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THE EDDYSTONE HIGH STABILITY 

-the 
EA 
12 

The Eddystone " EA 12 " receiver is specially designed and built to give the extremely high 
performance. allied with ease of control. necessary for communications on the amateur bands 
under present-day condit ions. With the many refinements included. this model will produce 
fi rst-class results with all modes of signal. 

The first oscillator is crystal controlled. The oscillator which is tuned simultaneously with the 
first intermediate frequency sect ion, has very high stability, as is so essential with reception of 
s.s.b. and c.w. signals. The correct degrees of selectivity for optimum performance are obtained 
in the second intermediate frequency (100 kc/s) stages. 

A more than adequate degree of bandspread Is provided by the superb slow-motion drive 
( 140/ 1 reduction ratio) In conjunction with the wide linear scales, each of which covers 600 kc/s. 
A crystal calibrator and cursor adjuster permit accurate frequency resolution. 

Other features to noce:- 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 time-constants; independent gain controls: stand-by sensit ivity centro!; 
bright scale illumination ; robust construction : modern styling and fi ne finish. 

I \ 
Ccmprehensive m(ormotion obtainable (rom any Eddystone Distributor or from the Manufacturers:-

STRATTON & CO.LTD. EDDYSTONE WORKS. BIRMINGHAM 31. 
Telephone: PRIORY 2231-4 Telegroms: STRATNOID BIRMINGHAM Telex: 33708 
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The NCX·S was designed as a total an,ateur SC:J.tion for the 80 to 10 mccer 
bands, as a mobile or a fixed .station. NCX·S incorporcates a linear solid 
sene VFO with no warm up drift. Dial ulibr.u:ion, a digital counter read 
our 3CCUrate to I kc/s on each band with addition~l coumer ulibratlon to 
100 cycle-s. New 8·pole cryStallutice fitter, with a bandwidth of 2.8 kc/s at 
6 db and a 6.60 db shape fae<or of 1.7:1. 

Important fe:atures are: VFO input for optional VFO console: built in ALC 
(10 db); two R.F. stages in receiver: front panel choice of built in VOX, 
PTT or new MOX opcncion: easy access hinged cover; 200 watt input on 
SSB or CW, 100 watts AM ; break·in grid block CW: fut attack slow decoy 
AGC: S·meter/ pfare meccr; rrequancy range-with crysuls supplied 3,500 
to 1.000 kc/s: 7.000 to 7,300 kc/s: 11.000 to 11,500 kef.: 21,000 to 21.500 kc/s: 
'28.500 to 29,000 kc/s. 4-0-60 ohms, Pinetwork. oucpuc impedance ranee. 
100 cycles, di:al catibr;uion on :lll bands. 20 cubes, 15 scmi·tonductor.s1 41 
runccions: p3nUe16GJSs in P.A. 

Sole distrib utors: AD. AURIEMA LTD. 125 GUNNERSBURY LANE, LONDON, W.3. Telephone: ACOrn 8762 
FOR DEMONSTRATION, TERMS, PART EXCHANGE, ETC., YOUR NEAREST STOCKIST IS: 

CENTRAL LONDON, New Max Electronics ltd., 220 Edgware Ro?d, W .2. SOUTHERN ENGLAND, 
Green & Davis, 104 Hornsey Road, N.7. MIDLANDS , Chas. H. Young Ltd .. 170-172 Corporation Street, Birmingham 4. 
YORKSHIRE AND THE NORTH, Peter Seymour ltd .. 410 Beverley Road, Hull. 
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T. WITHERS (ELECTRONICS) Proudly Presents:­
rhe TW "COMMUNICATOR" 
A Range of Self.conuincd Tr:msrec;:civcrs fo r 1. 4 "Jnd 
160 Metres.-AII Transistor Rx.-Transistor P.S.U.­
High Efficiency Tx. 10·15 wa.ns inpuc- High Level 
Plate and Screen modulittion.-lntcrnal Aerial Change 
Ovcr.-Push ro Talk >nd C.W.-Only 12" wide. 7i" 
deep and ~· high. 

e SEND FOR FULL DETAILS OF THESE SUPERB 
UNITS 

"COMMUNICATOR " 2 and 4 complete with crystal £69 "COMMUNICATOR" 160 V.F.O . controlled £59 

Also available for 2 or 4 metres­
TRANSMITTERS 
TW-2,10 watt Tx with High -level Modulation 23 gns. 
TW 2-50 A SO watt Tx with Internal Mains P.S.U. and 

High level Modulator . .. £59 
TW 2-120 The finest High Power 2 m Tx available com-

plete with High level Modulator ... . .. £69 
TW-70 24 watt input 70 em Tx complete with High 

level Modulator ... £59 
TW TOPBANDER 10 watts input complete with 

High l evel Modulator £23 
POWER SUPPLIES 
TW 10 watt Mains P.S.U.fControl Unit £15 
TW 10 watt Mobile P.S.U.JControl Unit (12v) £15 
TW 70 em P.S.U. for the TW 70 £30 
TW 2· 120 P.S.U. £35 

15(8) GILBERT STREET ENFIELD 

PETER SEYMOUR LTD. 
£ •. d. 

ARSBLF/ E fully rebuilt with p.v.c. wir ing. Fitted with "S" 
motor, I.F. gnin. improved B.F.O . Injection for S.S.B. etc. 
Complete with new cabinet . .• .. . ... (£1 P,P.) 

less cabinet .• .. . ... ..• . .• 
Hallicrafters SXI40 r~ctory wired receiver 80·6 mtrs. (£1 P.P.) 
Eddystone 840C 480 kc/s-30 mc/s, II 0-240 AC. DC input. As 

new ... ... . .. ... ... ... . . . . . . .. 
Hamm3rlund SP600JX{6 5-40 kc/s·S4 mcfs, shon wave listeners 

dre.J.m tcceiver. Cost new £496. Offered with t2 months 

40 0 0 
35 0 0 
30 0 0 

45 0 0 

guuotn tee .. ... . .. ..• . .. . .. ••• I SO 0 
Jap3ncsc multimctcrs 1000 ohms per volt. 0-15-IS0-1000 voles 

AC. DC. 0-150 mA, 0-100.000 ohms (1 /6 P.P.) l 0 0 
Bnnd new Mullard BYIOO silicon rectifiers. BOO p.i.v. -400 

mA .. . . . . .. . ... ... .. • .. . (6d. P.P.) 
Sphln>< S.S.B. TX 160-80-20 mtrs. 70W. p.e.p. available from 

0 

stock . .. . . . ... .. • 75 0 
Bug keys in stock. 
hp3ncsc :r.ll tr-ansistor/rcl3y fu ll y electronic characters, 2"10 AC 16 10 0 
RACAL RAI7. A very r3rc receiver. In outstanding condition 295 0 0 
Green and Davis 28-30 mcfs I.F. 2 mtr. converters late.st model 

Mk.4 ... ... .. . .• . .. 14 14 0 
Diversity mixer uniu fiued with 2"" 200 uA meter, v3lves ccc. I S 0 
RTTY flltors. foltor froq. 460-800 cfs 550-2250 aod 1700-3450 

c/s ... . .. ... •.. .. . (2/6 P.P.) 
Eddystone "S" meter, Bl:ac~ finish to $Uit 750, 640, 888, tote . ... 

