeder line, unity s.w.r. can be obtained easily by 
adjusting the capacitor and also that the aerial works quite 
well on 21 Mc/s. 

G5XD . on the subject of ground planes generally, men­
tions that after using a triband ground plane made from 
lighting flex taped to lashed together canes, with three sets of 
three radials and three radiators taped together, he came to 
the conclusion that the close proximity of the radiators was 
not good, and now uses- witlt better results- two separate 
,:tround planes for 14 and 2.1 Mc/s about five yards apart and 
fed in p:u·allel with 50-ohn1 coax. He still finds tJ1at cane 
rod~ lashed together, with plastic covered (single) lighting 
flex are satisfactory. G5XD is interested in obtaining user 
ex.pcricnce of verticals not using radials- from wltat one 
reads a good deal would seem to depend upon the effective­
ness of the earth system so tl1a t results in an area of poor 
earth conductivity may not match up witJ1 those achieved 
elsewhere. 

In this connection, we noted some imeresting comments 
on the effects of" earths" on mobile operation by G6GR in a 
recent isstle of Mobile News, the A RMS journal. Ae points 
out that, contrary to widely held views, optimum results on 
1·8 Mc(s are more likely to be obtained from low lying, 
relatively marshy areas than from those super hills where the 
rocky soil usually forms a poor capacitance earth in con­
junction with the car body. 

The other day it came to us with something of a shock 
that one seldom see.s much comment or even reference to the 
use of •· counterpoise •· earth systems for Top Band Marconi 
aerials. At one time cotmterpoises (often comprising just a 
single 66 ft. wire suspended a few feet above earth and run­
ning roughly beneath the main aerial) were held in high 
regard by those without a really good earth system-and our 
own recollections of using them in the 'thirties arc dist inctly 
favOltrable. Yet it now seems ages since we have seen any 
general description of them in the amateur literature. Any 
comments1 

Ceramic Oscillator 
PZT ceramic (lead zirconate titanate) i.f. transformers 

( .. transfiliers ") for usc in transistor receivers have been 
referred to several times in 7T (e.g. April , 1961) though, 
apart from the Heatllkit •· Mohican " have not been very 
widely used. In CQ (May, 1965), W6QLV comes up with a 
new use for these compact units; this is as the frequency­
determining circuit for a b.f.o. with provision for a con­
venient frequency range of about 5 kc/s. Fig. 6 shows the 
circuit recommended by Clevitc for the TO-OJ uni t. n is 
pointed. out that the small size. freedom from screening 
requirements or from alfect by magnetic fields; and frequency 
tuning by means of a potentiometer are all useful features. 

The 0·0.1 fLF capacitor across the transfilter forms a 
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padding capacitor to putt he frequency some 2 kc/s above the 
nominal i.f. of the unit. and the value of this capacitor can 
be adjusted if necessary so that the unit gives a synunetrical 
frequency range about the i.f. The actual frequency is 
adjusted by changing the forward bias of the transistor. thus 
changing its internal imp;:dance, by means of R I (no 'alue 
for this component is given in the original article). 

The frequency stability is not as good as with a crystal 
oscillator but. with a stabil ised p ower source. is said to be 
adequate for s.s.b. reception. Frequency will be affected by 
changes in the temperature of tho transistor. 

2SmH or I•SK 

Fie. 6. Use of a ceramic .. transfilter" as a va riable b.f.o. 

Solldstat e Frequency Multiplier 
An increasingly common method of obtaining r.f. power 

at u.h.f. and microwave frequencies is the use of parametric 
varactor diodes (see Microwave Associates circuit in IT. 
April, 1963). A brief note in Electronics World (June, 1965) 
draws attention to a new Canadian tcclmique whereby a 
single transistor can be used to generate uo;cful amounts of 
power at frequencies well above the rated alpha cut-oil 
frequency of the transistor. 

Although only a limited amount of practical information 
is provided. the arrangement shown in Fig. 7 is said to 
provide an out put of some 1·25 watts at 240 Mc/s when 
driven by about one watt at 60 Mc/s. The transistor operates 
as a 60 Mc/s amplifier in a common-emitter mode with the 
output tap on the emitter tuned circuit adjusted for optimum 
coupling of the 240 Mc/s component from the transmitter 
to the load, with trap circuits to reduce tlte 60 and ISO Mc/s 
comp onents. 

Rate-of-Change N oise Limiters 
ln the May 7T we included a circuit from an article by 

K5JK.X of what was cla imed to be a version of the" rate-of­
change" noise limiter. This resulted in some interesting 
correspondence from Joltn Haydon. G3BLP who feels 
strongly that the circuit (our Fig. I) is really only a variation 
of the sta nda rd Dickert limiter and not a true " rate-of­
change" limiter. He is a lso tutcasy about some aspects of the 
Makino circuits, particularly our Fig. 3, though l1e hopes to 

Fi• · 7. Solid·atac:e frequenC'Y multiplier claimed to be capable of 
provldinr an output of 1·1 watu at 140 Mc/s when driven by I watt of 

60 Me/• r .f. 
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carry out some experiments with the arrangement of Fig. 2 
which. he thinks, may well be an imprO\Cmcnt. 

As almost immediately afterwards we got caught up in 
attending the Montrcu.x telc11i~ion symposium- where we 
were glad to meet H B9AEQ ( Hon. Prcsidem of the inter­
national Amateur Radio Club), OZ5F and a former OKI­
we have had little opportunity to dig out much more infor­
mation on these types of limiters. But Fig. 8 shows the 
basic Pye rate-of-change limiter ( British patent 605.206) as 
developed a decade ago for television sound channels. The 
following description of its operation comes from our 
Televisiou Eugiucers' Pocket Book: 

·· This is one of the most successful noise-suppression 
circuits. Resistors R I and R2 are of the order of megohms, 
so that a steady current of. say. 50 microamps flows through 
the diode. The capacitor C is a critically large value chosen 
so that the time constant formed with R2 is .itL~t capable of 
being charged and discharged by the current flowing through 
the diode at the highest audio frequencies it is desired to 
reproduce. At audio frequencies the cathode of the diode 
follows the anode. If, howc11er, a negative-going interference 
pulse of very short dumtio n appears. the diode will immedi­
ate ly cut off a nd the cathode circuit wi ll commence to dis-

HT+ 

OUTPUT 

Fia. 8. Followina limiter of the type used in some television receiver 
sound ch;annels. Thermionic diodes c an be used. 

charge. Before any great change has taken place. the pul~e 
ends and t he audio signal reappears at the output bearing 
only a small t riangular • pip ' instead of the original large 
noise pulse. The further smoothing is p rovided to smooth 
out this remaining pip.'' 

The P.T.O . (Continued fro m page 4-41) 

If the coil details arc c hanged from those given in Table 1, 
the position o r the tap and the value or C2 may require 
alteration in order to secure a constant audio tone over the 
range covered by the coil. 

Co nclusion 
The squcgging action produces more than 100 per cent 

modulation with a non-sinusoidal waveform so that there is 
sideband Sl>rcad. For example, at 14 Mc/s, this amounts to 
some 500 kc/s. 1-lowevcr, indicat ion of resonance is much 
sharper than this. 

Calibration may present something of a problem for the 
standard methods used for a conventional g.d.o. cannot be 
employed. The best arrangement is to calibrate the instru­
ment with tuned circuits of known resonant frequency. 

It should be particularly noted that u-p-11 transistors have 
been specified. l'·u·p transis to rs such as the OCI71 (TRI ) 
and OC71 CTR2) may be sub titutcd. but if this is done, it is 
essential to remember to re,ersc the polarity of the ballery 
supply and the diode. 

The p.t.o has now been in use for about a year and has 
proved as accurate as. and definitely more convenient than the 
"old " g.d.o. 
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Single Sideband 
By G. R. B. THORNLEY, Gl DAP 

MANY amateurs operating single sideband to-day are 
limited to operation with a bare foot exciter for two 

major reasons: (i) the difficulty of obtaining valves suitable 
for a higher power amp lifier at reasonable cost. and (ii) the 
inherent fear of the danger of ltigh voltages of 2,000 to 3,000 
in the shack and tile natural desire to restrict all power 
supplies to more fam il iar voltage levels around 700 or 800 
volts. Additionally. there is the further attractive feature 
that a power supply of 1.000 volts or less can be safely and 
compact ly smoothed by low cost electrolytic capacitors in a 
simple series-parallel arrangement. 

T hese considerations have caused experimenters and 
designers of single sideband equipment to look for acceptable 
valve types in the low cost commercial television receiver 
field. The requirement for a single sideband power amplifier 
is a higlt peak current at a low anode voltage, together with 
an anode d issipation capability in the range 20 to 40 walls. 
These characteristics are available in the modern colour 

television line time base output valves. and because these 
valves are manufactured in very large numbers the cost is 
relatively low-about thirty shillings each for the type 6HF5. 

Since these valves arc designed and controlled in manu­
fac ture only for deflection amplifier service. manufacturers 
do not normally publish data or operating conditions for 
amateur single sideband service. Of very great importance is 
the capability of the valve 10 operate with an acceptably 
low level of third and fifth order intermodulation d istortion 
products. To this end it is very necessary to determine the 
degree of lineari ty by a process of trial Rnd error. cMeful 
measurement, inspection of the modui:Hion envelope on the 
oscilloscope, and finally test and evaluation by on-the-air 
reports. A great deal of the pioneer work in this field has 
been undertaken by G6VX who has not only demonstrated 
that an r.f. amplifier using paralleled line dcAection valve 
is capable of a low distortion signal up to the licensed 
maximum allowable. but has also provided a wealth of cir­
cuit information and lhe incentive to other sideband workers 
to a lso try them. 

Line T ime Base Valves as R.F. Pow er A mpl ifier s 
One amateur who was encomagcd by the pioneer work of 

G6VX to build Ius own deAcction valve amplifier is G3NSN. 
This amplifier has been in regular usc on the 80m band 

• , Janice Drive. Fulwood, .Prucon. Lanes. recently and bas proved to be stable and have an inter-
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modulation distortion level estimated to be better than 35db 
down. 

The complete circuit including the power amplifier is shown 
in Fig. I. It will be noted that four Sylvania 6HF5 horizontal 
deflection valves are wired in parallel and that the amplifier 
uses the now common }.'assive grid input circuit .. Low voltage 
high current valves w1ll require a low n (anode load) and 
as four valves in parallel will require one quarter the r1 of 
one, the final value will necessitate very low reactance values 
in the output tank circuit. This means few turns on the coil 
and quite unconventional values for C l and C2. Fortu­
nately the requirements can be met using standard broadcast 
type variable tuning capacitors, plus an additional fixed 
I ,500 pF capacitor that is paralleled with C2 on the 80m band 
position of the pi-tank switch Sl. 

lt is important to realise that the amplifier is not neutralized 
and that stability is dependent onlv on the damping of the 
grid input circuit by the passive grid resistor. A low value of 
50 or 75 ohms will give improved stability but requires a 
greater driving power to develop the wanted peak r.f. grid 
swing. WitJt the value of 133 ohms as given in the circuit, 
the amplifier can be driven fully with a single 6146 in the 
exciter-it is, however, of greater imp~rtance t11at stray r.f. 
feedback between the anode and grid sides of the amplifier 
be kept to a minimum. This means careful attention to the 
lay-out so that the input connections are kept undemeath the 
chassis and all the comp:>nents associated with the anode 
circuits on top-i.e. the grid input side must not be able to 
·' see " any part of the anode output side of the p.a. valves­
and thorough bypassing of both the screen grid connections 
on each valveholder. 

The mains transfomter Tl is a " special "manufactured by 
a local transfomter winding organization to provide a 
secondary output of 600 volts r.m.s. centre-tapped with a 
maximun1 current rating of I ,000 mA. Both primary and 
secondary windings have very low resistance, and this, to­
gether with the low resistance silicon rectifiers and large 
effective value of smoothing capacitY, produces a very heavy 
switch-on current surge that would blow tlle mains input 
fuse. It would be unwise to increase the fuse rating beyond 
4 amps because this would defeat its protective function and 
the switch-on sw·ge current is held to a nonnal value by the 
.100 ohm I watt resistor in series with the transformer 
printary. As the smoothing capacitors charge up towards 
their maximunt value, the rising volia~e increases the current 
through the 6,000 olun relay winding unti l the contacts 
finally close and short out the 100 ohm current limiting 
resistor. The relay is adjusted to close when the h.t. output 
reaches approximately 600 volts by adjustment to rhe contact 
gap- Utis will be wid~r than the norntal gap setting. 

Operating bias for the 6HF5 control grids and the screen 
supply regulator valve (ECL82) is provided by T2 and the 
50 mA bridge rectifier with conventional smoothing and 
output load circuit. The p.a. bias supply is adjusted by 
means of the 5 K olm1 potentiometer for a total zero signal 
anode current of J20 mA (30 mA each valve). On ·• stand­
by " the cathode of the ECL82 triode section is at negative 
30 volts, tJ1e 6HF5 bias line at negative I I 0 volts and the 
screen grid supply at positive J 30 volts- this reduces the 
standing zero signal anode current to a very low value and 
enables the valves to cool down on pauses between trans­
mission periods. For ' ' transmit " the triode cathode is 
shorted down to earth via the exciter " press to talk " relay 
and muting line, the 6HF5 grid bias is then negative 80 volts 
(or whatever value is necessary to maintain a total zero-signal 
anode current of I 20 mA) and ilie screen supply is positive 
200 volts. It is necessary to incorporate the series OA81 
diode in the muting li.ne to preveot the 100 volt negative 
muting voltage on ilie G2DAF exciter rail from reaching the 
ECL82 triode cathodt>-the diode merely acts as a one-way 
gate, the characteristics not being critical, and any similar 
type to the OA81 is therefore suitable. It is, of cour.>e, not 
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TABLE l 
Amateur Band operatln1 conditions (max. -400 watts p.e.p.) 

V 0 - 800 volu Single-tone Two-tone 
Anode current (•oro si&.) 120 mA 120 mA 
Anodo current (maximum si1.) 750 mA 475 mA 
Power input (d.c.) 600 watts 380 watts 
P.E.P. input 600 w>tts 600 watts 
11, 40 mA 24 mA 
lg, OmA OmA 
v1, 200 volts 200 volu 
V1, (peak drive) 92 vclu 92 volts 
Anode Dissipation 200 watts ISO watts 
P.E.P. Output 400watts 400watts 
Power Output (mean) 400 watu 200 w•tts 
Anode Efficiency 66 per cent 52 per cent 

essential to use the G3NSN regulator valve arrangement 
shown in the circuit diagram, and an alternative arrangement 
iliat might appeal to some constructors is the more usual 
screen feed via a dropper resistor and VRI05/30 voltage 
regulator valves. As the combined maximum signal screen 
current for the four 6HF5 amplifier valves is 40 rnA, it will 
be necessary to use four VRJ05/30s in a series parallel 
arrangement to give 210 volts regulated at a maximum 
current capability of 60 mA. 

For a maximun1 signal anode current of 750 mA at an 
anode voltage of 800, l 0 (peak) = Io(d.c.) x K (where K is a 
constant dependent on the angle of anode current flow- in 
this case 200 degrees giving a value for K of 3). /"(peak) 
ilierefore equals 750 x 3 = 2250 mA. Assuming that the 
dynamic anode voltage swing at its lowest point is 100 volts. 
from the formulae RJ = 2(Va - Vamin)/l,(peak) the values 
are Rl = 2(800- 1 00)/ 2250. This equals an Rl of 622 ohms. 
The pi constants are then Rl = 622 ohms; RJ(out) = 75 
ohms. The ratio RI/RI(ow) = 8·3 and the square root of 
8·3 is approximately 2·9, the reactance ratio, (XCJ : XC2). 
Designing for a Q of 12: 

XCI = RI/ Q = 622/ 12 = 52 ohms. 
XC2 = XCI/2·9 = 52/2·9 = 18 ohms. 
XL = XCI + XC2 = 52 + 18 = 70ohms. 

These values arc a simple approximation but are quite near 
enough for amateur purposes. From a reactance chart the 
values for 80m are Cl = 900 pF total (825 ,..F + 75 pF 
stray) ; C2 = 2,700 pF and L = 3·3 JLH. Values for the other 
bands scale down in the same ratio as the band wavelength 
as follows: 

Band 
80m 
40m 
20m 
15m 
10m 

Construction 

Cl 
900pF 
450pF 
225 pF 
172pF 
112pF 

L 
3·3 JLH 
1·6JLH 
0·8 ,.H 
0·6,..H 
0·4,.H 

C2 
2,700pF 
1,350pF 

675pF 
500pF 
337pF 

Chassis layout is not critical but aU leads carrying r.f. 
should be kept as short as possiblt>-ilie amplifier should be 
built as if it were going to operate on five meters- wiili the 
6HF5 valves arranged in a square and ilie anode r.f. choke 
In the centre. Cl and C2 should be above the chassis, on 
either side of Ll-L2 and Sl. The main h.t. smoothing 
capacitors are Btandard television types that are readily 
available with a rating of 300 ,.Fat 350 volt working. As ilie 
cans are not isolated the six capacitors must be mounted 
on an insulated panel of paxolin or perspex. C2 is a standard 
three gang broadcast type tuning capacitor of 500 pF each 
section, and CJ is also a standard two gang broadcast type 
capacitor of 500 pF each section but of the old pre-war 
physically large type with not less than 25 thou. spacing 
between rotor and stator plates. Both the pi-tank inductances 
Ll and L2 are mounted in the same plane and supported by 
the switch Sl which should have ceramic insulation and have 
substantial contacts suitable for carrying several amps of r.f. 
(the TU5B switch is very suitable). The ceramic former from 

(ContiiiU£'<1 on page 4.56) 
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THROUGH AMATEUR RADIO 
Part 5 

By K. L. SMITH, B.Sc., GlJIX • 

FROM Oersted's and Faraday's work has developed the 
remarkable interplay or electricity and magnetism 

which forms perhaps the major part or the practical uses or 
electrical energy, and especially the operation of radio 
circuits. Simple effects noticed with magnets arc well known, 
such as the tendency for a suspended magnet to come to rest 
in a north-south direction. Faraday also suggested lines of 
force to picture the field of influence around magnets. The 
lines are assumed to start at the north seeking pole. and end 
on the south seeking pole. The similarity with the electric 
field is noticeable, but there is an important difference in 

~
,_MAGNETIC FIELD 
; LOOPS ROUND 

ELECTRON ;, CONDUCTOR 
FLOW / --. 

Fig. I." The magnetic field forms loops a.-ound the curre nt in a wire, 
and is always ~t 90 to its direction." 

the magnetic case in that no separate poles exist in the way 
that positive and negative charges can. A south pole will 
always be found near a given north pole, or else the magnetic 
lines join up into complete loops. Ir a magnet is broken up, 
then the separate pieces form sma Jlcr magnets, complete 
with north and south poles. North polc..s repel each other; 
similarly south poles. Opposite poles attract. 

The interesting cases involve the magnetic fidds produced 
by an electric current and the current set up in a circuit by a 
magnetic field moving ncar it. The field produced by a 
currem is in the form of loops surrounding the conductor 
carrying it. In the case of an electron beam travelling in a 
vacuum, a field surrounds the beam in a s imilar way. H this 
beam passes through the field or a magnet held ncar, the 
fields interact and the resultant forces shift the beam or 
electrons one way or the other depend.ing on the d irection 
of the field of the magnet. The beam can therefore be 
deflected by electric attraction and repulsion, or by magnetic 
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forces acting on it. The cathode ray tubes used in oscillo­
scopes usually have electric deflection by means of plates 
each side of the beam, whereas the tubes in television use 
coils to produce a magnetic field and thus deflect the beam 
magnetically. Magnetrons are very high frequency valves 
which rely on magnetic fields for their operation. 

The M oving Coil Meter 
As an example of electromagnetic action, the meter move­

ment is useful and straightforward. However, it is only one 
example from the vast number of electromagnetic devices. 
There arc loudspeakers, transformers, some types or micro­
phones, and indeed aerials, tuning and the very operation or 
radio itself. Once the fundamental Jaws are appreciated , 
all the separate devices become at once underswod. As we 
have seen, the magnetic effects produced by a current will 
react with any other nearby magnetic fields, produced by the 
same current. another current, or by a permanent magnet. 
Thus for instance the giant windings around .. Zeta " (the 
machine used for atomic rese1rch) are bound by strong 
shackles to prevent tlte conductors exploding by magnetic 
forces when the pulses of current, hundreds or thousands or 
amperes, p:tss through them. 

ELECTRIC 
FIELD 

CURRENT 

---

Fig. 2:. (a) An electric field acts on the electron beam to deflec·t it 
towards the positive place. (b) Ag;ain, the m aanetic fie ld is at rl1ht 
analu to the current now (beam). Horizont-al coila defiec.-t the beam 

vertially. 
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Fia. J. (a) In a movin1 coil mete r, the coil is suspended in a radial 
macnetic field, and tends to turn round when current ftow1. The 
hairaprinaa and pivot bearings are not shown £or clarity. (b) An 
underneath view showine t:uspension and aprina positions. (c) A 

linear scale. 

When a current flows through the coil of line wire pivoted 
between the poles of a magnet. as in a moving coil meter, 
forces act and the coil will turn round. Hair springs lead the 
current in and out, and a lso hold the coil and pointer in 
position. The stronger the current, the greater the turning 
force. The angle the coil turns against the springs is propor­
tional to the current. so that the scale calibration is linear. 
Only d.c. will operate this type of meter, as a.c. would tend 
to turn the coil first one way. then the other. To measure 
a.c., an indirect method must be used; that is, one must first 
convert it to d.c. by recti/icarion. We see later that the 
magnetic field strength produced by a coil depends on the 
number of turns used. Very sensitive meters, such as the one 
used in the test-meter design. have coils with many turns 

ALTERNATOR 

•I 
\\ ' 
>'// 

/' - / 

ALTERNATING 
MAGNETIC FIELO 

CURRENT 

FIELO LINKS 
WITH St 

Fia. 4. In thi1 d ia1,.ammatic transformer, PI is the primary, and Sl 
Sl are the 1econdariea. • 
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of very fine wire. They also have jewelled pivots. As we: saw 
in the test-meter design, if a large current is to be measured, 
the majority of it must be shunted round the meter coil by 
using a low value parallel resistance. By using a high series 
resistance, a high voltage is required to drive the full scale 
current through the coil plus resistance, and the device now 
operates as a volt-meter, because J is proportional to E by 
Ohm's Law. 

A.C. Effects 
Summarising, a moving charge produces a magnetic field 

around it, and a moving magnetic field sets up e.m.f.'s 
in any nearby conductors. lf the conductors form complete 
circuits then current will flow. This is the crux of electro­
magnetic theory. Notice how motion is involved in both 
cases; stationary charges or fields produce no effects. Imagine 
now a wire carrying an alternating current. Around the wire 
is a magnetic field varying in sympathy with the current. lf 
other circuits are nearby, currents will be set up in them, 
alternating to and fro in step with the continuously changing 
field. This is the effect used in a.c. transformers. What is 
more, currents arc even set up in the original conductor 
producing the field. The above effects are those of electro­
magnetic induction. The e.m.f.'s and currents set up arc said 
to be induced into the circuits (the first circuit is natu.rally 
ca.lled the primary, the others are termed secondaries). When 
the effects involve two or more separate circuits, we talk of 
mull/a/ induction. Similarly, the e.m.f. induced into the cir­
cuit which is producing the field in the first place, is said to 
result from self-induction. Self-induction occttrs ia all 
circuits carrying a varying current, whether there are secon­
daries or not. An interesting point is that the induced curren~ 
are always in a dir~tion which opposes the change. lf the 
current is growing, then the induced current tends to flow 
against it and prevent the growth. Likewise, when the current 
is decreasing the magnetic field is moving the other way and 
the induced current tends to keep the main current flowing. 
The property of circuits to set up self or mutual induction 
effects is measured in units of inductance, symbol L. • If the 
effects arc prominent, then we talk of a '" higl1ly inductive " 
circuit. The magnitude of the e.m.f. induced into a circuit is 
found to be proportional to the rate of change of current. 
That is, e.m.f. cc rate ol change of current. The idea of 

"rate of change" is important here. Let the symbol (~) 

stand for the rate of change of(~). Then V cc (1/r) 
or V = constant x (~). The 

constant of proportionality is determined by properties of the 
given circuit: its shape, length of conductors, and so on. 
In fact, it is the value of circuit inductance, L. A large Vis 
induced by a given current change, if the circuit has a large 
inductance. 

Therefore: V = L(~) V- volts, 

L - Henries, 

(1/t) - amperes per second. 

The unit of inductance, L or M, is caUed the H enry . The 
equation is usually written: 

V = - L(~~) 
the minus sign showing that any changes are opposed . Jn 
fact, Vis often spoke of as the back e.m.f 

A.c. is continually changing, and therefore a continuous 
opposition to a.c. occurs in aU circuits, extra to the ordinary 
resistance. 

• When mutual inductance is discussed, the symbol M is used. 
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Fia. 5. Individual field loopo alwayo tend to link up, producin1 a 
maanetic field around • coil aimilar to that 3round a ba,. maa·net. 

complete with N and S potet. 

Artificia lly Increasing Inductance: Inductors 
If a wire carrying current is coiled up, then the magnetic 

fields produced by each turn reinforce each other, and the 
result is a much increased magnetic effect. The effect of iron 
in a magnetic field is well known; it becomes magnetised 
and concentrates the field. If an iron core is used inside the 
coil, then the magnetic effect and therefore the inductance 
are increased even further. Tile number of times a specimen 
of iron can increase the inductance of a coil is called its 
pumMhility. The ultimate increase is obtained when the 
ferrite or iron completely fills and surrounds the coil. 
Examples of this are toroids. pot cores, and. of course, 
ordinary laminated core transformers. 

Coils with or without special cores are called inductors, 
and together with mutual inductors (tran.sformers) make up 
the third circuit component so common in radio. An 
examination of any radio circuit shows that resistors, con­
densers and inductors form the complete set up, together 
with the valves or transistors. Other components are simple 
specialised devices such as switches, relays, lamps, and so on, 
which are usually easy to understand. Even quartz crystals 
are considered as equivalent condenser-inductor-resistor 
combinations. So an idea of the action of the three types, 
especially with a.c., as well as being satisfying for its own sake 
explains all circuits which arc likely to be encountered. 

The inductance of coils is found to increase with the 
number of turns, the diameter of the winding, with layer 
winding and of course the presence of iron in the core. 

Construction of Inductors 
Coils are more often home-made than condensers. 

Coils, including commercial ones, arc usually less eflicient 
than condensers because of the inevitable resistance in the 
long lengths of wire used to wind them. Tltis means that 
the losses in a circuit nearly always result from unwanted 
resistance in the inductors, so that their design for minimum 

Fia. 6. The type of modern miniature machine..made coil often used 
for i.f. trantformer·a. 

450 

loss is important. Losses in Ls or Cs is measured by a quan­
tity known as the power factor. 

The wire is wound on an insulating tube called the former. 
Most modern formers for small inductors carry a thread on 
the inside so that special iron cores can be screwed into them. 
Sometimes the core is allached to a brass screw. To adjust 
the cores, special " trimming tools " are used, made of plastic 
material to keep metal (especially steel screwdriver blades) 
out of the magnetic and electric fields around tbecompo:nents. 
Coils vary in size from one or two turns of thick silver-

Fla. 7. Spaced turn• r~duce the npaclty between different pa.rta of 
t he coil. The .. ribbed •• former keepa t he material in contact with 

the wire to a minimum. 

plated wire, spaced and self-supporting to many thousands 
of turns of fine insulated wire on a former. The inductance 
can be varied by tapping ofT at different turns, o r by posi­
tioning an iron core as mentioned above. The need for 
different values of inductance is closely associated with 
tuning or electrical resistance, which is discussed later. 

The coils of many turns are usually wound by special 
machines so that a pattern of winding appears in a similar 
way to that on some cotton bobbins. TI1is method is ca1Jed 
" wave-winding " and each section is called a " pie." By 
winding the coil like this, its self-capacity is reduced. The 
self-capacity is also reduced in a single layer coil by spacing 
the turns. 

When two or more coils are wound so that the fields link 
up, then a transformer or mutual inductance is formed, as 
we have seen. The coils are said to be coupled. L.Close 

•• . the drill often eoine throueh the former and the wind ina u well . 
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coupling is when the fields strongly link, and loose coupling 
is the term used to describe a weak interaction. Many types 
of transformer are used for the various jobs in a circuit, and 
we speak of r.f., i.f., intervalvc, driver, modulation, ourput 
and power transformers, and so on. but they a ll work by 
magnetic linking of primary and secondary windings carry­
ing a.c., which may be power from the mains, or signals. 
There is one special device called an auto-transformer, which 
appears to have only one winding, but this is tapped and in 
effect one section is used as the primary, and this section, 
together with the rest, is used as the secondary. This means 
that the circuits arc electrically connected together. 

Another very useful transformer, usually working on the 
auto-transformer principle, bears the commercial name 
•• Variac," and has a variable tap enabling the supply voltage 
to equipment working from it to be set between zero and 
about 270 volts. Unfortunately these transformers are 
somewhat expensive. 

If solid iron is placed into a coil carrying a.c., then currents 
will be induced into it because it is itself a conductor in a 
varying magnetic field. These are called eddy currems and 
make the core very hot. Power is being lost and this is 
usually undesirable. Eddy currents are put to good usc, 
however, in such applications as heating up the parts inside 
a valve after the vacuum has been pumped, to .. outgas " 
the metal, and also in purifying semi-conduc tor materials 
by the ··zone-refining" technique. To reduce greatly the 
eddy currents in the cores of inductors and transformers for 
low frequencies, the iron is usually split up into thin sheets 
(called laminations) insulated from one anotl1er. For highec 
frequencies, a very tine iron dust is pressed into shape after 
being mixed with an insulating cement. These iron dust 
cores are fragile, and the slot in them easily breaks with 
rough usage. If a steel screwdriver is used for adjustments, 
the core often jams in the former, and the only hope is to 
drill it out, the drill often going through the former and the 
winding as well! Other common core materials are the 
ferrites o r ferroxcube. 

Further Effects of A .C. and Inductance 
A sine wave variation of current has tlte greatest rate of 

change when the value is passing through zero. No change 
occurs for an instant at the peak values, because this is tl1e 
point at which the current stops rising and begins to fall 
again. The e.m.f. across a coil is proportional to the rate of 
change of current, and is therefore a t a maximum when the 
current is growing from zero. The voltage falls and reaches 
zero as the current rises and reaches its peak value where it 
is not changing. It reverses when the current starts to 
decrease because the magnetic field is now moving the other 
way. The voltage is seen to be 90• out of phase with the 
current, but this time it is the voltage which leads the current. 
If the frequency increases, then the rate of change goes up 
and the opposing e.m.f.'s become greater. The result is that 
less current flows. In other words. the opposition to a.c. 
offered by a coil iucret~ses with the frequency. For d.c. there 
is no change going on and no opposi tion is offered. apart 
from the resistance of the wire. When deliberate use is made 
of this increasing opposition the component is usually called 
a" choke." 

We can write that the inductive reactance, XL. cr. fL or 
XL = kfL where k = 2r., by a similar argument to the 
condenser case. 

Therefo re XL = 2;.[L 
where XL = reactance in ohms, 

f = frequency in cycles per second, 
and L = inductance in Henries. 

Notice that the inductance is opposite in all respects to 
capacitance. It is likely, in circuits containing both types of 
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component at the same time, that really interesting action 
takes place .... 

Things to do 
A convincing demonstration of electromagnetic induction 

is to connect a single dry cell across the winding of a loud­
speaker transformer: a small mains transformer will also 
serve. By holding the ends of the wire and breaking the 
circuit a distinct shock is felt, although the cell is producing 
an e.m.f. of only 1·5 volts. When the circuit is broken, the 
collapsing magnetic field produces a pulse of many times 
this value and a •· kick " is felt. If you don't fancy a shock, 
then the spark at the point of make and break can easily be 
seen as a result of the induced effect. 

Roget's Jumping Spiral 
A very pretty illustration of the interaction of the magnetic 

field produced by each tum of a coil can be set up simply by 
winding a helix of wire about an inch in diameter with sixty 
to eighty turns and suspending it by one end to hang straight 
down. The bottom end just touches a piece of metal and 
the circuit is completed through the metal piece, then to the 
spiral, back to the battery, and to the metal piece again. A 
fairly strong current is required, so an accumulator or 
battery charger unit is preferable to a dry battery. With the 
current flowing, the spiral will jump up every time the end 
touches the metal contact. Mercury contained in a small 
cup makes a much superior bottom contact, but it is not 
essential. Th.is shows clearly the attraction each tum has for 
the next one when current is flowing. Another simple experi­
ment to illustrate electro-magnetic induction is to connect a 
coil of about 20 turns of wire, 2 to 3 inches in diameter, to 
the aerial and earth terminals of a broadcast receiver. If a 
similar coil is connected to the aerial and earth leads, then by 
adjusting the distance and orientations of the coils relative 
to each other with a sta tion tuned in, a convincing demon­
stration of the variation of coupling is obtained. The old 
.. swinging coil .. reaction relied on the variations of the 
positions of tuning and reaction coils. 

Coils 
A very good modern coil former is the plastic moulded 

type with a square flange at one end and designed to fit into 
a square alwninimn screening can. The former is threaded 
inside to take stand:1rd iron dust cores, and it has a diameter 
of0.3in. 

There are many occasions when coils covering the antateur 
frequencies arc useful, and the table given below gives an 
indication of the number of turns required on these formers 
to resonate (i.e. , tw1e in to) the various bands. The tuning 
capacity has a maximum value of 50 pF, and to give the 
values of inductance quoted the cores are supposed to be 
partly inside the winding. In fact, once the coil is in circuit, 
tlte core is positioned to bring the l.f. band for the range in 
question just on to the tuning swing of the 50 pF variable 
condenser. 

Range {Mc/s) L (f.LH) Turns S.W.G. 
L.F. H.F. 
3·5 7·0 30 100 38 
7·0 14·0 6·5 40 32 

14·0 28·0 2 20 26 

References 
[I] J. H. Rcyner, Cathode Ray Oscillographs. Pitman. 
[2] F. J. Camm, Wireless Coils, Chokes a11d Tra11s[ormers. 
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A Fully Transistorized Converter for 432 Mcfs 
By J. R. GAZE LEY, BRSlOSJJ• 

SlNCE the tmnsistorized converter for 430 Mc/s was 
described by the writer in the December 1962 BuLLETIN, 

a number of experiments have been conducted with a view 
to improving the small signal performance of that Wlit, 
particularly in respect of the signal to noise ratio. The 
initial approach consisted of various pre-amplifier designs 
employing u .h.f. transistors currently available through 
normal retail channels, and whose price tag compared 
favourably with valves of a similar performance. 

The design and construction of a pre-amplifier which 
could realize the full capability of the u.h.f. transistor 
proved to be far more difficult than had been imagined, and 
in many of the i.nitial pre-amplifier units, regeneration had a 
hay-day. indeed it was often found that the leads of the 
transistors themselves were the root cause of self-oscillation. 

Probably the biggest single surprise was that a .. lumped 
circuit "- a coil and capacitor combination- was far 
easier to tame than the accepted tw1ed line, and moreover, 
allowed the theoretical gain and noise ligures to be achieved. 
While such lumped circuits are generally considered to be 
bad practice due to their low Q and poor frequency dis­
crimination at frequencies in excess of 400 Mc/s, there is no 
doubt of their adequacy in the design to be detailed. Further­
more, they bring about a welcomed-even if accidental­
simplification in construction. 

The pre-amplifier section of this converter employs a 
GM0290 transistor. lf a slightly inferior performance can be 
accepted, then the somewhat cheaper G M0378 can be 
substituted. With the GM0290. the pre-amplifier has a 
noise figw·e of the order of 5db, and a gain of some 14db 
with a bandwidth of at least 2 Mc/s. 

While the initial purpose wM to produce a pre-amplifier 
for the origiJ1al converter, the end product turned out to be 
a full blown, a.ud greatly improved. de~ign for the whole unit, 
largely because the "''~"iter could not resist the temptation to 
seck to improve the performance of the original converter 
design. 

The Circuit 
The circuit of the pre-amplifier is shown in Fig. I : an 

arrangement which is substantially duplicated for the input 
stage TR I of the actual converter. Fig. I is an optional mast­
head pre-amplifier which, although a separate unit, is 
constructed in a similar manner to the layout sl10wn for TR I 
in Fig. 5. Power for this head-amplifier, if used, is taken via 
the co-axial line from U1e main converter and requires the 
provision of the components shown and noted near TRI in 
Fig. 2. 

Since change-over switching between RECEIVE and TRANS· 
MIT is fairly individualistic, this is not shown. However, 
v.h.f. transistors are particularly sensitive to stray r.f. and 
every C.'tre must be taken to guard against power from the 
transmitter leaking across any relay system, for if it does, it 
will surely ruin tbe pre-amplifier transistor. These remarks 
also apply to the converter when this is used barefoot. 

The circuit of the converter is sltown in Fig. 2, the upper 
section being the r.f., mixer and i.f. amplifier stages, and the 
lower section the crystal contro lled oscillator-multiplier 
chain, the output of wh.ich is fed to the mixer. TR2. 

Transistor TR 1 is operated as a grounded base r.f. amp­
lifier, no input tuning being cmployed.t The behaviour of 

•t92 flaselbury Rond, Edmonton. London. N .9. 
t RSGB B tJLl.ITIN, January 1963, pa~e 330. 
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this stage is broadly similar to that of a grounded grid 
thermionic valve amplifier. The collector of TR I is tu.ned to 
432 Mc/s by LI /C3. It should be noted that collector is 
tapped down Ll, and this serves to damp the transistor 
without the need to employ resistors for stabili7.ation 
purposes, the Q being low enough to remove the need for 
further damping. Despite the low Q it will be foWld that 
C3 tunes quite sharply. but not to such an extent lhat it 
requires continual adjustment over the normally used 
frequency range on the 430 Mc/s band. 

At 430 Mc/s. the coils are quite diminutive. and link: 
coupling between r.f. and mixer stages is hardly practicable. 
Certainly, in a design which is to be to any degree repeatable, 
the critical nature of such an arrangement would be un­
desirable. Thus capacity coupling is employed between TRl 
and TR2. 

Initial examination of the circuit diagran1 could lead to the 
conclusion that despite the foregoing statement, link coupling 
is in fact employed since it would appear that L2 is a link 
winding to Ll. This is not so, for L2 is in reality an r.f. 
choke which is placed in the field or Ll to increase the 
coupling co-efficient without introducing a high impedance 
at the i.f. frequencies between the base and emitter of TR2. 
The inclusion of such an impedance at the i.f. frequency is a 
common cause of low mixer sensitivity. 

Oscilla tor injection at 408 Mc/s is applied to the emitter of 
TR2. The condenser C7. together with the inductance of the 
coupling loop LJ 4 and the one inch connecting lead form a 
series resonant circuit at 408 Mc/s so making for etlicient 
transfer from the oscillator chain to the mixer. 

L3 and the output capacity of TR2 form a resonant 
circuit at the i.f. frequency of 24 Mcfs. Precise adjustment of 
the frequency of this circu.it is effected by t11e core of L3. 
[n order to damp L3 in the intorests of bandwidth and 
stability, the coupling coil, I.A. is made larger than usual, a 
method which has been foWld to be more effective than 
loading L3 with a resistor. 

T he output from the converter could in fact be taken 
directly from the link winding LA since the level would be 
adequate for most receivers. However. employing a " built­
in " i.f. amplifier has certain advantages. It allows L3 and 
L5 to be tWled in such a manner that a more level response is 
achieved over the bandwidth of prime interest. and by 
increasing the general level of U1e i.f. output, helps to reduce 
i.f. breakthrough on badly screened receivers by permitting 
them to be operated at a lower level of r.f. gain. 

L 

POWER IN 
12V 4ntA 

OUTPUT 
432 Me/ • 

CS8 

Fla. 1. A masthead pre .. amplifier which wat evolved durinathede&i&n 
of the 432 Me/• con•erter. 
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Fi&:. 1. The r.f., mixe r and i.f. staaes, unit I (aboYe) , ~nC: th• overtone oscillator 
and multiplier staaes, unit 14 

e screen 
TRJ.~.s ond 6 

The i.f. amplifier. TR3, requires no particular description 
since it follows stand;Hd practice, although it may be worth 
noting that in the case of L5, recourse is made to resistor 
damping to assist in achieving the desired bandwidth. 

T urning now to the oscilla tor-multiplier chain, TR4 
operates in an overtone circuit using a miniature HC6/ U 
crystal at 34 Mc/s. This circuit is perfectly satisfactory fo r 
overto ne crystals of the type mentioned. but difficulty may 
well be experienced if FT243 crystals arc sub~tituted. If it is 
desired 10 use FT243 crystals then a more usual circuit 
should be employed.! 

In the overtone circuit shown. L7 and the output capacity 
of TR4 tune to 34 Mc/s. L7 is link coupled to TR5 by L8, 
the output of T R5 being tuned to 68 Me/s. bias being ob­
tained bv base emitter rectification of the drive from L8. 
Supplementary bias is derived from R 15 which has been 
chosen to encourage TR5 to give maximum output. T o 
some extent. the value of R 15 is a compromise between 
efficiency. output. and the danger of thermal fWln\vay. 

: RSGB B u LL£11S, January 1963. pag~ JJI. 
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Increasing its value will increase the efficiency of the Mage, 
but at the expense of peak auainable output. Reducing it 
below the value given. while increasing the output, holds the 
danger of thermal runaway under high ambient tempera­
tures. 

The output ofTR5 is coup!cd to TR6 by LIO, TR6 acting 
as a doubler from 68 Mc/s to 136 Mc/s. This circuit is 
identica l with that of the previous stage. the output coil, Lll, 
being resonated by the ourput capacity of the transistor. 

Finally, TR7 operates as a frequency trip~er from 136 
Mc/s to 408 Mc/s. Ll 3 and C21 tunc to the desired fre-

COMPON ENT DETAILS 

CJ. C22. 4 pF \Vin~:;rove and Rogers airsp;1ccd lrinlmers. 
C7. 10 pf \Vingrovc und Ro~crs uirsp.~c~d 1rimmer. . 
C6. CS, CIO, Cl l . Cl2. Mullnrd monoaour< p;o~r capocuors. 

JOV WC'Irking. 
C'SI. CS2, Delling Lee L7J4/S flush mounling co·a:tial sockets •. 
Other capacitors are mini.uurc cernmic. e~ccPl for CIJ wh1ch tS a 

Radiospares 0·001 p.F <lond o fl' oypc, :ond 9 1000 pF ~dio­
spares fccd·th'rough cap~tcilocs. 

EddyMone 650 dic-<<~Sl bo•. 
All resistors urc Radiospa res miniature ~ wan. 
GM02'10 (I oiT) and G M0378 (2 o iT) oransisoon. ace manuracourcd 

by: Tcxns tnMrumcnlS Lod .. Manion Lane. !Jc:drord: 
Xtal. Miniature Jrd ovcnone type HC6(U. I on. spacong. wub 

holdcc. (Henrys Radio Lld .. EdG""'~ Ro;od. London W.2.) 
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1/ll- 1·11!"1 IIA 

't' - 1 BA ctuum 
7/W 1·10!"1 OIA 

' I' - l/15" 1·111"1 OIA 
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T - 3/li" 1-117"1 DIA 
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T - Dllll 1/4" IIA 
f ll£ 10 SUI! ~IIi" DIA 
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FliED Will Pll ISITI£1£ 
CEIHMl 

DRILLING DETAIL 5 UNIT 2 ( Viewed from Copper Side) 
' I' - l/11- DIA ArPIOI 

OPUED fU CIISIAt 
IDlD£1 MAIEIIAl : HIM TEO mtUI! SOUl I CIPPU lAMIMAT£ I 

Fie. l. The drillina details for unit 2, viewed from the copper side. 

quency, the collector ofTR7 being tapped down Ll3 in order 
to achieve the highest possible Q. The output link L14, 
which has been mentioned previously when dealing with the 
mixer TR2. is positioned in the centre of Ll3. 

Construction 
The converter takes the form of two Wlits, one being the 

r.f. section, and the other the oscillator-multiplier chain, 
both of which are housed in an Eddystone die-cast box type 
650 which provides complete screening. 

The working diagrams Figs. 3-5 show in far greater detail 
1hru1 the most lucid description. the component parts, 
construction and assembly of the converter. Suffice it to say 
that Fig. 3 is the drilling of the copper laminate board used 
for the oscillator-multiplier chain. while Fig. 4 gives not only 
the drilling details of the copper laminate board for the r.f. 
section. but also the details of the screens. Fig. 5 ~hows how 
the two sub-assemblies arc. fitted into the die-cast box. 

One detail which is not illustrated but does require 
mention is the mounting of the sub-assemblies on the lid of 
the die-cast box. Each sub-assembly is mounted on four 
brass pillar!> so that it stands away from the lid. The pillars 
which support the r.f. board are i in. long, drilled and tapped 
6BA at each end, while those which support the oscillator­
multiplier board are i in. long and also tapped 6BA at each 
end. 

COIL TABLE 

Ll 2 turns. -1 in. diam ~ in. toni!. 18 s.w.g. tinned copper wire:, 
"ith leads i in. long. The collector o f TR I is connected to 
main body of coil at C3 end. CS is connected to lllllin body of 
coil at C4 end . Self supporting. 

L2 I turn. i in. dium .. 22 s.w.g. tinned copper wire. spaced! in . 
from and connected" in phase" with Ll. Self suPPorting. 

LJ -lr in. diam .. t in. long, 36 s.w.g. enamel close wound. Ou..t 
iron slug tuned. 

J.A 4 turns, 7/42 p.v.c. insulated (Radiospnres) wound over L3. 
. L5 -f. in. diam .. l in . long. 36 s.w.g. enamel. closo wound. Oust 

iron slue tuned. 
L6 2 turns 7/42 p.v.c. insulated (Radiospares) wound over LS. 
L7 A· in. diam ..... in. long, 26 s.w.g. enamel, close wound. 'Dust 

iron slug tuned. 
U 3 turns 7/42 p.v.c. insulated (Radiospan-.) wound over L7. 
L9 -j, in. diil.m., i in. long. 26 s.w.g. cnnmel, clo5e wound. Tuned 

with Salford 200 Mc/s dust core, coded blue. 
LIO I~ tum&. 7/42 p.v.c. insuhtted. wound ov<r L9. 
Lll 8 turns. It in. diam .. 22 s.w.g. tinned copper, .SP3C:ed b)' wire 

di.ameter. Ou..t iron slug tuned. "' L9. 
L12 I turn, 7/42 p.v.c. insulated wire. wound over Lll. 
LIJ 2turns, i in . diam .. t in . long. 22 s.w.g. tinned cop~r. with 

l in. lead• at C21 end (TR7 collector is tapped into the main 
body o f coil), and ~in. long at C22 end. Self supporting. 

Ll4 l turn, l in. diam .. 22 o.w.g. tinned copper. with ·i in. and 
i in. leods intcrwound with Ll3 (I in. spacing front coil Ll3). 
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Adjustment 

·r - 1/l"x 111n- m-om 
II ACCOHDOAIE l£AIS 
If 114, lAIII 

Transistors do not permit errors to be made twice. and so 
before applying power to the converter, a most· careful 
visual inspection should be made to ensure that no disasterous 
mis-connections have been built into the unit. Above all, 
make sure that the battery polarity is correct. 

The oscillator-multiplier chain should be adjusted first. 
While mtmitoring ll1e frequency of 34 Mc/s. either on a 
receiver, or by means of a sensitive wavemeter, adjust the 
core of L7 to the point where there is no appreciable change 
in frequency even though the core is adjusted slightly above 
and below this setting. By switching the power on and off, 
check that the oscillator remains on frequency. lf it does 
not. then the oscillation is not controlled by the crystal, and 
further adjustment to the core of L7 is needed. 

If the crystal fails to oscillate at a ll, either try anower 
OCI70, adjust the bias to this stage. or ease ofr the coupling 
winding L8 until the circuit is operating in a satisfactory 
manner. 

Once tl1e crystal oscillator is functioning, connect a 
voltmeter across Rl5, and adjust tl1e coupling of LS to L7 
for maximum drive to TR5 consistent with reliable operation 
of the crystal oscillator. Not less than 0·2V should be 
secured. 

As a final check on the crystal oscillator, and with the 
meter connected across R 15, remove the crystal. No voltage 
should now be present across Rl5. If by chance there is, 
then the crystal oscillator stage is self-oscillating. 

Connect the voltmeter across R 16, and adjust the slug 
in L9 for maximum reading. Check that L9 is tuned to 
68 Mcjs by means of a wavemeter. 

Connect the voltmeter across R 18, adjust the slug of L II 
for rnmdmum indicati:m on the meter and check that the 
frequency at Lll is 136 Mc/s. 

As the tuning range of the combination C21/Ll 3 in the 
collector circuit of TR7 is limited, a wavemeter is not 
absolutely essential to check the frequency of this circuit . 
However, a wavemeter will , of course, serve to verify the 
frequency. To adjust Ll3, temporarily disconnect C7, and 
from point A on the output link of Ll4 connect a crystal 
diode and sensitive microammeter in series to earth, bypassing 
the meter with a small capacitor. Adjust C21 for maximum 
indication on the microamm&ter. 

Alternatively, a voltmeter may be connected across R6. 
and with C7 set to half capacity, C2J should be adjusted for a 
rise in the standing reading. This rise will be quite small, 
but quite perceptible on the 10 V range of an Avo 7. Finally, 
C7 is adjusted to the position which causes a further rise in 
the standi.ng voltage. 

As a final check that all is well with the oscillator-multiplier 

RSGB BULLETIN JULY, 1965 



1/ It " I·Ul" l IIA 

·a·- tBA mmm 
l/l!"l-ltl"IIIA 

't' - I U CIUUIC! 
1/II"Htt")IIA 

' t ' - l/11" H I 7"1 11A 

'[' - lllll 1/1" tiA All Ill.( 
U Sill CAS! Df Il l 

·r·- t llll 1/4 • I IA 
filE 10 Sill 1/11" t iA 
P11l lS111EJE COil fOINU 
10 8£ A 11!1-Ill AU 
fliES Will rOUSIIIEIIE 
C!NU I 

DRILLING DETAILS UNIT/ 
(Vi~w~d from Copp~r Side) 
MA!£11Al : riiii ED CIIUII 80UO 

I [t"U l AHI!AI£ I 

V1i 014 I[AH£0 fOI 
P.lf.l. 81SH 

fll£0 l UI 101 111 HAIUIAl f OR SCIHKS ; - 1 SECIION BUSS CUAIAII U ll 

~-f=================S=C=R=E=E=N==.=B=. ================~~==~~ 

'ji l:v;_j·~. ====~=============C==========,~=i=o±IAd 

Fie. 4. The dimens ions for unit I, with t he associated ICreent . 

chain. remove the crystal. All drive to the mixer TR2 should 
cease. 

The convener may now be connected to the main receiver 
via a length of co-axial cable. Swing the receiver tuning 
between 24 Mc/s and 26 Mc/s and adjust the cores of L3 and 
L5 to give an even noise response over this frequency range. 
Attention to the values of R 7 and R9 and/or the direction of 
the windings of LS and L6 shottld overcome any regeneration 
causing peaks in the noise response. 

ln respect of the foregoing adjustment, it may be necessary 
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to remove the crystal from the oscillator-multiplier chain, 
and to remove R I. However, such steps are only needed if 
i£ is suspected that pan of the noise being heard is due to the 
front end of the converter, and not to the i.f. amplifier a lone. 
Tltis could occur if. fortuitously and by a remarkable stroke 
of luck, the front end just happened to be somewhcro near 
alignment. 

Restore any connections removed according to the pre­
ceding paragraph. Adjust C3 for maximum noise. After 
this has been done, the wonderous sounds of car ignirion 
should be heard. 

For the next adjustments either a local signal on tJ1e 
430 Mc/s band is required. or a signal created by a g.d.o. 
or a signal generator. If either of the last two mentioned 
sources is being utilized, it is necessary to employ a harmonic. 
be quite sure that the correct harmonic is identified. ln 
addition, be even more certain that you are not picking up the 
image frequency which in this case would be 408 Mcfs less 
24 Mc/s which is 384 Mcfs. 

Adjust C3, C7 and C21. and in that order. for maximum 
output. Final adjustments are made on weak signals in the 
usual manner. 
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Fig. 5. Layout of the principal <:omponents in the diecaJ;t box. 

C onclusion 
Tbjs converter has far more gain and a substantially 

improved noise figure than that previously described, and its 
performance in respect of weak signals is rather better than 
a valve-operated type using an A2521. 

When it was used barefoot, that is. without the masthead 
pre-amplifier, by G3FD/ P during the 1964 420 Mc/s Open 
Contest from a s ite on Dunstable Downs. it enabled 26 
stations to be worked. and GW and Continental stations to 
be heard. 

To say that tl1is converter has no shortcomings would not 
be strictly correct. but they are of such a na ture as to be 

Sing le Sideba nd (Continued from pare 447) 

an old a.c./d.c. broadcast receiver mains dropper resistor 
is suitable for winruJlg tlte pi r.f. choke and the winiling of 
112 turns of 26 s.w.g. enamelled wire rnay be single layer 
wotmd in any way provided tltat the total winding is spaced 
out to 3k in. This spacing reduces the self capacity to a 
value tha t does not produce ;my self resonance at the 
amateur bands opcratiJlg frequencies. 

O peration 
The amplifier should be tuned for maximum r.f. output and 

then the loading adjusted by C2 to give the screen currents 
given in the table above. single tone input 40 mA. two-tOne 
input 24 mA. Maximum r.f. output occurs at maximum 
screen current and not necessarily a t minimum dip. (Titis is 
due to the relatively large anode to grid capacity of four 
valves in parallel-the effect is more pronounced at rugher 
frequencies.) 

456 

excused in the light of the overall performance. There is a 
tendency to cross modulation from very powerful sta tions, 
and a lso, under conditions of very high local field su·engtJ1, 
stations in the 90 Mc/s f.m. band can beat with the 68 Mcjs 
multiplier stage to produce the i. f. of 24 Mc/s. Both of these 
faults could be cleared. the fi rst by arranging i l gain control 
on the r.f. amplifier, and the second by the usc of a suitable 
trap in the input circuit. However, s ince the conditions 
which cause these effect s to occur arc rarities, their in­
clusion was no t felt to be warranted. 

In conclusion, the writer would particularly like to thank 
G3FD for his valuable assistance in f'icld testing this device. 

INTERNATIONAL 

CONVENTION 

KNOKKE-ZOUTE, BELGIUM 

Septembe r 17, 18 a nd 19, 1965 

Fu ll Technical and Social Programme including 
V.H .F. , DX, S.S.B., ATV and D/F sessions, 
conducted tour of Bruges. dances and dinners. 

Full information from Luc Vervareke, 
ON4LV, Lippenstaan 284, Knokke I, Belgium. 

Early booking is essential. 
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Mobile Column 
By E. ARNOLD MATTHEWS, G3FZW• 

THE sixth Thanet Mobile Rally drew an attendance of 
200 people, who arrived in 60 cars- and one helicopter ! 

GJTKC was winched down from this vehicle to the cliO' 
LOP site a t Pegwell Bay in the brilliant sunshine which helped 
to make the rally a great succe s. Of those who arrived by 
more mundane means. 28 contacted the ta l k-in stations which 
operated on 2. 4 and 160m. the prize for the longest range 
contact going to G3JEQ/ M on 160m. Other prizes were 
awarded as follows: best equipment. GJA YH/ M. whose 
equipment is completely transistorized: attending from fur­
thest away, GW3GI /M: valve identification and tuned 
circuit te~ts, G6SXX/T: battery voltage contest. GJFS. 
Among other a ttractions was a display o f communications 
equipment by P .. Signals. 

The Saltash & District .A RS's first rally at Calstock 
deserved to be a s uccess if only for the eflicicm publicity 
with which it was advertised. But this d id not do justice to the 
programme, which conrained more novel feat ures than we 
have seen for some time. A SARDAC Cake competitio n 
was won by G3DSV. and a n ovel " Hunt the Hidden Ham .. 

The Sil.lta.sh and D istr ict A mateur Radio Club•s r~lfy t.alk·in station 
GBJSAL beinc operated by GlDFH . 

(Photo by D. Bowers. 8RS26760) 

contest by s.w.l. D . Jacobs. Possibly the most exciting. and 
certainly the most amusing item was the" Mobile's Race" for 
T opband:rs. in which comf)etitors hacl to make a dash for a 
line oi'QSL cards pl;tced face down. find their own and return 
10 their car :tnd transmit the ir call-sign. The first call-sign 
to be identified by the talk-in statio n was the winner. This 
proved 10 be G3NXV. who was by no means first back t.O 
his car, but whose s.s.b. signal was nicely reso lved in the a.m. 
receiver by the welter of carriers in the background ! (There 
seems to be a moral here.) 

A talk-in station GBJSAL operated on 160. 80.4 and 2m. 
Prizes for the furthest contacts on each band were won by 
G301P. G3NK E (using 0·8 watt input). GJSR L and G31GV 
respectively. G8AFA came from Yeovil to win the prize 
for the furthest distance travelled. G3J FH was awarded the 
prize for the best mobile installatio n. this contest being 
jud.;ed by the presidents of the Saltash, Cornish. a nd Ply-
mouth societies (G3SN, G3NKE :tnd G5ZT). . 

Conditions were poor for DX-TV until about 4 p.m .. when 
several cotultries were received. inc luding a good test card 
fro m OK. 

• t Sbortbutcs Lane, Lich6eld, Stolfs . 
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A view of the cliff·top car park at Poawe ll Bay taken durine the 
Thane< Mobile Rally. 

(Photo by R. A. 8osrow) 

T here were a lso the usual displays by various equipment 
manufacturers. Police. C D. etc. 

Publicity fo r the event. which was very well all ended for a 
ra lly in u somewhat remote p;trt o f the .:ountry. extended 
until the n ext d ay, when the event featured in the BBCSo uth­
Western News. 

Many mo bileers going o n ho liday in Cornwall have been 
disappointed by the lack of 160m activity. local activity in the 
county being mainly on 80 and 4m. We would like to ack­
nowledge the very kindly action of G2BSA (Looe) in equip­
ping himself with a 160m transmitter for the specific purpose 
of giving visiting mobiles an opportunity for QSOs. 

W ethersfield Mobile Ra lly 
One of the most successful Mobile Rallies of che year was 

he ld o n Whit Sunday. June 6. at RAF Wethersfield. 
Nr. Braintn .. -c. Essex. T he hosts to the RSG B were as alwavs 
the 20th Tactical Fighter Wing United States Air Force. · 

Col. W. Cragg, the Base Vice Com_rnander who was 
introduced by E. W. Yeomanson, G311R. RSG B Prcside m , 
kindly consented to open the ra lly at 12.30 p.m. The Colone l 
must have been impressed, for he returned twice that after­
noon to sec how things were going (or perhaps just to sec if 
the base was still in one piece). 

The Radio Society was successful in securing for 
licensed American personnel on the base and anv otJ1er 
visicing foreign amateurs the usc of the ;unateur frequencies 
for the MARS transmitters. Needless to say those who were 
able. made full use of this facility. 

The Wethersfield Rally always has the Mobile Committee 
foo led with regard to attendance. for the place is so big that 
o ne is illcfincd to feel that not too many have made the 
joumey. 

A ll the attractions were very well suppon ed, and a n ew 
crowd even! this year, the American base-ball match. was 
very well received by all the visitors. An extremely able 
display of model a ircraft control line Oying was enjoyed by 
che many who saw it . Fire fighting. static displays of air­
craft . including tactical bombers. jet trainers. transport 
and communication types pleased a ll the small boys and all 
of the bigger OJlCS too. 

The strictly amateur trade exhibition was very well sup­
ported indeed and the Society is always pleased to ee those 
stalwart members of the trade who give up free time to suppo rt 
these ftulctions. 

T hree raflles were going on in the h;mgar: one for a DX 40 
a uractcd a great deal of interest as did the main raffle and 
ladies raflle with its very v11ried assortment of prizes. 

The Radio Society is most grateful to a ll those who lent a 
hand in this very successful event. pa rticularly to the USA 
organizing Committee 1\eacl'!d by Lt. R . D. Largent. to 
G3M VV who ran the 4m talk in statio n. to G3DGN fo r his 
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most interesting phone modulated gas laser demonstration. 
to the Civil Defence. Essex, who put on an interesting static 
display and to General John W. Bacr. for having us all there 
on that most successful Whit Sunday. 

Northern Ire land Mobile Rally 
The first mobile rally to be held in Ireland took place on 

Sunday May 30 at Nutts Corner Airport. under the auspices 
of the Belfast and District RSGB Group. Nulls Corner was 
originally tltc Belfast Airport. and as a result tl\e old terminal 
buildings and contro l tower. which arc still standing, were 
used once again. 

The tal k-in station on 4m established in the contro l tower 
started operation at 10.00 using a ground plane aerial at a 
height of approximately 80ft. The location turned out to be 
excellem fo r 4m operation and 95 QSO's were made using the 
call GB3 l. Of these. 50 stations were mobiles which 
auendcd the rally both from G l and El. 

The event was well attended and out of approximately 250 
people present. tOO were licensed amateurs representing G. 
GL, El. VS9. VE and OJ. The prize for the longest distance 
travelled by road went to E16AS. 
Th~ rail ) was oflicially declared open by Cow1cil Member 

The 70 Mc/s talk·in sution at the Nort hern Ireland Mo b ile Rally 
beinc operated by Frank Robb, GI6TK. 

(Photo by GIJKYP) 

and Chainmm of the Mobile Commiucc. Mr Fred Parker, 
G3FUR. who commented on the large number of 4m 
mobiles which d :>mina!ed the scene. and the a lmost complete 
absence or unwieldy whips and loading coils which arc so 
conspicuous a t rallies in England. The highlight of the after­
noon for everyone was nndou.)todly an excellent flying dis· 
play by members of the Ulster Ml'd ;l Aircraft Club who 
d.:monstratcd radio controlled BlOdl!l Aying a t its best, in 
somewhat wir.dy conditions. A fine static display by 66 
Signal Regiment. TA, w:d;r Capt. W. Douglas. Gl3LWD 
and a reconnaissance by the Civil Defence und;r Mr J . 
Thompmn, GI31LV, were two other items of interest. 

The driving test attracted a large number of entries and 
was won by Bob Semple, G I30YG. with ozy Osborne, 
G13SU . rurmer up. A eomp::tition for the best all roWld 
mobile which was judged on signal strength. modulation 
depth, quality. safety of installation. and general neatness. 
was woo by T. Fo rd, GI3TOH, RA F Ballykelly. who re­
ceived the G I3KYP Perp~tual Cup. 

The programme ended wi th the distribution of prizes 
a t 18.00 after a rather cold but enjoyable day. 

Despite a cold, overcast and blustery day. the RNARS 
Mobile Rally held at HM Signal School (HMS Mercury) on 
May 30 has been voted a great success. Visitors came from 

far and wide; from Torquay in the west and Edinburgh in the 
north. Overseas visitors included two from South Africa 
and two from Belgium. Out of 208 cars parked on the sports 
ground, 74 were fitted for mobile operation, and alleodance 
records show that I, 165 people auended the rally. The 
vis itors were entenained to displays given by the Hampshire 
Constabulary dog handling uni t and the local Red Cross. 
while later in the afternoon a display of radio cont rolled 
model boats operating on the establishment swimming pool 
enthralled young and old alike. 

The mobile treasure hunt. over a I 6 mile course, proved a 
popular feature of the rally. wi th the local Civil Defence 
providing commWJications between the rally ground and 
the five check points. The overall winner of tltis event was 
s.w.l. Everitt. 

Musical entertainment during t lte afternoon was provided 
by the bar.d ofTS Meratry. 

G6NZ and G2DZT had a tough job judging the mobile 
insta llations, and both remarked on the very high standard 
of those present. G3GMN and GJISZ were the winners of 
this competition. Mrs Morgan. wife of th6 Commanding 
001ccr, presented a prize for the longest distance travelled 
to tl\c rally to G MJl-IUN from Edinburgh (an RNARS 
member). and for the longest d istance contact with GB3RN 
to G:l llO/ M. 

Thanks are due to the Portsmouth :llld Fareham Amateur 
Radio Clubs. witltout whose ass istance the rally could not 
have been staged. 

The Peterborough & District Amatettr Radio Society 
will feature a mobile treasure hum- with clues over the air­
at their first Mobile Rally to be held at Peterborough on 
August B;mk Holiday. It is stressed that lo~l knowledge 
will not be required for anyone competing in the treasure 
hunt. for an Ordnance Survey map will contain all the 
necessary information. Talk-in stations will be on 4 and 2m 
as well as 160m. Further details may be obtained from 
GJKPO. 

Special Events Stations 
The Malvern College Radio Society will be celebrating Lhe 

school's centenary by putting an exhibition station in opera­
tion during the period July 22 to 25. All bands from 160m 
to 70cm will be used and the stat ion will sign GBJMC. All 
reception repons should be sent to the QSL Manager, 
Malvern College Radio Society, c/o G . P. Shirville, G8ADM, 
2 The College, Worcs. 

Members of the Yeovil Amateur Radio Club will be 
op: rating a sp:x:ial station with the call-sign GB2YC from 
July 5 to 10. This will form part of the Yeovil Youth Centre 
exhibit at a Leisure-time Exhibition which is being staged to 
introduce youn~ people to the varioLL~ activitit.-s in the 
district. Operation will be on 10- 160m, from 09.00 to 21.00 
G MT. Further information may be obtained from D. L. 
McLctUJ, G3NOF, 9 Cedar (;rove. Yeovil, Somerset. 

On Saturday, July 17. G3MBL/A and G3MWF/A will be 
operating stations at the Finchlcy C:trnival, Victoria Park, 
London, N.J. Top Band and 2m will be used most of the 
time, but equipment will be av;lilable for operation on the 
other h.f. bands from 80 to 10m. 

With the he.lp of the Hull and District Amateur Radio 
Society, the D.C.L. Sports and Social Club plans to operate 
from Hcdon, near Hull. from July 4 to I I, as an exhibition 
station in connection with the Distillers Co. Annual Gala 
Day. Operation will be on 160 to 2m on a.m .. c.w. and s.s.b. 
under the call-sign G B3DCL. QSLs will be issued to confim1 
all contacts. 

Uncle's Southend Do 
The annual " Do'' ac Southcnd. organized by G6NU, 

will be held this year on Sunday, July 18. Amateurs, their 
families and friends are welcome to take part, and should 
assemble at the entrance to the pier at I 2 noon. 
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OUR RSSOCiatE!S 

conductgd --_J I X--

BONK, bonk ... bonk! The last of the pegs for the old 
fourteen-foot t::nt is driven in. 

" Hey. Dave, give us a hand with the receiver and 'phones, 
I feU over once." Yes. it is quite a hill up the bridle path to 
the edge of the wood, so Dave dashed otr to give a hand of 
assistance to lhe perspiring boy with the HRO. 

"Arc we going to chuck the aerial up the tree. or Oy a 
kite over it, like last year?" 

"The trouble with ihe kite was that ii stayed up over the 
tree, do you remember? It just wouldn't come down in that 
breeze." 

"Yep, that's right. fun though, wasn't it." 
" Here, Ron. how about getting the bangers on. and we'll 

have a bit of grub soon." So a few more chunks of wood 
went on tl1e fire and soon th:! aroma of frying sausages and 
beans began to fill the atmosphere arow1d the site. 

Now while all the bustle of setting up camp was going on, 
tent erecting, grease pit digging, piles of sleeping bags, beds, 
mugs, sp )Ons. socks- as well as H ROs, petrol cans, p.a. 
valves ;UJd tangled aerial wire, a ll to be sorted and claimed. 
Ray was philosophically musing about the "new" power 
supply. This was going to be the real McCoy! A.c. (2000 
cycles per second, just think of the savi11g in smootlting!) 
with plenty of watts at a voltage which would allow a fair 
old run of cable from the gen.ny to the rig, without losing 
at least half. At last, the ear-splitting two stroke chatter 
of yesteryear wottkl become a distant burr this time- Heck! 
did we forget the long power cab .. . ? No! thank goodness, 
there it is, stoutly binding Andrew's blankets and chattels. 

" Hey Andrew- Andrew. Alt! there you are. when arc you 
going to untie your stufr then. How did you get a knot like 
that .iJ1 7-029!? ·· 

" Let's explore over ncar the fence for a site to set down 
the generator." Up runs Eric. 

" Let's come and start it." 
•· Start it! We're up to our eyebrows- have yott dug your 

bi~.ou t of the tre~ch behind the bushes yet? " 
No, but. .. . · 

·• Well don't you think ... watch out you'll ! ... Oh well, 

• Any rC$emblance to per,c~ons living is quite dt1iberate! 

MINUS 

CLASS 'A' 
OPERATING POINT 

ANODE 
CURRENT 

40mA 

30m A 

ZOmA 

10m A 

UID -+--.,...."'--.--T---::0+--
VotTS -3 -2 -1 

• CLASS 'A' GRID BIAS 
(a! 

MINUS 
GRID 
VOLTS - 3 f -2 - 1 

CLASS '8' GRID BIAS 
(b) 

hope you'll take olf your boot and clean it before you come 
into the tent tonight. That reminds me, have we collected 
the nlilk from the farm? " 

Now the sun touches the horizon, and the sky takes on a 
salmon tint. We have had some grub now- bits of grass in 
it of course-but it was great. lt's one thing about this sea­
son, out setting up camp, the meals are always welcome, 
although the washing up has not the same attractions. Yes, 
weary though we are, we have the power on ... and a bit 
of wire up the tree. Too tired after today's bustle, but the 
station's all ready to go. 

It's quite dark now, there's an owl afar olf. Out comes the 
old Tilley lru1tem and witl1 a few pumps on the handle a 
silvery glow lights up a row of youthful faces. We have set 
up our camp again this year, and for a moment we wonder 
how many of our associates in the RSGB have set orr on 
their own adventures all over the country. Here we are at 
the end of the day and contented with it: Time to turn in. 
Our lillle'un. still young enough to murmur, 

" There might be a big storm tonight, tUld we might get 
stranded, and we'd have to call ' Mayday· on Top Band, 
and there'd be a helicopter and a rescue team, and ... and 
\VC . .. ,, 

Ah! how peaceful, now for a rest, then tomorrow we can 
(yawn ... ) yes we . .. 

Now for the next letter in the series. 
"8 is for: 

Bias 
In order to operate a circuit in radio and electronics, 

energy must be supplied. This usually takes the form 
of d.c. power, whether the circuits use valves or tran­
sistors. The power packs not only supply the energy, but 
also supply it at the appropriate potential and current. Thus 
6 volts would hardly op~rate valves, while 200 volts would 
make short work or most transistors! Choosing the correct 
voltage and current levels for a device or circuit is called 
setting the bias. In valves, the h.t. supply must bias the 
anodes positively. The grid, though. is usually negative. 

ANODE 
CURREKT 

40mA 

30m A 

20m A 

tOmA CLASS 'C' 
OPERATING 'OINT 

ANODE 
CUAAEHT 

40mA 

30m A 

ZOroA 

10m A 

MINUS I 
GRID -+--~t-.,--.,---T""~r--r---:-01--
VOLTS -6t - S -4 -l -2 -1 

CLASS 'C' GRID 81AS 
(c) 

Fie. I. As a valve arid is made more neaative the anode curre_nt aets less and less. Class A bias places the operatin& point on the centre or 
ta.e "strai&ht ''po rtion (a). Class. IS tliu ia just abo ut at the cut~off' point (b), and class C bias i1 well beyond the ct.~t·off point (c). 
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ln pcntodes. the screen grid also has a posu tvc bias. AJI 
these potentials are relative to the electron emitting electrode 
or cathode. Transistors have bias supplies, the polarity of 
which changes according to whether p-n-p or u-p-11 types a re 
being used. P-n-p types require a negat ive bias on the collec­
tor. The base bias is no longer a t·ol!nge. as in the case of 
valves. but is thought of in terms of a bias current. Tltis base 
bias is usually obtained from the same supply as the collec­
tor. The correct choice of bias values set the valves and 
transistors to the appropriate operating pvilll for the job in 
hand. There can be more than one operating condition. even 
for the same type of valve or transistor. Tl1us we find class 
A. B or C grid bias. Whereabouts the operating point is 
set in any given case, is seen clearly by .. plotting" it on the 
clwracteristic cun•es of the valve or transistor being used. 
Graphs are always usefuJ pictures, and characteristic curves 
arc no except ion, for they enable us to design the circuits. 
and pick component and bias values. The figures found in 
valve manuals arc really an average. T hese arc the values 
most commonly used. although as we have seen. the curves 
shoe the whole range of values, and not just one point. 

Battery 
Battery means a group of similar objects working LOgetller, 

though formerly only in connection with a batte ry of guns 

l- . --T+ -4 
Single CIU B1ttery 

(a) (b) 
Fi1. l. T he lona and s ho rt strokes o f the symbol for a cell a re 
supposed to h&ve been handed do w n fro m fairly :ancie nt time:s .. T hey 
are mean t t o stand for t he two e lectrodes (copper or carbon , a nd 
zinc) that w ere dippe d into a pot of dilute acid in the first ce lls made . 

(rrom to bauer, beat or strike blows). We use the term to 
describe a group of cells connected up to supply an appro­
priate voltage. Many people use bauc•rJ' to describe a single 
cell now. a lthough as you can sec, strictly the meaning is 
only correct as in a .. battery of fcll.v." Ah well. words 
change. 

Ba.se 
T his is one or the electrodes in a transistor. The name 

base was derived from the construction of the now obsolete 
poim contaCI transistor. The base really was a base. upon 

~~ ~.J)b.. 
Base 

(a} (b) (c) (d) 

Fie . l (a) shows a di~1r~m o f a transistor develo pe d from the: early 
point contact type; (t:) s ho w s :a s ymbol used by som e a utho rs which is 
much ne arer the m ode rn junctio n type layout ; {c) illuuratu the 
constructio n o f the o bso lete point contact t ype: (d) shows t he 

sandwich construc:t io n o f one type of junction tn nsistor. 

which two .. cats-wlliskers .. (wire electrodes) were placed. 
Nowadays the transistors available are junction types. witJ1 
the base sandwiched between the emitter a nd collector 
materials. 

News and Views t his Mo nt h 
Pa ul, A4035, writes an interesting lcuor yet again. a nd 

includes a d ub news-sheet. Best 73 to a ll your school club 
members from us all. 

Ala n, A4335, has written me two letters on the QSL topic 

(he has some strong feelings about this, obviously!). I was 
not able to make very many suggestions on this problem. 

A letter from Hugh Church. A4260, mentioned a prize won 
in connection with a receiver he made. Congratulations 
Hugh. 

.John Wardle, A3321, writes to "QUA ... " ror the first 
time. John uses a PCR2 receiver with a mod ified television 
converter for 2m. Any advice on how to get rid of break­
th rough into tJ1e PCR would be welcomed by John. 

A welcome is otl'ered to David Duff, A46271 as a new 
member of our Society. Dave uses a 124 ft. dtpole a nd a 
" Mohican " receiver. and he says that he is very keen on the 
" post card •· circuits we have had featured in •· QUA ..... 
(we have put tJ1Cm aside for a while, but if you are interested 
in them, a line to the Roding Boys' Soc. would be in vel') 
good order for developments arc forging aJ1ead there). 
David, who lives in Silloth, Cumberland. would be pleased 
to know if there are any other .. A •· members nearby who arc 
keen to take the RAE soon. or who would like to comact him. 

Robert Ma nnion, A4032, writes a short note. including a 2·2 
Megohm resistor- " to help you to resist the occasional pun 
in the BULL'' (I think that one ought to be for the Editor!). 

I had a letter from BRS IS J04, expressing interest in a 
pos~>ible club in Sevenoaks. lr you are interested, how about a 
line to J . C. Williams. 90 Crampto ns Road, Scvenoaks, Kent. 

AI Wa ng, A3539, drops a line to compliment o ur column . 
He has passed the RAE. so a new call should soon be heard 
on the bands. AI uses an HRO receiver. together with an 
Eddystone S670. so he has quite a good start to back up his 
ticket when it arrives. 

J have heard from A4335, and A3699 again, rrom opposite 
ends of the country. Both of them arc engaged in training 
for the same job. Alan. A4335. complains about the QSL 
card system and its poor turnover for listeners. Gillies. 
A36·99, has heard 201 countries, with 62 confirmed with 
QSLs. 

T wo letters have arrived from Youth Ccmres. One is rrom 
G3NOF, and is in fact. from the Yeovil Amateur Radio Club. 
T his club is in a Youth Centre and has many links with 
young people there. This is good news. and 1 can sec a 
thriving J unior Radio group developing there. going ahead 
with camps and youth radio projects. Any lads in Ycovil? 
How about getting in touch with G3NOF? The other letter 
concerns a station set up within a Youth Centre for the 
)Oung members there. Jt is a t South Reach County Youth 
Cemre. which is affiliated to the National Association of 
Boys' Clubs and to the NA YC. T he leader is Derek Fisber , 
G3LKO , and he Sil)'S that interest is a little low at the 
moment. Once again. there must be <t number of boys and 
" A ,. members within visiting distance of this club station. 
Con tact G3LKO. 

Broadcast Programmes 
Just as I thought, I'm a fraid tltilt there has been no men­

tion o f any interest from any departmem in the B BC, either 
programme production or engineering department. to o ur 
suggestion of a small series on Amateur Radio for young 
people. I know that anything of a scientific or serious hobby 
nature is right out of fashion in the •· Pop enterta inment ,. 
field, especially when one considers the views of the profes­
sionals generally. when it comes to the work of an1ateurs. 
All I can suggest is a combined effort from you in writing 
to the Independent Televisio n Network saying that a techni­
cal series would be of benefit to thousands or scientifically 
minded young people in this cOLmtry. They might just 
conceivably be more ncxiblc tll<lll the BBC. 

Anyway, 73 to you a ll , and we arc a ll sta nd ing by to hear 
the good news a bo ut this year's RAE. Best or luck. 

• • • 
R~ports for tbis feature sbould be sent direct to Ken Smith. 

G3JIX, 82 GranviUe Road, Wa li!Ja mstow, London, £ .17. 
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RTTY 
By J. A . McELVENNEY, GJLLV • 

THE weekend of March 20/21 saw the first annual BARTG 
RlTY DX Contest; a full list of winners appeared in 

the Group's May .newsletter. It only remains for the writer to 
congratulate all concerned for a fine contest, and in particu­
lar, G2Hl0 for organizing it and FG7XT for winning it. 
An estimated 200 stations took part, nine of which worked 
all continents. The runners up were KP4AXM and K8MYF. 

Adjusting Shift Values 
The values of shift used in RTTY have been standardized 

at 850 and 170 cfs. lncorrect shift may or may not be of 
importance during any given QSO. If the receiving station 
uses the linear discriminator type of tcm1inal unit, nonnal 
copy will be obtained from shifts ranging between 150 to 
1000 c/s. However, should a more modem two-tone circuit 
be used, then the shirt must be wjthin 100 c/s of the standard 
for consistent copy. It should be pointed out that optimum 
signal to noise ratio will 011ly resuh if the correct sl1ift value 
is employed for the terminal unit in ttse. 

Like the writer, most RTTY'ers employ a simple diode 

Fia. I. Buic shift: indicator circuit. The value s ror Tl ;;a,nd Tl are 
discuued in the text. 

r.s.k. circuit in which the shift is adjusted by small altera­
tions to the forward bias. This ·' partial conduction " 
circuit is a doubtful method of obtaining and maintaining 
correct shift values, for it depends for its action on small 
variations of forward resistance to alter the L/C ratio of the 
v.f.o. Small variations in ambient temperature, supply 
vohage and diode characteristics resuh in changes of shift. 