Mosley CM I 80-10 mcrs as new ... ..• . .. • .. 
Hallicr:.l.fters SX Ill 80-10 mtrs selectable sidebands, etc. .. 
Holllcr:>ftcrs ~·1 10 540 Kc-30 Mc/s plus 80· 10 mtrs bandsproad 
Eddystone 840A,ASO K-30 Mc/s . . •. • ... .•. . .. 
Nation3l NC 303 as new ilmiltcur bJnds only 160·10 mtrs . .• 

12 6 
5 0 0 

45 0 0 
90 0 0 
50 0 0 
30 0 0 

110 0 0 
Power units input 220-240 AC. Output 6·3 at SA 250 DC at 
100 MA. si.o W3f " H6" D16t" . .. .. . ... (3/6d. p.p.) 2 0 0 

URGENTLY REQUIRED 
Your surplus Modern Equipment 

Complete Stations purchased 

410 BEVERLEY ROAD, HULL, YORKSHIRE 
Telephone: HUll 41938 (43353 o(tor 7.30 p.m.) 
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CONVERTERS 
TW Nuvistor Converter (6DS4) 

With built-in Mains P.S.U. ... 
II gns. 
... £15 
9 gns. 
. .. £18 

TW Transistor Converter (2N2360) 
TW 70 em A2521 Trough line 

RECEIVERS 

(A wide range of I.F.s is available. 
Full details given on our leaflets) 

TW Twomobile All Transistor. 144-146 11cfs 
TW Fourmobile 70·1-70·7 Mcfs 

. .. £30 
• £30 

19 gns. TW Topmobile 1·8-2·0 Mc/s 

AERIALS 
TW Minihalo. Small and easily mounted £2. 17. 6. 
Only <he finest components and workmanshap are used In TW equipmen t 

MIDDLESEX 

I 

Tel: WALTHAM CROSS 26638 

BXI TOWERS 
SELF-SUPPORTING TILT O VER, CRANK 

UP AND DOWN 
Elecc,.lc Arc Weld•d 

Hoc Dipped Galva nized 

These towers have cwo or three teles­
~oping sections. winding up to SO or 60 
feet. At the top is a Rotator Mounting 
Platform for a C.D. R. or Prop Pitch 
Motor. The sections hinge on a 6 ft. 
ground post with a winch to tilt the 
tower over to ground level fer easy 

fixing and adjustment of Antenna. 
Will support full siz.e J Elemeot, 2.0 Motro Sc.am 

or T rt B:tn d Quad 

Price: Complcu~ with Ground Po.u 11nd two 
Winchel 

SO ft. TWO SECTION £ 120 DELIVERED 

60 ft. THREE SECTION £155 DELIVERED 
Motoriscd winch . Remote control raising and 
lowering o r tower rrom shack. fully automatic. 
Adjusuble height with limit switches. Fo r A/C 
Mains on ly. Price! £49.0.0. C omplete with shack 
conc:rol unit. 

JAMES FARLOW 
~9 MOU NT PLEASANT ROAD 

CHIGWELL, ESSEX 
Tel.: H•i••ult 4546 

"Demonsc:ra,ion tower un be seen ;;at my QTH" 

SEE YOU ~t the LONDO N S.S.B. DI NNER 
MA Y 29th, 1965, WALDORF HOTEL 
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Sp~tl4lA dUJU trill! prolhpllll S~:SO FOJC. [LJ.USTHATP.I) J .. ~~l"'f.}!.'f8 radio entl1usiast. Amo ng the many interesting and 
(It orolu &Lt&J~;ht. aMty, worklna: ouL Wl.al 1\rtA ot r.n:r.t.erLd req;ulr«J o.ntl 

infom1ative articles in the January iss ue is featured re!tning t.o trtblc below. wblch 11 f(Jr !~~r·;:dtd chullJ Sn 18 t .w.g. (for lG a.w.s;. 

481Q. Jn. 41-

I 
17G " I· ln. 8/· I 30• Ill]. ln. 12,1• " Tbe T r a n s ivox Mon o phonic Organ " by A. T. Hawkins. 

~0 t q. ln. 6/· '.!08 tq. ln. 8/.. 336 eq. ln. )3!· 
Ohtainable from your Newsagent, price 2/3. Al . nual tl'l,.q.ln. er. 'l-6(1 t q. lu. 10.'• 308 IQ. ln. 141· 

144 ,q. Jn. 11· 272 MJ. ln. llf.·· and pro nua. Subscription 33/- p.a .. inclusive of pos tage, from the P . .t P. 2{6 r. a v 2!9 1'. & r. 3/ · 
FLANGES u·. a· or i , 6rl. Pt:t bend. Publishers 

ST&EMOTBEHED CORKERS l /· 4'&<'h conlu. 
PARELS. The I."UDC roat.t.ru1 c.sn be t~upplltd for paoo.ll, II(Tffll.f, etc .. 0\t. ·Hj ~1· 

if... (JG a.w.a: .. 6JS) plu_., 11 ll P. (0\'<!t £2 tKH'l fn:=e) DATA PUBLICATIONS LTD 
H. L SMITH & co. LTD. 57, Maida Vale, London, W.9. 

287·289 ~DOW ABE ROAIJ, LO!IIDO.!\. \\','! I' AD Gi>Ol/7096 

VALVES 
Brand new, indi · \ ' RIM/30 61· GYSOT 6.'- CI.G 9/- IG02 8!- S:l2 15!-v·r ... c ~.'- li \ '!JW(1TJl 91- GLG(; 8/- u;J.:·:.-. ·~~- S37 91-
vidually packed Vli33A 4/- li:t<O 8/6 61.00A 7/8 l tl('::J 101- l'tt:l 51-

VU3!1 8! 6.\Jl7 41- o r~7o 4/- HlOt: 9/- b~ll 101-
and guaranteed vx:~:.u.tl 4.'· GA(,"j' 21· cL:J• 4'8 1007 61- GGA 14'-

W2 1 61- GAO:• 2/.S 61.02tt 519 l OBI 81- b84 101-
AC/llL 4[6 Y.llt"80 6/- ~-~\\'4/600 8/ 8 PYS2 5,t- W"118 81- UAC7 61- 0!\7 6/- 1!\.\11 61- fl5-l 4c11 
ACN 81 ~rll'sa 718 f 'WolSfMJ 818 rvs; 81- Wll (l 81- GAllO 101- 1}~70 619 2{)1l .. 131- !}t,:, ! t6 
ACGPE:o; 61 EB.'S9 819 0 1/"..360 91- rnoo 016 XC<; 7/8 G.'\JD 8'8 GQW 61- •J J B\1 91- p:.~..: 21-
ALGO 5/- 1-!(;a'l 4 ,t- 0 1/371K 191- l'Zl·3!i 91- XII~ 8!- GAJ7 3·- GH.i 6.'6 "-\LGGT 5;8 !J.)7 5/-
AilS 51- t:Co3 l216 o~or20 51- 1"Zl·76 12'- X\4~ 8/- GAKG 61- I).~A7 11- 2.QVf• 61- 9~A 4/-
A liP 3/6 t:cro 41- CZ3~ 10/- QP'.!l 6J- yp 1/- t:A I\ft Gi- 6SA7CI1' 8/8 2JZ4C 6/6 l!Jl:! 6/-
ARrS 3/- f:COO 2/- OZ!J.I 101- Q l"lo 51- \'&3 51- flAKi 81- AS lOOT 4/- 26ZS 7/8 IIJI!i 31-
ARI'l2 2(8 J;C!)l 31- U63 7/- Q 1"2M 61- Yll6 4'- 6A I.~ 3/- tiS(:7 7/- ';!.57.UQT 818 Hi t() 8/-
AUJlo2J 71- ECCBI 41- JJK!;4 2218 QSI~0/10 101- \'tltl 81- GA L.GW 71- IJS.t:7CT 6/- 21107 8/- l G'.'!:.! 121-
AU I~4 3/8 HCC8:.! 61- lfLI2200 101- Q.S9MO 5/8 Z21 81- t}A~l:"; 2!8 nse1 6/- 30 6/- 1625 01-
ARI,34 4/- E(;(;;&1 6{- 11t...2K 2!5 QfU20".! 8.'- ZSOOll 201- M>la 4}- GSPI'•OT 6,8 30CIO 9/8 16'20 31-
.<!ITPI ~ 1-!<X.'li• 6/8 lll..'l3 8/- QVO..&f i 81- ?.SO It' 10/- OAQ~ 1/- IJ.Stri 31- 30>'~ 816 lt."l!l 4/8 
ATP4 RCC8G 818 HL23DIJ 61- 118 8!- IA3 3 '- GAQ5W 91- OSJi 61- ~OYI.I 10/6 20:'11 6/-
ATl'7 5[6 F.<X.'Ill 4/- InA I 4;- 110 ·1/ I::SO 801- 1A.5(;T 6/- 6 A.S6 41- 6SJ70T 6/8 301'1!l 12/- •o•:l!' 1318 
AU7 65/- P.('.PS~ 71- UVII~ 9/- lt~71 8/- I D-1-~ 301- OA!lll\\' 9/- CSJn · 8/8 3vi·Lt 8/- 406a ill-
lll)'_.,j 101- ECU 42 8/- K3A 34/- 81341' )6/- IC.:iGT 81- tiMi<l 22!0 6SK7 418 3:.0LtiGT 71- 4318C 30.'-
8!14 s.r- P.CITSl 51- K T!I'2 81- SISO 12/8 IIJSOT 81- 6AT6 3,(8 GSJ.i(:'f 618 3:-.T 1118 070, 91-ss:; 2tl/ - ECI!S3 716 KT33C 61- 8 1 .. 2 8!8 lt:7G 718 GA Uti 71- G~!'\7 318 3L\\'.a 61- ~i2G 61-oss• 47/8 EC'LS<l 5/8 KT-44 619 Sf'~ I 118 11'2 3 '- tiA.\:.a 81- 6SQ7 61· 3.;Z3 81- GM4 7'-
8 213< 18,L I-!CLS2 718 KTGa 41- SPGI 1/8 IGI:tJT 8/- GIHQ 81- G!l-'37 2/- 3!JZ4GT 81- GOt~ 61-
DTW ~I- ~:CLU )0/- KTfiG 1219 SI .. ~HO 318 11.1 218 GIH 81- GU<OT u,8 3.;>.~GT 81- GOSO 22:-
UT3J 261- ~CLSO 16/- KT67 l:i!- ST\'2$0{"0 12/6 l l.A(i 81- ODS (I 2:6 GVtJO 51- 37 4/- 7193 119 
BT4:. 1501- •:P3' 2/8 I>T70 8/8 ST\'i0/80 8J- I I.CG 11- 0UA11 4/· tivoo·r 616 3S 41- 747~ 21-
8T&.1 35/- f.:F3f; 318 KTSC 2!11- 8U2I.;OA 10'- ll.ll·l 4/· ORA";' 61- tWO.ll 81- 41M I' 41- SOI'JA 26/-
CC3L 21- r:PS7 7/- KTSS 181- T-Il 8/8 l~:,!lll 61· GOt~ij 413 6.X 4 318 ·UA{l GO!'ri: 36/- 8020 8/-
CL33 9!- EPSO 6/- KTWOl 418 TI~Z'l 6/- 1!'43 4 '· GLIJ7 11- r.x:.o 61- 21~$0 8/- 9001 3/-
CV7l 31- E P•O 8/- KT W63 2/- 1'~5 16/ - 1~ 7(J 4/- Ci8.R";' 9:- foX QCIT 613 60UKl'r 8'- U002 t /8 
CV71 e.r- F.F•1 6!- KTZ·II 8/- T!'ll 6!- llt·l 51- 06Wti 9!- 0\'GO 61- 53A 7'6 ooo:J 81-
CVl OZ 11- Y.l'OO 2 '8 KT7.0G3 5/- ~'TI5 36/- lRoJ 318 004 2'· 6·3RI.2 101- ~· 81- ooo• !!,8 
CVIO:S 41 · F.P:i2 6!- Ll'2 10/- TTilSI 451· 154 61- G("(,l(:· :e,e QZ< 61- M 81- 0006 216 
CV-1014 7/- f;p:.r. 81- LG3 51- 'l:l.0$:!11 4/- IS$ 418 G(;I;Ul' or- i fli 718 60 81- C.B. Tub<• 
CV40 lU 6/- •:1'71 718 MAIOO 9/ · T Z20 18/- IT• 21- GC6 41- iCG 10/- '" 616 CV169G 
CV~026 10/- EF72 51- MSU2 12f- 1'Z40 30/- !!A3 61- OCGO 31· 7CG 7/- 70 6/- 100.11 551-
C'V40·HI 40/- EFfl3 4[8 ~m• 5/- USI 8/- 2AfJ or- GCSO 31- i C7 Gi - " 010 Y.•~O•!Il/16 281-
CY31 5/6 t.!F74 4/- ~JilL PC 101- Ul~/1 8}- 28:!0 8/- GC'UII 416 i H7 7/3 78 51- \'('!IV7 281-
Dl 118 >!!'SO 5.'- lll.G 8/- U17 5/- 2<.'20 1/· I;(';! I so:- 7Q7 7/- 80 &j6 \'('1113$ 341-
041 3/3 t:F8.a 4/6 t\105 81- Ul8 6/- 2<.'2<1A Sl- 01)6 31- iV7 6/- &I 91- \'4..'1U38 A 40/-not 81- t:Fso 6!- N1<:17 7/- \]~ Ill- 2C.H 218 GE~ 81· 77.~ 416 sz s;- \ '('lt131'A 35/-
1)77 313 f!VS9 31~ l<C::T2 101- U2i 8{- 2(!.1:1 4218 6FS(I 5 '3 so~ 218 84 81- \'('Jll)lil\ 40/-
DA30 1218 E}o""9t 2/9 011~ 7/- 002 61- 2C45 2218 GP.\OT 619 98t; 3,'8 8.:0A~ 81· \T(~lt!iliC 40/-
()AGO 761- HP9'.l 2/- ()CS 61- UAilCSU 418 ~~~~j 30/- GI'CO 41- !IU2 31- ~lOVI"T 3PI'~ 45/-
DAF!Hl 8/- 'f;F~"t:t 61- 003 61- UDC·II 61- ~S\ l2J- Cf'7 61- IIP.3 37,6 i·ph\ 216 1.(:1'1 301-
1)1)41 41- P.PIS.'i 81- 01 ... 41- UD.FSQ 6/8 2 1l'.!l 5!- GVSC 816 l2AG 2!6 !.'l!WA 11· L P1•7A l2J-
Dl:Tti 8}- Y.I'IS. 81- OZ4A 51- UBF89 6/8 2X2 3/- GFI~ 4!8 12Arri s;- 2'..>0'1'11 41- Pboto Tobtl 01!.'1"211 2/- FUlTI 300/- I'<.'CS4 61- lTDL21 111- 3A4 41- GPI ~ 6/- 12.A..IT8 Ill- ~:!SOU 9/- ClWa 6/-0>!1'2& l61· 1--:1..3~ 3,19 P(:(.~lj 71- \ ){]Cij6 816 3A/l6 A 261- Gt'3"J 41- l'lAT7 41- 307A 618 08111 12'8 DJ.''73 6!- E I.!J.I 10/- 1'0069 10/ - UCH 42 818 SAHtiJ 35/- Gt'33 31- 12AU7 6/- 3130 2!JJ- 931A 661-Dl'lll 3'- t;L:lf, 51- I.:PilO 61- 0<;1181 61- M /107/l l 25/- <lOCO 2/6 I'!AX.i 8; - 3oOR 81- 0097C 3601-Df'9~- 31· E l.!l$ 17/6 i"'Cf'S:! 818 UCUl2 81- a Do 41- GUI 8 '· 12A\'7 101- !t~iA 10i -

Speclal Valv~s I>F'IlU 61- ·~L-11 7/· I'Cf'&.l 6/- UCL83 )6/- 38 7 61- OUGM 1/8 PlRAU 6/6 :I GSA 6/-
l>J\02 8!6 J.;J.A'! 8/- I'CI.SI 91- UP• I 71- 3824 5/- OJ• 91- l'lDF.G 71- 3!13A 151· Al.'TG 18 
OKOO 616 HLOO 81- I'CLS2 8/- UIAl 8/- 3UZS 16/· GJ4WA 10/- 1~81£7 1/- oi1JCA 8/ - A0:.-.'9 U2 
o 1m 51- F:uu 8/- I'Cl.s:l 813 ULil• 518 3£20 50/- GJ~ 3/8 l'lC8 3!- 703A 34/- K:I<JI 14 
Dl.93 6,'- f:LS3 6{3 l'CUH 7/- uur, 71- SQOGT 7/8 f,J,5(J 21- 1'2:1nl 2!- 7Q5A 101- Kll.~-2A !31101-
DUJ4 61e KLa• 6,'- I'CLIIG 9/- UU9 816 SS< 4'- a.ro 318 1-.!J:.(;T 218 71Ml 60/- 1824 25/-
OJ.9G 6/8 ELl!! 81- PEN25 4!8 UY21 718 3V< 619 GJGW 6/· 121701' 8 '6 717A 3!- 2J2'2 12/101-
DLSIU 81· EL!ll 4!6 Pf.~4G 31- U\'8~ 5/- 4C21 35/- f',J-;(; 61· 12K7(l 'r 21- 72-IA )6'- 'oW~·· 3 
OUU9 161- t~L~6 51- Pt-;:i220A 31- Vll20 4/- •o1 4} - CJ'7>1 8i- 121is~r 101- 801 01- oll7A 30/-
t:sop 231- t: MSO 81- 1'1.36 718 V lMi 5/- 6AI7~C 61- GK60T 516 1~070T 313 80S 22!8 ;·:~~v 131/10/• f!ll48 2i8 t:MSI 718 I'LSS 161- VI04..4 20)- MIHO 5/· OK7G 2!- I~SAi 