In some recent experiments with simple transistori7..ed 
terminal units, the writer decided to usc his simple two-tone 
discriminator to set the shift of tile v.f.o. This proved success­
ful, so a separate circuit was bread-boarded. Fig. I shows 
the first attempt. The circuit consists of a simple " Round­
Travis" discriminator in which the diode current is moni­
tored by a centre-zero microammeter. Audio is fed to the 
tuned circuits from a line to a 50 ohm transformer. The 
potentiometer is a balancing control, the use of which will 
be explained later. T2 and 3 arc American 88 mH surplus 
telephone loading toroids. with 20 turns of 28 s.w.g. wire 
wound over them as primaries. Tl1cse arc resonated, with 
the associated capacitors, to 2125 <tnd 2975 cfs respectively. 
Tho capacitors should be of the polyester type. 

Prac tically every component in this circuit has some 

• Honorury Secretary • .British Amateur Rndio Teleprinter Group. IS 
llovolock Square, Broomhill, Sheffield 10. 
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Fie. 2. Shift indic::ator limiter and driver. 

latitude in its value. T l may be ommited if a low in1pedance 
source of audio is available. T2 and 3 can be any surplus 
high Q inductors of about 50 to 100 mH. The values of the 
tuning_ capacitors ~ust be adjusted accordingly. 

Scttsng up requsres an accurate source of audio at 2125 
and 2975 cfs. Audio is fed in at 2125 c/s and T2 peaked on 
the meter by adding or subtracting capacity. A fine adjust­
ment may be obtained by removing turns from the coil. The 
same process is carried out with T3 at 2975 c/s. 

The circuit is now ready for usc. Connect the input to the 
output of the station receiver. Tune in a beat note from tlte 
v.f.o. with the teleprinter on mark and adjust the receiver 
for a peak in negative direction on the meter. This will be 
2975 cts. Change to space and adjust the shift so as to obtain 
a peak in the positive direction. With some shift circuits this 
operation may be reversed. Finally. adjust the balancing 
potentiometer to obtain equal swing in either direction. 

Lim it er Amplifier 
Fig. I has two drawbacks. Firstly, the readings on the 

meter vary with the setting of the receiver gain control and 
secondly, it may only be used to set one value of shift. The 
difficulty arises in that 850 c/s is obtained by using the two 
peaks but any smaller value must be dctemlined by inter­
polation between these two. As tlte audio drive is not a 
constant, the exact setting on the meter will vary each time 
it is used. 

To overcome these difficulties, the limiter stages of the 
previously mentioned terminal unit were pressed into service. 
Fig. 2 shows the circuit. It consists of a simple parallel 
t!iO~e limiter feeding a two stage audio driver. The output is 
hmued to a round 4 volts by the usc of a Zener diode. Audio 
may be obtained from any stage that has sufficient output to 
make the circuit limit. 

Adjustment is as for Fig. I. Meter readings should stay 
constant for large changes in input voltage. The circuit may 
now be calibrated for any value of shift. For shifts less than 
850 c/s, the receiver tuning is adjusted to obtain a pre­
d~termined meter level on mark lUld to a further predeter­
nuncd level on space. Due to the nature of the driving circuit 
variation in bauery vohages will have only a small effect o~ 
meter readings. 

Any method of setting shift values must rely on an external 
standard. The purpose of the circuits shown is to enable 
test gear to be used for other purposes and not to be con­
tinuously tied up monitoring shift. It is obvious that the 
standard 2125 and 2975 c/s tones need not be employed. 
Any two frequencies may be used that arc known to be 
separated by 850 c/s. It must be emphasized that both 
circuits were only bread-boarded and that no real attempt 
was made to optimize the circuit for maximum performance. 
Suf'lice to say that they work quite well. The prin1aries of 
T2 and 3 are very likely a poor match to the driving transistor 
and tlte numeer of turns could be adjusted for a more equal 
output on snark and space. The microammeter used was 

(Cont/nncd ott pllgc 466 
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FOUR 
AND 

METRES 
DOWN 

By P. G. LAMBETH, GlAIW* 

I T is very pleasing to note the increasing number of G8+ Js 
who arc appearing in this column: they must be giving 

a very welcome fillip to the u.h.f. scene. Tltesc amateurs all 
appear to be very keen, and are obviously a principal cause 
of the uplifting of activity on 70cm recently, as well as condi­
tions. For instance, G8AOU/A (Malvern) worked GJHAZ/P 
at 20 miles distance at RS 58 though with only about 250 
m.i lliwatts from a DET24 tripler without h.t .. during the 
F1rst 432 Mc/s Contest on May 29·30. ConcUtions were quite 
good for both G3NNG/ P and G3FP were RS57 on the 
Saturday night with a 19 element Yagi at 10ft. Incidentally, 
G8AOU/A would appreciate skeds from the home QTH (nr. 
Peterborough) at the beginning of August when he hopes to 
be rurming 6 watts! 

G8AAN (York) is also looking for skeds on 70cm on 
Tuesdays, Fridays and Saturdays. He transmits on a.m. or 
c.w. for 10 minutes prior to the half hour and listens for the 
first 20 minutes of each half hour period between 20.00 and 
22.00 GMT. The frequency is 433·64 Mc/s, with input 
powers of 15/25 watts and 120/ 150 watts. 

G30CB (Truro) found the contest weather rather better. 
an~ a stat ion signing G30CB/ P was set up at the usual site 
usmg a 6-over-6 J Beam and a 32 element Co linear aerial a 
QQV02-6 transmitter and a t~ansistor converter preceded by 
a GM0290 pre-amp. The Cohncar array proved superior and 
G5ZT/ P (nr. Okchampton) and G8AGU (South Moulton) 
were worked at excellent s trengths. Some time was lost at 
the start, but G3MPS was heard at S9-L.. on the converter 
and 6-ovcr-6. The converter was feeding into a transistor 
mobile receiver. Other signals heard were G6GN and 
G30BD/ P who was peaking at about S6 from the back of 
h.is beam while firing eastwards. Improved aerials :md 25 
watts arc modifications envisaged. More news about this 
is promised so that operators may continue to be induced to 
beam towards Cornwall. 

G3BJD (Scascale) reports on what is believed to be the 
first 70cm activity from Cumberland. which took place on 
Sunday. May 30. 

Tite eqttipment comprised the fo llowing apparatus: 
T~ansmiuer: 12AT7 oscillator, tripling to 24 Mc/s: E180F 
tnpler from 24 to 72 Mc/s; E180F doubler to 144 Mcfs· 
EC8~ g.g. trip!cr to .430 Mc/s; EC88 g.g. atnp ; DET24 g.g: 
amp tn t ,\ cavny, w1th an anode current of 60 mA at 300V 
- the output at 433·91 Mc/s is 9 watts measured. Aerial: 
an 8-over-8 slot on a 20ft. pole at 1000 ft. a.s.l. 6 miles nonh 
of Millom. The equipment had not been tested on the air 
and the contest seemed an appropriate opportunity to mak~ 
the effort. G3RHE, G3FDW and G3BJD erected the aerial 
Only seven s tations were contacted : G8AGC. G8AFJ; 
G8AHQ, GW8ACG, GW8AAP/ P, G3KMS and G201. 
G3LEE got away and it is believed tJtat G3HAZ (Wor-

~ 21 Bridge Wa~. Whiuon. Twickcnham. Middlcsc>. Plc•sc .cnd all rePorts 
lor the AusUJt ISsue by July 9 and lor the S<plcnlbcr issue by August 6. 

cester) was heard. Several weak carriers were heard and if 
they had been c.w. doubtless many contacts would have 
ensued. Why don't they usc it ? 

G3LQR reports an opening to PA land on Jw1c 2. 
G3AHB (Slough) is now active with 35 watts input to a 

QQY03-20A into a 10 element Skybeam at 35ft. An AF139 
pre-amp into EC88s in g.g. cascodc gives a bonus of 2 S 
points on all signals, not just the weak ones. This was the 
first 70cm contest he b.as entered for some 15 years. and a 
sudden opening to the west proved very interesting. with 
G6GN, G3MPS, and GWJATM/A worked. He has a 
county score of 16, and succeeded in contacting some 40 
stations in only 4 weeks on the band. However screening 
is much more severe than on 2m. ' 

G3LHA (Coventry) found conditions during the First 
70cm contest (May 2.9/30) excellent on Saturday night. but 
only average on Sunday. Similarly. activity was very high on 
Saturday, but only mediocre on the Sttnday. G3LHA worked 
53 stations in 19 counties during 10 how·s operating the 
majority being worked on the Saturday. Much ox' was 
heard but not worked on Saturday: G31LD (Durham), 
G8AA Y / P (Dorset), GW8AGT/ P (nr. Pontypool), PAOG ER 
:md G3TND/P (Dorset) were a ll called without success. The 
majority of the portables were putting out very good phone 
signals. but lit! modulation quality of a few left much to be 
desired. The best OX worked was G30BD/ P (nr. Shaftes­
bury, 106 miles), G8ACI (Pctersfield, 105 miles) and G3LQR 
(Colchester. 109 miles) with many S.E. and London stations 
in the 90 ~ti!e range: An idea that some portables were using 
poor recc1vtng cqu1pment seemed to be confirmed by the 
fact that whilst some of them were putting out good signals 
all day Sunday, they could not be raised. Hats off to 
G8A~H/P (lvinghoe Beacon) who was putting out a wonder­
ful . Signal throughout the contest- and working many 
stauons, too! G3LHA found the Sw1day 23cm event '·a bit 
of a curse .. for the 70cm men, for when many strange 
carriers appeared on 70. the band practically collapsed! 
He suggests different. dates i11 the future, or an earlier close 
down for 70cm (say 13.00 G MT). leaving the period 13.00 
to. 19.00 exclusively for 23cm. People could still be portable 
wnh 70crn gear for cross-band work. Comments are invited. 

G3NNG/ P (Uffington Castle) had 74 QSOs in the contest­
a record nuntber for this party although the start was 30 
minutes late! 

GWSAIB (Cacrsws, Montg.) is extremely interested in 
70cm but heard very few antateur stations. He operates from 
various places including two spots 15\X) ft. a.s.l. in Mont· 
gomcryshirc, and would welcome skcds, from the Midlands 
area especially, on July J I and 18. The telephone number 
is Caersws 288. 

GJN11Q found conditions fair to poor in the contest, 
Saturday night being fair ru1d the remaining time poor. 
Activity was very good. Considering conditions, it seems 
amazing that many signals which were then S8 or better 
arc rarely heard normally in th~ Midlands. Examples are 
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Charlie N ewton, GlFKZ, ponders over a 
tricky point durina his talk on Radio 
Aurora at the Scottish V.H .F. Conven· 

tion on May 8. 

A few membe r• o f Dunfermline V. H .F. 
Group. Back row, left to ri1ht, GM31QL, 
GMlC IG, GMlHYX; front row, 
GMlEGU, GMlAEY. GMlEGW and 
s.w.l. Bob Braid. A report on c:h;s con .. 
ve.ntion was published f:ut month on 

Andy l a.wrence, the Secretary of Dun­
fermline Radio Society, receivine the 
Jock Kyle Award from V.H .F. Mana1er, 
Ray Hi lls, GlHRH, on behalf o f the 

Dunfermline V. H.F. Group. 

pa1e 398. 

G3FP (8). G2HDJ (9), G2ANS (9), G31RA (8), G3LTF (8/9) 
and G2RD (8). They were all heard consistently at the stated 
stren~ths or greater during the whole of the contest including 
Sunday afternoon, when conditions were at rock bottom. 
Out of a total of 44 QSOs four were over 100 miles and 19 
over 50 miles. 

GJJGJ (Morctonllampstcad) had a QSO during May with 
G8ACI (Fareham). G8AGS (Torquay) was ltcard on the 
13th and G8AFH/P (Nr. Dorchester) was worked at S9 
both ways. G5ZT/P (Okellampton) was worked RS 59 both 
ways. GSADP (Dawlish) was heard on the 30th. G3JGJ 
is now looking for 70cm stations every evening, including 
Sundays. be;1ming cast at I 0.30/ 11.00 GMT and 19.00/20.00 
GMT. He also operates at other times if conditions are good, 
and skcds arc welcomed. 

GJXC (Indian Queens) savs that three Cornish stations 
(G3XC. G2BHW, and G30CU) operated G30CB/ P during 
the Saturday evening, and more testing of gear tOok place 
than stations worked! 

Moonbounce on 432 Mcfs 
There will be opportunities for Moonbounce QSOs on 

July 24, when KP4BPZ (Puerto Rico) using the 1000 ft. 
hemispherical reflector of the Cornell University Ionospheric 
Laboratory at Arecibo, Puerto Rico. will be calling CQ 
on 432.000 Mc/s from 11.10 GMT. Th:: duration of the test 
will be just under 3 hours. After initial c.w. contacts 

70cm Record Smashed in USA 
During a major opening between April 12 and 14. 
many States were worked on 70cm over distances never 
before achieved, and this activity culminated in a 
record breaking QSO. over a 1000 miles oath, between 
W5LUU (San Antonio, Texas) a.nd WA4KFW 
(Margate, Florida). CoJtgratulations to tltem, and 
a lso to all the other stations, in Texas, Georgia. 
Florida, Mississippi and Alabama, who a lso worked 
over long distances during this period. 
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KP4UPZ will shift to lower sideband s.s.b. and attempt two 
way voice communication via the moon. It is anticipated 
that 100 watts output on s.s.b. and an aerial gain of 15db 
should pennit voice work. 

Four Metres 
The inunense increase in activity on the 4 metre band is 

reAeeted in the phenomenal number of new stations worked 
by GJTXB of Ncasden in his first four weeks on the air- a 
total of 150. Although a large proportion of these were 
notcllcd during the very popular 70 Mc/s Contest in May. 
many accrued from run-of-the-mill operating sessions. ln 
furnishing this information G5UM adds that Sunday 
morning still produces heaviest occupancy of ·• Four ·•, at 
least in the south-east. He expresses the view that more 
mid-evening activity would not be a bad thing in order to 
increase the possibility of contacts at times when the band 
seems all too dead. lt is appreciated that this often means 
tackling and beating the TVI problem, but this is not difficult 
in many areas by judiciOLL~ choice of crystal frequency. 
Although this may mean buying a crystal to special order. 
this is not really such an expensive step. 

Th:) Second 70 Mc/s Contest (Open) on May 15-16 
seemed satisfactory, at least in the Midlands. according to 
G2B.IY, Walsall. Although activity was high, however, the 
conditions were generally poor. The maximum workable 
distance appeared to be about 120 miles, the exception being 
G3J HM/A (Sussex) and G3FDW/P (Cumberland). These 
two stations put out consistently good signals at all times. 
E12W was heard at good strength on Sunday May 16 during 
the morning, but many frantic calls failed to raise him-he 
always went back to someone else. The only other station 
heard at any distance to the north was G3RIK{P (nr. 
Rochdale) and activity from Lllat direction seemed somewhat 
lacking- or was it conditions? Another good signal, apart 
from the regulars, was G31AG (nr. Ely) and the best mobile 
was G5JO/ P on the Clcc Hills (S 8/9). Some very clean c.w. 
was copied from G30JE/P (nr. Aylesbury), G31 MV (Bictch­
ley), G30UF (nr. Harrow). G30WA (nr. Caterllam) and 
G3NJF/P (Claxby, Lines.). G2BJY made 37 contacts in 

463 



eight hours operating time. nine of which were over 100 
miles away and two over 150. Several new counties were 
worked to bring his total up to 34. Thiny-one of these have 
been added since last September. 

When QRP at 8 watts, T Vl is no problem for G2BJY, but 
the normal power of 30 watts causes much trouble. He 
wonders whether others might find a simple power reduction 
and the usc of c.w. a solution to the TV! question. 

GWJRUF/P operated from Snowdon on 4m and 2m as 
expected. The bext OX was GJJHM/A (Worthing) on sked. 
A total of 60 QSOs were made on 4m before moving to the 
contest site. Another portable effort was the 70 Mc/s Open 
Contest, which provided 106 contacts. Requests for c.w. 
received a good response, especially from G3RCV (Sidcup) 
who was patient enough to use the receiver-transmitter 
change-over mechanism to send c.w.! Forty-nine stations 
were over 100 miles distant, the best OX being GC30BM 
(Guemsey), GJJYP (Appleby), G3JQ1 (Norwich), G3FDW/ P 
(Millom), and G3LQR (Colchester), all over 170 miles away. 
This addition to the contest calendar is reckoned very worth­
while, and tho operating was excellent, says GJKXA (who 
reports this news). He also points out that the Scottish 
stations enter these v.h.f. contests without even a chance 
of being runners-up, and suggests some bonus for them to 
give them a chance. Jt would raise their morale and stimulate 
v.h.f. participation from over the Border. 

GJLQR (Dedham, Sussex) detected what appears to have 
been a Sporadic £opening on May 28. Not icing interference 
on BBC Channel 4, he checked 10m and found G and G l 
stations in QSO. Thinking that this condition might reach 
4m or 2m, 4rn was checked and GL stations were found on the 
band. The first one heard was GI3FFF, followed by 
GIJCDF who was worked RS 5-8/9 with a ground plane 
aerial at the Irish end. After this, conditions deteriorated 
quickly, but GI3TJM was worked with signals RS 5-6/7 
both ways. 

GJJMB ( Margate) has had a fair number of QSOs and is 
now using a temporary 2 clement beam 16ft. high. Although 
only seven contacts were completed in the contest due mainly 
to lack of t ime, the following were heard: GWJRUF/ P 
(R4S6). G3ENY/P {57), GJPLA/ P {58), G3SKR (58), GJRTF 
(57), G2DQ (58), G3PPG {56), G3RMN (57) and G3 MEH 
(46). G2JF, G5MR, G31MU ( 101 miles), G3MHW (87 
miles), G3JHM/A (86 miles) and GJBAC/ P were worked. 
Since the contest, which certainly proved there can be 
activity on the band. Norfolk has been added to the county 
list by GJJQ I. Quite a few stations in the Medway area have 
also been worked. 

G30UF managed several hours of operating during the 
contest on May 15/16. Contacts providing new counties 
were with GW3RUF/P (Monmouth), GJPPG (Worcester), 
G3FDW/P (Cumberl;Uld) and G3NJ F/ P (Lincoln.). Other 
contacts over 100 miles were with G2BJY, G3ENY/P, 
GC30BM, G3BNL, GW3AHD/ P. 

On May 28 there was a surprise Sporadic£ opening to Gl 
and GM. The best conditions were from about 17.30-18.00 
GMT, when several contacts with stations in the S.E. were 
made. G2CDN/M near Paddington station worked 
GlJTJM, G3SKR worked GI3TJM and GI3PKY/ M and 
G3HYG worked GM2UU. G30UF heard several G l 
stations after 18.00 GMT but none were identified because 
of the deep and rapid QSB. There should be several oppor­
tunities during the summer for this type or opening which is 
indicated by the many f.m. and other broadcast stations to be 
heard in the band. The TV bands are a lso a good indication. 

GJOCB (Truro) found better weather for the contest, 
but results were poor with fewer stations worked than last 
year, although a site 20 miles further cast and 3000 ft. high 
was in use. 

The GSFK 70 Mc/s frequency standard tests were carried 
out recently without a hitch, and proved to be a valuable 

service. A similar series on 144 Mc/s will be conducted after 
the summer. Full details will be announced later. 

GJXC (Indian Queens) had fair weather for the contest, 
and 26 stations were worked by the Cornish lads (signing 
G2BHW/ P). ··But where oh where arc the well-equipped 
stations as are found on 2m? " GJSH K, G3PPG, and 
G3PIA/P were all consistent at around 200 miles distance, 
but why only these few? Conditions were satisfactory. 

Two Metres 
Since our last notes on 2m propagation, there has been 

very little to stir up activity except for the periods May J I 
and 12, June 2, 3. 4 and 5, when signals in the normal tropo 
mode were extremely strong up to about 200 miles. During 
this Iauer period D L I AC in Bremen at 380 miles was audible 
in the south of the United Kingdom. via extended tropo, 
as were the stations DJ9DL in locator DL76A and D J9UX 
in locator DL66G at a range of approximately 270 miles. 
As usual these good conditions coincided with high pressure 
systems, one being equatorial and the other polar. 

Towards the end of May, sporadic £ signals made their 
annual appearance at frequencies up to 70 Mc/s, but so far 
there has been no indication that they reached 145 Mc/s. 

It should be remembered that the months of May and 
June are the most likely times for sporadic £,and it is there­
fore desirable to keep a look out for this phenomenon from 
28 Mc/s upwards. 

New stations heard recently on 2m in tho south of England 
are G3NBP (Cambridge). GJGGO (London), G3JKO/P 
(Ditchling Beacon) on leave from West Africa, G3RPJ/A 
(Warwickshire), G3LAZ (Thomton Heath), G3MYX 
(Folkestone), G3UFA (OigsweJl), GJGQ/A on holiday near 
Spilsbury, Lines., G3LQV (Maidstone) and G3NAO 
(Dewsbury). 

GJTOZ (Pcasmarsh) reports hearing a new Gem1an 
beacon station signing DLOSG on a frequency of 144·010 
Mc/s, beam heading north. 

O N4LF (Brussels) reports working G2J F at approxi­
mately 150 miles with an input of 2mW on the evening of 
June 10 when extremely good propagation prevailed in an 
cast/west direction. ON4LF was using two transistors, 
type AS I02 and type ASI18. The bauery voltage was six, 
and with an 8-ovcr-8 aerial system his s ignals at G2J F 
were Q5, S5/6. This contact must rank as unique, and it 
is wonden."'<i if there are other known occasions when such 
long distances have been covered at v.h.f./u.h.f. with such 
infinitesimal power inputs. 

Reporting on GWJRUF/ P (Snowdon), GJKXA thought 
that the third 144 Mc/s Contest (Portable) on May 2 was 
very good, although the main receiver packed up during 
the first few minutes. Tl1ey did as well as last year but 
could not contact a Cornish station this time. The 
weather was calm against last year's gales, but they had snow 
during the night's "exile.'' However. band conditions seem 
to matter liule at 3560 ft. a.s.l. because although they heard 
grumbles about conditions they noticed no lack of DX 
signals. Ten stations QSOd were over 200 miles away, the 
best being GM3FYB/ P (St. Andrews, 235 miles), G3SJO 
(Colchester, 230 miles) and GJGWB/ P (l.O.W., 210 miles). 

From the VERON V.H.F. Bulletin we learn of a QSO on 
144·735 Mc/s between 7X2SMA (Algiers) and F9BG 
(Toulon) on May 16. On May 10 and 16 tl1ere were also 
several QSOs between F9NL (Pyrenees) and other Northern 
French stations, with GB3VHF and G6XM heard. We are 
not sure whether perhaps a contact with G6XM actually 
took place. 

GJEMU (Canterbury) thinks that conditions arc gradually 
warming up and says that signals even on average days are a 
couple of S points up. One or two continentals can be 
worked on most days. The best day lately was June 2 when 
over 20 PAs were worked. PAOZR/M using only 4 watts 
to a halo in the Hague was S8 and PAORDS with a 12AT7 
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in the final was 59+ ! This occasion gave a chance to many 
of the PAs who have only a d ipole or indoor aerial. Some 
new contacts on May 30 were with G6FI, G3TGE, and 
G3T EK. G3EM U reports that PAOCML is in hospital, 
but he could not be separated from his transmitter and has 
a few watts and a dipole by his bed. If a weak signal is heard 
instead of the usual S9 one, he would appreciate a call. 
PAOACG (Abcouda) is louder than ever with a 20 element 
Vagi on an 85ft. tower. In order to get the best height in a 
no toriously low-lying cow1try act ions like that of PAOAKA 
(who climbed the slag heap at a disused coal mine) a re more 
the rule than tJ1c exception. 

G30CB (Truro) found both weather and propagation 
conditions equally bad during the 2m contest, and very few 
QSOs were made. The tL~ual stations are on most evenings, 
but very few have been worked outside Cornwall lately. 
QSOs have been made with. G3RMB, G3KHA and G3BA, 
however. Mobile QSOs have been achieved, using a dipole 
above the car, with G 2JF and G6XD (Teignmouth) as well 
as with more local stations. Now that planning pennission 
has been received for building a small mast , it is hoped to 
have the bean1 up to 50 ft. soon, which shouJd improve 
results to the nonh and S.E. 

G3J GJ (More tonhampstead) heard G30CB/M between 
12.30 and 12.35 G MT on May 14 and called several times 
without reply. This happened again on May 24 witJt the 
same result. GC2FZC is worked most evenings a t 18.30 
G MT with GC30BM occasionally and G5ZT also most 
evenings a t 17.30 G MT. 

G3XC (indian Queens) has li ttle news, except that 
G3IGV/ P reports bearin g an SM station on May 28 at 20.00 
G MT, No other details arc available, but no G-D X was 
audible a t the time. G3FI H (Bath) has been heard lately, 
and recently G3BA (on c.w.) appeared on what seemed to be 
a dead band . G6GN (Bristol) is easily workable under most 
condit ions and G2BAT (Salisbury) seems 10 be able to 
produce a useful signal almost any time. 

Twenty-thre e Ce ntimetres 
G3LQR has a .. near QSO ·• witl1 PAODBQ during an 

opening on June 2. 
G3SIC (Worcester), although no t yet active on the band, 

has a convener working, and a tripler under construction. 
The conven er is a 12AT 7 35· 5 Mc/s 3rd overtone oscillator, 
E F91 tripler to 106·666 Mc/s, E 180F doubler to 213·333 
Mc/s, A2521 triple r to 640 Mc/s and a GEX66 diode doubler 
to 1280 Mc/s. The remainder consists of a simple hi-Q break 
and mixer trough. line with a I N23 mixer diode. The i.f. 
amplifier is an E88CC cascade. T he aerials are a 4 ft. dish 
and a small comer reflector. The main problem at present 
is to find a local station to test the gear with- it is hoped that 
G3MTl (Ma lvern) will be active soon. The tripler is a 
squared-off version of the Amateur Radio Handbook design 
with a 3CX IOOA5. A start has also been made on the 