.,,_ 
80."1 30/-

F.I23Z 9/ - m: 813 I' LSI 11- J V2023 1316 OII·IO V 8i- 6K7GT 4i9 I'!:Wi 4/- 807 81- 72SA/ R $0{-
E12CO 501· 9/- r•u2 61-l v-Mt•"'o w- 6TR 7/- OK8C 31- 1:2507 3'- SOB 8 ' - 7-.:!bA 30.'-
f:14lG 30}- ~sst 10/- I'LS!l 6(-· Vl"'!3 31- OU•I<l 410 GK8CT 813 12~1T7 31- 811 11i8 ~2GA 19/-
l-.:1~24 1216 I;$U2QS 8/- rt..S4 8,6 V I)I3!J 91- 6Vo1CJ 8/- UKSM 818 12!!J7 5/- 813 831- Tra.uislon 
V.AOO lJ- EYOI 6!8 l'l1:!4A ~~i:t \'IU)!) 51- t.Xo.I.O 8/8 6 K2.; 121- 12St\7GT 31- ~lfo 361- oc-u 8/-
EA73 71- 1nfao 8/- I'TIO \"1110>130 51- 6Y3Cl 4J- nt.!:ln 6!- I~N7fJT 5t9 SitU A 34/- OC<G 8!-
t:AGC80 6/- •: YUl 31- I"T'MIJ 1/6 12SU7 5/- WJ» 5(1.'- OC72 71-
I!ACIII 3/6 t:Z-10 51- 1~.\l 7/8 P. c. RADIO LTD. l"!Y4 21- 8308 41- Ot'81 11-
EA.F42 8{- EZ41 8!8 I' X• 141:1 HI.? 7 1- 83!!t\ t5/- OC~2 10/-
EBS4 l/8 t:z so 6/8 I· X.~ 9/-
EBUl 31- EZSI 3/8 I•YS~ 8!8 170 GOLDHAWK RD., W.ll M tt~\·J· OTI/ ,.:lUi f 1\' ~T()(;E indud~ 04Jhot~ ltav Tu4u t:llC33 61- I'/G007 5/- f'V33 816 a •td Spcdal Volru. U.K. 01'\lert~IJelow J!.l 1'. J: 1'. 1!· : O\'\'f P.RCH 7{- P/ 6061 ${- l'YBO 518 SHEpherd's Bush 4946 tl, ",!/·; Ol"fr .C.'l, t•, 8. P. free. C.O.D. ~~tl i!:J:tr:~. Ov<'l'tta• f!BCSO 5/ - P/ 6063 41- P\ 'Sl 616 l'ON\.31te c'tU';\ 1\1. «Mt. 

I Open 9-5.30 p.m. except Thursday 9-t p.m. PERSONAL CALLERS WELCOME I 
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~~~~~~~~~--·~~ Save money building any Heathkit model 
A wide range of British and American models to choose from 

RADIO-AMATEUR EQUIPMENT • TEST INSTRUMENTS • HI-FI EQUIPMENT 
(A/1 British models ore available in kit form or assembled. Deferred terms available U.K. aver £10) 

HIGH SEN S ITIVITY GENERAL COVERAG E RECEIVER. 
Model RG· I. Frequency covenge from 600 kc/s to 1.5 Me/sand 
1.7 Mc/s to 32 Mc/s. Send lor deraHs. 

K it £39.16.0 Asse mbled £53.0.0 
OPTIONAL EXTRAS >v>ilable lo r models RG·I ond RA·I. 

" MOHICA N" GENERAL COVERAG E RECEIVER. Model 
GC.·IU . In che forerront of desi&n. wit h .f pieio-electric trans· 
fih:en, JO tnnsistors, variable tuned BFO ~nd Zenner diode 
srabiliser. Kit £37.17.6 Assembled £45.17.6 
Sui10ble Bartery Elimin>tor, Model UBE-1 Kit £2. 17.6 

" AMATEUR" TRANSMITTER, Mode l DX-IOOU. Covers 
:~.H the "amoneur" bands from 160-10 metres, ISO watts DC input. 
Own power supply. Kit £79.10.0 Assembled £104. 15.0 

SINGLE SIDEBAND ADAPTOR, Model SB-IOU. For use 
with most AM transmitter.s. le.ss than JW RF input power 
required lor lOW output. Oper>tion on 80. i O, 20, IS ond 10m. 
on u.s.a .. L.S.S. or D.S.B. Kit £39.5.0 Assem b led £54.18.0 

" AMATEUR" TRANSMITTER, Mode l D X -40U. From 
SO· I Om. Power input 75W C.W., 60W peak. CC phone. O utput 
iOW to >eriol. Kit £33.19.0 A ssembled £45.8.0 

VARIABLE FREQ. OSCILLATOR, Mode l VF- IU. Coli­
braced 160- IOm. Fixed output on l60 and 10m. Ideal ror our 
DX-iOU •nd simibr TX. 

Kit £10.17.6 Assembled £15. 19.6 

GRID DIP METER, Mod e l GD-IU. Continuous coverage 1.8 
to 130 Mc/ s. Self contained. 

Kit £10.19.6 Assembled £13.19.6 

RG· I GC· IU 

RA- 1 DX·IOOU 

" AMATEUR" BANDS RECEI VER, Mo de l RA-1. Covers all 
"amateur" bands. 10-160 metres. Half~l:lctice cry.sul filter ;u: 
1.6 Mc/s I.F. Provision for fixed, porublc or mobile uses. 
Switched USB and lSB for SSB. 

Kit 09.6.6 Assembled £51.10.0 
Q MULTIPLIER, Model QPM- 1. May be used with receivers 
ha.ving -iSO~.tJ70 kc/s, I.F. Provides either additional selectivity or 
signol rejection. Sell powered. Mo d e l QPM-16 lor 1.6 Mc/s I. F. 

Eithe r m o de l Kit £8. IO.o Auem!!!cd Hl. I ~.O 

AMERICAN HEATHKIT SINGLE SIDEBAND EQUIPMENT 
At tile time of going to press all imported models ore subject to on additional levy of opprox. 15% on prices quoted 

below. Full details sent on request. 
SB-300E "AMATEUR" 80- IOm. BAN OS RECEIVER. This 
de luxe receiver offers unsurpused ~luc to the R~dio Amueur. 
or advanced concept, ~mploying up-to-dne desi&n 3.0d con­
struction techniques, lu ultim:ue spcciflc:uion ensures un­
paralleled pedorm3nce. Full specification 3nd details on request. 
Weicht 12 lb. Power req: 115/ 230V A.C. 50/60 c/s. Size: 
tir x 6i" x 13t•. Kit £133.14.0 less s peaker 

A fitting compan ion for this receiver is the S B-400E TRANS­
MITTER which is designed for .. lock·in" facilities with the 
SB·lOOE. A seU-powered filtcr-t:ypc TX covering the amateur 
bands 80 to 10m. with P.E.P. of 180 wnts. Weight: 33 lb. 

Kit £165.4.0 Send (or lull specification. 

' CANTENNA " TRANSMITTER DUMMY LOAD, 
Model HN-31. Simplifie.s servicing and testing. £5 4s. 0. 
REFLECTED POWER METER. Model HM- 11 . lndic>tes 
Antcnna/Tx match. £8.8.0 Kit. 

FILTER-TYPE SSB TRA NSCEIVER MODELS lor t he 80, 
40, o r 20 m etro ba nds. 200W P.E.P. input TX. ltc.V son.si tivic:y 
RX. Employs c:uy-to- build printed board technique:~. with pre­
aligned circuiu. Power req: SOOV D.C. at 250 mA. 250V D.C. at 
100 rnA. 12SV D.C. neg. •t 5 mA. 12V A.C. or D.C. >t 3.75A. 

Model HW-IlE 80m. 
HW-llE iOm. Kit £60.1.0 eac h 
HW-llE 10m. 
GH- 11 Push-Talk Micro p hone £J. I3.0 

1 

SEND FOR THE COMPREHENSIVE ILLUS­
T RAT ED AMERICA N HEATHKIT CATALOGUE 

SHO WING RANGE. Sent lor only 1/· post paid. 

r -;;.:: .::d :-. FRiE B'RiTiS'H'CATA'ZoaUE(Ycs/No) -I 
1 AMERICAN CATALOGUE 1/- (Yes/No) I 

Full de toils ol modcl(s) .............. .......... . ........... . ...... ....... . 

.............................................................. ~ .. ~ ........... . 
NAME ...... .. . ..... . ... . .. .. . .................... .. ....... . ..... .. . ..... .. 
(Block capitals) 
ADDRESS .. .......... ........ ....... ......... ................. .. .... .. .. .. . 

I 
I 
I 
I 

"' .. 

. ~ .... .,., 
.· ~'"'...' . ~ 

' ' 

SB-400E SB-300E 

r - ·., ........ ,,,4 
. ' 

I ·• 

I • 
• • ; t4 

... ;. .-~ t..· .,. • _fl ,... , ... 
HO-IOE HW-IlE 

MONITOR 'SCOPE, Mo de l HO-IOE. A must lor the SSB 
station. Gives at-a-gl;mce viu.1al indication of your tn.nsmitted 
sicn;al and the incoming signal dispf:lyin&: envelope patterns. 
Bui lt-in tWO·tone generator ensures :t cleJ.n output signal. 
Power req: 115/llOV A.C. 50/60 c/s. Kit £34.10.0 

, MANY O THER BRITISH MODELS 
Covorin& a wide range of ~quipment includin1 models for 
the Home, Service Workshop, laboratories and TC!st dcpts. 

SEND FOR FULL CATALOGUE 

DAYST ROM LTD 
DEPT. RBI, GLOUCESTER, ENGLAND 

THE BRITISH HOME OF HEATHKIT MODELS 

I__.::..:.:. .. .::.:..:·:.::.:. .. .::.:..:·:.::.:.··.::.:..:·:.::.:. .. ::..:.:.·:.::.:. .. ::..:.:. · ::.:.:: ·::..:.:. ·~~~...!------------------~ 
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lYrecision---------~ 

soldering l 

I 

------------------------~ Two lightweight Irons designed primarily for work in 
the radio and electronic fields ... Superspeed and 
M lniscope by Ent hoven. 
Both work from a low voltage supply, and feature 
small size, simple operat ion, and very fast heat-up. 
MINISCOPE-for fine work. 5-second heat-up, 
spring loaded switch. W eighs less than 2 oz. 
SUPERSPEED-more powerfu l than conventional 
150-watt irons I 6-second heat- up, spring-loaded 
sw it ch. W eighs 3t oz. Both irons 39/6 each. Supply : 
2.5-6.3 volts. 4-volt tr ansformer 35/ 6 extra. 
SU PERSPE ED solder 
T he reliable solder with the stellate core. There's a 
Superspeed alloy for every job, in a wide range of 
guages a nd packings. Precision w ork demands the 
best possible solder; you can rely on Superspeed. 

r·· -· ·--- - - --~ 

:·------JENTHOVEN 
~-------1SOLDERS LIMITED 
~-- -- ·- - ~ Sa les O ffice & W orks Upper Ordnance 
i Wharf, Rotherhi the Street, London, 
~---- ·--: S.E. 16 BERmondsey 2014 

:Head Office: D ominion Buildings. 
~ ---- - -------~ Soulh Place,London. E.C.2 MON 0391. 
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VARIABlE 
FREQUENCY ANTENNA 

The DX aerial for 
any QTH 

Hear and work that spicey O')( with the Joystick -lilt 
yoursoll outol the frustration ol lump of wire' local 
contacts - pump out a real beely sirnal - yes even 
lrom Inside a tlat or bunralow. 

A life time of experience ind .uri~l *' kn.ow .. 
how •• has gone into rhe development of t .his 
revolutionary principle of ~ Variable Frequency 
Antenna on which World P.:uents ar<t now pend· 
ing, Posscssin& the unique property of ~n oven 
pcrform:&:ncc over all frequencies bee. ween 1·5: 30 
Mc[s , the Jo)'stick's special matching facilities and 
associated A.T.U. ensures efficiency on ;ny fre· 
qucncy. Peak performance for tfansmis.sion and 
maximum voltage for reception-tho Joystick 
is a m:~ior break·through for ardent SWls 3nd 
~II licensed sutions. 
Over 1,500 stations oil ovt.r the world ore olreody 
equipped wilh a Joystick. 

AMAZING REPORT ON " JOYSTICK 
MOBILE SYSTEM" compucd with 68 f t. long 
wire 20ft. High. 

(Sec •• JOY" NEWS No. Son p>ge 56) 

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

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

7 lowell atrHt. aroad$taln, Kent. Tel: THANET 62535 
Ple:ue su~ply "JOYSTICK" (tick appropriate box) 

8 Sundard model £3 I Os. Od. 
De luxe model (all copper RF elemoncs) H lOs. Od. 

8 "JOYMATCH•• type 3 lor receiving Q Is. Od. 
••JOYMATCH" typeS lor transmitting £1 l s. Od. 

Enclosed is cheque/M.O./P.O. value £.. ...... . 
0 Ple.ue send brochuru ;and testimoni:a.Js 

Name ................ .......................... (Call sicn) ... .. . ....... .... . 

I 
I 
I 
I 
I 

I ~:~:~~::::::::::::~:::~~:.·:::::::::::·~~~~~·;::::::::: :::::::::::: : ::··;~·~; I ·····----· RSGB BULLETIN JANUARY, 1965 



AIR BLOWER 

New Features : 

SIZE 268TM (APPROX 
1V CUBE) 

FOR COOLING 
VALVES AND 
ANY ELECTRONIC 
EQUIPMENT 

NOW 
ONLY 

49/6 
Carriage 
Paid U.K. 

FREE DISCHARGE 
VOLUME: 

MOULDED CASE 

MOTOR COVER 

40 CUBI C FEET 
PER MINUTE 

230v SUPPLY 

CASH WITH ORDER ONLY 

AIRFLOW DEVELOPMENTS LTD 
Lancaster Road, High Wycombe, Bucks 

A2521 LOW NOISE 
70 and 23CM 
RF AMPLIFIER 

70CM- GAIN 22dB NOISE FACTOR 6·BdB 

23CM-GAIN 15 dB NOISE FACTOR 11·5dB 

Full detai l s a.re avai lable on request 

The M-0 Valve Co ltd 
Broo k G reen. London W6 

T e le phone: RIVerside 343'1 

RSGB BULLETIN JANUARY, 1965 

NEW from 
Labgear 

THE BACKGROUND-NOISE FREE 

MOBILE 
MICROPHONE 

Price 64/- Fixing clip 5/-

The rising response of this microphone dis­
criminates against low frequency 'thumps' 
and 'bangs' and engine noise. It is designed 
for close speaking and yields outstanding high 
intelligibilit y. Supplied complete with 'push 
to talk' switch and non-kink lead . 

Write for further details on:-
E5140 One Sixty Twin £15.15. 0 
E5 141 D.C. P.S.U. fo r E5140 £8. 0. 0 
E5142 AC P.S.U. for E5140 £7. 7. 0 
E5143 Speech Compressor £5. 0. 0 
ESI4S Reflectometer £7.19. 6 

Lt1bgea1· Li1nite1l 
CROMWELL ROAD CAMBRIDGE 

Telegram: Labgear Cambridge 
Telephone: Cambridge 47301 (4 lines) 

7 



The CTR·I, 6-BAND, 200 W ATT SSBJCW TRANS<..EJ¥'ER, 160-10 ME'fKES 
A trendsetter at the October I.R.C.E. show. Collins mechanical filter, USB/ LSB all bands, ruggedly built, engraved 
front panel, compact size I SiN x s;~-• x lOt~. weight 27 lbs. CW sidetone built in. Up to 12,200 kcfs bands. Pro· 
visions for separate v.f.o . for wide range split frequency operation, external Q-multiplier and vox operation. 