V.H .F./ U .H .F. BEACON STATION S 

Ca ll·1i1n 
G83CTC 
G83VHF 
G8 3LER 
G83LER 
GBl LER 

Lo cation 
Red rut h. Cornwall 
Wroth~m. Ken r: 
Lerwick 
larwick 
Lerwick 

Nomin~l Emit· 
Frequency sion 
~~~ · IOMc/s AI 
1 ~1 ·50 Mc/s AI 
1~5·995 Mc/s AI 
70· 305 Mc/s A I 
29·005 Mc/s A I 

Aeria l 
Direction 

North-East 
North-West 
N /S 
N /S 
N /S 

RSGB V. H .F. BEACO N STATION GBJVHF 

The frequency of the Societ y's v.h.f. beacon transmitt er at 
Wrot ham, Kent, when meuurod by tho BBC Frequency Checkint 
St ation, was ;u follows (nomin•l frequency 1+4·50 Mc/s): 

M>y 25 
June I 
June IS 
June2~ 

Date T ime 
16.20 G MT 
11.~5 G MT 
10.05 GMT 
12.35 GMT 

RSGB BULLETIN JULY, ,1965 

Error 
290 c/ s low 
700 c/s low 
680 c/• low 
90 cfs low 

GJHBW transistor converter. G3SIC hope3 to be ready for 
23cm tests and V.H.F. NFD. 

GJKEF (Coventry) found the 1296 Mc/s Contest on May 
30 very welcome and had QSOs with G3GWG, G3BNL. 
G2CIW, G3NBQ and G30XD/A . and also two crossband 
contacts (G3NNG and G3K FD. with GJK.EF receiving on 
23cm). He was surprised that London area stations did not 
appear to be looking for 23cm contacts. The 23cm site was 
Honey Hill , 8 miles cast of Rugby in Northrulls. G 3NBQ 
was 22 miles away during the contest and was audible o n 
23cm witll no aerial on the converter. G3KEF recently built 
a 16 element s(ack for the band; its performance is about 
3db down on a corner reflector. G3NBQ feels that tl1e good 
activity on the Sunday afternoon was entirely due to the 
23cm contest, and thinks the tests are now outdated by the 
contest experiences. His best QSO was a crossband one 
with G3FP (98 miles) and confi mlS that G3KEF was the 
best signal a t 22 miles. GJK EF's aeria l on the convener was 
a ball-point pen. ru1d G3NBQ'sa small screwdriver! Regular 
QSOs are now being achieved with G3BNL (33 miles) and 
G3GWL (47 miles). GJLHA, G8AEX and G8ABD are 
now building for the band. but tests with G3MCS and 
G2FNW have been negative so far. We arc promised further 
news as soon as a 4ft. dish is in operation. 

G3HWR (Hampstead) has had success wi th his " angli­
cized ·• version of the K6AXN converter feeding an AR88 
at 16 Mc/s. T he aerial is a 2 ft. 3 in. paraboloid (indoors) 
and there have been crossband QSOs with G2RD and G3FP 
at very encouraging strengths. The transmiller will be a 
2C39 tripler to the G3FP design, which is expected 10 be 
ready for the 23cm tests. The frequency will be about 1297 
Mc/s. 

G3RPE (Hemel Hempstead). who is a lso involved in this 
activity, has a similar converter and an 18 in. dish with a 
2C39 to follow. He has had crossband contacts with G2RD. 
G3FP and G3GD R. All this activity has inspired GSFK 
to start work on 23cm. T he aerial is an 18 in. dish identical 
to GJRPE's, the receiver will be a:1othcr K6AXN and the 
t ransmitte r a 2C39 tripler. They were a ll on for the 23cm 
contest using G3HWR 's converter and G3M LS's aerial, 
an 18 in. dish.. A BSC 16 varac10r was borrowed and a 
tripler was rapidly put together. With an output of 30 mW. 
there was one QSO witll G3FP, but they unaccountably 
failed to work G2RD at the same distance. 

N ews and Views 
GM3RUF/P will be on safari for 10 days from August 26 

to some of the rarer counties on 2m; operation will be from 
06.00 to 08.30 GMT and 18.00 10 23.00 GMT daily. The 
operators will be G3KXA and G3UA W. Please arrange 
skeds wi th G3BA who will be their ·• anchor man and 
beacon " <UJd wi ll pass on a ll news from day to day. 

G6AU is staying al HaytOr. Dartmoor, until about July 17 
and will be active mobile and portable on 4m with a 844 
Mk LU. It would be appreciated if other stations can keep a 
look out for him. Likely frequencies are 70·26 and 70·425 
Mcfs. 

GJBHT (Formby, Lanes.) will be active on 2 ru1d 4m from 
various pans of Lrelru1d during the two weeks between July 
21 and August 4. 1-{e will be travelling with G3SKT and 
operating El2AX/ P on 70·205 and 145·295 Mc./s. A special 
site is being chosen for the 4m Contest on July 25. They will 
a lso be available on 3760 kc(s with a KW2000 for arranging 
skeds. 

G3S IC and G3STW will be operating on 2m in Wales 
from July 24 to August 7. The frequency will be 144·328 
Mc/s . 

G3EM U reminds us of the beacon station DLOAR which 
is on 144·0 Mc/s with 500 watts primarily for aurora checking. 

GB2GC will be re-established in Aldemey, Channel islands, 
from August 17 to September 7 with gear for all bands from 
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4m to 23 em. Although several skeds have been arranged, 
there is still time for many more, ar.d skeds would bowel­
comed. The information required by the group a re the times 
available for skeds and the transmilling frequency. The 
group will provide the exact skcd time and other details when 
replying. Sked3 should be addressed to G3SHZ (QTHR). 
Tite GB2GC transmitting frequencies will be 70·405 Mc/s . 
144·15 Mc/s, 432·15 Mc/s and 1296·45 Mc/s. 

Will ru1y 2m station within a 20 miles radius of Bletchley 
interested in a local activity night please contact G3TGE 
(!tddress as call book). If s ufficient interest is shown opera­
lion on 145·1 Mc/s is contemplated, this frequency covering 
Zones 5 and 6. A meeting wi ll be held at a fairly central 
Hostelry in the area to discuss the time, day etc. 

GB3MC (Malvern College Centenary Exhibition station) 
will b~ out portable oo July 25 on 4m from the top o f the 
Worccstershire Beacon, 1395 ft. a .s.l. Operation will count 
as Herefordshire and G 3SGR will probably be lhe operator. 
(From G8AOU/A). 

G30CB (Nr. Truro) is looking for skeds o n 4m and 2m 
during V. H.F. NFD and will be glad to hear from interested 
stations. 

The Coventry V.H.F. Group Meeting o f May 19 was well 
attended; the main attraction was an excellent talk on 
parametric amplifiers by G3CCA. 
Meteor Scatter 

G30Ufi (Ealing) has arranged some special m.s. tests wi th 
G3PLX (Liverpool) for the Pcrseids shower in August. [f 
any stations a re interested perhaps they could approach one 
of these stations. 

DL3FM, quoting from Rac/iQ (USSR) reports that o n 
October 29 last SM7BAE worked UR2KAC on 432 Mc/s. 
the distance being 820 km. 

On 2m, UAI DZ (Leningrad) worked UA6AJ (Armavir) at 
1910 km, and F8DO (2300 km). U05BDG (Kishinev), in 
common with other U05 stations. is anxiously looking for 
m.s. contacts, whilst UP20N has worked HB9RG, 
PAOOKM. ON4TQ, G5YV and Fl!DO by m.s. recently. 

CTI CO (Lisbon) is preparing his equipment for the 
Pc~seids; he has a 500 watt p.a. and a 10 clement Yagi, with 
whrch he has been able to contac t EA4AO (Madrid). 
EA4AO is described as Iberian 2m Champion, and l am 
sure we all agree with thi.s. CTI CO thinks that British 
stations are more likely to QSO the Oporto area, but using 
tropo. CT I J K is a likely station there that could be con­
tacted by c.w. T he other stations arc usually o n phone. We 
arc promised more details about O pono stations a fter 
CTICO pays a visit to that c ity shortly. 
Auroral Activity 

From Geoff Stone, G3FZL, comes deta ils coUected by the 
Scientific Studies Committee of the first significant auroral 
opening o f the lQSY which occurred on Wednesday after­
noon, June 16. BRS26076 (N. Berwick), received signals 
from GB3VHF at 16.45 G MT and a lso from GB3LER on 
10m, 4m (where the aerial is beaming south continuously) 
and on 2m. GM3GU1 (Froickhcim Angus) first noted 
auroral signals oo 60 Mc/s at 12.30 but was unt.IJie to check 
the 144 Mc/s band until I 5.25 when he heard GB3LER, 
DLOAR and GB3VHF . At 16. 14 he heard LAJVHF on 
145.15 Mc/s and at 16.58 OZ2GW. Both DLOAR and 
G B3VHF were still audible at 18.10. G3ENY, who runs an 
automatic receiver. received auroral signals from GB3LER 
o n 70·308 Mc/s from 15.00 to 17.1 5. After that he continued 
to .receive meteor pings from GB3LER. GM3LTP of Ler­
wic k, Shetland reports that the magnetometer at the Observa­
tory was active from 13.00 to 18.00. There was, however, 
oo further magnetic activity during the night as has happened 
before. Very weak auroral signa ls were observed by 
GM3SFH from 15.20 to 15.25 on GB3LER. The Scientific 
S!!Jdics C:orrunittee would appreciate any further reports on 
rhrs opemng. 

RTTY (Continued from pace 461) 

stripped from a surplus unit. A less sensitive one might be 
used if a limiter using a pair of higher gain/o utput transistors 
were built. 

45·5 v SO Bauds 
Every AGM of the BARTG produces the same old 

chestnut , whether or not we should use 45·5 bauds for all 
a mateur R TTY communications. 

American an1ateurs may use only 45-5 bauds. Since the 
working of W stations is the " bread and butter ' ' DX of 
most RTTY'crs on the h.f. bands, practically everyone uSC~> 
the slower speed. On the I. f. bands contacts with Europe are 
nearly all on 45·5 bauds because of the reluctance of these 
amateurs to use two speeds. 

There is Little doubt that we will soon be tbe only country 
employing 50 bauds for regular RTTY communication. 
A dual standant is nothing more than one more inconveni­
ence-a luxury we can do without. Using SO bauds, we will 
end up talking to ourselves and you know what happens to 
people who do this. The cho ice is yours. 45·5 or 50. J have 
made mine. CU o n 45·5 de G3LLV. 

RSGB QSL Bureau-New Postage Rates 
Members sending envelopes to the RSGB QSLBureau Sub­

Manag_crs are asked to make certain that stamps are affixed 
accordmg to the new postage rates. The minimum letter 
rate is 4d . for 2 oz, instead of 3d . for only I oz. The separate 
I oz. to 2 oz. rate, previously 4jd., h.as been abolished, and 
i~ now, of course .. included in the 4d . charge. Every addi­
uomll 2 oz. costs 2d. 

Grafton Top Ba nd Contest 1965 
l_"he top scores in the ~rafton Annual Top Band Contest, 

whrch was held on Apnl 3 (C.W. Section) and April 10 
(Phone Section), are as follows: 

Momben' S""tion Open S""1ion 
Call-sign Scoro Call..,.lgn Score 

GJSil.. 96 GJHS 121 
GJONS 57 GJERN 93 
GJRPB 56 G3TIR 80 

A.vards for the highest c.w. scores arc gained by G3RPB 
~itb 58 points, and G3HS with 58 points, and for the 
highest phone scores by G3SIL wi th 52 points a nd G3SWC 
with 67 points. 

Avtlilable during July 

The Radio Amateur's V.H.F Manual 
By Edwa rd P. Tilton, W1HDQ 

Th is new addition to the ARRL fami ly of book5 
open:r with an authentic history of amateur v.h .f., 
and progresses through 13 c hapters to provide 
a complete reference o f operating and equipment 
techniques above 50 Mc 1s. The design and con­
struction of apparatus right into the microwave 
region Is covered in detail, and to aid the explana­
tion it is profusely illustrated with photos, charts 
and diagrams. 

ARRL 

Order now from 
RSGB Publications 

Price 18s. 6d. 

28 little Russell Street. London. W .C. I. 
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A CHRONICL!: OF !VENTS ON THE HF AMATEUR BAN DS 

By M. E. BAZLEY, GJHDA• 

THE shortwave listener of today is tomorrow·s newly 
licensed amateur and in all probability he will be aged 

about eighteen years and possibly still a student with very 
little money to spare 011 l1is hobby. lt is therefore surprising 
that all the reports received from s.w.l.'s m·e mainly for s.s.b., 
and in fact the writer. who operates mainly on e.w., receives 
s.w.l. reports frequently for his s.s.b. transmissions but very 
rarely one for c.w. operation. For someone on a limited 
budget and who wishes to work DX the cheapest and easiest 
form of transmitter to build is for c.w. only. and 25 watts 
correctly matched into an inverted Vee or ground plane will 
be effective in comacting distalll stations. S.s.b. may be 
the modern mode and c.w. considered by some to be out of 
date, bttt without doubt c.w. ofrers the best value for money. 
Listeners would therefore be advised to pay a liule more 
attention to the code (whiclt has to be mastered in any case 
for a class A licence) and in particular those who collect 
QSLs would probably find tllllt their average return would 
increase if tl1ey sent out more c.w. reports. 

Wltile on the subject of reports the writer was recent ly 
asked whether the band reports which appear in MOTA each 
month are of My value. Two main reasons can be given i11 
tl1eir defence, lirstly Liley provide a useftll guide to what has 
been worked and heard on the h.f. bands from the United 
Kingdom. Secondly, and the most important, if they are used 
in conjunction witllthe propagation predictions they provide 
a useful source of information for the operator to determine 
when is the best time to contact dil'rerent areas of the world 
on each of the h.f. bands. 

News from Ove rse as 
W2CQA, who operated from Granada recently with th.: 

~:all VP2GTA, writes that he had over 1300 contacts during 
his stay of four weeks on the Lsland. Ed used a Collins ·· S '" 
line into a Mosley TA33 on 20m and 15m, and dipoles for 
the l.f. bands. Ed goes on to say ·· that trru1smission and 
reception were absolutely fantastic, I have operated from 
many sections of the world both North and South of the 
equato.r, but never have I heard such signals as l heard in 
Granada. ln approximately 20 days that the beam was 
up, 106 countries were worked. and for the first time in my 
life L was able to enjoy nume~ous contacts on both 40m and 
80m with many European stations and contacts extending as 
far as Russia and Afghanistart." 

From Bob Tanner, SZ4AA, comes news of a four band 
contact on May 31 with G3PCJ. Over a period of 19 minutes 
the following contacts were made: 17.25. 15m, R5 S9; 
17.33, 10m. R5 S6: 17.40. 20m, R5 S9; 17.44, 40m. R5 S7. 
This is a fine achievement by stations who are prepared to 
use to the full the openings that occur on the h.f. bands. 

G3GPE, who was one of the operators on the Kamaran 
Island and Kuria Maria DXpeditions will arrive in Sarawak 

• Please send all reportS nnd news items to RSGB Headquarters to urrivc 
not later than July 15 for the August issue and August 12 for the 
Se-ptember issue. 
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during July for a stay of t\wlvc months. At the moment. 
Ken does not know what his 9M8 call will be but when it is 
issued he will be active with 15 watts on crystal frequencies 
of 7040 anq 14,080 kc/s. 

Bob Milton, 9M4.LX who has put so many Asian countries 
on the mrtp during the past two years will be returning to lhe 
UK in July. Anybody needing a QSL from one of his many 
calls should address his request to G3EOV. via ihe RSGB 
QSL Bureau. Bob has QSLd all his contacts 100 per cent, 
but is still receiving requests for QSLs referring to QSOs 
over a ye<~r ohl. The following stations are listed by Bob as 
beiJ1g active on s.s.b. from the Malaysian area: 9M2AA. DQ. 
FR. LO, LS, SR, TC. 9M4JY. LP. Ml3, ME, MF, MO, MP. 
MT. 9M6AA. AC. BM , JH. 9M8EE, KZ. RS and VS5MH. 

Mike Matthews, GJJFF. is oft· on his travels again and 
from June 12 he will be operating from Gibraltar with the 
caU ZB2AM. Tile QTH appears in QTH Comer. 

SN2AAF will be in Tllltiland as an s.w.l. from July 1 until 
December I. Mike docs not intend taking any transmitting 
gear with him but he will have an Eddystone ECIO receiver 
and promises to send reports of activity heard. All QSL 
chores will be cleared before leaving Zaria. but unfortunately 
as he is not taking his 5N2logs with him any QSLs that arrive 
after leaving will have to wait until his return in December. 
lt should be noted that all applications for the 5N2 award 
sltOuld now go to tltc Nigerian Amateur Radio Society, Box 
2873, Lagos, and not to 5 2AA Fat the Zaria QTH . 

G3JPQ. who is ex 9M4LU, is going to Bahrain Island ror 
one year from July <tnd during that time may be contacted 
c/o 23 Eldorado Road. Chcltenl1am. Mike is hoping to 
operate mainly on 40m c.w., on wltich band he w:.ts an out­
standing signal in the UK from Singapore. 

.,.I.II*'K ri.JII -- . 
UILS~ 

' IHti . 

W Ot J . E. Gric•bY o p erating t he G urkha Sicnals C lub Station 
9MlSR in s.,remban, Malaya.. 
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RSGB member VE3FQ C will be operating from W4-land 
for the next two years Wldcr the reciprocal licensing facilities. 
Plans include plenty of mobile operat ion on the h.f. bands. 

Pat Dunbar, VRIS. writes from Funafuti Island (seven 
miles long and a half mile wide at its broadest point) in the 
Ellice group. Pat uses an NCX3 with a ltome made power 
unit giving about 90 watts input. Dipoles are used for 20, 
40 and 80m, together with a n untuned quad for 20m rotated 
by" The Armstro ng Method ." VR IS has been on the lsland 
since November 1963 but only operating semi-seriously for 
the past two months and expects to continue the activity until 
he leaves in February 1966. Pat promises to QSL 100 per 
cent and hopes that stations who have sent Air Mail QSLs 
with two l RCs will WJderstand if they get thei r replies by 
su.rfacc mail. He only gets 7d. for an IRC and the Air Mail 
rate to the UK is 3/7d. Two hundred cards have al.ready 
been mailed to the bu.reau {the entire stock) and fu.rther 
QSLs arc on order. Cards are on their way via the RSGB 
for G2BOZ, 2LB, 2RO, 3AAE. 31-lCT. 3LDR, 3RFE. JSEY, 
4CP. 6XL, GW6YQ and GM3ITN. 

VS9ADF will be extremely active for two months from 
June 24 on 40m and 20m c.w. Douglas. who has worked 50 
countries to date fro m! Aden, will be trying to obtain 
his DXCC before leaving. QSLs may be sent via the RSGB 
or to the address given in QTI-1 corner. 

Martin Haascn , OY7ML, who was listed last month as 
having DL6EQ as his QSL manager has written to say 
that since January, 1965 he has been dealing with his own 

QSLs which can be sent to Bogota 4. T orshavn, Faeroe 
Islands or via the OY QSL Bureau. T here are now 31 
licensed amateurs on the Faeroe Islands but as many of them 
arc radio operators in the Merchant Service only about 16 
arc regularly active. 

Mac. M1'4BEK, who is now QRT from Ba h.rain Island 
and back in the UK is hoping to get a .. G " licence in the 
ncar future. Anyone who has not received an MP4BEK 
QSL may reach Mac at the address given in QTH corner. 

Stations who wish to contact VR6TC in Pitcairn Island 
may obtain skeds through the help of W50LG. One of 
the reasons wlty Tom Christian is not as active as DX stations 
would like is due to the higll cost of diesel fuel oil to run his 
electric generator. Con sequently, Tom is reluctant to use the 
generator too much in day-light hou.rs and a t present operates 
rarely more than once a week. To m. like all the others on the 
Island. must cam a living and a lot of his spare time is taken 
up fishing and ga.rdening which are musts if he is to survive, 
besides having to be a Jack-of-all-trades for the commercial 
radio station. T hose who are fortWJate in making a contact 
with Tom may QSL via W4TAJ. 

DXpeditlon N ews 
The annual DXpedition to the Aland islands will be made 

from July 18 Wltil July 27. 01-12BH. BQ. BS and SB will 
operate 24 hours a day using the call OH2AM/OHO on the 
following frequencies: s.s.b.: 3790, 7070, 14125. 14240 and 

PROPAGATION PREDICTIONS 

14 Mc/s 

U.S.A.- EAST (WC-4) s. P. 

U.S.A. - WEST (w6, 7) 
s. P. F=== 
L. P. _c::::r:zr.z: ~ 

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

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

SOUTH AFRICA ( zs) s. P. 

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

AUSTRALIA (vK) S. P. 
L . P. = p 

(JA) S. P. JAPAN 
L. P. JULY C965 

TIME (G.M.T.) 00 02 04 06 08 co 12 14 16 C8 20 22 24 

21 Mc/s 

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

CARIBBEAN ( 6Y5/FM/TI) s. P. 
&RAZIL {PY) s. P. 
SOUTH AFRICA ( Z S) 5. P. 
S. E. ASIA (H5,9M2) S. P. 
AUSTRALIA (VK) s. P. 

JAPAN (JA) S. P. JULY C965 

02 06 08 co 12 C4 t6 18 22 24 TIME (G.M.T.) 00 

c:::::::J C - 5 days I2'ZlZlZZ1J 6-20 day. - Openings on more than 20 days in tho month 

ConditiontduringJuly will be similar co those prevailin1 durin1 the 
previous month. Operators referrina to the a.ccompanyina forecast 
chartl will certainly have frequently noticed that the most favour· 
able times for traffic with certain OX %ones do not always produce ~ 
contacts with stations in those zones. Thit is particularly the case 
when the favourable timet for propaaation do not coincide with the 
m ain periods of activity for the stations in the areas concerned. 
Thua the best opportunities for contacts eJC.itt when the times aiVen 
in th• foreca.st charu coincide with the main periods of activity of 

the amateurs in the desired OX zone. Thls applies especially to 
those are31t with relatively few amateurs. 

It i1 hoped t.o publish in the near future a table showin1 main 
activity periods in OX locations in terms of GMT. 

The provisional sunspot number for May 1965 wa.a 26·4 with the 
period of greatest activity lyina between the 15th and the 25th of 
the month. The predicted smoothed monthly suntpot numberl for 
S e ptember. October and November are l~. 26 and 19 respectively. 
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K H6FBJ, Clay, usinc his KWMl durina his recent Johnston Island 
t rip. 

21350 kc/s : c.w.: 3505, 7005, 14040 and 2 1040 kc/s. All 
QSLs will be handled by W2CfN. 

Readers arc reminded tltat those who require direct 
replies from Hammarlund DXpedition stations are requested 
to send self addressed (not stamped) envelopes to Oox 7388. 
G PO. cw York 10001 , USA. All other QSL cards will be 
forwarded via the respective bureaux. 

The recent DXpedition by CEOXA from San Felix Lsland 
has been confirmed as a new D XCC country addition and all 
QSLs will be accepted for c redit a fter August I, 1965. 

It is rumoured that ZDSH L will be active from Tristan 
Da Cunha Island in the near future before making an exten­
sive DXpcdition tour of a ll V.P2 Islands. 

Apologies to W4BPD, Gus Browning for sending h.im to 
Britain instead of Dlwtan (vide June DX Briefs). Gus has 
now completed his tour of the AC prefixes and at the time 
this was being written he was on his way to Calcutta. 
Activity is pltumed from 9N I MM during the end of June and 
early July witlt operation from East and West Pakistan after­
wards if the necessary visas can be obtained. As Gus. from 
past experience. can change his itinerary at a moment's notice. 
watch hould be kept on his preferred frequencies of 14035. 
65. 110 and 140 kc/s. 

Monaco will be activated by O N4F0/3AO, O N4QJ/3AO 
on c.w. and O NSD0/3AO on s.s.b. from July 9 until J uly II. 
W2CfN will handle the QSLs for ON4QJ while cards fo r the 
o ther two stations must be sent 10 their home calls in Be l­
gium. The new prefix 3AO is being issued to foreign a mateurs 
visi ting Monaco. 

VP2SRC, who operated from one o f the smaller islands 
in tltc St. Vincent group for thrl.'e days during May was ask­
ing a ll stations contacted for one dollar to be se111 toward~ 
the cost of a special QS L card. No one has yet been able to 
tell the writer how an o rdinary QSL may be obtained a t not 
such an exhorbitant fee! 

Awa rds 
T he Ma lmoe Short Wave Club oO'crs four certificates for 

working each of the capital cities of Asia. Africa, Europe and 
the Americas. There are three classes to each award which 
require 15. 20 or 30 capitals to be worked. Send a pplica­
tions, GCR list. ;tnd 10 lRCs to SM7DQK, Box 74, Skurup. 
Sweden AMOB/ M. 

Ln connection with the Hamnwrlund DXpeditio n of the 
month, details of an all-continent :11vard will be issued in the 
ncar future. Applicants will ltavc had tO have worked 
Hammarlund stations on each of the six continents. Further 
details will be given when they come to hand. 

The Radio Society of Ceylon oners :1 certificate for work-
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ing ten of their number. Though there arc over 25 4S7 
stations listed in the current call book it is believed there arc 
now o nly nine active. so rhis award will take some doing! 

The United States County Hunters award is sponsored 
by rhc Certifica tes Hunters Club and requires GCR proof of 
contacts with d.iffcrcnt US states. call districrs. ITU zones 
and US counties. There are eleven classes of this award 
and the basic requirements are to work 300 US counties. 
30 US sta tes, seven call areas and two of the three ITU 
American zones. The to p award calls for proo f of contact 
with all 3077 US counties in 50 states, 10 call areas and the 
three ITU zones. The charge fo r tlte initial certificate. which 
measures 17 in. x 22 in., and pictures all the US counties. 
costs 10 IRCs, after which stickers arc available for the higher 
classes and return postage is a ll that is required. Address all 
applications to C HC Secretary. K6BX, Box 385, Bonita. 
Califo rnia. USA. A trophy will be awarded to OX stations 
who manage 10 prove contact with 2400 US coumies. 

Contest News 
To commemorate tlte IOOth anniversary of the lTU the 

Amateur Radio Club of Colombia is sponsoring a contest 
which runs from midnight o n July 16 to midnight on July 
18. Brielly, all bands :md modes may be used with an ascend­
ing serial number to be exchanged with the repo rt. European 
sta tions have to contact as many HK stations as possible 
and their score is calculated by multiplying tile number of 
contacts by the sum of the different HK call areas worked 
on each band. Logs must be postmarked no t Later than 
October 20 1965 and sem to J uly Contest, LCRA. Box 504. 
Bogota, Colombia. Further details and log sheets may be 
obtained by sending a s.a.e. to G31-LDA. 

T he II th European W AE DX Contest will be run as 
follows: c.w.: 00.00, August 14 until 24.00, August 15: 
phone: 00.00, September II until 24.00, September 12. Rules 
are simil;tr to those used in previous years and complete 
informatio n may be obtained by sending an s.a.e. 10 G 3HDA. 
In connection with the lOth WAE contest G2DC lllld 
G3MWZ were certificate winners in the c.w. section wl1ile 
GD2HFD/A, GM3JDR and GW3NWV won certificates 
in the phone section. 

The 1964 CQ C.W. Contest attracted 1305 entries from 
over 100 countries but none were received from Scotland or 
Wales. WIWY of CQ Magazine hopes that they will have 

Tom Chrloti~n. VR6T C, and YL Be ttY on Pitcairn laland (see paae468). 
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CTZAM 
CX8AAW 
FY7YL 
HPICC 
HKOQA 

HL9TQ 
HS I HS 
KM6DJ 

KJ6BZ 
KZ5LC 
ExMI'48EK 
OY 
O DS 
TL8SW 
VPSLV 
VR4CR 
VR6TC 
VS9ADF 

WZCTN 
XW8BA 
YVSBIG/7 

Z BZAN 

WZZIA/ZKI 
ZDBI'l 
5N2AA(; 

STSAO 
5U7AC 
SWIAG 

6YSXG 
7G IA 
HZJTYQ/8Z4 
9KlAM 
9M2SR 

QTH Corne r 
Box 3, Santa Maria Aitpon, A"ores Island. 
Box 286, Montevideo, Uruauay. 
Box 267. Cayenne. French Guiana. 
Box 168, Panama City. 
Via K9ECE, SIIS Oeluwure A,·e .. Fori Wayno, 
Indiana. 
APO San Fr:oncis.:o, 963~8 CnHrornia. 
Box 2008, Bangkck, Thailand. 
US Naval S«:urily Croup, Nuvy 3080- llO FPO. 
San Francisco, Qlitbrnia. 
APO. San Francisco, 9630S California. 
ViaW2CTN. 
24 Woodlands Road, Chnrlna Cross. Glasgow C.J 
QSL Bureau, Box 184, Tnrsha\•n, Faeroe Islands. 
QSL Bureau. Box ll17. 1.1eirut. Lebanon. 
Box 302, Bangui, Ccntrul Africon Republic. 
Box 4t87, Patrick AFB. Cnlifom ia. 
llcx ~c;. Honiara, British Solomon lstonds. 
Via W4T Al, Box 3301. Johnson City, Tennessee. 
Sat. 0 . Hi~~~:ins, Royal Signals. And. lnd Cold· 
slream G uords. 8 FPO 90. 
tS9 l<eieham A\'C., Amity,•ill<. NY. 
U.S. Embassy. APO, San Francisco. 963Sl Calif. 
Via J<3SLP, RFO 2, Villaae·ll)'·The·Brook, East 
Stroudsburg, Penn. 18301. USA. 
C.R.S. M. J . Muuhews, C PO Mess. HMS Rooke, 
Gibraltar. 
363 Ludin~ton Str<-.:t.llulfulo 6. NY. 
279 Hoolo Lane. Chester. 
Via GJPCY, 79 Mnnchestcr Road. A<crin~lun, 
Lanes. 
nox 100. Nournkchou. Rep. ol' M•uretunia. 
Oox 20t: Nianey. Niser Republic. 
Via K6EXO, S849 Moorcron Ave., C•n08• Park. 
California. 
ViaGRVG, 121 Lnburn•nl A\ c., Oanrord. Kent. 
a ox 477, Conokry, Rep. or Guinea. 
ViaWIRAN. 
Box 326. Kuwait. 
17 Gurkha Signal Rcgr., c/o GPO Seremban, 
Malaya. 

more entries from the United Kingdom in 1965 and states 
that they do give an attractive certificate to winners o f a ll 
band and single band sectio ns. Our congratulations to 
G3HCr for being European leader on 15m. 

PY40D 
UB5C l 
W3GRF 

ZS61W 
KI NOL 
UA9VB 

CX2CO 
9J2VB 
W4KFC 

5A ITW 
4X4FA 
W6AM 

4X4DH 
M IZG 

O KI ZC 
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CQ C. W. Contest 
.·tit IJmut-S;IIfJIC O p el'lltm· 

796,740 9M4LX 
766,108 W4YHD 
578.993 UBSFJ 

Coruinenta/ Leaders 

Single Baud 

2 1 Mcfs 
405,460 G3HCI' 
44,544 VK4E L 
38, 142 PY5EG 

14 Mc/s 
435.732 JAillWA 
303,420 KH6EPW 
266,631 DJ2BW 

7 Mc/s 
227,814 ITITAI 
174,505 PY4AP 
161 ,991 VK3ADB 

3·5 Mc{s 
55.440 VE3AU 
34.750 VK3XB 

1·8 Mc/s 
3,060 VE2UQ 

494,910 
481,052 
462, 142 

35,773 
16,297 
16.254 

164,300 
161,667 
153.036 

115,346 
81,673 
15,600 

13,908 
1,443 

2,626 

E11gla11d 
G2DC A 148, 176 343 54 J42 
G8FC 127.565 4 14 50 105 
G3FTQ 33,853 235 28 69 
G3DXY 29,944 284 21 55 
G2AJ B 23.556 154 27 51 
G3HZL 23, 11 5 140 40 75 
G3MWZ 12,408 114 22 44 
G3NVK 

i l 
8,448 80 23 43 

G3HCr 35,773 175 26 57 
G3FKM 14 110,635 372 32 77 
G3PJW 20,475 280 14 31 
GSDI 5,472 99 9 29 
G3RJ B 

" 
1,536 55 6 24 

G3HDA 7 43,368 357 23 63 
G3DDY 

" 
29,944 284 21 55 

G3ESF 20,436 329 13 39 
G3GGS 13,395 173 16 41 
G30LN 3,480 60 13 27 
G3RAU 1,660 71 4 16 
GSMP 312 28 2 10 

Cllallnel l sltmds 
GC4LI ;\ 28,938 11!0 211 50 

Nortllel'll / reltmd 
GI3GAL A 23, 166 156 2!1 53 

G3SJJI 
Engltmd (Mul t i -Op) 

A 74,462 359 35 82 
(G3SBI, G3RIK) 

Number groups after call lcucrs denote the fo llowing: 
Band (A-all), Final Score, Number of QSO's. Zones a nd 
Coun tries. Certificate winners a rc listed in bold face. 

C o mmonw ealth C a ll Areas T able 
1-8 3·5 7 14 2 1 28 Me/s Total 

G3KSH 26 24 75 26 151 
5N2AAF 6 14 65 43 16 144 
G3DYY 9 31 55 19 7 121 
G8JM 4 70 15 I 90 
VOlFB II 15 13 31 8 I 79 
G3AAE 7 40 22 69 
G3LHJ 3 3 5 29 26 2 68 
A2l ll 3 24 28 86 62 16 219 
A4038 3 8 6 67 32 14 130 
A2498 2 8 10 74 29 7 130 
A4552 2 44 58 8 112 
A2340 6 13 22 51 18 I Ill 
A4048 5 13 5 58 17 2 100 
A43 11 1 10 I 60 17 3 92 
A3699 5 II 10 39 24 2 91 
A443J 3 8 4 41 34 I 91 
A3902 4 14 2 41 22 6 89 
A3942 4 14 24 37 7 86 
A4201 4 9 4 53 13 3 86 
A4391 4 6 2 30 19 .j 65 
A3766 I 8 2 35 13 I 60 

Ba nd Activities 
The pas l month maintained excellent conditions on the 

h.f. bands, but the writer would appreciate further reports 
of act ivity on 80m and 40m as it is known that some of the 
regulars on these bands arc quietly enjoying .DX contacts 
most evenings. 20m has lived up to expectations with Z L3VB 
pulling useful signals into lhe UK on c.w. and s.s.b. during 
Jan's limited Slay on Cha1ham Island. CR8BH came and 
went, but to the disappointmcnl of many was no1 ac1ivc 
over weekend periods at times wltich suited Europe. 5W JAG 
showed up for three days' DXpeditionary s.s.b. activity 
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from Western Samoa. Many UK stations would not have 
been able to make QSOs if not for the fine efforts of VE8RG 
who managed to break through lhe wall of W QRM to let 
the operators know that they also had nearly all Europe 
calling them. Twenty metres has been staying open 24 hours 
on some days witll signals from Asia, Far Eas t and Australia 
coming through after 0 1.00. Fifteen provided many fine 
openings particularly to Africa and South America wilh the 
occnsional opening to Asia, Far East and Oceania. Ten still 
provides interest for those who are prepared to be patient, and 
this month we have reports of sta tions heard/worked on five 
continents and in 61 countries. 9M4LP writes that on 
May 23 he had four contacts with Eur·opc on tl1is band and 
GI31V.I was one of the European stations making the grade. 
Signal strengths were better than those on 15m or 20m at 
the time. 

Once again contributors are thanked for their interest and 
this month's offerings are compiled from reports scm in by 
G2BOZ. G2RO. G3AAE, G3APZ, G3FKM . G3HCT, 
G3KSH. G30AD. GM3RKO. G3SML, G4MJ, G8JM. 
A2111 , A3699, A3902. A3942. A4038. A4048, A4311, 
A4328, A4431 , A4474, A4489. A4533. A4552. A4574, A464 1. 

1·8 Me/s C.W.: DJ3KR (21.30), DL8AM (23.50), HB9TT 
(01.20), OLIAAM (21.30), OL5ADA {20.50). OL6AAE 
(23.23). OL7ABI (00.21), WIBB/ 1 (01.00), 4Ui lTU (2 1.45) 
4U21TU (20.10), 4U31TU (21.30). 4U6lTU (01.00), and 
NS I A heard giving his QTH as the North Sea! (obviously 
someone who l1as not the capabilities to get :1 legitimate call 
sign of his own). 

3·5 Mc/s C.W. : U H8DC (21.15). 
3·5 Mc/s S.S.B.: HZ IAT (23.35). 4U31TU (22.50). 

9J2WR (22.10). 
7 ~·lc/s C.W.: CR4AB (23.00). LU8ADV (23.20). OY2J 

(22.52). TA2FA (21.20). VP6BW (23.10). ZL3VB (Chatham 
Island 07 .30). 4U ILTU (00.20). HZ3TYQ/8Z4 (23.20). 

7 Mc/s S.S.B.: OX3MN (20.15). TF2WJF(21.10). TG9RH 
(00.00), VK6ZK (21.20). VPI LB (00. 10). VP2SK (22.00). 
VP2S M (23.10). VP6KL (21.20), ZS IXX (21.55), ZSIZH 
(21.05). ZS5GU (20.50), 4U51TU (20.10). 5A2RT (20.55). 
9J2WR (21.30). 

l4 Mc/s A.M. : C R4BC (21.01), CT2AM (20.27). EA8DV 
(08.56). ELl H (17.32). EP2BU (22.18). EP3RO (09.30). 
0A8NX (22.00). PZI Bl (21.02). YV6CG (20.39). ZB2AJ 
( 11.25). 5A4TS (20.41). 7X2BB ( 10.11). 9K2AG (20.55). 

14 Mc/s C.W.: ACI H, 2H. 3H. 4H. 6H. 7H. 8H ( 13.00-
16.29), C02BB (23.10). CP5EZ (19.00). CR4AE (08.26), 
CR8BH (08.45). CR9AH (21. 10). CT3AQ (23.25), DUIOR 
{17.40). EL2AD (14.30), FG7XC (22.20), FK8AH (08.00). 
FM7WH (22.15). F08Bl (07.55), FU8AG (08.15). HMIBB 
(09.12). HM 3CG (08. 15), JT IAG ( 12.10), JTIAJ ( 14.40), 
.IY7TY (20.12), KM6CE (06.55), KM6DJ (07.18), KZ5TD 
(00.01), OA6W (00.58), ODSLX ( 13.45). PJ2CJ (22.55). 
PZ IBH (0 1.00), TL8SW (20.10). Tl2WD/8 (2 1.10), TU2AN 
(2 1.03), UAOYR (Zone 23, 11.00). VK4TE (Willis Island 
05.45-10.50), VP2AV (22.05), VP3AC (21.00), VP3YG 
fl7.00), VP4LF (07.35). YRIS (08.55), VR4CR (07.35), 
VR6TC (06.00-07.00), VS6FC ( 16.25), YSI RFE (23.38), 
ZAIGK (13.40), ZD71P ( 19.35), W5MGU/ZKI (07.10). 
ZL3VB (05.00-09.00). ZL4J F (Can1pbell Island 07.22). 
5T5AD (20.50), 5WIAZ (07.08). HZ3TYQ/8ZS (16.34). 
7GIA (16.33), 9E3USA ( 18.00). 9LITL (11.55). 9M8RS 
( 14.45). 

14 Mc/s S.S.B.: ACI H. 2H. 3H, 4H, 5H, 6H, 7H, 8H, 9H, 
OH ( 14.40-17.51), CEIDD (20.40), CP5AD (20.59), CP8A.B 
(22.30), CR4AJ (17.45). CR8BH (15.50), CR9AI (14.35), 
EP3AM (20.39), F08AA, 8BI, 8BJ (06.53-07.23). WAOLFW/ 
F08 (07. 19). HBOLL (15.24). HC8FN (06.35), HKOQA 
(22.30). HL9TQ (15.40), HSI l-IS ( 15.59), HV ICN (19.27), 
KB6EPQ (07.25), WSCQK/ KH6 (Kure Island 06.15). 
W9FKL/KJ6 (07.34). KJ6BZ (08.02), KS6BQ (07.13). 
KW6EJ (08.56), KX6BU (08.50), PJ2Ml (16.33), TJIAC 
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( 18.01), UAOYP (Zone 23, 14.20), YKOGW (07.24), VP2KL 
(20.25), VP2LS (23.45), YP2SM (21.05), VP3JR (19.28). 
VP5LY (Grand Turk Island 02.40), VS6AJ ( 15.43). XW8AY 
( 16.06). Y A3TNC (I 5.40), W2ZIA/Z K I (05.45). ZL3VB 
(05.00-08.00), ZL4J F (06.33), ZP7BM (22.25), 4S71W (14.40), 
4UISU ( 16.20), 4WlY (15.40), 5H3JR ( 19.10), 5WIAG 
(07.40-08.30), 7GIL {17.24), 7X6Ff (19.10), HZIAT/8Z4 
(08.05), 9E3USA (Special Prefix for Ethiopia 18.45), 9K2AN 
(19.20), 9M8KZ (14.15), 9X5CE ( 17.30). 

21 Mc/s A.M.: CE4FH (2 1.10), CR4AD, AO, AS, (20.00-
21.00), CXI Pl (20.40). CX2CN ( 19.35). EA6AM ( 17.51). 
FG7XW (21.50). HCIEL (21.55). KP4CS (21.40). KZ5BT 
(23. 15). MP4BEN (12.20). OA4PH (22.20), 0A6P ( 15.15). 
PJ3AW (22.55), PZIBE (20.34), PZI BK (19.40), SVOWO 
(Crete 19.30), TN8BK (I 1.20), TU2AN (16.30). T U2AP 
(17.45). VK6QL (07.55), VP2GW (22.15), VP2LA (21.40). 
VP4LE (22.10), VP4RS (21.25). XEICP (22.45), XEIDW 
(20.58), ZP5EC (21.10), ZS9G ( I 1.00). 5X5AJ (18.05). 
6Y5EM (21.40), 9Gl's (16.00-20.00). 9LIWN ( 16.38). 9J2's 
( 17.00-19.30). 9K2AD (17.10), 9Q5's (16.00-20.00), 9U51B 
( 19.05), 9X5AV (17.33), 9X5MW ( 18.30). 

21. Mc/s C.W.: CR4AE (20.00). JA2DSH (13.20), JA6AA 
(09.55), PJ2CZ (20.00), TLSSW (13.30), VR6TC (22.00). 
VS9AMD ( 12.00). WA6SBO (22.00), ZD7lP ( 18.10). 

21 Mc/s S.S.B.: CE3QB (19.55), CR6DA (17.43), CX3VX 
( 19.08), HBOZT (20.35), HJ7XRB ( 18.26), KV4CX (20.28). 
KZ5AC (23.07), LUSDBS (18.18), LXI DO ( 18.05), SVOWF 
(Rhodes 19.11). T I2JH (22.58), T L8SW ( 17.40), VP3AA 
(21.04), XEIC (23.05), YV4MV (20.36). ZD7GP (18.29). 
ZD8LT. JL. TV (18.10-21.15), 5H3JR (18.18), 606BW 
(19.35), 7Q7PM (17.41), 9J2JN (09.15), 9LIMJ (18.17). 
9X5HP ( 17.28). 

28 Mc/s S.S.B.: CTI, DL. EA. El, F. G, G I, GM, HB, 
I, LA. OE, OK, OZ, PA, SM, UA, UB5 and YU (08.00-
20.00). EL2U ( 19.45). LUI DAB (20.00), LU3BAC (20.05). 
SVIAE ( 15.15), VS9ARO ( 14.21). W4BJ (19.43), ZEIJE 
(13.55). 3A2CP (12.45), 5A5TH ( 17.10), 5H3JJ (14.55). 
5X51U ( 13.00), 5Z4AA ( 17.59), 7Q7GS (16.00), 9J2FK 
(14.15). 

28 Me/s C. W.: H K5CR (22.25), ZB2A ( 15.00), ZC4CZ/P 
(09.45), ZC4GB/P (08.35). 5H3JJ ( 11.10). 7Q7PM ( 10.40) 
9HJAA/ P (09.40), 9J2DT ( 12.40). 

28 Mc/s A.M.: CTI. EA, El, F, G, GC. GM, GW. HA. 