Price for 6-band coverage £175 
Also available from stock, CPS-I m a tching a.c. power supply and speaker suits KWM-2, 325-3, NCX-3 etc. 

£33 lOs. Od. 
808/C, 12v. mobile powe r supply for CTR·I. Fully protected, suit most any 200 watt equipment. £36 lOs. Od. 
In stock; S hure 201 ce ra m ic and 401 A contro lled magnetic mikes with PIT switch and coiled cord at pre-15% 
prices. £4 5s. Od. and £7 6s. 8d . resp. 
N ewmarket 3 wa t t tra nsisto rized a udio units, 3 ohm output. £5 5s. Od. 
Also 400 mW units, IS ohm output at 52s. 6d. State whether high or low impedance input. 
We are distributors of the famous Airm ed m o bile boom mic rophones weighing less than two ounces. Electro­
magnetic £7 I Os. Od. Noise cancelling type £9 I Os. Od. 
All items c;arriage extra. 
SEE YOU AT THE SSB DINNER 
IN LONDON, MAY 29, 1965 

182 Pentonville Road, London, N . l 
'phone BRU 6358 

4 BAND SSB 
SB-33 

A 4 band single sideband transceiver represen­
ting the finest value for money ever. On ly 3 

valves-18 transistors 18 d iodes. 

Frequency coverage, 3·7-3·9 Mcfs; 7·05-7 ·25 

Mcfs; 14· 1- 14·3 Mcfs;21·25-2H5 Mcfs. 
£163. 16. 0. Deposit only 16gns. 

SBI-LA IMW Linear £135. 2. 0. (ex stock) 

SB2-DCP 12v P.S.U. £38. 8. 0. 

e Low cost· ( No P.S.U. Required ) e Ex-stock · Immedia t e delivery e T ransistorised · W e igh t 151bs. 

s ize 5f h ll i w IO.j-d e 135 W a tts P.E.P. Ma ins or Mobile e Colli ns Mecha nical Fil ter. 2· 1 kcfs: 100 c.p.s. 

drift in any 30 min. period. 

a nte nna switching required . 

e Re ce iver Se nsitiv it y be tte r than IJ.I.V for IOdb S/ N Ratio e N o Externa l 

S.A.£. or Phone (or (urrher infOrmodotl or call for demonstration. H.P. ond Pore EKchonge on reQue-St. 

GREEN & DAVIS LTD. BRIAN J. AYRES & CO. 
104 H o rn s ey Ro a d , LONDON , N . 7 . 

T e l: NOR 6871 
2 1 Vi c t or ia R o ad , Surbi to n , SURREY. 

Tel : El mbridge 2833 
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RADIO SOCIETY OF GREAT BRITAIN 
INCORPORATED 

1926 

PATRON 
H.R.H. THE PRINCE PHILIP 

DUKE OF EDINBURGH, K.G. 

--cOUNCIL 1965, _____________ ..._ 

PRESIDENT E. W . YEOMANSON , G311R 

IMMEDIATE PAST PRESIDENT G. M . C. Stone, AM lEE, AMIERE, G3FZL 

HONORARY TREASURER N.Caws, FCA, G3BVG 

ORDINARY ELECTED MEMBERS J . C. Foster , G2JF 
R. C. Hills, BSc (Eng ), AM IEE, AMIERE, 

G3H RH 
E. G. Ingram, GM61Z 
A. 0. M i lne, G2M I 
L. E. Newnham, BSc, G6NZ 
R. F. Stevens, G28VN 
J. W. Swinner ton, TO, BSc (Econ)(H ons), AI L , 

G2YS 

ZONAL REPRESENTATIVES 

Lo uis V arney , AMIEE, AIL, G5RV 

H . A . Bartlett, G5QA 
L. N . Goldsbrough , BSc (Oxon ), G3ERB 
J . C. Graham , G3TR 
R. H . James, AMIEE, AMIERE, GW3BFH 
A . D. Patte1·son, BASe, G13KYP 
F. K . Par ker G3FUR 
J . F. Shepherd, GM3 EGW 

GENERAL MANAGER AND SECRETARY John A. Rouse, G2AHL 

llllllllllllllllt!IIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIJIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIII!IIJIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ'IIIIIIIIIIIIIIItllllllllllllllllllllillllllllllliiiiiiiiiHIIIIIIIIUIIIIIIIIIIIOIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'IIIlllllllllliiiiiOIIIIIIIIIIIIIIIIIII!IIIIllllliiiiiiiiiiiiiiiiiiiiiiiiiiiUI! 

REGIONAL REPRESENTATIVES 
Heglon 1.- North \\'••stern. n. O' llrleu, (l2A)[V, l WMerpnrk Road, l'routou. lSirkrl\hcntl, l:hcohlrc. 
llcglon 2.-~orth E:>Stcm. J . ll. Petty. GUW, &SO n.-,.lnmcs .ltoutl, Shcll.lr ld 10, York~hl rc. 
ltcglon :l.-\\"c;;t llidlund,;. \\' . A. ll lg~:lns, flSGF, 33 Cedars Av<~uuc. Kingswlnford , Brierley liiii, Stall;;. 
ll<·glon 4.-J·:n•t ,\llcllruuls. F. (;. Wnrd, C2CYV. 5 I; JIInnds Avenue. J,itt loovcr. D<tb)· . 
ltegiou 5.- E:,.tern . S . J. Crantlclt1, G5BQ, St. Luke's, 47 Warren Jtond, Cambridge. 
1\rgion 11.-~onth (;eutrnl. J .. \\'.Lewis, GS~U., 34 Clce,·e1amls A\·enuc, t heltcnhnm, 01Puccoltrsh irc. 
Hcgiou i.- JAmlou. P. A. 'l'horogoocl , (HKO. 3& Gibbs (lrccn , ]><1gwnrc, ~tldd1csc.,. 
Hcg1on <>.~~ou th 1·;:t'tern. )lormnn D. )lnttnck, G21H'G, " L)rnckstoncs," l$5 Cheriton !toad, Folkcslonc, K<:llt. 
Ht·glon 9.-~outh "'•'•lorn. 1l. " · t:rlllln.l:5l! ll. 13 A1cxnn<lra .ltonol, Up1nuds, Brlstol 3. 
1tc•giou 10.- South Wnlo'•. e. H. l'nrsons. GWSNI', 00 Mncsrcoetl Roatl, llcnth. Carol if!'. Glnmor~nu. 
Hegion 1 1.-~ort11 \ \"ules. J . B. Thornton Lnwn:ncc, G\\"3J(;.A. ·· f'errnnporth!"l~ast J\\'Cimn. Bryn Xcwydtl, l'rP$t:ltyu. l•'lfurSihfn·. 
llr~ion 12.- )lorth·T::ast l\~ot 1uu<l. H. B. Woftlm1cn, GM:ll;l)V, 5 ltnckwcil Crcsceul. Thurso. ('nllluocs~. 
1\c~inn 1~.-South- Enst Scotland. t:. 1' . )fJilor, G~!3U:\f, 8 P1cwlouds Gnrtlens, Etliubur~:h 10. 
lteglon 14.- \\'est Seml:md. n. \\', K. ~rnenclle, (DlG~In. lii·l 1\in"Snen) Hoad, <:lasgow, S.~ . 
!legion lo.- Norih(·rn Jn•laoul. J. \\'illincu Dou~inl', OT3.JWI), 21 Wcllln~ton Onrclens, 13nugor, Co. Duwn. 
llegiou 1U.- lo:asl An~llu. 1' . . T. ;\:>ish. c;:mrx. U )!ilclmrws, Danhurv. Cloe1msfor<l. l·)ss~s. 
Hc,;jiou li,-!inutlwrn. 1 •. H . . F. :-:Ooufll\n;·ll, (;~.l I.'S, 15 l·tOilyh.rmk HOnd, lfythc,. OIUhaulpton, llnr1lS. 

lllllllllllllllllllllllllilllllliiDIIIIIIntll!llll!l!!!!!lllilllrlll'll!lillllliiiiiiiiiiiUIImiUIIIIIIIIIII!ItnllltnltniiiiiiiUIIIIIIIIIIUIIIIIIIIIIIIITIIIIInllliiiOIIIIIIUIIIIIIIJIIIIIIIIIIIIIIItnnntllllllllllllllllllmUIIIIIIIIIIIIIIIIilllllliiiiDIIIIIIII!IIIfllllllll:lllllilll!lllllllllllllllllllllllnllllllllllllllllllllllllllllllllllntlinllllllll 

QSL BUREAU MANAGER 
A. 0. M ilne, G2M I, 29 Kechi II Gardens, Bromley, Ken t 
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SPECIFICATIO-NS AND 
PERFORMANCE DA'fA: 

• GA(N ( 8;dq,j (F/8 24 -.lb.) 
• HANDLES /r1AX<IM,UM LEGAL POWER 
• BOOM L'ENGTH 24 ft. 
• MiV<IMUM, ELEMENT LE:.NGl'H 37 ft. 
• TURNifiiG RADIUS 22 fl. 
e WiND L@AQ (80 rrtPI> wii!!J)-140 /b:s. 
• ASS.E():fBLED WEIGHT 40 ll)s. 
e SHIPPING WEIGHT 49V• lbs. 