HB, I. IS. LA. OE, OK, OZ. PA. SM. SP, UAI , UA2. 
UB. UC. UO, UP, UQ, UR. YO. YU (07.00-21.00). CE3BQ. 
301., 3H E. 3MY, 3VW (18.00-20.05), C R4AD (17.15). 
CR6ACB ( 14.05). CR6HF (15.58), CR6JM (1 1.14), 
CR7AA(I7.02), C R7FZ ( I7.08), CT3AN (19.00), CXIAAM. 
2CN, 2DT. 3Ff, 4CS (17.00-21.00), EA9AF (1 9.30). 
HBOML ( 15.40). LU's Galore ( 17.25-21.00), PY3BNJ 
(19.15), PY5DI (18.30), TN8AD ( 18.05). UD6NFK (15.25), 
UL7APG ( 19.25), ZE's (10.00-17.30), ZC4GT (1 2.30), 
ZC4MO (14.25), ZS20M. 20W, 6AMO, 6AWH ( I 1.00-
16.00), ZS9G ( 13.30), 5H3JJ (15.55), 5N2AAF (1 5.40), 
5N2KOB ( 13.40), 7X2BB (17.15), 7X2EW (13.00), 9GJFR 
( 18.25), 9G I FS ( 16.30), 9J2BC. DT, FJ, GJ. W. WR (10.00-
18.30), 9Q5AI {I 6.05). 

DX Briefs 
WA5HZY and WA5CGT will be active from H onduras 

between June 21 and AuilJSt 22 with the call HRJHZY. 
QSLs via W ASCNP. 

GC:ZHFD/A will be operating on 14,125 kc/s between 
July 24 and August 14 from Alderney Island and listening for 
calls 5 kc/s up or down or 200 kc/s up for Ws. All QSLs via 
G2HFD at his home address. 

PY7AFN is reponed to be still active on a.m. from Fer­
nando De Noronha Island between 17.00 and 18.30 on 
14,247 kc/s. . 

Mike Matthews, ZB2AM reports that the only statrons 
(Continued on paf(e 477) 
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CONTEST 
-RESULTS-REPORTS- RULES-

First 1·8 Mcfs Contest 1965 
The first single operator Top Band contest of 1965 was held 

on March 20/21. This is st ill one or the most popular con­
tests, although the number of entries this year is down to 77 
compared with 84 in 1964 and 93 in 1963. 

The leading station is GSFC, the well-known club station 
of the RAF Amateur Radio Society at Locking in Somerset, 
operated by Sgt. R. Handley, G3GJQ, with a total of 684 
points from 144 contacts. As club stations operated under 
the club call-sign arc ineligible for tbe Somerset Trophy, the 
winner is again D. J. Andrews, G3MXJ , who also won the 
trophy in 1963 and was placed founh last year. His 673 
points gave him a lead of 14 points over I. T. Cashmore, 
G3BMY, who was third in 1964. J. A. Bratby, G3GVA. 
with 636 points improved his position from thirteenth las t 
year to tltird this time, but with a margin of only one point 
over D. G. Alexander, G3KLH. 

T his year's winner of the Maitland trophy is Tom Heslop. 
G M3KMR. Although not scori,ng as heavily as W. G . Cecil, 
G M3KHH, in this contest, his efforts in the second contest 
of 1964 were enough to give him a 155 point lead. 

Cerlificates of merit will be awarded to I. T . Cashmore, 
G3BMY, J. A. Bratbr, G3GVA, and to M. Harrison, 
BRS24733 for his check log. 

Conditions 
Conditions would seem to have been good and several 

stat ions contacted VOl FB. although very few conrinental 
stations appear in the logs, OK IAU being the only one 
giving any appreciable number of QSOs. Although some 
people thought activity was a little lower than in previous 
years, the number of contacts made by the leading stations 
is well up to normal. The rate at which QSOs are made is 
probably higher in this contest than in any other RSGB 
event. The first eight stations all achieved over 60 contacts 
in the first two hours. To maintain such a high rate of scor­
ing most QSOs must result from brief CQ and QRZ calls 
and a case in point is the check log of G6BQ, wltich shows 
that out of a total of 144 stations worked, only eight were 
called by him in the first place. 

Comments 
With only nine stations including any comments with 

their entries it is difficult to assess how the contest went 
except that most people had no complaints! BRS24733 
dislikes the practice of some stations who sign with the call­
sign of the station they are working and not their own. 
Whether stations should do this is open to question. but it is 
bei11g increasingly used, particularly by D Xpedition stations, 
i11 an a ttempt to reduce confusion. For example, if G2ZZZ 
has several replies to a CQ, the station replied to frequently 
loses the first part of the next over in the QRM. If now 
G2ZZZ BK is sent at the end of this over no-one knows to 
whom G2ZZZ has replied. If, however, he sends G4AAA 
BK t11en obviously G4AAA is the other sta tion concerned in 
t11is contact. For the information of G310R and any others, 
general rule 6 does preclude a single operator station from 
having a logger to help out. 

Comme nts from logs 
·• The final result could once again be a close finish. A 

tribute to the present scoring system "-G3BMY; "Condi-

Position 

I 
2 
3 
4 
s 
6 
7 
8 
9 

10 
I I 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
2 1 
22 . 
23 
24 
25 
26 
27 
28 
29 
30 
31 
3:! 
JJ 
34 
35 
Jb 
37 
38 
39 
40 
41 

Position 
42 
43 
44 
45 
46 
47 

49 
so 
51 
52 
53 
54 

55 

51 
59 
60 
61 
62 

(,,1 

64 

66 
67 
68 
69 
70 
71 
n 
n 
74 

Call-sign 
GSFC 
GJMXJ 
GJDMY 
GlGVA 
GJKLH 
GJJEQ 
GJIGW 
GJSED 
G38FI' 
GJOSW 
G3HVX 
GJFM 
GJSWii 
G3JVJ 
G3LHJ 
GJITH 
GSA.B/A 
GJI'YI 
GMJKHii 
G IJNZZ 
G3GGS 
GJSYS 
GWJI'MR 
GJPIA 
GJIOR 
GMJKMR 
GJJSK 
GM2HCZ 
G3 KAX 
GWJTJC 
GJCHW 
GJLDT 
G3TIR 
G3TAM 
G3RTU 
G3RZI 
GJGZO 
GJKI' U 
GWJCW 
G3RF 
GJOJE 
GJTIK 
GJMCX 

Call·~ign 
GJCWW 
G3 QT 
GJJKY 
GJEMO 
GJRFI 

{
GJNEU 
GJHI W 
GJu··r 
GW3MTL 
GJGJX 
GJSVW 
GSJM 
GIJOT 

/G3SYL 

{

G2QT 
GJTQD 
GJPDU 
GJJWD 
G3ROU 
G30MU 
G3LZZ 
GJPRC 
GJTAA 

{
GJSGF 
GJSCH 
GWJRXO 
GJPH W 
G JCDU 
G3KGU 
GJOGI' 
G21lLA 
GJTUM 
GJOGN 
G600 

• Club !1-tiltion. 

RESULTS 
County 
ST 
KT 
SE 
WK 
DE 
SY 
YS 
HE 
SY 

D 
liD 
SY 
GR 
SX 
I)N 
so 
EX 
GR 
0 1 ow 
LE 
SX 
CY 
llE 

K 
M ' 
so 
OF 
SY 
MH 
HF 
C H 
SX 
LD 
LE 
WR 
EX 
NM 
DB 
LE 
LD 
HF 
SY 

C ounty 
Ll) 
EX 
KT 
LE 
LE 
NR 
I:: X 
Sl' 
MH 
H F 
LE 
LO ow 
EX 
KT 
WR 
I.E 
LD 
ON 
H I:. 
YS 
r>N 
I. D 
LD 
0 
GN 
SF 
HE 
EX 
EX 
HF 
EX 
EX 
L 

Contacts 
144 
ISS 
137 
132 
139 
146 
134 
124 
132 
Ill 
I ll 
128 
113 
114 
101 
100 
112 
100 
94 
93 
96 
97 
87 
94 
88 
87 
88 
8 1 
93 
79 
85 
82 
82 
83 
79 
70 
78 
66 
67 
65 
73 
68 
68 

Contacts 
70 
66 
68 
58 
59 
53 
(,2 
53 
53 
58 
54 
60 
45 
60 
so 
48 
48 
Sl 
37 
4(1 
40 
34 
47 
44 
J3 
34 
30 
32 
38 
J(> 
27 
25 
20 
9 

Points 
684 
673 
659 
636 
635 
614 
603 
S60 
554 
551 
540 
531 
523 
514 
488 
484 
483 
476 
465 
463 
4SO 
431 
428 
425 
424 
423 
422 
403 
J88 
38 1 
)JS 
36N 
365 
353 
347 
338 
32(• 
JIR 
316 
291 
28? 
188 
276 

Points 
274 
267 
266 
26-4 
262 
254 
2S4 
250 
249 
248 
241> ,, 
iii 
220 
220 
218 
218 
I?S 
178 
175 
173 
169 
16.1 
152 
152 
148 
144 
138 
136 
130 
125 
85 
(•f"J 

41 

Maitland Trophy 
Posicion 

I 
2 
3 
4 
s 

Call-sign 

GMJKMR 
GM3KH ii 
GMlHCZ 
GM3AYA 
GM3KLA 

Srorc Total point. 
No•. '64 Mar. '65 

543 423 966 
346 465 811 
341 403 744 
731 731 
405 405 
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tions varied from superb to awful " - GJIGW: ·'Going 
seemed hard this time "'- G3MCX: ··Operating sta ndard 
very good ··- G3CBU: "Enjoyable contest "-eomment 
from nearly all letters: ··Again, my strongest objection to 
these rules ··- G3MXJ : ·• Under these rules it is no longer 
worth the time to write o ut an entry "'- G6BQ. 

Check logs 
The following stations are thanked for sending in useful 

check logs: BRS24733. G3SVK, G4VF. G6BQ. GM30RX 
and O KI A II. 

High Wycombe Of F Qualifying Event 
The High Wycombe Qualifying Event took place on May 

9 in perfect weather conditions after the heavy rain of the 
previous few days. All 16 compcti11g parties received strong 
signals from both the transmitters at the starting point. a 
few miles west of H igh Wycombe. 

On tlte second transmission, however, a lthough signals 
from station B remained strong, many competitors failed to 
hear station A which. it soon transpired, was very close to the 
start. l.t was. in fact, located in a thicket on Cadmore End 
Common. about 550 yards from and in sight of the sta rting 
po int ; the signal strength ltad been carefttlly adjusted to be 
less than that from station B which was 12t miles away on 
top of one of many overgrown mounds in a disused brick­
field. Four competitors succeeded in locating both stations 
and all found station A first. E. L. Mollart was again ahead 
of the field to find his second station and win the event in 
two hours: deta iled results arc given below. 

Over fifty tired but happy participants sat down to tea at 
Marlow through the generosity of Mr. Berger who placed 
his restaurant at their disposal; thanks are due to him and to 
the many helpful ladies who prepared and served a n excel­
lent tea. At the conclusion. the High Wycombe Challenge 
Trophy was presented to Mr. E. Mollart by Mr. D . A. 
Findlay of the RSGB Contests Committee, who was a 
welcome visitor. Thanks were expressed to the organizer, 
Mr. G. T . Peck. his helpers and to G8VZ and G3KJK who 
operated the transmitters. 

l>osition Utnl" 

I E. L. Moltara. llltS10977 

~ ~1 .J /'1~i'~~;.·rns 
4 A. Bristow 
5 R. Pcarce-tlobr. GJJLE 
6 B. J . Mudge. {)3M DD 
7 J. J. G runt. llRS6)5 
8 J. Uourcncc 
9 0. W. Hur<.linG 

10 f. Butson 
II E. W. Orlstow 
12 w. No rah 
13 T. Gage 
14 I. Jackson 
IS A. C. Newman. G2FIX 
16 P. Simmons. GJtZC 

Group 
o.rord 
Ru11by 
Oxford 
o.rord 
Oxford 
Oxford 
Ru~by 
Salisbury 

~~F~:.S 
Oxford 
Chihcrns 
Oxford 
Ru!lbY 
Sahsbury 
Louihborough 

S t:uion A S1a1ion B 
1429 t520 
1434 1533 
1444 1555 
1-141 1616 
152H 
15.10 
1532 
t 53.1 
1551 

1528 
1534 
1613 
1618 

Rugby D/ F Qualifying Event 
T he weather was dull. dry and windy on April 25 for the 

first qualifying event in this year's RSGB Direction Finding 
Contest. It was run by the Radio Sectio n of the AEI Recrea­
tion Club: Mr. D . T . Price G3L YU, the o rganizer and starter 
was assisted by Mr. C. Earl, G30XV. who provided a 4m 
link. The signals, which began at the new time of 13.20 
BST, came from d irections approximately 90° apart, their 
strengths being about equal. The field was thus fairly well 
divided between the A and B stations throughout the con­
test. 

Station A, operated by Mr. B. J. Mahoney, G3NDM, was 
well hidden in a copse beside a disused airfield ncar Dedd-
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ington and was accessible from a footpath, clearly marked 
on the map but rather overgrown. 

Station B was operated by Mr. R. T. Craxto n, G31 KL. and 
was located by a disused railway line ncar Halse. The 
telegraph po les had been stripped only of the wires, leaving 
ready-made supports fo r an inconspicuous aerial. Once this 
was noticed, the competitors" troubles were only beginning, 
because following of the obvious course of the wire led to a 
wet and muddy culvert under the railway embankment inside 
which a dark shape with a pair of wellingtons could just be 
seen. A fifteen yard crawl o n hands and knees revealed a 
dummy of straw in an old pair of trousers and a tidy knot at 
the end of the wire. Some competitors' expressions were 
captured on cine film as they re-emerged : this should be 
worth seeing! The transmitter was. in fact, situated at the 
other end of the wire in dry grass some eighteen inches high. 
and affording only the minimum of cover. 

Mr. D. A. Findlay, representing lhe RSGB Contests 
Committee, once again made a welcome appearance. 

Rugby D/ F Event 
Position Nanl<.• Tim~• of Arrh·at (BST) 

S ta tion A Stntion D 
t R. J. l'carcc-tloby 
2 E. L. Moltnrt 

14.50 15.30: 
16.14 15.34 

3 S . W. Smith 14.33 16. 15 
4 A . H ltchcock 14.53 16.27 
S E. W. Bristow 16.30 15. 12 
6 J . R. Mo ndnint 
7 1'. Sinunons 

16.32 I 5. 121 
15.30 

8 W. J. North 
9 T . C. Gagc 

10 M. D. Fnwler 
I I I. R. Botson 
12 A. Bristow 
13 M. P. Hawkins 
14 J. J. G rnnt 

15.45 

15.54 
14.25 
16.10 

D/F Qualifying Event 

\H~! 
15.52 

The following arc details of the Slade Qualifying E•·ent. 
Sunday, August I. 1965. 
Organizer: M. D. Fowler, G3G KZ. 8 Gleneagles Drive. Great 
Barr. Birmingham. 22A. 
Map: Ordnance Survey, sheet 130. ·• Kiddcrminster." 
Assembly: 13.00 BST for first transmission at 13.00 BST. 
Location: Clec Hill. NG R 612766, approach by track through 
Whatsill , leaving A4 t t 7 at Fox wood . 
Frequcnc.ics and Call-Signs: To be announced at the start. 
Entries and Tea: Intending competitors should notify the 
organizer by July 24. stating the number in their party requiring 
lea. 

~-CONTESTS DIARY--~ 
July 17-18 

July 18 

July 25 

August 1 
August 14-15 

- 1296 Mc/s Tests (see page 192, 
March, 1965). 

- Oxford D/F Qualifying Event 
(see page 402, June, 1965). 

- Third 70 Mcfs Contest (Port­
able). 

- Slade D/F Qualifying Event. 
- WAE Contest (C.W.). 

S..-tember ~-5 - Rotlon I IARU V.H.f . Contest. 
S'"!'t.,b..- ~-S - V.H.F. N.cio<~>t Field Day. 
Septombe< t 1·12 - WAE Co<~ coot (Pho<~o). 
Sopcombor tl - 90m Aold Day. 
S'"!'camb..- t9 - 0 /F Nacional , inol. Derby. 
September 2.5·16 -llflB Me/• Tolophony/ Reeelvinc Conte«. 
October 1·3 - WAOM Contosc (C.W.) 
Octobor CJ.to -Rayne< Rally. 
OetoiNr 16-17 -7 Mc/1 OX Concost (Phone). 
<>-bor 13-l~ - CQ World W ide Conc.sc (Phone). 
Nootomber 6-7 -7 McJs OX Contesc (C. W.). 
Novombw t).t4 - S..:ond 43l Me/• ContH<. 
N ... embot" lO-ll - Soe>ond 1·8 Me/• Con cat. 
Novom~or l8-l9 - CQ World Wido Con cue (C.W.). 
o-mbor 5 - Fovrth 70 Mel• Co<~casc (C.W.}. 
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Rules for the RSGB 7 Mcfs DX Contest 1965 
Radio Amateurs throughout the world are invited to take part 

in the fourth RSGB 7 Mc/s DX Contest to be held on October 
16· 17 and November 6-7, 1965. 

The rules for the 1965 Contest h;we been changed to give a 
greater opportunity to the OX stations and the attention of all 
entrants IS particularly drawn to rule 8. 
Rules 

I. Duration: .Each section of the contest will take place 
between 18.00 G MT on the Saturday and 18.00 G MT on the 
Sunday as follows : 

Phone: October 16-17, 1965. C.W.: November 6-7, 1965. 
2. Ellgibll' Entrants: The contest is o pen to licensed amateurs 

in all parts of the world who must operate in accordance with 
the terms of their licences. 

3. Contacts: Contacts must bl' made in tbat portion of the 
7 Mc/s band for which the entrant is licensed. Contacts with 
unlicensed stations will not count for points. Proof of cont;Jct 
may be required. Only one contact may be made with a specific 
station, whether ftxed. portable, mobile or alternative address 
in each section. Duplicate contacts must be logged and clearly 
marked as duplicate without claim for points. 

4. Contest Exchanges: An exchange of RST (or RS) reports 
followed by a three figure serial number starting with 00 1 for the 
tirst contact and increasing by one for each successive contact 
and for each separate , lion (for example. 58002. etc.) must be 
made before pomts can be claimed. 

5. Entries may be made as (i) Single Operator. (ii) Multiple 
Operator. 

6. Entries: Entries (ll) should be clearly typed or written o n 
one side o nly of foolscap o r International A4 size paper; {b) 
must be ruled in columns headed (in this order): (i) Date/Time 
(GMT); (ii) Call-sign of station worked; (iii) I scm him; (iv) He 
sent me; (v) Bonus points; (vi) Total points claimed ; (c) must be 
addressed to the Contests Committe<', Radio Society of Great 
Britain, 28 Little Russell Stre<'t, London, W.C.I, England, the 
name of the contest being clearly shown on the top left hand 
corner of the envelope which must be postmarked not later than 
November 22, 1965. Log sheets are available from RSG B 
Headquarters. 

SAMPLE COVER S HEET 
RSGB 7 Mc/s OX Contest 1965 Claimed Scor<' 

SC<'tlon Call-sign 

Name 

Address 

Transmitler 

Receiver 

Acrial(s) .. 

Call-signs of operators -

DECLARATION: I declare that lhl~ station was operated 
strictly In accordance with the rules and spirit or thl' contest and I 
agrt'c that the dcdsion or the Council of the RSGB shall be final 
in all cases of dispute. I ccrtif)• that the mas-lmum Input to the final 
stage of the transmitter was _..... watts. 

Date ---·-·-·····-.. --··- Signed -·--···· .. --·-··-· 
Failure to prm•ide and sign the de<'laratlon may Involve d.isquali· 
Ocatlon of the entrr. 

7. Scoring: Brit1sh Isles stations may not work each other for 
points. Overseas stations may only claim points for contacts 
with British Isles stations (G, GB, GC. GO. Gl. GM and GW). 

Each completed contact between a British Isles station and a 
station in any one of the six Continental areas will score as 
follows: 

Contacts between British Isles and Continent of Europe 
5 points 

Contacts between British [sics and Continent of North 
America. . . . 15 points 

Contacts between British Isles and Continents o f South 
America, Africa and Asia 25 points 

Contacts between British Jsles and Continent of Oceania 
50 points 

The c/oslnf dote for posting entries Is November 22, 1965 

Bonus Points: 
British Isles S tations : A bonus of 20 points may be claimed 

for the 11rst contact with each new country. For the purposes 
of scoring. the RSGB Countries List will apply with the exception 
that VE. VK. W/ K. ZL and ZS call areas wil l each count as 
separate countries. 

Overseas Stations : A bonus of 50 points m;ty be claimed 
for the llrst contact with each British Isles country-numeral 
prefix. i.e. G2. G3. G4. G5. G6. G8. G il, GC2. GC3. GC4. 
GC5, GC6. GCS. GD2, GD3. GD4. GDS. GD6. GDS, Gl2. 
Gl3. G £4. G IS. G l6. G£8, G M2. G M3. GM4. GM5. GM6. 
GM8, GW2, G W3. GW4. GWS. GW6, G W8. 

8. Awnrds: Provided that the los contains 20 or more valid 
contacts. certificates of merit will be awurdcd to the overall 
leaders and runners-up in each section and to the leading station 
in each of the other five British Isles countries. Certificates will 
also be awarded to the leading sta tion in each overseas country. 
VE. VK. W/ K. ZL and ZS call areas counting separately as 10 
Rule 7. ff the leading entrant in any country is a multi-operator 
s tation. a certificate will also be awarded to the leading single 
operator s tation. 

Listeners' Section 
I. Duration : Each section of the contest will take place between 

18.00 GMT ott the Saturday and 18.00 GMT on the Sunday as 
follows: 

Phone: October 16-1 7, 1965. C.W.: November 6-7. 1965. 
2. Eligible Entrants: The contest is open to short-wave listeners 

throughout the world. All entrants a~rec to be bound by these 
rules. Only the ent rant may operate Ius receiving station for the 
duration of the event. Holders of amateur transmitting licences 
are not eligible to take part. 

3. Entries: Entries (a) should be clearly typed or written on 
one side only of foolscap or International A4 size paper : (b) must 
be ruled in columns headed (in this order) (i) Date/Time GMT : 
(ii) Call-sign of station heard; (iii) Report und serial number scm 
by station heard; (iv) Call sign of stn ti011 being worked; (v) 
Bonus points: (vi) Total points claimed ; (c) must be addressed to 
lltc Contests Committee, Radio Society of Great .Britain, 28 
Little Russl'll Street, London, W.C. I, England. The name of the 
Contest must be clearly shown on the top left hand corner of the 
envelope, which must be postmarked not later than November 22, 
1965. Log sheets are available from RSGB 1-fcadquartcrs. 
All entries must contain the following decluration: 

I tlednre rhnt thi.t receiving station ••'(IS operllted stricriJ· in 
nuordourc wirh the rules and spirit of tlte contest lllld I llgree 
tltat the decision of the Council of the RSGB shall be final iu llff 
rllsn of dispme. I do not hold l/11 lllllllteur rrausmi((iug lice uri' . 

Dnri' Siguaturt! 

4. Scoring: Brit ish Isles cntr:tnts m3)' only log overseas 
s tations working UK stations in the Contest . Overseas entrants 
may only log British Jsles stations in contnct with oversens stations 
In the contest. A station whether fhtcd. portable, mobile or 
alternative uddress may be logged once only for the purpose of 
scoring. CQ or tt•st cliffs ll'illuot cotmt [or points. 

For British Isles entrants, each completed log entry of a 
contact between a British Isles station and a s tat ion in the follow­
ing continents will score as indicmed: 

Continent of Europe 
Continent of North America 
Continents of South America. Africa and Asia 
Continent of Oceania 

5 points 
15 points 
25 points 
50 points 

For overseas entrants, each completed log entry of a contact 
between a British Isles station and any other station in the contest 
will score as indicated : 

Where the listener is in continent of Europe 
Continent of North America . . . . . . 
Continents ofSoutll America. Afric:• and Asi;t . . 
Continent of Oceania 

Bonus Points: 

5 point$ 
15 points 
25 points 
50 points 

British Isles Entrants: A bonus of20 points may be claimed for 
the first station logged in each new country. For the purpose of 

(Collllllucd o• poce 477) 
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letters to the Editor 
Ne.ither the Editor nor tl'le Council of the ttodlo Society or Greot Britain con 
ocec:pt responsibility (or Yiews expre.utJ by corre.cpondenu. letters (or 
inch~rion in lhi• (eoture should k concise ond preferably not more chon 200 

words in le.neth. 

Bulletin under fire 
DEAR SIR,- Having been concerned indirectly with the 

production of the Bull. for a good many years, I am naturallv 
very reluctant to criticize the publication. • 

However. the trends which have become so noticeable in recent 
months will have so concerned many members that comment 
cannot be longer withheld. So self-evident arc the facts that a 
mere comparison between the April 1965 BuLLE1lN and that of a 
year previous will I think serve my purpose. The two issues had 
exactly the same number of pages but the contents showed vast 
differences. Here arc some of them in terms or pages: 

April 19M April 1965 
Construction of amateur station 

equipment I Si 2! 
Technical notes 4 t! 
Elementary physics for beginners Nil 6 • 
Construction of ancillary ~quipment ~ 2t 
Supposedly humorous ar11cles Nit I 

Members will draw their own inferences from these ligures and 
I will coniine myself to a few comments. 

The core of the Society membershit> is the body of licensed 
amateurs. The BuLLETIN's first service is to provide them with 
the necessary technical advice to emtblc them to keep their 
equipment up-to-date. A great deal is being developed and con· 
structed but II is not bc1ng reported in the BULLETIN. If members 
will not realize their obligation to make their experiments known. 
they should !>c given gre~tcr incentive by one m~ans or another. 

Everyone ts sympathcuc to the young cnthusmst and an;'lious 
to help him gradually to equip himself to obtain a licence. But 
this docs not justify the usc of BuLLE"llN space to reproduce the 
kind of elementary physics which is readi ly learnt from students' 
text-books or the numerous bookJcts which arc on the market . 
Do we rea lly want to teach our young members 10 make Leyden 
jars in 1965'1 I do hope, Sir, that you will do your utmost to 
discover whether these comments of mine arc shared by other 
members. 

Yours faithfully, 
W. A. SCAR R, G2WS 

Coventry. Prw Preside/If 
( Ml'mhers' com11w111s 011 <i21VS's ,.;.,..,, ll'ill " " mo.<t we/rome. 

- El>ITOR) 

Offsho re Pira t es 
D1 AK SIR. - As if the pirate commercial radio stations olf tbc 

coasts of these islands are not providing sullicicnt annoyance. we 
now have a new fom1 of pirate Amateur Radio stati011. 

On t~c cv.ening ~f 1:-'lay 28, 1965. at midnight. a station with a 
staggenng Signal S1gnmg NS I A " . •. QTK North Sea. so might 
as well usc this call as any other . . . " made his appearance on 
Top Band. Among the hundreds calling him was GFH. who 
told him to QRT. The said NS I A replied, pointing out that as 
he wus outside the territorial limits. he was also outside the 
jurisdiction of the _Post Ollkc. and, in attempting to prove his 
pomt, cor\llnucd w1th a CQ. GFK also called CQ. and pointed 
out to all s tat ions on the frequency that NSIA was unlicensed. 

Undeterred. the wolf-pack continued to call relentlessly! 
Now surely the licence points out its own limitations. both 

from where. and with whom. contacts may be made. and it is 
in the interest of all individuals to both recognize and appreciate 
thcs.c conditions. Surely it is not worthwhile risking the loss of 
<>nc s hobby to add a further unusual prcftx to one's list. especi­
ally when the true allocation of the imtial letters arc flaunted. 

The General Post Office sets down conditions for Amateur 
Radio st~tions that arc for the benefit of all concerned against 
the pracuccs of the unscrupulous individual. It is up to us to 
support and ut?hold these rcgul~tions. the onlr alternative being 
chaos. If the pirates had no aud1encc, then their operation would 
be in vain. Let us try to put this into pructicc! 

Yours faithfully, 
PATRICK J. A. GOWEN, G310R 

Norwich. Norfolk. 
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Evo lut ion of Single Sideband 
DEAR Snt.- With reference to the write up of the RAOTA 

Reunion in the June issue. it is stated that " Sir Albert Mumford 
in quipping mood claims to have experimented with the s.s.b. 
method of transmission in 1927." 

This statement. whilst correcting an impression amongst some 
amateurs that s.s.b. is a recent American invention, could have 
been extended to include a little more interesting detail about the 
mode. 

The first inception of" Side Band Telephony" goes back to 
19 15, the patent for suppressing the central carrier frequency 
an~ selecting one of the sideband modulated frequencies, etc. 
bemg tak~n ~ut !>Y J. R. Carson i 1~ that year (British Patent). 

Carson s CirCUitry was later mod1fted by R. V. L. Hartley. this 
again being covered by British Patent. A diiTercnt method was 
used by H. S. Osborn (US Patent). 

Transatlantic tests were successfully carried out between New 
Southgate and Rocky Point in 1923. and this fact is on record 
in the official archives. In both Carson's and Osborn's methods. 
!'Othing was radiated w~ile the microphone was not being spoken 
mto. and current requ~remcnts, then as now, were related to 
actual transmission. Sidebands were selectable, and the superior 
"Talk. rower .. or p.e.p. of the system was fully realized, the 
!>nly disadvantage being that there was some difficulty in apply· 
mg s.s.b. to the shorter wavelengths. However. as we well know. 
the problem was overcome in time. 

It seems hard to believe when listening to the expertise on the 
80m b;and these clays that single sideband is celebrating its 
Golden Jubilee. 

Yours faithfully. 
E. G. KEI'IDALL. G3A PA 

Ove rmodula tion 
_DEAK Sitt,- Thc letter by old-timer (!6YP in the January, l 965. 
ISSI.IC on the daogers of overmodulatron brings out the fact so 
<!ftcn forgotten. that whereas undistortcd positive peaks cause 
hulc trouble and may even be bencftcial, negative modulation 
peaks which interrupt the carrier arc the main cause of" splauer" 
and " spread ." 

May I add a plea for the more general usc of that vcrr simple 
device which v1rtu<tlly eliminates this problem: the h1gh-levcl 
negative peak-clipper. or diode clamp ? All that is involved is a 
diode connected inversely across the h.t. line after the modulation 
tra11sformcr secondary. having its cathode towards the positive 
rail. a11d anode to earth through a small bias source. equal to 
about S per cent of the h.t. voltage in usc. This diode, which can 
be .of the same type as the main h.t. rectifiers. will not conduct 
wh1lst the cathode is positive. but as soon as the voltage swings 
~ownw<trds on negative modulation peaks to reach the bias level. 
1.c .. some 95 per cent below the unmodulatcd mean h.l .. the diode 
conducts a nd shorts out further power from the modulator which 
would t~nd to reduce the line voltage to (or below) zero. Thus 
the earn er can never be reduced below about 95 per cent of its 
normal unmodulated level. 

The ac~onw:mying diagram shows the simple circuit which 
ha~ bcc!l 10 permanent usc at G6GR for about 30 years, during 
wh1ch umc there has never been a report of ovcrmodula tion or 
splatter. The h.t. pack is adjustable up to 2 kV. so th<tt an 866 
mcrcury-vap<_>ur recti fie~ is used to. withstand the high voltage 
peaks sometimes cxpcncnced. Th1s must be fed with heater 
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cummt from a very well insulated transformer as the primary­
to-secondary insulation must withstand the 'sum of the h.t. 
voltage plus the positive modulation peaks, which is perhaps the 
only snag in the high-level clipping arrangement. Transformers 
with 5 kV insulation specially designed for the 866 (A) often 
ap1lear on the ex-government market. As the valve on.ly needs 
2·.5 volts, l~ow.ever. the writer made a transformer by the simple 
tn~k. of wmdtng a few. turns of c.h.t. ignition cable over the 
ex1st1ng bob~tn of a d1sused heater transformer, the original 
secondary be1ng neglected. The 866 is automatically biased from 
a pote.nuometcr across the h.t. line. and adjusted to give the 
best clipping performance when checking the modulated carrier 
envelope on an oscilloscope. A very large electrolytic capacitor 
must be used across the bias resistor. however. for during over­
m<:?dulation it will have to maintain a sufficient bias level during 
qu1te large peaks of current through the diode. This bias system 
has the advantage that it is very nearly self-adjusting over a wide 
range of h.t. voltages, to which the pack may be set up by means 
of the Variac transformer feeding the h.t. transformer primary. 

A mercury-vapour rectifier is the most suitable device for this 
type· of. circuit, because it has a vP.ry low impedance when 
conducting, and the voltage drop is negligible in relation to most 
h.t . voltages. An additional advantage is that when an excess 
negative peak occurs. the rectifier gives a blue Hash, so that if it 
is mounted where it can be seen (perhaps through an escutcheon 
in the panel) it provides an excellent overmodulation indicator! 
Keen experimenters could add a relay in series with the anode 
circuit, which would close when the cl1pper diode passes current. 
to operate a warning pilot-lamp or any other favoured gadget! 
For lower voltage power units, the old type 83 rectifier gives good 
results. However. now that high-voltage silicon diodes arc 
becoming available at reasonable prices, it should not be difiicult 
to make up an even more effective solid-state clipper circuit. 
which would eliminate the need for the special heater trans­
former. ft would. however, be ;ldvisable to use diodes rated at 
four or more times the h.t. line voltage and passing a peak 
current of at least I amp to give reasonable security against 
breakdown. 

Wolverhampton, Staffs. 
Yours faithfully. 

ERNEST GAROINER, G6GR 

ZE Beam Raiser 
DEAR StR,- 1 have read with interest Mr Poulter's modifica­

tions to the ZE beam raiser on page 199 of the March issue of the 
BULLETIN. 

Both suggestions have their merits. However. may I point out 
the disadvantages. 

The safety pawl is an excellent idea if it can be made of rust­
free material, guaranteed to operate after prolonged exposure to 
weather. In this system simplicity was thought to be the essence 
of safety. 

The triangular key and key-way was discarded because of 
expansion of the hoisting cable (considerable out here). This will 
leave the carriage with free movement. in the wind and will result 
in wear to the mast, plus annoyin~ squeaks. More important, 
the turn.ing moment of the beam w1ll cause the carriage to ride 
downwards on ihe key thereby increasing weight on the hoisting 
cable and attachments. Increasing the tension of the cable to 
obviate this could cause trouble at the low end of the temperature 
scale. 

With apologies to Mr. Poulter. 
Yours faithfully, 

T. G. M. BAILLIF.. ZE4JS 
Salisbury. Rhodesia 

QRA Locator System 
DEAR StR.- Aithough Mr R. A . .Bastow, G3BAC. is loud 

in his condemnation of the QRA Locatt)r system • his objections 
would appear. upon examination, to be based upon uninformed 
prejudice rather than on a practical knowledge of the factors 
mvolvcd. 

G3BAC is correct in saying that the international system of 
latitude and longitude has proved quite adequate for locntion b>• 
land, sea and air. However, in these applications it is used in 
conjunction with properly constructed charts of suitable scale 
and projection. As G3HRH stated in his article in the March 
BULLETIN, a map of suitable scale would be expensive, large, and 
possibly not available in all countries. An additional objection 

• RSGB BULUITIN, May 1965, p . 327. 
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to the usc of latitude and longitude in this context must surely 
lie in the fact that a position requires at least 10 characters for 
identification. e.g., 5149N 0011 W, whereas the QRA Locator 
system group for the same position involves only 5 characters, 
e.g. ZL 20 G. 

So much for locntion. It is in the measurement of distance that 
the major pitfalls arise. With some map projections, scale is 
sufficiently constant to permit the accurate measurement of 
distance within the coverage involved. However. many of the 
maps which arc generally available employ projections on which 
scale is far from constant. r•ossibly the most convincing illustra­
tion of this is the case of the widely used Mercator's Projection, 
on which the scale expansion is proportional to secant latitude. 
If one is conversant with the use of this projection, it is simple 
enough to al.low for the constantly changmg scale. However, il' 
one were to usc a constant scale-as most non-professional 
users do- it would be found, for e.xample. that on a map having 
a basic scale of I : 3,000,000 at 15• North, a chart length of 1 in. 
is equivalent to a distance of 29 miles at Paris. 25 miles at New­
castle and 21 miles in the Shetlands. These are basic errors due to 
chart construction, and one would expect to find even greater 
discrepancies due to inaccurate plotting and measurement on 
smaller scale maps. 

The QRA Locator system would appear to overcome these 
difficulties in a sensible and practical manner. and r feel that 
G3HRH is to be congratulated on his admirable explanation of 
the system. The advantages which lte lists arc all perfectly valid. 
;~nd need not be repeated h.ere. Every new system is inevitably 
ridiculed by detractors who cannot or will not take !he trouble 
to study it objectively and who arc contem t.o dismiss the entire 
matter with a sneer and an airy wave of the hand. 

If G3BAC learned aU about latitude and longitude at school. 
then he is extremely fortunate. He should be in a position to 
understand the problem better than most. and should certain.ly 
have very little difficulty in mastering the QRA Locator system 
if he will devote a little study to GJHRI-fs informed and valuable 
article. 

Yours faithfully. 
G. c. MOORF., GJMCY 

RA F Benson, Oxon. 

Class D Amplification 
DEAR SIR,-In .. Technical Topics"' in the March issue, G3V A 
made one or two incorrect statements. 

The name class D was indeed proposed by Mr 1>. J. Baxandall. 
but not with reference to pulse width modulation (p.w.m.) audio 
amP.Iificrs. He was referring to high eOkiency sine wave 
oscillators and amplifiers. 

The application of this mode of operation was first applied to 
transistor audio amplifiers by K. C. Johnson some five years 
ago, and I was fortunate enough to be associated with him during 
and subsequent to this early development work. 

There is a very real danger that class D and p.w.m. will get a 
bad reputation if steps arc not taken to prevent this. Very 
exaggerated claims are sometimes made for it by over-zealous 
advertisers. particularly with re~ard to distortion. This is 
especially Lruc when the p.w.m. IS achieved by operating the 
switches at a time corresponding t.o the intersection of a saw­
tooth or trianllul:tr waveform .and the mo~ul'!tin.g waveform. 
and then amplifymg the resulung pulse tram. rh1s method of 
p.w.m. is sometimes called open loop operation. 

By using a system of positive feedback to produce the switch­
ing action and negative feedback to define the switching time a 
big improvement is possible. This system is sometime.s called 
closed loop operation. A circuit by Messrs Turnbull and 
Townsend appeared in the April Wireless World and I think that 
we shall be hearing more in the near future about this type of 
circuit. Much work remains to be done before a .. standa.rd .. 
circuit will emerge, so 1 would like to make a plea that no one 
be put off if one of the published designs fails to live up to one's 
hopes. 

In tb.e same edition is published a design for a Top Band 
transmitter using AUYIOs in the p.a. This p.a. would greatly 
benefit from the application of Mr Baxandall's class D operation. 
a.nd the modifications to the circuit arc shown in the accompany­
ing circuit diagram, Fig. I. The isolation of the p.a. tank circuit 
from earth allows the AUYIOs to bottom. and the whole tank 
circuit then has a voltage with respect to earth at the second 
harmonic of the resonant frequency. This necessitates the usc of 
a screened link using coaxial cables. 

It is important that the drive should have a 50 : 50 mark space 
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TO I.!OOULATION 
TRANSFORMER 

Modified output otaae of the GlDXO tranomitter for clan 
D operation. 

ratio, and ISO• conduction angle unless appropriate precautions 
a re taken. 

With AUY 10 tral'sistors running at 400mA and bottoming to 
1 volt. and using u 25 volt h.t. rail, the (>ower dissipation in each 
transistor is 200mW, and the efficiency IS 96 per cent a t 10 watts 
input. This figure does not. of course. include any tuned circuit 
or switching losses. 

1 hope that thiS letter will stir up some interest in this mode of 
operation particularly when it is considered that it is no t 
restricted 'to usc with transistors. 

Yours faithfully. 
Bramhall, C heshire. I. D. MACARTHUR, G3NUQ 

P.S. If hi$h level modulation is to be used, as in G3DXO:S 
original circuit, the h.t . voltage should not exceed 15 volts and 1f 
class D is used, the h.t. voltage should not exceed 9·5 volts. 
otherwise the maximum voltage rating of the transistors will be 
exceeded. 

Zig-Zag Aerial 
DEAR SIR,- Last year a report was brought to . the write(s 

attention by a colleague. concerning the cndfire z1g-zag aenal 
on which design deta ils were given in the May. 1964. BULLETIN.• 
The report showed that it was . possible to. gi~c mechanical 
support to the aerial by a metallic rod o r w1re 111 the .man.ner 
shown in Figs. I (a)-(d). although the method shown 111 Figs. 
1 (a) and (b) was found to decrease the bandwidth compared to 
the unsupported zig-zag. In the other two cases the bandwidth 
remained the same but the design frequency was lowered by 

~ ~ 
~~ 

Fla. I . 

10-20 per cent. Also. the radiation moved off the array axis by 
approximately I s•. This may. perhaps. be due to the unsym­
metrical placmg of the support wire affecting the surface wave 
propagated along the structu re. and could possibly be coun­
teracted by a similar support placed on the other side of the 
aerial. These experiments were done in the microwave region 
where the ratio diameter/ wavelength of the support wire was 
roughly >.30. so the effect might be more no ticeable than at v.h.f .. 
say. where the ratio used would be approximately an order of 
magnitude smaller. It would seem probable that these methods 
of support could be used also for the double zig-zag. 

• "The Zigzag Aerial," R . A . K. Said, Final Yenr Projccl Report 
No. 36, Elecl. Eng. Ocpl .. Univ. or Birmingham, April, 1964. 
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The zig-zag aerial may also act in the backfire direction 
(radiating towards the feed point) when designed as a logarithmic­
periodic aerial for widcband operation. The ground plane can be 
elimin:ucd by usc of the backfire radia tion property and al the 
same time the 4m. 2m and 70cm bands can be easily covered 
with one aerial. The wri ter hopes to describe some of the results 
to be found in the liter:uure on these aerials in a later article. 

Quebec 4. 
P.Quc. Canada 

Yours faithfully. 
c. R. FRY. M.S(' .. G RAO.I.E.E. 

(ex-G3NDI. VE2ARO) 

M o r e T a lk 

DEAR SIR.- Further to the letter from Mr Biddell. G3GNM. 
it would appear that many amateurs arc unaware that call-si~ens 
need now only be given every fifteen minutes; o r at the beginnmg 
and end of the QSO. 

Writing as an early exponent of break-in working. since 1954 
on a.m. and more recently on s.s.b .. I am constantly amazed 
by the many operators who not only lind it necessary to give 
call-signs every time they cough. but also seem to delight in the 
process. Listening to these protr:1ctcd type QSO's. I am reluc­
tantly drawn to the conclusion that these charac ters lind it 
necessary to augmelllthe endless wame with :1 plethora of super­
nuous call-signs in order to maintnin the transmission for the 
longest possible time. 

When it is considered that no-nne in his right senses would. 
if in company, monopolize a conversation for up to fifteen 
minutes. why therefore do it on the air? Not only is it bad 
manners. it is bad operating. 

The only practical solution is the one I usc, that is, if an over 
exceeds three minutes. I am simply not there when the trans­
mission is eventually passed to me. On mobile QSOs I consider 
one minute overs desirable. 

Yours faithfully. 
Edgwarc, Middx. B. S. S tJTHERLANO. G31ES 

(/tis surprlsbrg lrou·mtlll)' tlluateurs are Ullflll'art• that it is 11ecessary 
to transmit tire ca/1-sigu at lea.•t e••uy I 5 minutes-see Paragraph 
9{2) of tire Amateur (Sound) Liauce.-EI>ITOR) 

RSGB 7 M c/s OX Contest 1965 (Continued on pace 474) 

scoring the RSGB Countries list wi ll apply. with the exception 
that VE, VK, W/ K. ZL and ZS call areas will each count as 
separate countries. 

Overseas Entrants: A bonus of SO points may be claimed for 
the first station logged in each British Isles country- numeral 
prefix. i.e. G2. G3. GM4. c lc .. as listed in Rule 7 for the Trans­
mitting Contest. 

5. Awards: At the discretion of the Council, certificates will be 
awarded to the British l ~lcs leading entrant and runner-up and 
to the leading entrant in each overseas country. 

The Month on the Air (Continued from pace 471) 

active from G ibraltar besides himself are Z B2A and ZB2AJ. 
VQIGDW is now back in the United Kingdom a nd using 

his old call ofG3NUF. 
YK4TE (Willis Is land) c losed down on June 10 and left 

for home in South Australia. Willis Is land changes its ,three 
man s tatT every June and it is not yeL known whether a 
licensed amatcLLr is included in the new pany (Tks VK4SS). 

YJ8BG is a new s tation on the New Hebrides who prefers 
15m a.m. (Tks VK4SS). 

• • • 
Correspondents arc thanked for their co-operation and 

acknowledgement is made to the West Gulf DX Club 
Bulletin (W51GJ), the L1 DXA Bui/C'tin. (W2FGD/ W2MES), 
DX'press (PAOFX) and The DX'er (N. Californian DX 
Club). Please send all items to RSGB Headquarters to 
arrive not later than July 15 for t he August issue and August 
12 for the September issue. 



REB/ON 1 ORM 
ON Saturday, May 15, the Blackpool Top Band regulars 

were disturbed by the a rrival in convoy of GJERB/ M 
and G7.AMV/M. Nevertheless they were made very welcome 
and a highlight of the arrival was a very successful multi-way 
contact from Blackpool promenade with EI6AS. 

The vanguard of the official p:my anived at the Imperial 
Hotel to find G5ND and his helpzrs busy 11lling out a cara­
van in the ho tel car park as a talk in station. The next to 
arrive from London by train. right on schedule, w~ John 
Rouse. G2AHL, General Manager and Secretary of the 
RSGB. There followed a most pleasant social evening 
which included a dinner party a11cndcd by G2AHL, Mr and 
Mrs G5ND, Mr and Mrs GJERB and the G2AMVs. 

By then the Black pool air was beginning to work wonders 
and it needed great tact to restrain the Genera l Manager 
from visiting a Ten Pin Bowling Alley at midnight. 

His wish was, however, granted next morning with a visit 
to the Bowling Alley immediately after breakfast. On 
returning to tl1e Imperial the party found the talk-in station 
busy working the mobiles arriving from all over the region. 
G30CX handled the cars coming from the North with 
G3TNN {Ruth) bringing in those from the South. Once in 
13lackpool the hotel station G3UC/\/A got them to the 
hotel. With beHagged whip aerials in the fashion the hotel 
car park seemed full of the Bengal Lancers. 

Members, wives and fami lies a t lunch totalled 113 and 
the Regional Representa tive welcomed all those present. 
including the official party. Fred Parker. GJFUR, replied 
appropriately, 

The business meeting in the afternoon began by all Region 
I local representatives introducing themselves. G2AMV 
then spoke about Regiona l matters-expressing his apprecia­
tion for the satisfactory a11endance. The opportunity was 
a lso taken of th<mking a ll those present, espe<.:ially the local 
representatives, for their support which helped so much in 

Symposium for Radio Amateurs 
An evem which is attracting widespread interest among 

would-be and experienced amateurs is the symposium which 
is to take place at the Residential Youth Centre at Ollerton. 
Nons .. in the heart of Robin Hood country. on September II 
and 12. It is being organized by the Newark and District 
Amateur Radio Socict~•. 

The primary function of the week-end is to introduce 
the hobby of ammeur radio to youth leaders and otlters. 
Parallel to the course of lectures fo r those without previous 
experience in the hobby there will run another course of 
lectures of a more specialized teclu1ical nature fo r those who 
already h;tve a knowledge of the art. There will be no hard 
and fast division so that a mixed programme can be chosen. 
An amateur transmitting station. manned by younger mem­
bers of th~ 'ewark clubs. will be in operation for most of the 
t ime and Sunday afternoon will be devoted to the more 
social aspects of Amateur Radio. This will comprise a 
.. hamfest " at which visitors will be welcomed from far and 
ncar. Events during the afternoon will include competitions. 
work with radio controlled model aircraft and junk sales. 

On Saturday. the opening lecture in the introductory 
course will be given by Mr E. W. Yeomanson, President oftl1e 
RSGB, to be followed by lectures on the History of Amateur 
Radio, Radio for the Disabled, World Wide Amateur Radio, 
and How to Lnlroduce Amateur Radio to Young People by 
Mr L. E. Ncwnham, an RSG B Council m:mbcr, Mr Eric 
Box, a bliJ1d amateur fr.:Jm Lincoln and Mr K. L. Smith. 

The course for established amateurs will include lectures 
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Tho tatk·in sution at the Recion I ORM on Ma y IS, t965. 
(Photo by GJER8l 

the administration of the Region for which he was proud to 
be the representative. 

The members of the HQ Party, G3ERB, G3FUR and 
G2AHL all spoke on matters in which they were concerned. 
A large number of questions then came from the members. 
Many comroversial subjects were discussed including an 
apprenticeship period on c.w .. mobile op:rating and postal 
delays. Nevenheless the meeting proceed~d in a most 
ord:rly manner-obviously to the satisfaction of all present. 

A vote of thanks was passed to tbc official party for their 
attendance. 

Tea was followed by a draw and tape lecture on wltip 
aerials by G3FIF. 

Thanks are due to G5ND and his helpers for an excellent 
weekend. G2AMV 

on the Lnternational Aspects of Amateur Radio. The Role of 
Measurement. Radio Astronomy at Jodrell Bru1k, and the 
Radio Amateur Emergency Network. by Mr G. M. C. Stone. 
Immediate Past President of RSGB. Mr K. L Smith and 
Mr R. G. Lascelles with a 1alk by Mr E. W. Yeomanson. 

Talks on the introduction of Ama1eur Radio to school~ 
will be given during the imroductory course on Sunday b) 
Mr R. Wallwork, Science Master at Newark Magnus 
Grammar ScJ1ool and Mr S. Denner. Science Master a t 
Newark Parish C of E Secondary School. Each of these 
schools operate Lransmiuing stations. 

Tltc fee for the full residential course is £2 2s. The fee for 
non-residents, but including a ll meals. is £I Is. A registra­
tion fee o r 5s. (2s. 6d. for those und:r 18) for admission 
to any pan of the symposium. but not meals, is included in 
these prices. A site is available for caravans. Full details 
can be obtained from Mr S. Denner, 68 Hawton Road. 

ewark. o tts. (fclcphone: Newark 3757.) 

Subscription Rates 
effective July I , 1965 

Home Corporate Members 
Overseas Corporate Members 

Associate Members 

£2 lOs. p.a. 
£2 lOs. p.a. 
($7.00 US) 

£1 5s.p.a. 
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Society Affairs 
A Brief Report on the May, IIMS meetlni of the Council 

A MEETING of the Council was held on May 3. 1965, 
and was auended by Messrs. E. W. Yeomanson 

(President), N. Caws, J. C. Foster, J . C. Graham, R. C. Hills. 
E. G . Ingram, R . H. James, A. 0 . Milne. L. E. Newnbam, 
F. K. Parker. A. D . Pallerson. J. Fraser Shepherd, R . F. 
Stevens, G. M. C. Stone, J . W. Swinnerton, L. Varney. 
( Members of the Council), Jo hn A. Rouse (General Manager 
and Secretary) and P. C. M. Smee (Minuting Secretary). 

Apologies for absence were submilled on behalf o f Mr. 
H. A. Bartlcll and Mr. L. N. Goldsbrough. 

Amateur Radio Mobile Society/Red Cross Pageant 
It was agreed to pass on to the Essex G roup of RAEN an 

invitation to arrange a demonstration at che ARMS/Red 
Cross Pageanc on J une 26. 

Membership 
The Council approved 120 applicacions for membersllip 

(86 Corporate and 34 Associate). ln addition, nine applica­
tions for transfer from Associate to Corporate grade were 
accepted. 

Affiliation 
The Council granted afliliation to: 

Auchenharvie and District Amateur Radio Club. 
Howard House (Brunswick) Boys' Club. 

Staffing at H eadquarters 
The Council gave detailed auention to a report on the 

staffmg of Headquarters prepared by the General Manager. 
The report indicated that additional sc:tfT was urgently 
required in both the editorial and administrative sections of 
Headquarters co deal with the greatly increased work due, in 
particular, to larger issues of the Buttrn and a higher 
membership. 

Late Delivery of the Bulletin 
Further considcracion was given to a complaint from a 

member regarding late delivery of the RSGB BULLETIN. 
Inq uiries showed the delays d o not occur a t the despatch 
office which issues a certificate of posting each monch. 
Members of the Council commenced on che serious delays 
occurring in the delivery of all classes of mail. Nevertheless, 
all complaints of late delivery received at Headquarters arc 
referred to the despatch office for investigation. 

Motor Vehicle (Construction and Use) Regulations 
The Council received a report on llrgent action taken to 

protect members' interests in view of the proposal by the 
Minister of Transport to amend regulations to forbid the 
driver of a motor vehicle to speak into any radio transmitting 
equipment whilst in mocion. (A statement on this subject 
was published on page 366 of the J une issue of che BULLETIN. 
- EDITOR.) 

" Dally Mail " Schoolboys and Girls Exhib ition, 
December 27, 1965 to Ja nuary 8, 1966 

It was agreed to accept an invita tion to participate in the 
1965-66 Exhibition. The Council considered that tile Exhibi­
tion offered a n excellent opportunity to publicisc Amateur 
Radio and the Society amongst young people. It is expected 
that che attendance will be not less than 250,000. 

Resignation of Int ruder W atch Organizer 
The Council received witJl great regret the resignat ion of 

Mr. R . H . Farr, G81J, from the office of Honorary Organizer 
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of the RSGB Intruder Watch. He would remain a watch­
keeper. 

It was agreed that the President should wricc to Mr. Farr 
expressing the Society's appreciation of all his hard work for 
the Walch, the importance of which to the whole Amateu..­
Radio movement cannot be over-estimated. Withoul che 
devoced work of all com:erned, the number of intruders in 
the exclusive amateur b:mds would be even grc.1tcr. 

Mr. Ingram offered to assw11e responsibil ity for the 
organ ization of the Intruder Watch. 

Inte rnational Amateur Radio Club 
It was reported that Mr. John Gayer. HB9A EQ. Honorary 

President of lARC, had accepted an invitation to meet 
members of the Council at Society Headquarters on May 31 . 
1965. 

Re ports of Committees 
T he Council received reports on the meetings of the follow­

ing Commiuees: 
Mobile (25.3.65 and 14.4.65), Education l27.3.65). Finance 

and Staff (5.4.65), H.F. Contests (8.4.65). and che lARU 
Working Group (12.4.65). 

• • 
The mee1iug ended at II p.m. 

Science Fair in Cambridge 
The British Association for the Advancement of Science 

is this year hold ing its annual meeting in Cambridge. Forty­
four schools will be exhibiting at lease 100 examples of 
science projects which have been in progress since last 
October, a nd several of these will be concerned \vith elec­
tronics. The fair will be situated in Homcrton College, 
Cambridge, a nd will be open during the following periods: 
September 2, 2.45 p .m. to 8 p.m .. September 3. 10 a.m. to 
4.30 p.m .. September 4. 10 a.m. to 12.30 p.m., and Septembe•· 
6, 10 a.m. to 4.30 p.m. 

i ·~ .a -::nsr~ i GBlRS SCHEDULE J RSGB News Bulletins aro transmitted on Sundays In ac<ordance ;:;;; 
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145'50 Mc/s 11.30 o.m. Bo•m•nc north from Loods _, 

12 noon 8ftamina: eut from Leedt 

i Nows itoms for inclution in the bulletin" should reuh Htad· ~ 
quarters not later than ftrsc. post on che Thund.l)' precedin1 crans· 5 

i! mi~io.n, .Reporu from :lrf1lia~ed s~cietiu and from non-affillued ~ 
ZJ SO<IfUie.J In process O( formation Will be welcome. ~ 

iifiiiiiiUIIIIIUUII:IIIIIIIII,II~IUIUIIIIIIIIIIIInl lllllllllllniiiiiiiiiCII.III IliiUIIIIIIUIUIIUiiiiiiiUillll!lllllliUIIIIIIIIIIIIIIllllll lllllllllnlllllllllJI~ 
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Brussels Occasion 
By John Clarr icoats, O .B.E., G6CL • 

I T has become a tradition for the Bel~:ian National Amateur 
Radio Society (USA) 10 invi te leading figures in Euro­

pean Amateur Radio to auend thei r Annual Assembly in 
Brussels. It was appropriate, in every way, that the 1965 
Assembly should coincide with that weekend in May when 
radio amateurs the world over were commemorating the 
centenary of the International Telecommuncation Union 
(May 17). Nineteen-sixty-five is also International Coopera­
tion Year, due to reach its climax in October, when the 20th 
Anniversary of United Nations is commemorated during 
People-to-People Week. T he IARU. the ITU and the ICY 
were certainly linked together in Brussels during the period 
Ma}' 15-17, when the President (Albert De chodt, ON4AK), 
the General Counsellor and Immediate Past President (Rene 
Vanmuysen, ON4VY) and other members of the Council of 
UBA acted as hosts to the President of RSG B (Eric Yeoman­
son, G311 R), the immediate Past President (Geoff Stone. 
GJFZL), the Honorary Treasurer and Past President 
(Norman Caws, G3BVG), the President of USKA (Robert 
Thomann, HB9GA), the President of VERON (Wyn 
Dalmijn, PAODD), the first Vice-President of DARC 
(Herbert Picolin. DUNE). the Secretary-Editor of IARU 
Region I Division (John Clarricoats, OBE. G6CL), the 
Treasurer of Region I Division (Dr Jacques Simonnet. 
F9DW- representing REF), Mrs Ruth Yeomanson (wife 
of the RSGB President), Miss Ceri Taylor. G3SG • and 
W. J. P." Bill" Hayes, G3CJQ, of the BBC Foreign Service, 
who acted as interpreter and guide. 

Visit to O N4UB 
During the early cvenin~: of May 15 the foreign delegates 

were given the opportunity of visiting the National Station 
of UBA (0N4UB), which is located in the Headquarters 
building of the Belgian Red Cross on the outskirts of 
Brussels. In the same room is the transmitter used by the 
Red Cross Amateur Radio Emergency Service. A massive 
semi-circular consul enables both stations to be operated 
simultaneously by teams of operators. 

While the visit was in progress some members of the 
British party were able to talk back home, in fact the RSGB 
President succeeded in contacting his Council colleague, Roy 
Stevens, G2BV , who was operating on 3·5 Mc/s asGB41TU. 
Geoff Stone's efforts to break into the ·· Lcrwick net •· 
were less successful but by tllal time a pleasant cocktail 
party was beginning to get umlcr way. Among the hosts 
at the Ham Shack were the President of UBA (O N4AK), the 
Past President and General Counsello r (0N4VY), and the 
Shack Manager E. Lemper (0N4YD) a ll with their ladies; 
in fact it was tbe ladies who were chicny responsible for the 
party arrangements. 

Dinner-Grand Style 
Following the visit to ON4UB the party were entertained 

to d inner in grand style by the President and Members ol the 
USA Council at Lcs Ailes Centre Restaurant. At the end of a 
very convivial evening, during which topics of many kinds 
were discussed. G6CL on behalf of the guests thanked their 
hosts for an evening long to be remembered. Replying, 
ON4AK spoke of the honour which had been paid to UBA 
by the presence of so many distinguished visi tors from oUter 
countries. With typical Swiss gallantry and to complete a 
delightful evening USKA President, Bob Thomann, pre­
sented freshly picked roses to the ladies- a charming and 
much appreciated gesture. 

• Secrctnry. IARU Re11ion I Di••ision. Olllciul Historian to the Society. 

The N ational Sution of the UBA, ON4U B, which o perates as 
O N 5XA when encaced on Be l1ian Red Crou dut ies. The three 
c:rantmittcra are each capable of operatina at an input power of 
)00 watu, a.m. telephony and telearaphy. New• Bulletins are 
t r ansmitted from ON4U B on Sundays from t0.10 to 11.10 local 

time on frequencies of 3645 kc/s and 145.150 Mc/o. 

UBA Luncheon and Ge neral Assembly 
Contrary to the practice in some other countries, Ul3A 

believe in starting o tT their General Assembly with pre-lunch 
cocktails and by a banquet of much substance. Cocktail­
time provided the opportunity for " ragchcws " and in the 
pleasant hour before lunch friendships were re-established 
after breaks of many years. One such reunion was with 
John Douglas, G /GM/GW2CAS (who for some years was 
RSG B Regional Representative for North-cast Scotland) 
and Mrs Douglas. John Douglas is now in Antwerp where 
he operates under an ON5 call. Pre-lunch Lime arrivals 
included Wyn Dalmijn, PAODD from Arnhem, and Jacques 
Simonnet, F9DW from Longwy. 

Chief guest at the luncheon and General Assembly was 
Mr L. Ros. Inspector-General o f the Belgian Post Office. In 
his spc\.'Ch to the assembled company Mr Ros recommended 
that amateurs should continue to develop the scientific aspects 
of their hobby as well as their experimental work. He re­
ferred to the great help which Belgian amateurs give to the 
Red Cross. 

Welcoming t1te guests from other countries the President 
of UBA spoke of the international character of the occasion 
and the usefulness of the personal contacts which were taking 
place. The Secretary of IARU Region I Division (G6CL) 
conveyed greetings from the members of the Executive 
Committee and recalled an earlier international gathering in 
Brussels during August, 1935 when the hosts on that occasion 
were the President (Paul de Neck, ON4UU) and Council 
of the pre-war Belgian National Society. then known as 
Rcscau Beige. (Only one other person present that day 
(ON4HX) claimod to have been present with. G6CL on that 
earlier occasion.) The secretary of IARU Region I spoke 
bricny about Regional Conferences and expressed the hope 
that the Conference to follow the one to be held in Yugo­
slavia during 1966 would be held in Brussels either in 1968 or 
1969. 

In extending good wishes to UBA from RSGB the 
President (G311R) referred to the part played by Ul3A in the 
struggle to obtain reciprocal licensing arrangements. He also 
referred to the pleasure which he and his colleagues had 
experienced in visiting the UBA National Station. Mr 
Ycomanson recalled the visit of a party of UBA members to 
London in August, 1964, led by Rene Vanmuysen, ON4VY, 
who had had the d istinction of being the first Belgian amateur 
to operate, officially, a British amateur sta tion. 

Other speakers included the Treasurer of IARU Region 
1 Division (F9DW), the President of VERON (PAODD), the 
President of USKA (HB9GX), the first Vice-President of 

(Contlr.ued 0 11 pag~ 48/) 
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NEWS. • • 
Colla t e d b y J o hn Cla rrlco a t s, O . B.E., G6CL 

FCC Proposals for Incentive Licensing. The United States 
Federal Communications Commission has issuei a Notice of 
Prop:>sed Rule Making to upgrade the licence structure in I he 
Amaccur Radio Service. One major efrect of the proposals. 
if adopted. would be the c reation of a new higher class of 
licence- Amateur First Class- applicants for which will be 
required to pass a 16 words per minute code test and a 
written examination. Holders of this class of licence or the 
Amateur Extra Class will be entitled to u•.ilize certain 
frequency segments exclusively. For monitoring purposes 
all new amateur !.lations will be systematically assigned a 
distinctive call-sign to denote the licensee's class of operator 
licence. 
ITU Council. TI1e 20th Session of the Administrative Council 
of the lntemationa.l Telecommunication Union, l1eld in 
Geneva from April 12 to May 18. 1965, was chaired by Mr 
Clyde J. Griffiths of Australia. Mr Rudolf Rutschi of the 
Swiss Confederation was Vice-Chairman. On May 17 the 
Council participated as guests of the French Government 
in a ceremony in Paris, that being the exact date one hundred 
years earlier on which the original ITU Convention was 
signed. The UK was represented at the 20th Sessions of the 
Administrative Council by M r C. E. Lovell of the Post Office, 
assisted by Mr H. C. Greenwood. 
Hush! An elc::tronic detector has been designed by the Texas 
Instrument Co. of Dallas. that warns of trespassers and 
imruders by monitoring elastic waves broadcast through the 
earth by footsteps. It is so sensitive that it can locate a man 
creeping through undergrowth <lvcn though. he is not making 
any audible noise. The device operates on a seismic principle 
somewhat like the sharp-eared American Indian scouts of 
long ago who pressed an ear to the ground tO listen to far-off 
raiders. 
Trust the Ladies for finding some delightful names for awards. 
YL International SSB'ers Ltd. offer the King Neptune 
Award (KNA), the Belt of Orion Award (BOOA) and the 
Venus Trophy for various DX achievements using s.s.b. 
Mayree Tallman, K41CA. 428 S.W. 28!h Road, Miami 36. 
Florida, who edits SSB'ers Voice, will orovide any 
interested s.s.b. entllUsiast with all the informat.ion he or she 
may need to claim these awards. Incidentally, the Venus 
Trophy is reserved for those who work 500 sidebandcrs who 
are YLs and just to make it easy 2.50 of the COI'ltacts must 
be onc.w.! 
Congratulations to PZK who this year arc celebrating the 35th 
anniversary of the formation of a National Amateur Radio 
Society in Poland. The present Society, Polski Zwiazek 
Krotkofalowcow, sprang from the Lwowski K.lub Krot­
kalowcow which became a member of the IARU on August 
15, 1930. As the application from the Lwow Club was 
published in IARU Calendar No. 3 (dated December 31. 
192.9), there has been a National Society in Poland for at 
least 36 years. Inc identally, SSA (Sweden), USKA (Switzer­
land) and WSI (forerunner of !RTS- lreland) also became 
Members of IARU on August 15. 1930. At that date IARU 
comprised J 8 Member Societies. 
Reciprocal Licensing. Bolivia became the third country to 
sign a reciprocal operating agreement with the US. Previous 
agreements had been signed with Costa Rica and the 
Dominican Republic. The separate treaty between the US 
and Canada remains in force. Negotiations arc continuing 
between the US and some 20 other administrations. 
Transistor Ignition. Controversy is developing in the US 
between tl1ose who advocate transistorized ignition systems 
and those who adhere to conventional systems. Breaker 
points in the usual system make and break thousands of 
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times a minute. As the current-flow through the points is 
a round five an1ps, the points soon wear out. The transistor­
ized system allows the points to carry a very small current, 
adding thousands of hours to their useful life. Len Buck water 
in Popular Electronics for June discusses the pros and cons 
of the o ld and new systems. 
Tele,•ision Society. More than 500 members and guests were 
present at the annual dinner of The Television Society when 
the Baird Scholarship prize was presented to B. J. Vieri for 
his work on band-width compression. The Society's silver 
medals went to Bernard Braden for his work before the 
camera and to Rex Ferkis for his work behind the camera. 
Mr F. N. Sutherland, C.B.E., President of the Society, was 
in the chair. 
lEE Appleton Lecture. The lnslillltion of Electrical Engineers 
is to inaugurate an annual Appleton Lecture to commemor­
ate the life and work of Sir Edward Appleton, the eminent 
physicist who died re.:ently. Sir Edward was an honorary 
member of the Institution and was awarded the Faraday 
Medal in 1946. 
All on a Record. A television show, complete with sound 
track. can now be played from a gramophone record by 
means of a new e lectronic device housed under the turntable. 
Up to 400 still pictures and 40 minutes of sound can be 
played from a single record. The new system, developed by 
Westinghouse Electric Corporation and known as Phonovid. 
is expected to be used for audio-visual instruction and sales 
promocion. 

Rare Scottish Counties Again! 
From July 3-17, the call GM3SIG will be heard on all 

ba.nds from 160 to I Om. Operation on 160 will be during t.he 
late evening, on c.w. only; on the other bands, both c.w. 
and s.s.b. will be used. QTHs will be Angus and Kincardine. 

It is also hoped that GM3SIG will again be operating on 
2m, in the correct segment allocated by the Band Plan. 
Both c.w. and a.m. will be used. Whilst the station will be 
manned most evenings. it is proposed to work / Pon Sunday, 
July II from 12.00 to 17.00 GMT on Cairn o'Mounth, 1500 
ft. a.s.l. 

G M3SJG is the call-sign of the Radio Club of 92nd Signal 
Regiment AER. This Club is affiliated both to the RSGB 
and to the Royal Signals Amateur Radio Society; amongst 
its members are no less than a dozen licensed amateurs. 

Further details about the Club and 92nd Signal Regiment 
can be obtained by sending a postcard to G2CAV. G3GVV , 
orGBPG. 

Brussels O ccasion (Continued from paae -430) 

DARC (DL3NE). The remainder oF the meeting was 
devoted to receiving reports from the General Secretary 
(0N4DQ), the Treasurer (L. P. Dierckxsens) and the General 
Counsellor (ON4VY). V.H.F. Manager (ON4TQ) a.nd the 
Traffic Manager (ON4UN) then took over the platform and 
for the best part of an hour, amid a rising hubbub of noise, 
finally succeeded in presenting a number of trophies and 
certificates to contest winners. 

Item 7 ol the agenda read : 
" [nterruption. Distribution des bulletins de vote en 

presence de deux temoins choises dans I' Assemblee. 
Dernier depot des candidatures aux fonctious d 'admin­
strateurs ." 
Judging the time to be ripe and taking care not to become 

iJ1volved in the election of the new UBA Council, those 
visitors who had stayed through to this point in the proceed­
ings began to fade away after expressing their individual 
thanks to those of U BA who had contributed to a memorable 
Brussels Occasion. 

Thank you UBA for your generous hospitality. 
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CLUBROOM A Monthly Survey of Group and Club Activities 

For Information on membership or activities of a particular club, please apply to the person whose call is indicated at the end of 
the item. Full addresses may be obtained (rom a Call Book. 

The AER E Amateur Radio Club in its current issue o f Q 1l Vis 
concerned with last minute arrant:cmcnts fo r N FD, which they 
have aptl)• christened National Fmsco Day- born. so it seems, 
from some experiences due to an army of srcmlins which invaded 
their last )'tar's cfl'orts . However, with o ne operator who copies 
~ero beat s tuff. another who likes the fast c.w. under the QRM, 
and }Ct another wi th an aptitude for left foo ted Swahili. the club 
hopes to rise above a previo us fourth position for single entry 
s tations. (G2HIF). 

'lltc llBC Ariel Radio Croup is runnin& a long duration contest, 
fro m June I to December 31, with the obj~ct of promoting QSOs 
;rmo ngst staff amateurs and Ariel Radio C lubs. with prizes for 
leading individual and region;d c lub scores. 

British Armrteur Tele•·ision C lub 's publicatiOr\ .CQ-TV. issue 55. 
describes a great deal of trar\Sistorizcd equipment inc luding a 
video amplifier. line scan , frame scan and a video prc-amplifi.;r 
su itable for usc directly Mter the vidicon target. Also included 
is a review of a video tape recorde r operating at a tape speed 
of 12·5 ft. /sec .. which. with 10,000 ft. of triple play tape gives a 
runn tng time of 13 ! mins. Costin!? less than EIOO, and with a 
response to 2 Mc{s. the pic ture qu:rlrty is quite ~,;ood. We wonder 
whether th is is the s ta rt of a breakthrough. 

flromsgrmc ARC is holding its next mcclrng on July S ;1t 
8 p.m .. and on August I a Mobile J>icnrc at n od rill Common on 
the 64091, at which visttors will be welcome. (GZCLN). 

llury a nd Rossenda lc RS levels some pr.:tty ho t c riti cism a t 
sponsored all-co mmercial s tations wking part in NFD. and 
indeed. arc not too happy about semi-commercial o ut fi ts, whic h. 
in thei r o pinio n. ~rc out of keeping with the o riginal spirit of 
N FD. Particularly they reel that petrol d ri ven generator sets arc 
merely a way ro und the ·• no mains .. clause. Fo r their effort. 
they rei)• entirely on storage ba tteries. T he July meeting wi ll 
take pluce o n the 13th at rhc Old Boar• Head and is a •· Noggin 
and Natter ight." (G38RS). 

('ambridge und DiStrict A RC produce> an excelle ntly written 
and presented magazine under r.hc title of Caml>l'am. on the 
inside cover of which is a map showing the location of the club's 

M r. H . W . e. W illis, G60 U , has just passed his cishtieth b irthday, 
ttnd lt is prob2bly quite true t hoat he is one o f the o ldest m ember-s 
o f the clubs in t he country. H e is seen here pre_~enting the •• W ill is,. 
cup to this year's winner of t he trophy at a meet ing of the Bas ing• 

stoke Amateur R:adio Club. 
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premises. In addition a forw;ml planned programme is included 
!livirtg detai ls of some 17 future meetings. so that if members do 
become o ut of touch for a week or two, they can easily pick up 
the threads again. (GlCDX). 

Clifton ARS has been hard at it manufacturing a lightweight 
beam for usc d uring NFD. Rc.:ently the)• held a Day and a 1 ight 
D{ F event and have two more day events yet to run o ff. (G30GE). 

Cornish RAC arc feeling m ore than somewhat hot under the 
collar at your humble conductor for havin1,1 quoted an extract 
from their publication Cornish Link conccrnrng v.h.f. activity in 
Cornwall in the May issue of Clubroom. It seell\S that we took 
an ite m intended as editorial humo ur as gospel. T o that troj a n 
GJXC who has done so much to stimulate v.h.f. ;rctivity in the 
OtJch:y. o ur unqualified apology. T he Chaimlan·s Notes in the 
June tssuc of CL give some very sound advice o n ho rne-brew. 
(GJOCIJ). 

Cmy Vullcy RC arc holding meetings on J uly 18 and August I . 
the Iauer being a Mullard Filrn Sho w. Those who arc interested 
in s tations-worked diplo mas will be interested in the C VRS 
Diploma. Fo r details write to G3MCJ\. 

Cm wlcy ARC arc holding their Annual Mobile Meeting 0 11 the 
llo&'s Back at Guildford o n Wednesday July21. Nothing is bcin~,; 
o rganized but all wi ll be \\Cicomc for a rag-chew. Having 
disposed of FD. :Htcntion is being concentrated o n the v.h.f. 
event when the club will again be 16km • of Bogno r Regis. 
(G3FRV). 
Cr~·stnl Pa lace aJtd District RC have a mcmbcr-G300U­

who has decided to end the frustr;uing errors. both accidental 
and incidental. in nomtal frequency measuring. Surrounded by 
200 trar\SiStOrs he is busily popping th~m into a circuit which will 
measure to I c/s accuracy. Drifters, and o thers- Beware ! 
(GJFZL). 

Derby ;rnd l)istrict Al~S have a curre nt paid-up membership 
nearing 170 which should give some idea of the very real strength 
o f thi s ~ocicty. A ttention is no w bcrng turned to their Mo bile 
Rally to be held on Sunda)' . Augus t 15. at Rykneld School. 
Derby. wi th most of the regular attractions already a rranged. 
(G2CV11 ). 

Dudley t\ RC report that membership is st ill on the increase. 
On June 26. they had a station operational at the Quinto n 
Ga rden Fete under the call G3RXK/A on bands 160- IOm s.s.b . 
Meetings arc held on alternate Friday evenings at the Art 
Galle ry. Dudley. commencing at 8 p.m. (GJPWJ). 

Enst Worcs A RC seem to have misla id the dub rig and arc 
involved in a full scale search to locate it. Meetings will continue 
during rhe summer months. and it is hoped that come September 
there wi ll be e nough entrants to arrange a n RAE course at the 