Mosie¥ has designed the mos.t ot~tstanding three element 
array for 20 metres on the· ~ket today. This clean­
line aerial will give you that~X punch that will over-. l' ~~ 
ride QRM. This aerial has one~ qnti-flutter design which 
virtu.ally e liminates e lement Jl.Uttef and boom vlbrdtion. 
The A-203-C is a wide s paced, gamma matche.d, ful l size 
beam, built with swaged tubing .elements for extra duro-. 
abHity. This antenha will approach the performance of 
many four to ,s ix elernent beams wit~out the headaches of 
large size and weight necessary for. these large beoms. 

NEW RV-4 Vertical. 10, IS, 20 and 40 metres, requires no radia ls. 
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 Ho r izontal Dipole. I 0, I S and 20 metres. Self-supporting 

from centre. 700 watts p.e.p. s.s.b. 
TD-3 Jr. Trap wire Dipole. 10, IS and 20 or 40 metres. 
D-4BC. Base loading Coil for 80 metres with V-4-6. 
MA-3. Mobile Whip. 10, IS and 20 metres. 
SWL-7. Receiving Dipole kit . I I. 13, 16, 19, 25, 31 and 49 metres. 
RD-5. Receiving Dipole kit. 10, IS, 20, 40 and 80 metres. 

Beams TA-33. TA-32, TA-36. 2 kw. p.e.p. s.s.b. 10, 15, and 20 metres. 
TA-33 Jr. TA-32 Jr. 700 watts p.e.p. s.s.b. 10. IS and 20 met res. 
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. 
Rmate>rs, Towers and Coax. Cable. 

We are the Antenna people 

... ,.IJ~ftd. 
40~ Vai1ey Road, New C.ostessey, Norwl~h, Norfolk, Nor. 26K 
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MEMO 

To: From: 
All members Editor, 

RSGB Publications 

Assistant Editor for RSGB Publications 

The right man to fill a responsible position on the 

RSGB Headquarters staff is required immediately. 

This man (or woman for that matter) can write quickly 

and clearly, is painstaking without being pedantic, has a 

''feel'' for modern English, has an enquiring mind and a 

forward-looking attitude to life, has a sympathy for the 

work of others (as do all editors, of course!) and would 

like to work on the RSGB Bulletin and associated publications. 

Almost certainly he is an active radio amateur. ·He could 

probably have written this advertisement far better, with 

shorter sentences, less words and more information during 

the i ntervals in a VOX-controlled QSO . He will have had 

several years' experience in journalism. 

He wil l find the work alternately challenging and 

mundane and will be ready to act as Assistant Editor of the 

RSGB Bulletin within a short time. 

The salary is expected to be not less than £1200 p.a. 

If you are this individual you are invited to write, 

giving details of educat i on and career to date, to the General 

Manager, Radio Society of Great Britain, 28 Li ttle Russell 

Street, London, W.C.l. 
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A HOME-BREWED 

CRANK-UP 
By Rev. J . L. R. CRAWLEY, GJLBX * 

THE telescopic pole to be described was designed to carry 
a Mosley TK33. Jr three clement beam to a height of 

some 50 ft. , and to keep it there in the face of the strongest 
gales of the Northumbrian coast. For two years it has 
ch~crfully accepted the worst stonns, coming through with 
11ying colours. 

ln addition to being able to withstand adverse we;Hhcr 
cot.dttiuns, the pole had to be capable of being lowered so as 
to place the beam at a height suitable for adjustments and 
periodic clu:cks. 1 his lead to th~ choice of a telescopic 
construction. 

1 he general arrangement of the device is quite straight­
forward as will be seen from Fig. I. It. consists of three 
sections, each about 18 ft. in length, fitting one inside the 
other, the lowest section being 3 in. in diameter. 1 he middle 
and upper sections each decrease in wameter by about ! in .. 
so allowing clearance for the hauling wire between the 
~ections. The need for this c learance will be seen from Fig. 
2. Although not essential, it would be an advantage if the 
tops of the lower and middle sections were fitted with a 
reducing collar which would assist in keeping out the 
weather. All sections arc steel tubes. 

At the top of each of the three sections, three iron rings 
arc welded at 120° intervals. 1 hcsc fnrm the anchorage for 
the guy wires: a tie-on· point for the hauling wire, and a 
mottnting point for the free sheave pulley block associated 
with each section. 

All guy wires are insulated from the mast by an insulator 
placed in each wire close to the terminating ring. In addi­
tion, further insulators arc placed along the length of each 
guy wire so that no part of a ny guy wire becomes resonant 
at the highest frequency to be used . 

The guy wires a re terminated at ground level in three steel 
stakes-set 120• apart- embedded in concrete. 1 he stakes 
arc made from steel tube, one cr.d of which has been flattened 
for a short distance. and drilled through the flattened section 
accordingly. See part o f Fig. 4. Bottle screws- sometimes 
called wire tensio ners- are includd in each guy wire, thus 
a llowing adjustment of the tension of each wire ir.dividually. 

Te lescoping System 
The middle ar.d to p sectio ns o r the mast arc elevated bv 

means of a hauling wire, one hauling wire to each section.· 
Consider the middle section in Fig. 2. 1 h~ hauling wire is 

made fast to one o f the iro n rings. It is then passed into the 
lower section via a h·'le made for this purpose, down the 
tltbe and around a fixed pulley firmly fitted to the bOttom of 
the middle section, back up the tube- in the space between 
the inner and omer tubes-at~d out through an exit hole 
positioned under another iron ring. From here it travels 
over a free pulley ard d0wn to a winch secured to the 
bottom end o f the lower sect ion. Wind up the winch. and up 
it goes. 

• Longhouchron Vicara~~. Alnwick. Northumberl;md. 
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,~-FIT ROTATOR AND BOOH 

~-------- GUY WIRE AHCHO~AGE 
~ ' .. ,, .... """' 

Fia. I. General impression o f comple te d mast. Note t hat while 
o nly one set o f ruys is illustrated, three sets at 120"' in terval• are 

used. 

Thi~ systen~ is ~uplicatcd for the top section of the mast. 
the wtre term111atmg on a separate winch. 

Fixed Pulleys 
h is important to ensure tint the fixed pulleys inserted in 

the bottom ends of both the middle a nd upper sections are 
solidly fixed. T he writer found the best way was to usc a 
pulley which was just big enough to enter the lower section. 
but of such a s ize that it had to be forced into the unper 
section. After fi tting the pulley to the bottom of the secton 
concerned. h1rdwood ch0cks were driven. one up each side 
of the sheave, to firmly lock it into pnsition. The downward 
thnt~t. of ·he mast itself will retain the pulley in position. 
stabthzed by th:: chocks. 

RSGB BULLETIN JANUARY, 1965 



.-··-··-

FIXED PULlEY 
------ ----"7 , 

/::-:.-·.,/ 
,'i' ··~.} \.\ 

I \ 

NEXT SECTION 

WELD 

HAULING WIRE 

Base Fitting 
This is illustrated in Fig. 4. Two 3 in. angle irons are 

embedded in concrete to a depth of about 4 ft., with about 
another 18 in. above ground, these posts being separated by 
about 4 in. In the writer's case, the whole of the telescopic 
pole is used as a quarter wave vertical on 80m, and this has a 
direct bearing on the manner in which the pole is fitted to 
the ground stakes, for, under such conditions, the pole must 
be fully insulated. 