Redditc h College of Further Edtll:atiort. (GJ IIZG). 

Echclfnrd A RS operated an exhibition swtion at the llP 
Rcsc1Heh Centre. Sunbury, o n May 29. nnd despite cold weather. 
It went over well with the onlookers. Their mo nthly Newsleuer 
runs 10 six double sided foolscap shee ts. Meetings take place 
on the last Wednesday in each month. (G3/J XA). 

Harlow and Dis trict RS arc now inswlled at their new head· 
quarters .. Mark Hall Barn." and on Tuesday. July 13 arc holding 
a J unk Sale . (GJTU). 

ller~ford 1\RS put on an exhibitron station at the Ross-on-\Vyc 
Hobbies Exhibition sponsored by the Ross Ro tary Club. T o 
their c redit a considerable amount of the equipment was home· 
brc". in addition to which they mo unted a Iorge display of QSL 
cards from all over the world, nnd this attracted a lo t of attention. 
A partkularly nice to uch wus the spcl'ial QSL cards on the back 
o f which were printed the names and call-signs of the o peratOrs. 
plus the SWL's who rendered s taunch support. (G3£S Y). 

I Iar row RS arc mo unting an exhibitio n to the Channel Is les 
I mer in the yea r. and nne of the pieces of equipment goins o n the 
journey wi ll be the 70}23c m transmitter by G3HBW which won a 
pril:C in the society's constructio nal contest. The society will be 
putting on a display and station a t the Grafton Fair. an event 
which is held annually at the Harrow County Grammar School 

RSGB BULLETIN JU LY, 1965 



and cruoys considerable popularitr- Membership stands ncar 
the 100 mark. with severo! sayin~; ~1l.:nt prayers on the outcome 
vfthc RAE. (GJTUX). 

The Irish RTS current journal c~tols the bcnclhs 10 he gained 
rrom operating Olll ofdNlrs in the sum~er months. pointill~ O\lt. 
.1nd rightly. that such venture~ can be lun forth~ \\hole lam1ly 
making an ex.ccllcnt comprom1sc betwee_n the dcs1re ~f the X,YL 
to ··get out · ;~nd aw;1y from the chams of the knchen smk. 
while at the same time s;uisfying the yen or the OM also w ··get 
out." (E19U). . . . .. 

Liverpool and District ARC w1ll be mounting an exh1b1t10n 
station during the Liverpool Sho" on July 15-17 under the cal!­
sign G B2LS. The club hus a more or less permanent 11lace 111 1 h1~ 
show in which they have. participated over the pas t llvc )'Car.s. 
Modes of transmission w1ll be c.w./;l.m./~.s.b .• and they w11i. 111 
due course. QSL 100 per cent all comacts. (GJPDC). 

orfolk ARC have a very full programme arranged for the 
future with somcthillg for everyone on the schedule. New 
members and visitors arc alway~ welcome. (GJTLC). 

Magnus RS recently carried out a D/ F expedition using 
bicycles as the means of transportation. and despite all the 
attempts or Mother Nature to damp enthusiasm, the event proved 
very successful. (GJPA IV). 

Mnllu ARS is pro~:rcssing from strength to strc~gth wi th. a 
total or 16 members. On April 17 new call-signs 1n the scnc~ 
9H I were issued to the 30 current licensees. Four new applica­
tions arc expected to be made shortly. (9/i / IV). 

Medway A RS were blessed with excellent weather for their 
Mobile Rally. which was well attended. T he current Ne .. ·s/enrr 
contains the desisn of a single transistor Top B;md converter 
for usc with a standard car radio. and this really shows how 
simple things can be made. (G2FJA). 

M id-Warks AI~S have a t last follnd pemta11cnt IIQ centr;~ lly 
situated and. surprisingly. provided wit~ ~mplc car parkmg 
spaces. A working party has .been hard at 11 ll_tll!l!l .out the large 
mcctiltG. room, a!ld. U!"C:IIl!?lllg work~hop !a~1ht1CS. and. we 
believe, JUSt made 11 tn time lor th<: of_lic1;tl opct).llll; by the Mayor 
of Leamington. From the descnpuon supplied. there can be 
lillie doubt but that the society received the unGualilied support 
of the Borough. 

111c Midlund ARS mobile rally m Trentham was a resounding 
success. but they arc left with a problem. Have you tic k~t 1399. 
for if you do. an unclaimed prize in the shape of a. co-ax1al ~cia)' 
is looking for a hom.:: The Newslene~ unde~ rcv1cw contants :t 
useful article by GJGPL on the deccpuvely s1mplc art of solder­
ing. Of especial interest is the usc of a IJYIOO si licon diode to 
uct as a half-power device so that the iron ma)' be .on ·• s!and-by ... 
for Ions periods without the usual dcgcncrauon ol the b1t. 
(GJA liE:). 

Newark SWC now has its own call-sign,GJUEB. _In a v!!ry 
enterprising manner. G3T WV has made a C1ne him ol a tyP1.cal 
dub night. while G3TWX stru~;glcd with the ~1ccompanymg 
sounds on tape. The club has dec1dcd to produce liS own maa::J­
Line- a ..:opy or which we hope will be sent 10 RSGB Head­
quarters. Meetings arc on Mondays and Thursdays at the _Hull. 
Guildhall St .. Newark when visitors ami new members w1 11 b.: 
welcome. (CiJTJVV) 

North W;llcs Unhcrsity College t\ llC have recently secured the 
call-sign G W3UCB for their club sta tionwh1ch the>: hope to !tuve 
o n the air soon .. Recently they h~•cl :1 dcmt,tnstr~uon of nucro­
phoncs and microphone tcchn1qu..:s wh1ch lnclu(f.:d >OnlC 
cx.:ellcnt livc stereo recordings. 

Northern II eights '' RS ran a demonstration Stillion at the 
Warley Gala. and for good measure .. had ;I fM >lation in the 
procession. On July 7 they will be hav1ng a thsplay of members 
~:car. while on July 21 u guod old fashioned. but ever popular. 
r.tg-chew. (GJM D II'). . . . 

orth Kent RS had a large sit.cd pan1c over thc1r entry rnto 
NFD. but despite the marching feet of u mi riad t:r.::mlins. ~vcre 
on the ball when zero h our arrived. 11.1 the Jur!e ISsue o! th_c 
Neii'Sil'tler. G2FNTs X YL. with an obv1ous a lly 111 the Edll~l~ s 
XYL. takes a not too serious- we hare- s tab ;1t Amateur Rad1.o 
in a well wrillcn snipf'it which <:ould be titled the ·· Oam~cl s 
Delusions." (GJI'U/). 

e>lymoulh RC were very pleased to note that th~ at~cnd:!llce 
a t the t\G M was a record. On J une ll they hall a v1s1t I r~m 
G3SXW who had to have the club's arrangem-.:nts for 1· 0 
brainwashed out of him before he departe<l. Thus. us they say. 
their highly confidential plan~_ to keep. then~ at the bottom uf th~ 
list. were secured. Well thls ccrt::unly 1s a new approach . 
(GJS VZ). 
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Radio Amateur lmalid and Bedfast Club's current issue of R11dinl 
contains the conclusion of Paris Venture: mentioned in Clubroom 
previously. We have f(lllowed David's descriptions with keen in­
terest an.d feel that he is tn be congratulawd o n his fi nely d rawn 
word pictures. Cungralllhllions arc a lso in order to two newly 
licensed members G3TIO and GJUC . GJSSV (Preston. Lanes . 
area) is looking for contact with a licensed school master who 
might be able to help MgHnize some accommodation for Czech 
students for u few nights in the summer. Ally offers would be 
most wckomc. Contact G3SSV direct. (GJLIVY}. 

Reading A RC arc dcvotin~; their July meeting to an open 
discussion on the relative merits of A.M. ,._,. S.S.B. No charge for 
admission will be made to those who walk like du~~ks as well us 
talk like lhcml On a more serious note. maximum effort is 
being mounted for the club's participation in the Silver Jubilee 
Reading Show in whi<:h they hope to have both a.m. and s.s.h. 
stations. (GJTOQ). 

Rcir,atc ATS went 12 st rong to the T hanet Mobile Rally. 
A lso in May the club puid a visi t to the ITA transmiuing station 
at C roydon which all found most interesting. At the meeting to 
be held on July 17, there will ben talk on Transistors for Trans­
millers and this should prove to be of exceptional value. 
(GJUEQ). 

Roding Uoys Socict~· report a pretty busy momh with pknty of 
activity. They were particularly pleased to have a visit r~om the 
Welwyn branch of the R US. and to learn that all was gomg well 
with them. (GJTAJ). 

Sllllash a nd District A llC continue to enjoy the hell and high 
water exp..:rienccs of the invincible G9BO whose Technical 
Know-not-how have won him a special place for dispe1uing 
gen to the Ul\suspecting. On J uly II they hope to support the 
Torbay ARS Mobile Rally, on J uly 25 the Cornish RAC Ra lly 
at NC\\QUU)'· and on July 30 they are going " up river· · to Weir 
llcad. G3TIV/ A gets a special mention as he will be ncar 
Rcdruth for 9 months ·• while he is building a new rescr"oir ·· ! 
(GlDF/-1 ). 

Scunthorpc A RC now hold meetings on ever)' Tuesday evening 
~:ommencing at 7.30 p.m. New members and visiting amateurs 
arc assured or a hearty welcome. (G3MSB). 

Sheffield i\RC will be hearing from 7Q7LA on his experiences 
in Malawi in a talk scheduled for July JO. In addition to no rmal 
Am;lleur Radio interests. the club has a nourishing hi-fi grour 
which holds its own separate meetings. While split interest clubs 
arc not always successful, in this case it works out very well 
indeed. We wonder how much ··cross conversion" takes p!a<:c. 
(G8AET). 

Soutlt 8irmingb11m llS will be putting on an exhibition station 
at the narnt Green Flower Show. On Thursday. July 15. Bob. 
G3NXV \\ill be giving a demonstration and talk on his KW2000 
tr:msceivcr. In August. the society wi ll be mountin~: yet another 
e.xhibition station. th is lime at the Marston Green Flower Show 
on the 2 1st. (GJTQO). 

South Londnn ,\lnhil.- Club arc. like most clubs. anxious to 
increase their alrc:1dy ~tmng membership. On July 17 there will 
be utalk by G4KO on 1hc RSGB. July 31 is the dote provisiM­
ully lixed for the wcc~cno .:amp. while on August 14. G30LM 
"ill give the second p;m of his talk on s.s.b. (GJSLM). 

South Dorset RS have scnled the forward arrangements for the 
society's set-up at the \Ver mouth Model Engineering Exhibiti011 
between August J :md 7. The July meet ins will be out in the Of'Cn 
at I fardy"s Monument. 

South!(:tt~ and Finchlcy Group's Mobile Treasure Hunt 
attra.:t~d so many entries that i t literally sh~1ok them rigid. 
espcdally bearing in mind the dismal weather. Indeed. some 
idea of the success <:an be gleaned from the fact tha t a repeat 
is to be held in s~rtcrnbcr. The July meeting will take r>lace 
nn the 8. (GJTXA). 

S urrey n ndio Contnct C lub wi ll be meeting on July lJ. wla:_n 
GJTR will be giving a lecture on Aeronautical Rad1o. As A~r 
Trame Controller at Gatwi<:k. John should know what he IS 
talking about. and. to boot. he is an excellent speaker. (GJKGA). 

Wimbledon and District llS meet o n the second Friday in c:tch 
month and arc keen to Increase their membership. On Jtily 9. that 
trojan of the QSL system. G2MI. will be going to the society's 
meeting. (GJRZ ). 

Yc'Ovil ARC n:ccnt ly held a joint meeting wi th the South 
Dorset RS. und enjoyed the experience. Club members have 
been supporting various Mobile Rallies. some a t liUite long 
distances. 
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Forthcoming Events 
D etail I tor inclusion in chit featur• should be aent to the appropria te Reaional Represe ntatives by the f1nt of the month precedina publication. 
A . fl. a and club secretaries a re reminded that the information submitted mult include the date, time and venue of t he m eetin.- and, whenever 
ponlble, d e tail• of the lecture o r other event beinr arr·anaed. Recional Rep retentativec &re r-.quelted t o set out the copy, preferably typed 

d o uble apaced. in the t tyle used belo w. Stand inr instruction• cannot be acoepted. 

REGION I 
Ainsdale (ARS).-July 7. 21 . Aucust 4. 8 p.m., 

n Clifton R~d. Southport. 
Blackburn.-Fridays, 8 p.m .. We.st View Hotel, 

Revidce Ro•d. 
Blackpool (B & FARS).- Mondays, 8 p.m .. 

Pontins Holid~y Camp, Squires G::ue, Mor.se 
tuition from 7.30 p.m. 

Bury (B & RRS) .-July 13 (Oiscuuion Night). 8 
p .m •• O ld 8o;~r"s Head (priv~ce room). Crompton 
Street. 

Chester.-Tuc!d;ays. 8 p.m., YMCA. except lirn 
Tuesday in euh month. 

Crewe & D is-trict.-July S, Aucust 2. 8 p. m., 
Earl of Crewe Hotel. Nantwich Road. 

Eccle• (E & OAC).-Tuesd•ys. 8 p. m .. Pnricroft 
Con&re,·~tional Schools, Shakespc~re Crescent. 
P;uricroh. Eccles. Every Thursd~y. Club Top 
Band net at 20.30 hours. 

l iverpool ( l & DARS).-Tuesdays. 8 p.m .. 
Conservative Anoc:iaticn Rooms, Church Road . 
Wavoruee, 

Macclesfoeld.-July 20. Au,ust 3, Tho Goor&o 
Hotel, Jordonc~tc. 

Manchetter (M & DARS).-Wednesdays, 7.30 
p.m.. 203 Oroylsdon Road. Newton Huth. 
Manche-.ste.r 10. 
(SMRC).-Fridays. 7.4S p. m.. Rackhouse 
Community Centre, OaineAvenue. Norchct1dcn. 

Morecambe.-July 7. AucuSt 4. 12S Recent Road. 
Preston.-July 13, 27 (all mt:ttin&s surt wit h a 

Morse pra«ico a< 7.30 p.m.). St. P>ul's School, 
Pole Street. 

Southport (SRS).-Wodnosdoys. 8.30 p.m .. 
Sea Cadou C•mp. Tho Espl•nado. 

Stockpor t.-July 14, 28, Tho Blossoms Hotel, 
Buxton Road, Stockpon. 

W irrai.-July 7, 21 , AucuS< 4, 7.45 p.m .. Hardin' 
House, P:ark Road West, C taua:hton. Birkent'lcad. 

REG ION 1 
Bradford.-July 20 (Oispl•y of members' ,ur), 

7.30 p.m .. 66 l ittle Horton lane. 
Cattorick.-Tuesdays and Thund>ys. 7.30 p.m., 

Clubroom, Vimy Road. 
Northe rn H eiahu.- July 7 iOisplay of mem· 

bors' coar). July 21 iRacchow) 7.30 p.m., 
Sportsman Inn, Ogden. 

Scarborouah.-Thur1d1y1, 7.30 p.m .. rear of 
l Trinity Road. 

Spen Valley.-July 8 iAGM). 7.30 p.m .. Hock· 
mondwikt Gnmmu School. 

REGION l 
Birminaha m (Siade).-July 9. 23. 7.30 p. m .. The 

Church House, Hich Strtet, Erdincton . 
(South).-July IS. 7.30 p.m .. (" !-W2000 Trans· 
ccivcr," by Bo~ Jennincs. G3NXV). Friends 
Mcetinc House. Moseley Road. 

Cannock (CCARS).-Au~us< S. 7.30 p.m .. The 
Goorce Inn. WaiS>II Rood, Cannock. 

Coventry (CARS).- Mondays, 8 p.m .. Wes<foeld 
House, Radford Ro:~.d, Coventry. 

Dudley (OARC).-Frid1ys. 8 p. m .. Art Gallery, 
Dudley. 

Redditch (EWARG).-July 8. 8 p.m. (" WIBB 
Tape lecture and Slides"), Redditch O ld Pecple' s 
Centre, Park Ro1d, Redditch. 

LOOKING AHEAD 
September 18.-N.W. V.H.F. Convention. 
O ctober 10.-Manchcster Amateur Radio 

Convention, Bell e Vuo. 
Octo ber 16. 17.-Ei,hth Jamboree-on-the· 

Air. 
O ctober 27-30-RSGS lntcrnation•l Radio 

Exhibition. 
December 17.-RSGB Annu•l Goner•! 

Meetinc. 
D et:aift of Mobile RalliH are a iven 
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Salop (ARS).- July 8. 7.30 p.m .. Morris Hall. 
Belh.tone. Shrewsbury. 

Stratford·upon-Avon (S·u·AARS).-Frid>ys. 
7.30 p.m •• Muons Arms, S:~.nctus Ro~d. Str.uford· 
upon-Avo=". 

W o lverhampton (WARS).-Mondays, 8 p.m .. 
Na;achclls Cntugc, Scockwcll Ro:~.d. Tettenh:tll. 

REGION 4 
Derby (0 & OARS).-July 7 (Surplus Sale). July 

14 ("Colour Television.'' Par< II. by R. E. F. 
Street), July 21 (0/f Practice Run-Social 
EveoinJ), July 28 C' My visit to the USSR." by 
0 . Sunners, G3HEJ). Au,us< 4 (Surplus S•le). 
7.30 p.m .. Room 4. 119 Green Lane. Derby. 

Louahborouch (LARC).-July 9 (Mobile nicht 
out). July 16 (Componenn Sale). July 23 (Night 
on the air), July 30 (S.W .L. Ni,ht), 7.30 p.m .. 
Club Room. Bleach Yard, Wards End. lou&h· 
borough. 

Mansfield (ARS).-Frid•ys. 7.30 p.m .. The Now 
Inn, Wcscgate, M~Mfield. 

N ottincham (ARCN).-Tucsdays, Thursdays. 
Room l . Sherwood Community Centre, Wood· 
thorpe House. M:ansfield Roilld, Nottingham. 

N ewark (Macnus GS).- Tuesdays. 3.50 p.m .. 
Junior Physics Ub, M:scnus Gr.ammar School. 
Newark. 

Peterborouch (P & DARS).-frodlys. 8 p.m .. 
the old Windmill Clubhouse. london Ro>d, 
Peterborough. 

Worksop ( N N ARS).-Tuesdays (RAE Class). 
Thursdays ilectu re). 7.30 p.m .. C lub Rocm. 13 
G>telord Road. Worksop. Nom. 

REGION 5 
Bedford (B & OARC).-Socond Tuesday, and 

fourth Thursday in e:uh month, Harpur Secon­
dary Modern School. Horne lane. Bodford. 

Luton (L & OARS).-Tuesdays, 8 p.m .. ATC 
He~dquaners, Crescent Ro:sd, Luton. Beds. 

Royst on (R & OARC).-Wednesd>ys. 8 p.m .. 
Manor House Soci;al Club, Melbourne Screec, 
Royston. Heru. 

Shcfford (S & DARS).-Thursdays, 7.4S p.m. 
(Morse classes 7.4S·8 p.m.). Church Hall. Hi1h 
Screec. 

REGION 6 
Chert enha m.-First Thur·sday in nc.h month, 

8 p.m., Great Weiecrn Hotel, Cl:arcnce Streec, 
Chelcenham. 

REGION 7 
Acton, Brentford & Chiswick (ABCRC).­

July 20 (NFO Quostionn•ire). 7.30 p.m .. >< 
AEU Club, 66 High Read, Chiswick. 

Ashford (Middx.) Echolford ARS.-July 14, 28. 
7.30 p.m .. links Hotel. Ashford. 

Bu ley H eath (NKRS).-July 8. 22. 7.30 p.m., 
Concrecnional Hall. Ch•p•l Road. Buley 
Heath. 

Barnet (BRC).-Junc 20. 8 p.m .. Red Lion Hotel, 
Barnec. 

C hinaford (Group).-July 16. contact the Secre· 
ury, Lou&hton 2397. 
(SRC).-Frid~ys (except fi ru ). 8 p.m.. Friday 
Hill House. Simmor'ls Lane. 

Croydon (SRCC).-July 13. 7.30 p.m .. 81.ck· 
smiths Arms. South End. 

Dorkina ( 0 & ORS).-July 13. 8 p.m .. When­
she•f. Oorking. 

Eaot Ham.-Tucsdays fortni,htly. 7.30 p.m .. 12 
leigh High Road, Eau H>m. 

Eut Mo lesey (TVARTS).-Firu Wednesday 
e;ach monch, Prince or Wales, Bridge Road, 
East Mole.sey. 

Edcwaro & Hendon (EAORS).-July 12. 26. 8 
p.m .. John Koble H•ll. Church Close. Deans 
Lane, Edrware. 

Enfie ld.-July IS. 8 p.m .. Geor&e Spicer School, 
Southbury Road. 

Gravos.,nd (GRS).-July 21. 7.30 p.m .. RAFTA 
Club, 17 Overcliffo. 

Guildford (G & DRS).- July 9, 23. 8 p.m., 

Guildford Model Encincerin& Society in Stoke 
Pork 

H arlow (DRS).-TuosJ1ys •nd Thundays. 7.30 
p.m .. Mark Ha:H Bun, First Avenue. 

Ho.rrow .!RSH).-July 9, IPrac<ocol N icht). July 
16 (8roons Trust), bly 30 (Junk S•le). 8 p.m .. 
Roxeth Manor County Schoof. Ea.stcotc l:sne, 
Harrow. 

H o llowa y (GRS).-Mond•rs •nd Wednesdays, 
7 p.m .. iRAE and Horse). fridays, 7.30 p.m. 
(Club). Montem School. N.7. 

H ounslow ( HAORS).-July 12. 26. Canteen. 
Moadcn Main Dnin.aze Oep:arcment, Moz:den 
Works, lsleworth. 

llford.-Thursdays. 8 p.m .. S79 Hich Road. IIford 
(Nr. Seven Kines Sc~cion). 

Kin&lton.-Julv 8 (Surplus Gear Sale). 8 p.m .. 
YMCA. Eden Street. Frid•ys iMorso classes). 2 
Sunray Avenue. Tolwonh. 

Layt on & Walthamstow.-July 20, 7.30 p.m .. 
Leyton Senior Institute, Essex Road. London. 
E.IO. 

l ond on Members' Lunc heon Club.-12.30 
p.m .. third Frid;~y every monch. Sec sep~nte 
~dvercisement. 

Lou1hton.-First Thursd;;ay 1n cuh month, 7.30 
p.m .. loughto' Hall (N .. r Oobden Sution). 

N ew Cross (CARS).- Wednosdays •nd Fridays. 
8 p.m .. 225 New Cross Ro>d, london, S.E-14. 

Norwood & So uth l ondon (CP & DRS).- July 
17. CO Tr>ining Centro, Cat ford, London. S.E.6. 

Paddincton (P & DARS).-Wodnosdays. 7.30 
p.m .. Buuchamp lod~te, la W;;arwick Crescent, 
W.l . 

Purlcy (P & DRC).-Julv 16. 8 p.m .. Railway· 
men's Holl (Side Entrance). Whytoclilfc Read 

Reicat e (RAT S).-July 17, 7.30 p.m .. Georc~ & 
Oracon, Cro•nwell Road, Redhill. 

Romford (R & DRS).-Tuosd1ys. 8. 1S p.m .. 
RAFT A House. 18 C••lton R~d. 

Scout ARS.-July IS, 7. 1S p.m .. 8•den Powell 
House. Queens Gate, South Kensin&ton. 

Science Museum (CSRS).-July 8. 23. 6.30 p.m .. 
Science Museum, South Kensinccon. 

Slouch (SARS).-First Wednesday in uch 
month, 8 p.m., United Services Club, Wellington 
Streec. 

Southcate & D istrlct.-July 8. 7.30 p.m .. 
Atlast3 Lodge, Tottenhilll Road, Palmers Green, 
N. l3. 

St. Albans (Verulam ARC).- July 2 1 (" BCI & 
TVI," by Mr. Turner of GPO), 8 p.m .. Marcono 
Service Works. 

Sutton & Cheam (SC RS).-July 20. 8 p.m., 
The Hurow Inn. H,gh Screec, Che.am. 

U x brid1e.-July S, 19, 8 p.m .. St. Andrews Scout 
Hut. 

W e lwyn Garden City.-July 8, (Annu• l Sausage 
1\!i&ht), Club Cott.J&e. Burnh:.m Green, Nr. 
Welwyn. 

W imbledon (W & DRS).- 8 p.m .. Community 
Contr<, St. Georges Road, Wombledon. S.W. I9. 

REGION 8 
Crawley (CARC).-July 14 (Informal, for deuils 

contact G3FRV). July 21 (Annu•l Mobile Meet. 
Inc). 8 p.m .. Ho,·s Back. Guildford. 

REGIO N 9 
Bristoi.-July 23. 7. 1S p.m .. Small Physics The.,ro. 

Roy~l Fort, Bristol University, Woodland Road, 
Bristol 8. 

Burnham-on-Sea (B·o·SARS).-Sccond Tuesday 
ln e:tch 0\onch, 8 p.m., Crown HoteJ, Oxford 
:!)creet, Burnham·on-Sca. 

Camborne (CRAC).-FirS< Thursday in each 
month, Staff Recreation Hall. SWEB Head· 
qu:trters, Pool. near Camborno. 

Exeter.-first Tuesday in each month, 7.30 p.m., 
Geor&o and Ongon tnn, Blackboy Ro~d. Exeter. 

Plymouth (PRC).-Tu,.days. 7.30 p.m .. Vircinio 
House, Brctonside, Plymouth. 

Saltuh (SADARC).-Aitornato Fridays. 7,30 
p.m., Burracon T oc H Hall, Warracon Roild, 
Sa lush . 
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LONDON MEMBERS' 
LUNCHEON CLUB 

Yeovi l (YARC).- Wednesdoys. 7.30 p. m .. P>rk 
Lodge. The Pork. Yeovil. 

month, Chrini:.n lnnitute, 70 Bothwell Sttcet, 
Glasgow. C.2. 

will ma• t at the White H01ll Hotel, 
!lloomsbury Squore. London, W .C. I 

REGION 10 REGION 16 
CardiH.- July 12, 7.30 p.m .. TA Centre, Pork 

Street, Cardiff. 
Basildon (BDARS).- July 22 (VIsit co Morine 

Communications Centre, Lathol Ro3d). Oatails 
from G31JB. at 12.30 p.m. on Fridays, July 16, and 

August 10, 1965. 

Telephone table nuervottions to HOL 7373 
prior to day of lunGheon . Visitlnc amateurs 

especi<JIIy welcome. 

Port Talbot (PTRC).- July 27,7.30 p.m., Trcfclin 
W orkmcn':l Club. 8·10 Jersey Street, Porr 
Talbot. 

Chelmsford (CARS).-No meeting in August. 
Great Yarmouth (GYRC).-Fridoys. 7.30 p.m .. 

the Manager's Office, the Old Power Station , 
South Quay, Swanston's Road, Gre;at Yarmouth, 
Detai ls from G3HPR. 

REGION II 
Bancor (UCNWARS).- No meeting du6ng 

the summer. Meetings wi ll resume on O ctober 
~~-

Ipswich (IRC).- July 28,7.30 p.m .. Civic College . 
Ipswich. 

South Dorset (SDRS).-First Friday in coch 
month, 7.30 p.m ., L1bour Rooms, Wen. Walks, 
Dorchester. 

Torquay (TARS).-Lasc Saturday in each month, 
Club HQ, Belgrave Road , Torquay. 

Liandudno (CVARC).- July 8 (Visit <o ITA 
Sution at Moel·y· P3.rc). Deuils from B. Clarke, 
GW3HQL, 103 Tan· y-Bryn Road, Colwyn Boy. 

Prestatyn (FRS).- July 28 (F11m Show), 8 .o.m .. 

N orwich ( N ARC).- July 12 (Troa.ure Hunt). 
Meetings on Monda.ys, 7.30 p.m., the Club 
Ccncre, 1 .. 0 Oak Street, Nor-wich. Deuils from 
GJTLC. 

R;~ilway Hotel, Prcsutyn. 
Weston-supe r-Mare.- Firn Friday in each 

month, 7. 15 p.m., V!uoria Hotef, Wcs(on-supcr­
Mare . 

REGION 14 

Soutkend (SDARS).- July 16, 30 (Lecture by 
GlKXQ), the Executive's Canteen, E. K. Cole 
Ltd ., Priory Crescent, Southend·o""! Sea. Deui ls 
from G3NPF. Gfa.s&ow.-Firsc and Third Wednesday£ in each 

iUUBRE U t\T .. UES 19Ci5 
July 11 ............ North-Eastern Mobile Rally, 

South Shields 
See page 384, June. 1965 

Organized by the South Shields and District Amateur Radio Club 

July 11 . .. ........ .. ...... .. ... Tenth Anniversary 
Mobile Rally, Oxf'ord 

See page 387, June. 1965 
Organized in conjunction with the RSGB by the Oxford and District 

Amateur Radio Society 

July 11. .. . .... . .. . .. . ......... T o rbay Mobile Rally 
Junior Leaders Regiment, Royal Signals. 
Denbury Camp, Newton Abbot, South Devon 

Thi:!i r.ally will take place rea:ardle.ss of the weather~ 
plenty of indoor entertainment will be provided. 
Refreshments will be available. A heated swim· 
ming pool is nearby. 

G3PYZ 3-660 Mcfs talk-in 
G3NJA/A 1·880 Mcfs } 

G3LMGfA 70·25 Mcfs stations 
GJLMGfA 144· 13 Mcfs 

Organized by the Torbay Amateur Radio Society 

July 25 .. .... ...... .... .. ... Cornish Mobile R ally 
Pentire Headland, Newquay 

The usual raffles and competitions will be run ; 
there will also be several sideshows. 

GB3CRC 1.985/ 144.02 Mcfs } talk-in 
G2BHW 70.375 Mcfs stations 

Organized by the Cornish Radio Amateur Club 

Writing t o Headquarters 1 
When writing to Headquarters please use separate 

sheets of paper for : 

Changes of Address (return a wrapper from the 
Bulletin if possible) 

Orders for Publications 
Queries 
Bulletin Items 

When paying your subscription please return the 
reminder card sent to you by Headquarters or quote 
the date on which your subscription falls due. 

Whenever you write to Headquarters please write 
your name in block letters and quote your call-sign, 
BRS or A number. 

.•.........•• ----
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August 15 .. _ .. __ .............. D e rby Mobile Rally 
Rykneld Schools, Derby 

Organized by the Derby and District Radio Society 

August 3 0 ...... Pete rborou g h Mobile Rally 
River-side Park, adjacent to swimming pool, 
Peterborough 

G3DQW 1.980 Mcfs 
G3EEL 1.920/ 144.47 Mcfs 
G3RED 70.26 Mcfs 
G3KWY 145.35 Mc/s 

l t3lk-in t stations 
) 

Organized by the Peterborough and District Amateur Radio Society 

September 12 .......... ..... ... RSGB National 
Mobile Rally 

Woburn Abbey, Bedfordshire 
Organized by the RSGB Mobile Committee 

September 12 . ....... .. . . ... UBA International 
Mobile Rally 

See page 385, June, 1965 
Organized by the Brabant-Sud and Brabant-Sud Est Section o( 

UBA 

S e ptember 26 ......... H a rlow Mobile Rally 
Magdalen Laver Village Hall , Magdalen Laver, 
near Harlow 

Organized by the Harlow and District Radio Society 

Can You H e lp? 
e D. Byrne, GJK PO, Jersey House. Eye, Peterbo rough. 
Northants .. who requires information o n the DSTI OO receiver 
and 1hc Valve Voltmeler No. 2? 
e G iacomo Minella. Via Zamcnhof, 11-Como, Italy, who is 
trying to obtain the circuit of the Brilish m.f./h.f. transmiucr type 
963A (serial No. 619)'! 
e M. Goodman. A4529. 28 Ridgeway Crescent, Newpon. 
Mon., who wishes to purchase or borrow the manual for the 
CR I 00/2 receiver? 
e M. C. Osment. t\4300. 223 Rivennill. Harlow, Essex. who 
requires data on the Marconi CR 150/4 receiver, and would like 
10 hear from anyone who has used this version of the CR 150? 
e A. G. Edwards. GJMBL. 244 Ballards La ne. No rth Finchley. 
London N. l2. who wishes to purchase o r borrow the following 
American books: Radio Sen•ic~ lvlonua/, Vol. 14, by John F. 
Rider; Cammunications lvfamlfll. Vols. I and 2, 42/322. by 
Howard W . Sams ; and the service manual for 1he Scott Phi lhar­
monic 30 tube receiver model AA·I28 ? 
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PUBLICATIONS MORSE COURSES 

PANEL LETTERING TIES BADGES 

RSGB PUBLICATIONS 
Tha Amateur Radio HandbooK (Third Edition) 36{6 
Radio Data Reference Book - 14/-
Amateur Radio Circuits Book 8/6 
Service Valve Equivalents (Fifth Edition) - 3{6 
S.S.B. Equipment ) /-
Communication Receivers (Second Edition) 3/-
The Morse Code for Radio Amateurs (Third 

Edition) - 2/-

ARRL PUBL.ICATIONS 
Antenna Book, lOth Edition - 18/6 
A Course in Radio Fundamentals - 10/-
Hints and Kinks, Volume 6 - I Of-
Mobile Manual for Radio Amateurs - 23/6 
Radio Amateur's Handbook (/965 Ed.) - - 42{6 

Buckram Bound - SOl-
Radio Amateur's V.H.F. Manual - 18/6 
Single Sideband for the Amateur (Fourth Edition) 23/6 
Understanding Amateur Radio 18/6 

CQ PUBLICATIONS 
Antenna Roundup 
CQ Anthology, 1952-59-
CQ Anthology 1945-52 -
CQ Mobole Handbook -
CQ New Sideband Handbook 
Diode Source Book 
Electronic Circuits Handbook 
RTTY Handbook 
Shop and Shack Shortcuts 
Surplus Schematics 
Television Interference -

73 MAGAZINE PUBLICATIONS 
Care and Feeding of a Ham Club -
Index to Surplus -
Simplified Math for the Hamshack -

23/6 
- 23/6 

16/-
2 3/-
24/-
13/-

- 22{9 
30/-
29/6 
19/-
14/-

8/-
12/-
4f6 

EDITORS AND ENGINEERS PUBLICATIONS 
Radio Handbook (16th Edition) - 78/-
Transistor Radio Handbook - 42/ -

6/6 Short Wave Receivers for the Beginner (Data) 
Transistor Radios, Circuitry and Servicing 

(Mullard) 
Understanding Television (Data) - -

Sf9 
- 40/-

8/6 Wireless World Radio Valve Data (//iffe) 

MISCELLANEO US 
GlHSC Rhythm Method of Morse Tuition 

Complete Course with three 3 speed L.P. 
records + books - - 84/-

Beginner's Course with two 3 speed L.P. 
records + books - 60/6 

Single, Advanced (9-42) or Beginners (0-15 
w.p.m.) + books - - - - - SO{-

Three speed simulated GPO test. 7 in. d.s. 
E.P. record 

RSGB Morse Instruction Tape (900 ft.) 
RSGB Morse Practice Tape (450ft.) 

11/6 
35/-
20/-

(both at l t i.p.s., up to 14 w.p.m.) 
Easibinders, round backed, gold blocked, for 

RSGB Bulletin - 16{6 
Call-sign Lapel Bar• Sf6 

SHACK AIDS 
Brit ish Isles Two Metre Band Plan - 6d 
QRA Locator, Western Europe S/6 
RSGB Countries List - If-
Panel Signs, transfers (Data) 

Set I : Receivers, Amplifi ers 3/9 
Set 2: Test Equipment 3/9 
Set 3: White Wording 4/9 
Set 4 : Black Wording 4/9 

Decalet Panel Lettering Transfers (Black or 
White) 1/-

BIIck Dry Print Lettering (Letters and 
Numerals, Black) 2/6 

RSG B MEMBERS O NLY 
Bound Volume of 1964 RSGB Bulletins (Vol. 40)­
Car Badge (De Luxe with call-sign) • 

25/-
19/-

(PotiCJe on over>eot orders 5/6 extra) 
AMERICAN MAGAZINE SUBSCRIPTIONS Car Badge (RSGB Emblem with call-sign) ,. -
CQ (Cowan) Monthly (p.a.) _ 44/- Car Badge (RSGB or RAEN Emblem) 

11/6 
7f6 

16/-
10/-

QST (ARRL) Monthly (p.a.) _ 43/6 RSGB Tic (Maroon or Navy Blue Terylene) 
Institutions, groups, etc. (p.a.) SO/- Stereo Block (RSGB or RAEN emblem) -

73 Magazine Monthly (p.a.) _ _ 30/- Call-sign lapel Badge (with RSGB or RAEN 
Emblem)• 

BRITISH PUBLICATIONS Call-sign Lapel Bar • 
Guide to Broadcasting Stations (/liffe) S/6 Tie Clips (with RSGB Emblem) 
l og Book (Webbs) 6/3 RSGB Lapel Badge (new ! in. size), stud or pin 
Log Book. hardbound (Martins) - - 18/9 fitting 
Manual of Transistor Circuits (Mulford) 13/6 Plastic Window Sticker (RSGB or RAEN 
Radio Amateur Operator's Handbook (Data) - S/6 Emblem) -
Short Wave Radio and the Ionosphere (1/iffe) - 12/- • Delivery 6-8 weekt 

All prices include cost of packing and UK postage 

6/­
Sf­
Sf-

2/-

1{3 

Cheques and postal orders should be made payable to the Society. Book tokens and stamps cannot be accepted. 

RSGB PUBLICATIONS, Dept. B 
28 Little Russell Street, London, W.C.1 

486 RSGB BULLETIN JU LY, 1965 



H. W. Cor11er No. ll 

The KW 1000, KW lOOOA SSB T ransceiver$ and KW 600 
line.:ar Amplifier .are now available on shor't deliver-y. Our increased 
Production fa.cilltic.s .are getting into (ull stride. This yeu che 
Works u e not closing for summer holidays but we are cJrrying on 
under a. snggerc:d holida)" programme. We sh:all be pleased to 
arrance c;,sy ter rns with one fifth deposit and bala.nce plyablo Gvcr 
12, 18 or 24 months if rcqu1red. Why not enjoy the use of new 
KW equipment NOW! 

A NEW KW MATCH is now avall>blo. This permits S.W .R. 
rc3dings to be t 3.kcn with both 52 or 75 ohm co-:ax.iaJ feed. A 
swit ch is provided on the fr•ont p~nel for' :a quick ch<tngc-over- (rom 
one Impedance to the other. Price £8.10.0 plus ) fa p_ <~nd p, 

HAHMARLUNO. WC! h+lve now fn stock t he l;ucst H:tmm::lf· 
lund receivers including t he HQ 170AE, HQ 180A, HQ 11SX •nd 
the HQ 170A-VHF which covers •II Amateur Bands 10·160 metres 
plus: 2 metre$. Again easy terms can be arranged if required. and 
we shall be pleased to quote agJinst your trade·in equipment. 

BARGAIN CORNER. The Mcchon ie>l Filters. TRIIA Rotators 
;and W 31kie-T31kie.s offen~d in K.W. Corner last. month u special 
prices are still avail.able. The offer is being kept Op(,m while 3iUpplle.s 
lllst or until 30th Ju ly 1965. If you ue looking for good quality 
second-h~nd equipment write for our list. Wo frequently have 
trade-in equipment and all too often equipment from ·• silent keys." 
Such receivers os HQ l"fO's. 28's, KW n ·s. SX lOlA's and " Van· 
guards ·• ' ' Viceroys " etc.. in the transmitter range and all arc 
K.W . ccncci and J.djuncd wh~re necessary, before despatch. 

STAR BARGAIN-HALLICRAFTERS SX 117 Receiv~r. 
Br~nd new and unuse d. Current model with crysu.l controlled In 
mixer and triple con11cnion. A really •· hot" am3cour b3nd 
r'l:cci<vcr £142 (current price £190). 

K. W. ELECTRONICS LIMIT!D 

VANCUARD WORKS, 
I HEATH STREET, DARTFORD, KENT 

'JOY' NE.WS No. I I 

'' J 0 Y S,.l C K '' 
super~or 

•• Dipole!!! 
VE7BRE writes of the " JOYSTICK"-

" Congratulations, you have another convert. I have 
room for an 80 metre dipole but wouldn't use the 
th ing anyway. I kept my dipole up for comparison and 
there is just none! I used an SWR bridge to tune for 
maximum output on the dipole too .. • . My 'JOY· 
STICK' is mounted about forty feet in t he air away 
from other w ires." 

THIS CONFIRMS " CQ's" REVIEW REPORTING " JOY­
STICK " AS GIVING " IMPROVED PERFORMANCE 

OVER A DIPOLE" 

PARTRIDGE ELECTRONICS LTD 
" CAISTER HOUSE " 

(Dept. R), Prospect Road, Broadstairs, Kent 
Telephone: THANET 62535 

PRIVATE ADVERTISEMENT ORDER FORM 
Please send advertisement to SA WELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON. E.C.4 

Jd. per word (minimum Sf-), Box N~. 1{6 (lndudlng forwarding repll~) 

Please insert above advertisement in RSGB BULLETIN 

NAME .. ............. ..................................... ........................ .... ...•.... ............. .... . ........................ ....... . ......... 
(In BLOCK CAP1TALS) 

Address .... ..... ........ .. ......... ........... .. ......... .. ............................... .. ........... ..... .... .... .... ........ . ..... .... ... ... ...... . 

Dau .............. . ...... ........................... ...... ... Sl&n~ ..................... ....... . ....... . ........................................... . 
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CLASSIFIED ADVERTISEMENTS 
ADVERTISEMENT RATES. Members' Private Ad vertileme nts ld. per word. minimum charce Ss. T rade Advertisements 9d. per word. minimum 
char&e lls. All eapiuls h . per word, minimum char&e ISs. Write clearly. No responsibility accepted for errors. Use of Box number IJ. 6d. extn. Send copy 

to Saw e ll & Sons Ltd., 4 Ludgate Circ us, London. E.C.4. 

SITUATIONS VACANT 

ELECTRON IC ENGINEER required by expanding firm of 
electronic valve stockists to take charge of valve inspection 
and test ing depanmem. Good experience in valve applica­
tions and practical circuiting essentiaL- Apply Z & I Aero 
Services Limited, 44A, Westbourne Grove. London. W.2. 
Tel. No. PARk 5641. 

BR IT IS I-I ANTARCT IC SURVEY has vacancies for Wireless 
Operator Mechanics to serve in the Antarctic. Candidates 
must be able to transmit and receive at 20 w.p.m. and be 
capable o f e lennentary maintenance of transmitting and 
receivi11g equipment. Salary in the scale £8 10 10 £1.010 per 
annwn. entry po·int according to qualifications. Applications 
to 30 Gill ingham Street. London, S. W.l. 

M U LTlTON E E LECTRIC CO. LTD. 

require 

SENIOR TEST ERS 

for our communicatio ns equipment. A good theoretical 
and practical knowledge of radio frequency and audio 

equipment essential. 

Wanted- Licensed Amateur VHF/ UHF in Guildford/ 
Epsom/ Dorking area. to assist G3JGF in the develop­
ment of new electronic devices. Good pay and 
conditio ns. Apply to: 

G3J GF. 
• Staff po~ition • Sick pay 

* Good salary. Minimum £875 p.a . 

• Free life assurance 

• 3 weeks holiday 

• 5 day week 

CHIIEF INSP ECTOR RADAR. 

WIL DT MELLOR BRO MLEY L TO., 
G £LLETI WOR KS, 
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Telephone for appointment CLE 8022 G REi\ T BOOKI-IAM, SURREY. 

SENIOR PROJECT 
PLANNING ENGINEERS 
COMMUNICATIONS AND BROADCASTING 

The RADIO DIVISION at New Soutl1gate requires first class PROJECT 
ENGINEERS a nd T ENDER WRITE RS for its Communications Departmeni. 

Applica.ms should be experienced in the planning and preparation of tenders 
for large scale Communications or Broadcasting Projects. and possess HNC or 
equivalent qualifications. 

·Excellent career opportunities exist for the right men in a rapidly expanding 
organisation with world-wide connections. 

Attractive salaries commensurate with experience will be paid. 

Please a pply, giving age a nd brief career summary to : Personnel Manager, 

Standard Ta!ep!tottes and Cahles LilfliNd 
Oakleigh R oad, New Southgate, N.ll 
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SITUATIONS VACANT 

PYE TELECOMMUNICATIONS l TO. 

have vacancies in 

CAMBRIDGE 

V.H.F. ENGINEERS 
Experience of A.M. and F.M. Transmitters and 

Receivers essential. Some transistor circuit 

experience desirable. Men who have had train­

Ing In the Services may be suitable. Excellent 

rates of pay and good prospects for promotion. 
Applicants who wish to seek a career with 

Europe's leading Radiotelephone manufacturers 

should apply to: 

Pe rsonne l Mana1er 
Pye Telecommunicat ions Limited 
N ewmarket Road 
Cambridge. 

Telephone: Tevershom 3131 

Applications are invited for the post of 

SENIOR T ECH NIC IAN 

in the Instrumentation Section of the Ocpartmcm of 
Flight. dealing with all aspects of aircraJt night test 
instrumentation involving both analogue and digital 
recording techniques. 
Candidates should have practical Cl\perience in the 
construction of semi-conductor circuits and possess 
O.N.C. in electrical/electronic engineering. Excellent 
opportunity for person with keen interest in the 
application of electronic measuring techniques. 

Salary in scale up to £1.040 p.a. plus £30 qualifica­
tion allowance but applicants with higher qualifica­
tions may be considered for appointment as Chief 
Technici;\n with salary up to £1 ,3 15 p.a. Local 
Government superannuation. sick pay. generous 
holidays. 37 hour week of five days. 
Application forms from Stair Records Officer. The 
College of Aeronautics. Cranfield. Bedford. 

SERVICES OFFERED 

CASES, chassis, panels. ANYTHING in metal; send your 
drawings, for quote. Stove enamelled, hammertone, or 
plain, in any colour.- Moss Watson, 40 Mount Pleasant 
Street Oldham. Lanes. (Main 9400). 
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The DX aerial for 
any QTH 

Hear and work that spicer DX with tho ~o,atick - IIH 
yourself out ol the lrusltatlon ol 'lump of wi,.• loc.tt 
contaets - pump out a real bltly IIC .. I - yn ,,., 
lrom IMide a nat or bunratow. 

The COMPLETE SYSTEMS listed below 
comprise de-luxe or standard 
" Joystick" (as indicated) plus "Joy­
match"Tuner-s and everything else 

necessary except Transmitter 
andfor Receiver I 

A lire time of experience and aeri1l .. know· 
how.. h:u cone into the developmenc of thh 
revolution:ary principle o( a Vari:1ble Frequency 
Antenna on which World Pouenu •re now pen ill· 
'"'· Posuusmc tho unique property of an even 
perform1nce ovor llll freque:nc.iu betw~n I·S: lO 
Mc(s. che Joyst•ck"s speci.1l much in, filCilit:ie..s ~ntl 
a.uociated A.T.U. ensure.J efficiency on any fr• · 
quency. Puk performance for tnnsmistion •nd 
maximum voltaco for recept ion-the Joyuick 
is a major break~throuch for udenc SWls and 
all hc.onsed sntions. 

SIZE 7' 6" 
VERTICAL 

Thousands of stotiona oil owt the world ore olrc:ady 
equip~ wuh the }oy•dck. 

2·3M~TRES FLASH I 
••JOYSTICK" SUPERIOR TO DIPOLE! 
(see " Joy ,. news N o. II on paae -487) 

A poor QTH is now no excuse for .. 
I 
I 

a weak signal - act • • . 1 
ORDER YOUR JOYSTICK NOW 

FULL MONEY BACK GUARANTEE 
if you are not completely satisfied. 
Still not convinced! Complete the coupon 
below for a detailed brochure and showers 
of testimonials. 

I 

I 
PARTRIDGE ELECTRONIC& LTD., 

"Caister House," (Dept. R), Prospect Road, Broadstalrs, Kent. 
Tel: THANET 62535 

Please supply "'JOYSTICK'" system •• below: 

I 
I 
I 
I 

I ~
Complete ""JOYSTICK"' tr.tnsmouin& system £817s. 6d. 
S•me u obovc but STANDARD model £7 16s. 6d. 
Complcto "'JOYSTICK" RECEIVING system a 7s. 6d. 
Some os obove but STANDARD model £6 6s. 6d. 

I 
Complete "JOYSTICK" MOBILE system a 16s. 6d. 
Pleuc send brochures ~nd r.e.s.c;monial.s. 

Nome.................................... (Colt si&n) ..••........•.....••• 
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OFFIOAL APPOINTMENTS 

M INISTRY O.F TRANSPORT 

ROAD RESEARCH LAUOilATORY 

(Bridges Section) 

ASSISTA NT EXPERiM ENTAL OFFICER/EX PERI­
M ENT AL OFFICER required LO assist in planning, 
supervising and performing tria ls on the application of 
experimental pa int systems to highway bridges. Wo rk 
embraces preparation of paints and development of per­
formance tests. Experience in the paint or related industries 
desirable. 

Q u,\LtFICATIONS: Mioimuo1 G .C.E. at " A" level in at 
least two science or mathematics subjects, including 
chemistry with a knowledge o f physics or, if over 22, degree. 
D ip. Tech., H.N.C. or equivalent. 

SALARY: A.E.O. (£759 (at age 21)- £ 1028 (at age 26 or 
o~er}-£1251; E.O. (min. age 26) £1374-£ 1740. 

The post is unestablisheo but there are opponuuitie.< of 
attaining established sta tus. 

The Laboratory expects lO move to Crowtho rnc, Berkshire 
in 1966. 

Write for application form to Director of Road Research. 
Road Research Labo ratory, Harmondsworth, West Drayton, 
Middlesex (quoting ref. A70/201) or call SKYporL 142 1, 
Ext. 28. 

SUPERINTENDE 'T 

OF POSTS AND TELEGRAPHS 

Required by the G OVERN M E T O F TR1STAN 
DA CUNHA for service on Trista n da Cunha on 
contract fo r one to ur o f 24 months in the first instnncc. 
Salary £ 1023 per year gross. Gratuity 12-t % of total 
emoluments. Free accommodation and passages. There 
is no income tax payabl~ in Tristan da Cunha. 

Candidates, preferably married, would be require<.! to 
mainta in daily radio schedules with Cape T own and 
Gough Island and with visiting or passing ships. He 
wi ll be responsible for day to day maintenance of radio 
equipment and aerials, keeping of various records and 
with the no rmal duties concerning the issue of stamps 
and postal orders, despatching o f mail and dealing with 
philatelic enquiries. 

A pply to C ROWN AGENTS, M. Dept., 4 Mill bank, 
London , S. W . I, for application form and further 
particulars, stating age, name, brief details of qualifica­
tions and experience, and q uoting ,·eference M 2T/ 
62547/RC. 
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UNIVERSITY OF GLASGOW 

DEPARTMENT OF ELECTR ICAL ENG INEERING 

RESEARCH ASSISTANT (ELECTRONICS) 

Applications are iJwited for the above post in connection 
with the development of a programme o f research relating 
to improved methods of control of large synchronous 
m.achines with special reference to power system stability. 
Experience in one or mo re of the following fields is desirable: 
semiconductor circuitry, elcctTonic analogue equipmeJlt, d.c. 
amplifiers. pulse circuitry and digital tcciU1iques. 

Applicants should pr.:ferably have a degree or equivalent 
qualification . Salary in the range £1,200 to £1 ,600 per annum. 

Applications (3 copies) including the na mes or two persons 
to whom reference can be made, should be scm to The 
Secretary of the Universi ty Court . The University of Glasgow, 
G lasgow, W.2. 

ROBT. T . H UT C HESON 

MISCELLANEOUS 

"MOBILE NEWS " pays £2 per thousand words for 
technical articles of mobile interest. Submit to Ho norary 
Editors, Amateur R adio Mo bile Society. 95 Collinwood 
Gardens, Clayltall, ll rord, Essex. 

ACCOMMODATION 

COr{NWALL.- Ho liday accommodation. central town and 
beaches. Bed and breakfast, evening meal o ptional. H & C 
in bedrooms. Terms from G2FQD. Wodeneath. 6 Wode­
house Terrace. Falmouth. 

PERSONAL 

QSL CARDS. G.P.O. a pproved log books, cheapest, best, 
prompt delivery. Samples.- Atkinson Bros., Printers, 
l ooe, Cornwall. 
NORTH WESTER!'\/ i\GEi"TS for KW Electro nics, Codar. 
Joystick, Electroniques. National a nd Eddystone equipment 
supp lied. Eddystone ECIO as new, £40, A R88D £40, G & D. 
2m Convertor £6.- .lames-Stephens, 70 Priory Road, 
Liverpool. (ANFicld 3602.) 

"UK A. -..a_ Get this Air Drying Grey 
I' """'- HAMMER 

S.£LF-$\)~' ~~WN-1 s H 
IT'S SUPERB ... T HE PUSHBUTTON WAY I 

YUKAN Aerosol spr::aykit contains 16 ou. One 
quality dunblo calY inst:tnt sp,..a.y. N o ttovc 
baking required. Available in Grey H~mmer u 
14{11 at our count er or 15/ 11 , carr. paid. per 
pus hbutton solf-sproy an. SPECIAL OfFER: I 
can plus optional tr3nsrerable 5nap-on trigger 
lundle (v•luo 5/·) for 18/ 11. 
PlcM o e_nclo'Jc cheque or P. O. ror tot:U ::amount to: 

YUKAN 

}~ 
~~ 

Dept, RS6JS, 307a EDGWARE ROAD, LONDON, W .l 
(Cio<ed Thursdays afternoons, open all day Saturday) 

Choice of 13 solf·$pny pl;tin colours and primer (Motor car qu:ality) 
2lso 2Yall•ble. 
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FOR SALE 

DUE TO BEREAVEMENT, Communications Receiver, 
Marconi CR.IOO with instruction book £15. Other items of 
radio equipment-details given on request. Wilkinson, 
School House, Great Preston, Woodlesford. 

G &D 2MIS-20 Two Metre transmitter. 230v. and 12v. 
PSUs, Acos Mic-45 and complete set new spare valves, 
£30. New valves 6CX8 7/6, pair 1616s 10/-. G5RP, College 
Farm House. West Hendred, Wantage, Berks. Tel.: East 
Hendrcd 384. 

FOR SALE, Heathkit OS-I Scope as new, £1 3. Dow-key 
coaxial changeover relay, £3/ 10/-. T. McCullough, 78 Moorne 
Road, Lurgan, Co. Armagh. 

SPHINX SSB TX-160, 80, 20-fitted latest silicon rectifiers, 
complete with ·• Della " control unit. £65 o.n.o. .Phone: 
G3RRA, Camberley 25040. 

LAFA YE1TE H.E.30. Unmarked, new condition. £22/ 10/-. 
Buyer lc;-sts and collects. Wilts area. Tel.: Swindon 6885, 
after 7 p.m. 

30W MODULATION TRANSFORMER with matched pair 
6L6 G's 20/- ; 6AM6, 6AL5, 6AM5. 12AT7, 1/- each; 
potentiometers 1000-1 m!l 1/- each. Concentric trimmers, 
6d. each Hundreds of other components at give away prices. 
R. S. Hewes, G3TO R, 24 Briglusidc Avenue, Lalcham, 
Staines, Middlesex. 

SALE, Hammarlund HX.50 s.s.b. Tx. nine months old. Top 
band fitted by facLOry, £100. o.n.o. Webb, (G3REN), 23 
Oxford Road, Stanford-lc-Hope, Essex. 

BAMBOO POLES FOR CUBICAL QUAD ANTENNAS, 
ETC. ALL SIZES. S.A.E. BRINGS LIST.-WHlNES & 
EDGELER, .BAMBOO PEOPLE, GODMANSTON, 
DORCHESTER, DORSET. 

GOVERNMENT SURPLUS Electrical and Radio Equip­
ment. Our new catalogue No. 16 ready now, 2/6 Post Free, 
-:ost refunded on purchase of goods over £2. Arthur Sallis 
Radio Control Ltd., 93 North Road, Bril!hton. 

METALWORK.- All types of cabinets, chassis, racks, etc., 
to your own specifications.-Philpott's Metalworks Ltd. 
(G4BD, Chapman Street, Loughborough. 

ELECTRONIC BUG KEYS TRANSlSTORlSED. SEND 
FOR LISTS. ELECTRONl C DEVICES, WELLINGTON 
ROAD, CHELTENHAM. 

S.W.L.'s s.a.e. for details of our preselector and Antenna 
Tw1er combined. The two most necessary receiver adjuncts 
in the one small case, costing less than separate units. 
Frequency range continuous from 1·6/32 Mc/s.- Hamgcar 
Electronics, 29 Carlyle Road, Norwich. 

QQV03- JO VALVES tested on TX; before despatch, Grade 
l, 4/6 plus p. & p.; Grade U, 2 for 2/6 (slightly gassy but 
otherwise OK), satisfaction guaranteed.- Box. No. M.7213, 
cJo RSG B BuLumN, 4 Ludgatc Circus, London, E.C.4. 

GOING VHF. Complete HF station for sale. Comprising: 
HQ 170. Viceroy Mk II (with anode modulation facility) 
G2DAF linear and 3 EL. 20fl5 vee beam. All manuals. 
First £150 secures. No offers.-G300B, 12 Newton Park 
Drive, Leeds 7. 
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THE ENTIRE EQUJPMENT of lhe late G2FN comprising 
145 Mc/s, 420 Mc/s and 1298 Mc/s converters; 145 Mcj s, 
420 Mc/s and 1298 Mc/s transmitters. 5-element 144 Mc/s, 
7-elemenl 420 Mc/s and 7-element 1298 Mc/s rotary beams 
with 2 cowl gill motors ; associated power supplies; Avo 7 
and boxes of spares. Viewing is by appointment only. Offers 
to: G3FM1' D. W. Robinson, 25 Hamilton Avenue, Tal­
worth, Surbiton, Surrey. 

CRJOO, near new condition, £20. TF 3900, £5. 50 1•a. 5 in. 
meter, £4. 100 Kc Xtal, 10/-. De to ac rotary converter 12v., 
230v. ac, £8. 19 in. GPO rack, 30/-. Colwru1 speaker witJt 
tweeter and crossover. £6. Wharfdale bronze, 10 in., 70/ -. 
Cameras. Enlarger. Copier. t and t h.p. Motors. Tape 
decks. Valves and household items. Send for list. 9 Gipsy 
Lane, London, S.W.J5. 

OVERSEAS POSTING. T A33J R, with 30 yds 50 ol1m coax, 
£14. IOOOV H.T., M.T. and LT PSU for 8 13 Tx. £8. Geloso 
/813Tx, almost complete, ideal for spares. inc. 813. £6. 
Shack full of spares collected over years. £12 lot, or individual 
items inc. valves, caps, t/ fs, chokes etc. (all at Bath). Cover 
cost: part built HB phasing ssb tx (80-15) most parts, £7. 
(at Maresfield) Bulletins & SWMs from about 1957. S.a.c. 
G3SJM, Maresiield Camp, Vckfield, Sussex. 

RI07f cxceUen1 condition, S meter and muting built in. 
circuits available £13. Delivered 50 miles Epsom or carriage 
extra. G. S. Knights. Ashar, Cross Road, Tadworth, Surrey. 
Tadworth 3247. 

HEATHKIT VFJU, first class condition; calibration accur­
ate, little used: £9. Japanese (Dentsu) elbug microswit<:h 
paddle, unused, 75/-.- G3TJA, 38 Wyvern Road, Sutton 
Coldfield. (Sut. 2138.) 

DX40 transmitter with Heathkit VFI V. V.F.O. Both per­
fect, £27 l0s.-GI3TJJ, 6 Westland Street, Londonderry. 

SALE or swap Cossor, d.b. scope 1035, used cond.ition but 
working f.b. offers or swap. H.R.O. CR IOO. Mohican. 
Mobile TX or W.H.U. wanted. Edd)'Stone 898 dial and 
offers for Creed 3Y teleprinter.- 121 Norton Road, Coleshill, 
Birntingham. 

AR88D receiver £45. M:Ulchester. Tel: URM 3482. 

2 METRE Pye PTC.II 5. TX.RX. Complete 2 Rotary con­
verters, Speaker, handset controls 7 crystals Car-rack circuits. 
Also U.h.f. Wavemeter Marconi, TF.643B 20-300 Mc/s. 
Brand new in case with charts and coils, £l9 lOs. the lot (or 
separate). M. V. Rees (G3KTI), "Blue Pillars," Grove 
Crescent, Coombs Park, CoJeford, Gloucestershire. 

ALL in new condition: Receiver BC348 internal mains p.s.u. 
many improvements complete wi th original Manual. £12 JOs. 
Vibrator P.s.u. for PCR.3. £1. 3-3 in. Magslips No. 5, lOs. 
each. 1-813 valve, 30/-. Phillips crystal microphone EL6100 
with base, £2.-G3KAD, 59 Malvern Road, Swindon, 
Wiltshire. 

WfRRAL ARS members disposin~ of large amount of 
redlUldao.t equipment, componems etc.; Lists from organiser. 
G3ERB. S.a.e. appreciated. Wanted: QST September 1961. 
56 Kings l.ane, BCbington, 01eshire. 
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R. T. & I. ELECTRONICS LTD. 
where equipment,. rutly ove rhauled 

EDDYSTONE 840C, 500 kc/s-30 Mc/s 
EDDYSTONE 840A,180 kc/s- 30 Mc/s 
R.C.A. ARBBD. 540 kc/s-32 Mc/s 
GELOSO Gl09 bandspread receiver ... 
R.C.A. ARBBD, soiled, but perfect working 
R.C.A. ARBBLF, 75-550 kc/s & 1.5-30 Mc/s ... ... 
MARCONI CRIOO, 60-420 kc/s & 500 kc/s-30 Mc/s. 

with noise limiter ... ... . •. 
EDDYSTONE 940,180 kc/s-30 Me/! ... 

£48 
£35 
£60 
£55 
£50 
£50 

£25 
£100 
£30 
£30 
£25 
£30 

G.E.C. BRT432 Mobile Recr. . ... 
NATIONAL NCilO, 510 kc/s-30 Mc{s 
EDDYSTONE S640, 1·8-30 Mc/s . •. .. . .. . 
HEATHKIT M O HICAN GC-IU, 600 kc/s-30 Mc/s 
HALLICRAFTERS S38D, 550 kc/s-30 Mc/s with 

8/S dial .. .. . . ... £25 
GELOSO Gl07 B'spread Receiver £45 
K. W . VICEROY Transmiu or .. . ... ... ... £135 
G.E.C. BRT402E, 150-385 kc/s & SIOkc/s-30 Mc/s with 

c:rysul calibrator ... . . . ... . .. . . . 
LABGEAR LG300 Tron•miuer c/w modulator & PSU 
EDDYSTONE 680X, 180 kc/•-30 Mc/s 
HAMMARLUND SUPER-PRO, 1·3-40 Mc/s .. . 
AVO T YPE 3 SIGNAL GENERATOR ISO kc/s-

£60 
£75 
£85 
£50 

220 Mc/s . ... .. . .. . ... .. . ... .. . £22 
Brand N ew R.C. A. AR88D complete w ith m~nual. 

.spucs, v:.lvcs, and headphon~s £85 
As a bove , fitted "'S" meter, one only ..• •• . .•• £90 
LAFAYETTE HE-30, 540 kc/s-30 Mc/s. NEW ... £35 
NATIONAL NC-109, 510 kc/s-10 Mc/s, c/w crysul 

cal ibntor 
VALVES, tyoc 813 . .. ... .. . ... 
BROWNS TYPE " f" headphones, new, 120. 2K and 

4K ohms . .. ... . .. ... ... ... ... 

£85 
£2/10/· 

£3/4/-

(25/- ) 
(25/·) 
(40/-) 
(30/-) 
(40/· ) 
(40/-) 

(30/· ) 
(30/·) 
( IS/·) 
(30/· ) 
(lSf.) 
(20/ · ) 

(20/-) 
(30/·) 
(40/· ) 

(30/· ) 
(40/-) 
(30/·) 
(40/· ) 

(10/ -) 

(40/·) 
(40/·) 
(10/-) 

(30/-) 
(5/-) 

(l /9) 
TMK MULTIMETER, model TP-SS, 20.000 o. p. volt, 

NEW ... ... ... ... .. . ... ... £6/11 /6 (free) 
NATIONAL HRO. Our full list of same sent on request (large stocks/. 
RECEIVERS. Send s.a.e. for our Communications 

A.eceiver list. over 30 types co choose I rom. 
CARRIAGE (ot England, Scotland and Wales shown in brackets. 
TERMS : C.W.O .. Approved monthly accounts, and Hire Purchase. 

R. T . Br I. ELECTRONICS LTD. 
Al h¥1111 Old Hall, !Uh•ille Road, London , E.11. Tel: LEYtonJtan" 4986 

for punch 
without 
spread 

use the ~ 

Labgear 

SPEECH COMPRESSOR 
Just plug into microphcne socket, reduce aud:o 

gain and switch on for greatly increased effective 

modulation without splatter. 16«[3 com pression. 

Fully transistorise d with self contained batter~. 

£5.0.0. 

Lab gear Li1nited 
CROMWELL ROAD • CAMBRIDGE 
Telegrams: Lab gear Telephone: Cambridge 47301 (4 lines) 
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FOR SALE 

GONQRT. Must sell 4-metre transmiuer, new, 25W. S-linc. 
a lso Qoilpax QP1 66. new. £5. S.a.e. R . Youngs, Toft-Monks. 
Beccles, Suffolk. 

DX40U and VFI-U. liulc used, £30 pitts c.:arriage. US Army 
45 ft. mast (9 x 5 ft. dural sections) plus guys, halyard. pegs. 
base plate and carrying case. Immaculate condition, £20 plus 
carriage. Valves : CV I38. 5/-: CV4014. 5/-: EA BC80. 7/6 : 
ECF80. 7/6: EF86, 7/6; E88CC. 10/-: EZSI , 10/-: G234. 10/-: 
6CH6, 10/-; 12AX7, 7/6; RGI-240A (2200V. 250 rnA recti­
fier). 30/- ; KT88. 30/-. Transisto rs: OC23. OC28, OC36. 
OC201, 10/- each ; OC44, OC45, OC71, OC75, OCP71, 5/­
each.; 2N457 (50 watts). 30/-. - GM3PLY. 1 Craigmoum 
Grove, Edinburgh 12. 

CLEVITE ceramic filters 455 kc/s. T L4D9A 4 kc/s B.W. 
TL2D5A 2 kc/s B.W. 2000 o l1ms impedance £6 each. 
Wilcox Gay v.f.o. V.G.C. with handbook, 50/-. Sliglllly used 
valves 6146. QQV03-20A. 20/-.- Box No. M.7212- c/o 
RSGB BULLHIN, 4 Ludgatc Circus, London, E.C.4. 

New S.C.R. 's 75 P.l. V. 10 amps. a t 8/6, 70 P.l. V. 100 amps. at 
75/-. Sprague Micro-Alloy Defused Transistors, 2N 502 (280 
Mc/s) at 8/6 each. Texas transistors. 2N 706 at 15/- each. 
2N 710 at 15/- each. SG 4 17 at 4/6 each. A. E. I. Transistors, 
GT 40 (2 Mc/s) at 1/6 each or 14/- doz. Manufactu re rs 
surplus Silicon Rectifiers, 800 P.I.V. at 750 M/a at 3/6 each, 
or 4 for 12/-. 1000 P.I.V. at 1 amp. at 4/6 each or 4 for 16/-. 
600 P.I.V .. 10 amp. al 4/6 each or 4 for 16/-. 60 P. l.V. 200 
M/a at Sd. each or 5/- dozen.- J. Birkett, 9 Steep Hill , 
Lincoln. Phone 20767. 

R.A.I .\NO Q MULTIPLIER. Some mods inc. m/c .. S .. 
meter. Good condition £27. H.E.30 unmodified £24. 
Command TX. BC453 £4. Kendon exciter & mixer in 
case but unfinished. Covers 80 thru 10, easily completed: 
To dear shack £5. Sundry cases. suit linears etc. £ 1 each. 
Prefer buyer inspects.- G30WQ. 12 Robin Hill. Brickhill. 
B~fu~ . . 

VA GUARD 10-160m. L.J>. filter. £37. Mobile Rx. Mult i­
Eimac 7 baud ( 10-1 60 + M.W.) A. M .. C.W .. S.S.B .. double 
conversion, squelch. plus main's PSU. S meter, manual. £32. 
CR 100 Rx mod. to 6SG7 etc .. S meter, N/L, good appearance 
and condition, needs realigning. £10.- G3RSB, QTH R .. 
Hull 642450. 

CHEAP A.F. T RANSISTORS similar OC71. all tested at 
only 9d. each or 12 for 1/-. Experiment the easy way. P.O. 
and s.a.e. to E. Chicken, 52 M<Hiborough Ave .. Gosf'orth. 
Newcastle on Tync 3. 

CREED 3X T ELEPRINTER spare ink rollers. 45 and 50 
baud governors, 5 reels of tape, excellent condition, £12 
o.n.o. Would exchange for good quali ty oscilloscope. 
G3NPF. 130 Ashingdon Road, Rochford, Essex. 

CRYSTALS.- Brand new and boxed Brush lOX. Between 
6132·28 and 6610 Kc/s 3/- each. 6021· 11 to 6110 Kc/s 5/­
each. S.a.e. list.- 12 Leslie Road, Winton , Bournemouth. 

SELL OR EXCHANGE. G & D Mk. IV 2m Convertor, 
28/30 Mc/s. Mint. Leak point one plus. TLI 2 plus Decca 
lfss. Microlift : W.H.Y. Reply to Box No. K7199, c/o RSGB 
BtJLI.ETI N, 4 Ludgate Circus. London. E.C.4. 
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FOR SALE 

CTS.' SIG AL GENERATOR, in good condition. £ 10, or 
will exchange for BC221. Ball. 14 Salisbury Road, Moseley. 
Birmingham 13. South 3264. 

1-IYGAI TH UNDERBIRD BEAM ANTE NA. Triband 
fotlr clement. Now assembled but packable. Sale due 
planning difliculties, £25 o.n.o.- G31)TB. Beacon, llminster. 
Somerset. 

S.S.B. KW VICEROY, Mk. II. As new £90.-G2CUG. 146 
Greenhill Avenue. Sheffield. 8. Phone 52034. 

EDDYSTONE 750 receiver for sale. £40 o r nearest. Buyer 
collect.- GJHRY. 38 Southend Road. Weston-super-Marc. 

WANTED 

SET OF EDDYSTONE 6-pin plu~:t·in coils for 0-V-1 
rcccivcr.- Stcwart. 17 Levylsdcnc. Guildford. 

WANTED.- AII types of communications receivers, test 
equipment, tape recorders, amplifiers, etc. Prompt cash 
paymcnt.- Details to R. T. & I. Electronics Ltd., Ashville 
Old Hall, Ashville Road, London E. II (LEYton 4986). 

WHO HAS March and April 1945 issues of" CQ .. magazine 
for sale?- the only two ~TUssing from rnycollection.-G3rDG. 
96 George Street. BasingstOkc. Hampshire. 

MOSLEY TA33 junior G5PJ, 6 The Fairway. Nonnwood. 
Middx. after July 10.-C. G. Phill ips. 6 Tho Fairway, North­
wood, Middx. 

WANTED, buy or borrow handbook circuit or particulars of 
receiver 846.- Smith. 378 St. Johns Road. Clacton-on-Sca. 
Essex. 

23 CMS: gear wanted. converter, or any other pans or help 
in gelling going appreciated.- GBJGJ. 

25 OR 50 CYCLE tuning fork or complete fork oscillator 
also Cossor 343 ganging oscillator. price etc. to: GM3CEA 
.. Ellarton.'' Royal Crescent. Stranracr. Wigtownshire. 

WA TED in good condition. BC221. LM 14, LM7. Must be 
able to modulate. with fully calibrated charts.- R. Davies. 
16 Tydraw Street, Port Ta lbot, Glamorgan. 

Please mention 

the 

RSGB BULLETIN 
when writing 

to 

advertisers 
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'OXlEY 
TYPE 062 

SUB-MINIATURE ~ 
"BARB" INSULA TORS ' 

..... \o.<:lrlLJ A no"" oxu:v Paltnltcl tub .Nn~''-''f't 
ms.ut .. lcu """"<" ft U~ot.-.:ly lo•fonmbf•an1 
..,-.tft OUfi11MtftO l)hytiUII Chtf'Kiftf•II<CC" 

S.S.B. PRODUCTS 
DERBY 

"SPHINX " TX 160m. 80m, (-10m), 20m. A bold solid 
punch sicn~l on S.S.B. A. M .• C .W . Mains input. Delivery by 
Return. £75 urriace paid. 

•• DELTA ' ' control unit. Suiu any TX. Built in Co-.a• 
C/0 . Plu.J 2 "' S.P.C .O. and make pair. Preu to talk button 
etc. M•ins 1/P. £7. 

" NAPOLEON " s.w.R. bridce. n.so ohm. 
SensitiVItY cont rol. 500 micro-a-mp meter. Forward and rf!f 
power SW. Small. compact. £5. 

" CANON BALL" TX 160m S.S.B./A.M./C.W. 
1·8 to 2 mc/s. Sit e a•• , 6• ~ 6•. Xt>l filcor ••· s poc. Quollty 
speech. Quality product like th~ Sphin)( is. Price £1<4. 
Requires 230v. D.C. 6v. 2A. or mobile 1/P. 

" SILPLUG " replaces s vrlt v.rvc Rectifiers. 
(5Z1, 5V1. GZ30, GZ32 etc.) h>s 1-I.OOOv. P.I.V. silicons ecc. 
onside. li" hi&h It" 0 /D-<ool power with •dded punch. 
39/6 eoch. 1/· P. & P. 

u RXSO" RX modified and ali&ned for be.st performance 
on S.S.B •• A.M., C.W. Product dot. ecc. New. £53/ 10/-. 

11 B M 3 " mic. (f•lccr lor S.S.B. option•!). £1. l /6 P. & P. 
Suiub lc Stonds. 10/6, ll/6, 31/6, 62/6 • 

., DYNAMIC " mic' s. 2 types. MuvcllouJ resulu on 
Sphir>x ete. Suits S.S.B. rigs. (St>nds extra.) HI or L-Z. 
Reduced lrom 7 &ns. to 95/- each. 

Reconditioned CRI00-£18. CRIOO dc·lu•c- £28. SX73-
£110. TCSI2 A.C. 1/P-£12 etc. etc. 

7A EDWARD ST. DERBY 
4 2909 
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QST reviews 

RADIO DATA REFER E:-ICF. BOOK 

" An excellent collection of curves. tables and charts 
for the rad10 engineer, designer and radio amateur. 
Accompanr.:d wrth sullicicnt text to permit its effective 
usc, the information in the boo~ ranges from general 
formulas to step-by-step methods for TVT cure :md 
prevention. Space docs not permit listing all of Lhc a reas 
covered but here arc just a few of the subjects contained 
in the handbook: R.f. po\\cr amplifiers. Pi-network 
circuits. wide-band coupler~. nlt~rs, antennas (resonant 
lengths of half-wave dipoles. V and rhombics. folded 
d ipoles. broadside arrays, Yagr arrays etc.). trans­
mission lines. coaxial resonators. w:l\•cguidc sizes, coil 
windrng. r~.:tificr and voltage multiplier circui ts, and lots 
and I<HS of chans and tables on such things as conversion 
factors. mctrk equivalents. IU('Ipcnics of mcwls. rc­
actan.:c and resonance. ' " the end of the book urc tables 
for natural sines. cotangents nnd cosines. lognrithms. and 
square roots. The ross~~sor of this honk wi th its large 
;lmoum of essentia l reference data will ~ertainly save 
lengthy research throu~:h many volumcs."- Sertcmber, 
1964. 

Bound in blue Iinson buc~ranr. Price 12/6 (by post in 
carton 14/·l 

RSGII I'UJ3LICATIONS 
28 LITl I.E RUS F:LL ST REF'T, 1.0:-/DON, W.C. I. 

KW ELECTRONICS LTD 
have vacancies for 

SENIOR & JUNIOR DEVELOPMENT 
ENGINEERS 

Experience in circuit design of Transmitters and Re· 
ceivers essential. Experience with SSB, Transistorized 
and Printed Circuits desirable. Interesting work with 
a Progressive Company. Excellent pay and prospects. 

TEST & INSPECTION ENGINEERS 
Experience in fault finding and electronics theory 
essential. Familiarity with Communications equipment 
desirable. Inte resting work with a Progressive Com· 
pany. Excellent pay and prospects. Men with Service 
training may be suitable. 

Write stating qualifications. experience, age etc. Ali 
applications will be treated confidentially. 

494 

PERSONNEL MANAGER. 

K. W . ELECTRONICS L TO 
VANGUARD WORKS 

HEATH STREET, OARTFORO, KENT 

BLANK 
CHASSIS 

l'rtt-illloltl h1illllr- In nut O'llf'n worlu bot» 
("'Jmmt'rdal q-uaH~ b•H·h"rd AluJM{Q)QJD. 

T,.o, tkr ttt nr ft•ur •Idtd 
~.UII~ lMY ri~I!.\'JCW 
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\ 'OUC. fUZE 
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luw·~l•ltoJ thAMI"' In 1,.. a.w«, Alutnlnlmu. 

~'-t ••t hi * :1 I l'';'ti ,,, In 01- I :tllol aq iw~ UJ6 
'" ... If• -' '· ~..,,~ • ll IlL 1.0(- :S3u .va. in.. 141$1 

112 .,, In 1: ll ~.aiJ .,1 ht. ll,., :,,,., -.q. llL U J$ 
I ·U ~>·t.ln 1 !f :;~ttl In i~Hi anJ PTf"• ~U. 
I' .&. I' 3 I' A I ' :t·t; l\ 4 I' .a -
Lhu·o•an..., l"f •i11Ab1Uit7 ,, • ....,.thAn .._"*n ~,,..,. k t-J•lln .t<X!k ft"or c:alloi!'N"~ 

F"LANO&S u·. t • or f' l Col I"-~" b.ftil 
ST8£NOTUE~BD CORNERS It- urb f"flrnt''". 

PANlt.LS. \ur fir,. u1• tu 3 fl. al ~ ;s 1111· ft.. t& • • 11: HS •,.. r . •t~J). 
t 'lu• pn-11\. au•l , .. ·uklur. 

H. L. SMITH & CO. LTD. 

BRANDED CARPETS 
WILTONS · AXMINSTERS · TUFTED • ORIENTALS 

¥~ 30% DISCOUNT 
e All makes ~variable wrlh lull Mnnutacrurets Guarantees. 

e No unpcrtoct ooods sold e Froo delivery " ' lhc U.K. 

e Exper1 t i11u1g service available mos1 areas. 

£100,000 carpets on display at our London Showrooms 

INDEX TO ADVERTISERS 

A> r..:-~. Rri"n J . 
Urili'h ' .JIIOnJI K.u.htl ~·hvctl .• 

tml.1r R.llhC' Cmn('l,ln) 

Courier Cotnmunu.:.u,on,. Lcll . 

O:oyStrOIII Lid. . • 

Omhon-Uull Cm ~ct• l hi. 

FtJU~stouc R~uho I h.l. 

h1rlow. J:unc) 
Henry·, 1\ulllo I to. 
Imhof lid .. t\lfrcd 

K. \V. l!lc..:,ronk' Lui .•. 
l.nbgc.rr 1.1,1. 

M. 0. Valve> l.rd. 
Mt,,lc) f':lc\!tn.:mil:' 1 hi. 

N. W. Electric' l.tll. 
0\lcy Dc\elupn1cnt' Llcl 

P:•nrid&c Lh:cuonh:) LIJ. 

P. C. R.t<lro Ltd. 

RSG D Public.otion• 

R. T . & I. l:lc<lromc .. Ltd. 

S.S.D. Producl' I td. 

Sc~ mour Ltd .. l.,clcr 

Smilh & Co Ltd., Gco. W. 
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TITLE No. £ s. d. 

RSGB PUBLICATIONS 
The Amateur Radio Handbook (3rd Ed.). price 36 6 ........................ .. . 
Radio Data Reference Book, price 14 - .... .. .. ..... .. .............. .. ....... .. .. 
Amateur Radio Circuits Book, price 816 ... .... .... ....................... ... .. .. . 
Amateur Radio Call Book, price 5 9 ............... ..... ......... .. ............... .. 
Radio Amateurs' Examination Manual (3rd Ed.). price Sf6 ........ .. .. .... .. 
A Guide to Amateur Radio ( II th Ed.), price 5,'6 ...... .. ...... .. .. ... .. .... .. . 
Service Valve Equivalents (5th Ed.), price 3/6 ...... .. .. ...... ............... .. 
S.S.B. Equipment, price 3/- . .... .. .. ..... .... ........... .. .... .. .. ................ .. 
Communication Receivers (2nd Ed.), price 3/- ..... ............ ..... ... ... .... . 
The Morse Code for Radio Amateurs (3rd Ed.). price 2- .. .. .... .. .. ... ... .. . 

AMERICAN PUBLICATIONS 
Radio Amateurs ' Handbook (ARRL 91965 Ed.) price 42,6 ............ ........ . 
Single Sideband fort he Amateur ARRL, price 25 - .... .. .... ... .. .. ........ .. 
New Sideband Handbook, CQ, price 24'- .. .. ........... .. ......... . 
Antenna Book ARRL (I Oth Ed.), price 18/6 ......... .................. .. ........ .. 
Understanding Amateur Radio, ARRL, price 18j6 ....... ................... . 

MISCELLANEOUS (See accompanying advt.) 

TOTAL £ 

RSGB PUBLICATIONS, Dept. GAR 

28 Little Russell Street, London, W .C.l 

P lease print your name clearly in the 

adjacent box . 

• All prices include cost o f pi1cking ;~nd UK 
POStltge 

e Cheque' 3nd postal orders should be made 
payablo c.o c. he Society 

From: RADIO SOCIETY OF GREAT BRITAI N 

28 LITTLE RUSSEL L S TREE T, LON DON, W.C.I 

e Book c.olu:ns ilnd sumps annat be ucepc.ed '------------------------' 
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Radio Society of Great Britain 
(/ncorporote<1 /926) 

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

Application for Corporate Membership 

Ra dio Socie ty of Great Britain 
28 Little Russe ll Stree t 

Lo ndon, W .C. I 

I hereby apply for election as a Corporate Member of the Society and enclose a remittance for £2. I Os. Od. being the 
amount o1 my first annual subscription. 

I, the unders igned, agree that in the event of my e lection to Membership of the Radio Society of Great 
Britain, I will be governed by the Memorandum and Articles of Association of the Society and the rules and regulations thereof 
as they now are or as they may hereafter be altered; and that I will advance the objects of the Society as far as may be in my 
power; providing that whenever I shall signify in writing to the Society addressed to the Secretary that I am desirous of with­
drawing from the Society I shall at the end of one year thereafter after the payment of any arrears which may be due by me at 
that period be free from my undertaking to contribute to the assets of the Society in accordance with Clause 8 of the Memor­
andum of Association of the Society. 

Dote . .. ......... . ..... . . . .. . .. .. ... . .. . ...... . Signed .. .. ..... . ......... .. . ..... . ...... . . .... .. ... .... . ............ . 

PERSONAL DETAILS TO BE COMPLETED BY THE APPLICANT 

Surname (BLOCK LETTERS) ......... .. . ..... .......... .. . . ... ..... .. . ......... .... .. ..... .... ... ... ...... ... .............. ... .. ,, ........... , , ......... , , ....... ,, 

Christian Names in full (BLOCK LETTERS) ............. ... ...... . ..... ............. ........ .. ....... ..... .. .... .. ....... . .... ........ . ...... . .. ...... . ... .... . . 

.Address for all correspondence (BLOCK LEITERS) ...... .. ................... ..... .. .... .. ...... ...... ........... ........................... .... ......... . 

Nationality . ........ ... .............. .... . .. ... . ... ....... ... . ...... Age (If under 21) .. ....... ...... . ..... ......... ...................... . . . . ............... . 

Current Call-sign (if any) .. .... .... ... ... ....... ....... . .... .......... . ............ ... .. .... ... ... . ...... .. .... ... ..................... .. ... .. ... . ............ .. 

Details of previous membership (if any) .. ............. ...... ........... ... ..... ............... .. .. ...... ........................... .. ...................... . 

DETAILS TO BE COMPLETED BY THE PROPOSERt 

I wish to propose .. . ................ ....... . ............ ....... ......................... ....... . ..... ... .. . ...... ...... .. .for Corporate Membership. 

Proposer's Name (BLOCK LETTERS) . . . .... . .. ...... .... .. ...... .. ... . ........ ........ .. ... .. .... .... .. .. .. ..................... . .. .... ... ... . . ... ......... .. . 

Address (BLOCK LETTERS) . .... 

Call-sign (or BRS No.) ..... .. ........... . ..... . .......... .. ....... ........ ........ ..... ... .... . ...... . ..... . .. . 

Signed ... ........... ........ ................ . ........ . .............. ..... .. 

t I( the applicant is not uqu~mted wnh .;t Corporat~ Member willing to propose him for election he may submit a sul tablc referen ce in writint 
;s to his interest fn Am3tcur R:.dio. 

FOR OFFICE USE ONLY 

Approved by Council .. ... ........ ........ .. ........ ........ . ....... .......... Region Coding ....................... . ............. ........... .......... .. 

BRS N umber Issued ............ ... ............... . ...... . ....... .. .. .. First Subscription paid .................... .................................... . 

The first s ubscr iptio n of SO/ · should be enclosed with t h is application. 
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• • THO CS for dll Jatr Amateur Ramo R~llitmflm 

The NEW 'G' LINE by K.W. 
A new style of cabinet with lift up inspection lid, handsomely finished in two-tone grey stoved-enamel. fitted now 

to the KW2000, KW200A and KW600. 

The ·G' Line-KW2000A Transceiver and KW600 Amplifier 

KW MODELS 196S 
KW 2000 SSB Transceiver (90 watts) £173. A C . PSU £32. D.C. PSU !30. 
KW 2000A SSB Tronscciver ( ISO wotts) £195. A.C. PSU £40. D.C. PSU £40. 
KW 600 Linc>r Amplifier. PA tube 572 B. Complete with PSU £105. 
KW .. Viceroy" 558 Tronsmitcer. Complete with PSU £156. Extro t lotcicc filter £9. 
KW" Vonguord "AM/CW Tronsmincr 10-160m. £73/ 10/0. Also available In kit lorm. 

Carriage extra on the 11bovc. 

KW stock include$: Ad4lptors. Aer ials. 
Alrdux Coils. Beams, Converters. Filters 
SSB, McchJnical & Crystal Filters. Micro· 
phones, Mobile Whips, Nuvistor- Plugs, 
Pi·Coils, Plugs, Receivers, Rcl:tys, R.F. 
Chokes. Rotors, Signal Generators. Sockets, 
SWR indicators, Towers. T ransmitters, 
VFO's, Walki~·Talkics, Collins "S" Lin~ 
Equ ipment, etc., etc. U.S.A. Equipment. 
Trade-in Tr-.:msmitter-s and Rtoceivers. 

NEW IMPROVED 200mW MODEL 
TOKAI " Walkie-Talkie " all Tran­
sistorized Transceiver, TX anod RX 
crystal controlled on 28 ·5 Mcj s. Range 3--4 
miles. Ideal (or Emergency Services, Mobile 
c-peration, Rall ies, Beam :1djustmen t·, etc. 
Size 6i* X 2i " x It", Weight l i lb. Com· 
plete with telescopic aerial, in lcathc·r c.:..se, 
with baneries £15/0/0 C3ch (plus 5/­
CJ.rriage 01od insura.nce). 

CDR ROTORS and CONTROL UNITS 

TRIIA recommended lor 2M ... £14. 0.0 
ARll thousands in use ... 
TR44 liltCst model 
HAM-M will h•ndlc 3 " Big 

Be rtha " 

Ca.rri3ge Included. 

£21. 0.0 
£37.10.0 

£61. 0.0 

NEW! 61468 T ubes SO/· each, l /6 p. & p. 
5728 Tubes £7/10/- each, S/ 2 p.& p. 

GELOSO V.F.O.'s 4/ 104 & 4/ 102-V each 
£8/ 15/· with Escutcheon and Dial. 

GELOSO V.F.O. 4{105 with crystal­
mixer circuit. Exceptional frequency 
stability. Now available from stock. 
Write for detai ls. 

We accept trade-in equipment. Easy terms available. 

HAMMARLUND RECEIVERS: HQI70A, HQI4SX, HQISOA, HQI70A-VHF now in stock 

Kl Cobles : KA YDUBLEW, Dartford Phone: DARTFORD 25574 

Jl ' • 

I HEATH STREET, DARTFORD, KENT 

Printed in Great Britain for the RADIO SOCIETY OF GREAT RR!TAlN, New Ruskin House, Lillie Russell Street, London, W.C.I 
by The Garden City Press Limited, Letchworth, Hcrtlordshirc. 
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THE TW COMMUNICATOR 

MOBILE 

FIXED 

PORTABLE 

I_ DESIGNED FOR THE DISCERNING AMATEUR 

A RANGE OF SELF CONTAINED TRANSRECEIVERS FOR 2, 4 AND 160m 

e All Transistor Receiver-Fully Bandspread. Efficient noise limiter. I watt output. 
e Transistor Power Supply with true Toroidal Transformer (12 volt + earth). 
e T-ransmitter 10-15 watts input with C.W. and high level modulation. P.T.T. control. 
e Contemporary finish and styling in matt black, grey and chrome. 
e Only 12 in. wide, 4£ in. high and 7 in. deep. VHF £69 160m £59. 

ALSO AVAILABLE-Transmitters, Converters, Receivers and Power Supplies. Write for full 
details of our Equipment. British made and proved the best. 

*CONGRATULATIONS to GW3RUFfP RSGB 70 Mcfs Contest. 1st with a Communicator! 

T. WITHERS (Electronics) IS(b) GILBERT ST - ENFIELD - MIDDX. wA~i~663a 

MIDLAND AGENTS 
FOR 

EDDYSTONE 
RECEIVERS & COMPONENTS 

EQUIPMENT BY 
NATIONAL 
KW 
WITHERS 
GREEN & DAVIS 

MOSLEY AERIALS 

H.P. FACILITIES AVAILABLE 
PART EXCHANGES 

BAND 

~, ~-:,:.~~~ 
• f' This NEW, Sensitive absorption wave­

meter is fitted with 0-1 mA meter , and is 
a lso a m ost useful phone monitor, covers 

~ 3·5-35 Mcfs in 3 switched Bands. 

£3 • I 3 • 6 P.ltt 
1--------------1 TOUGH POLYTHENE LINE, type MLI (1 00 

lbs.), ld. per yd. or 12/6 per 100 yds. Typo 
ML2 (220 lbs.), 4d. per yd. or 25/· per 100 yds .. 
ML4 (400 lbs.), 6d, per yd., Ideal for Guys, 
L.W. Supports, Halyards. etc. Posugc Free. 

TWIN f'EEDER: 300 ohm twin r ibbon food or, 
similar KlS, 6d. per yard. Postage l l· any 
length. 75 ohm Twin Feodor, 6d. por yard. 
COPPER WIRE 14G H/D 140ft .. ll/6; 70ft., 
11 /6. Pose •nd packing 3/·. Other lengths 
pro raro 
CERAMIC f'EEDER SPREADERS,6• typo F.$., 
IOd. each. P. & P. 2/· up to 12. 
CERAMIC " T" PIECES, typo A.T. lor centre 
dipoles. l /6 each. P. & P. 1/6. 
2 METRE BEAM 5 ELEMENT W.S. YAG I. 
Complete In box with l'"' to li"' mast head 
bracket. PRICE 49/-. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 o hm, 300 
w>m. vory low loss, 1/8 per yard. P. & P. l /6. 
SO ohm, 300 w3tt coax. very low loss. 1}9 yd. 
P. & P. 2/6. 

VARIABLE CONDENSERS. All br»s with 
Ccr'"3.mic end Plates 3nd 8J11 Race Bearlng$, 
50 pF, 5/9: 1~/6: 160-7/6; 240-8/6; and 
300 pF, 9{6. Extension for ganging. P. & P. 
l/6. 
GE LOSO V.f'.O. UNITS Type 4/102 with new 
dial and escutcheon. Output on 80, 40, 20, IS 
•nd 10 metres. For 2-807 or 6164 tubes. Only 
£8.15.0, Set of valves 24/· pose free. 

RACK MOUNTING PANELS: I'Y x sr. 7', 
at•, or lOt". black cnckle finish , 5/9, 6/6, 7{6, 
9/· respectively, postage and packing, 3/·M 

170-172 Corporation St., Birmingham 4 
Ple>Se print your address. N o C.O.D. under £1. 'phone: CfN /635 

IF UNDELIVEUED Return to:-
RSGB NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, W .C.I 

IF UNDEU VEREil Return to:-
RSGB NEW RUSKIN HOUSE, 
LITT LE RUSSELL STREET, W .C. I 