Under ordinary circumstances, all that is needed is a hefty 
steel pin which passes through the ground stakes and the 
pole. If the pole itself is to be used as a radiator, then this 
pin must be fitted with a tough insulated sleeve, and washers 
used between the pole and ground stakes. The general 
method of mounting is shown in Fig. 4(a), and the construc­
tion of the insulated pin detailed. 

Assembly 
After all the ground work has been completed, the mast 

is assembled on the ground witJt all sections closed up. It 
is then set on the ground stakes swivel pin, hoisted to tJ1e 
vertical, and the lower guyst made orr, final tension adjust­
ments being by manipulation of the bottle-screws. The 
middle section is then cranked up, guys made off and 
tensioned, followed by the top section. While not antici-

Fia. 2. Hoistina arranaement:s, and route taken by haulin1 wire. liJ 
Note that there must be sufficient space between the tubes to 

allow free passaae of the hauline wire. 

Winch 
A simple winch, sec Fig. 3, is needed for each hauling 

wire. If you cannot cope with constructing this yourself a 
local blacksmith, or small cogineering works may be pre­
pared to help. A ratchet system is essential, and two types 
are illustrated. One employs a standard cut gear-ex-mangle 
- with a locking arm and pin, while the other uses a normal 
gravity operated lock. The gravity type is much to be 
preferred as it is self-locking during the cranking operation. 

The winches are secured to the lower mast section by large 
U bolts which encircle the mast, two U bolts being used for 
each wincJ1. 

Typt A· STANDARD CUT GEAR 

Fi1. 3. Construction of the winches showina alternative lock1nc and 
ratchet a rranaemenu. 
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STEEL PI:---~ u_ L 

~ONSL~ 
- n-- WASHER 

RETAIN lNG PIN 

Fie. 4. Ground work for bue of mast and cuy stakes toaether with 
details of an inaulated mountina pin. (See text.) 

paling any calamity, do cut the guy wires to the approximate 
length ar.d roughly tie th~m orr before enthusiastically, and 
speedily, cranking up the various sections. If it does fall 
down-it will be with a whacking great thump I 

Once the pole is correctly guyed, it can be lowered for the 
fitting of a CDR rotor, and the array of your choice. 

Very little maintenance is required other than the generous 
use of an oilcan on the pulleys and hauling wires from time 
to time, and the prudent use of paint to minimise rusting. 

t The guy wires should be of" 10 ton snatch •• specification. tmd the 
h:wling wire.s of '' 2 ton stress ''- EnfTOR. 
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THROUGH AMATEUR RADIO 
Part 3 

By P. G.: MARTIN, G JPDM • 

0 F the material appearing in this series, a large fraction 
of it will , in future, be of a constructional, rather than 

theoretical, nature. ln pursuance of this scheme, we present 
l11is month details of a multimeter, which is a device for 
measuring voltage, current, and resistance over a wide range 
of values and with a fair degree of accuracy. 

Let it be w1derstood that such instruments requi re a 
number of precision components (particularly resistors) and 
these must either be bought at quite inhibitive cost, or selec-

IKV 

IOOV 

+ 
F SO SO)JA / 

INTERNAL 
RESISTANCE 

rg =aeon 

IOV 

IV 

R4 

0·88!1 

COMMON 
NEGATIVE TERMINAL 

Rl 

R2 

R3 

'OHMS' 

-1 I•SV 
CELL 

+ 

12Kfi SKfi 

lmA 

IOmA 

Fig. I. Cir'cuit of the d.c. section of the mult i m e ter. 

ted carefully [rom standard components using techniques 
which are described here. This, together with the require­
ment of a sensitive meter movement, explains why good 
mullimeters a rc so expensive when bought ready-made. 
However, no shack is complete without o ne o f the instru­
ments, and any effort or expense incurred in obtaining one 
is very quickly repaid. • 

Most measuring equipment makes use of at least one 
moving coil meter. The operation of these depends on the 
magnetic eflbct of the current, the theory of which wi ll be 
covered next time. Suffice it to be said that a cu.rrent deflects 
the meter movement by an amount proportional to the cur-

• RSGU 1'echnic<tl Ocvelopmcnt Sub-committee 
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rem so tha t a need.!.: connected to this movement and passing 
over a scale can give an accurate indication or the meter 
current. 

A very useful term in connection wi th meters is full-scale 
de/fectiou (r.s.d.). nus is the current required to swing th.: 
needle of the meter from o ne end or the scale to the other, 
and it depends on the physical structure of the meter move­
ment- magnet strength, spring tension. and so on. Now we 
can say that at the heart or a ny multi meter will be found a 
basic meter movement with a full-scale deflection or between 
about 20 a nd 100 microamps (1-'A). Such a movement is, of 
course, very sensitive, and being finely made, is also ex­
tremely delicate. Allowing currents much greater than the 
f.s.d. to flow through the meter wi ll result in the needle get­
ting twisted round the stops at the scale ends, or the meter 
coil getting burnt out. Either is p retty catastrophic. 

The rest of a multimetcr comprises a series o f resistors, a 
rectifier (in instruments measuring a.c. as well as d.c.), and 
a small battery (used in resistance measurement). 

A meter movement alone can onlv measure currents 
between zero and its f.s.d. To measure higher currents. or 
any voltages, networks of resistors must be used to adjust 
its characteristics. R esistors in parallel with the meter a re 
called shums, rmd enable the meter to measure higher cur­
rents; resistors in series with the meter. called multipliers. 
enable it to read voltages. 

Pract ical Circuit 
Fig. I shows the circuit of a multi meter with four current 

ranges, four voltage ranges, and a resistance range. lt will 
measure up to o ne kilovolt, up to 100 milliamps, <UJd up to 
about 50 K ohms. 

A 50 1~A meter is the centre of I he system. the one used 
o rig inally measuring •· Romgens/hour," but the scales were 
easi ly changed. These meters are avai lable from a number 
of s urplus equipment dealers. lls resistance was measured 
as 880 o hms, and once that is known. it is quite simple to 
calculate all the resistance values. 

If you should use a meter other than the one specified, 

1·5 or 3V 
METER 
UNOER 
TEST 

lOOK 

f ig. 2. Hook·up ror me;uuring the re$istance of a sensitive meter. 
Adjust the 100 K ohm potentiometer so that the meter reads full­
scale deflection, then connect the 5 K ohm potentiometer across the 
meter and adjust it so the meter reads exactly half of full-scale 
deflection. The part of the S K ohm potentiometer then in circuit 
equals the m e ter resistance, and can be measured with an ohm· 

meter. 
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you will need to mcasun.: its resistance. This would be ad­
visable anyway, in case the resistance of the recommended 
item varies from one specimen tO another. The system of 
measurement used originally requires an accurate ohm­
meter. which is, of course, borrowed from someone, and the 
procedure is outlined in Fig. 2. II is not possible to measure 
the resistance of a very sensitive meter directly with an 
ordinary ohm-meter, as it will pass a milliamp or so in the 
process, but if you arc lucky the resistance may be marked 
somewhere on the scale. 

The Compound Shunt 
We muM now work through the simple calculations giving 

the values of the four shunt resistors. 
At the first terminal, the sensitivity is 100 J'A. When 

measuring a current of 100 ~·A, 50 i<A will flow through the 
meter, and the same will flow through the series resistors 
R I, R2, R3 and R4, as the total shunt resistance is made 
equal to the meter resistance. 

When it is required to measure I rnA using the second 

+ 

COMMON 

Fia. l. Circuit used for findina required shunt resittors. 

terminal, 50 i<A must flow through the meter (as before) and 
Rl, and the rest- 950 1•A- through the remaining resistors 
R2, R3 and R4. We can equate ll1e voltages (I x R com­
ponents) across these networks, and obtain : 

50(r~ + Rl ) = 950(R2 + R3 + R4) 
50(880 + R l) ... 950(880 - RJ) 
This gives R I = 792 ohms 

A similar argument for a current of 10 rnA through the 
third terminal gives: 

50(r, + R l + R2) "' 9950(R3 + R4) 
50(880 + 792 + R2) = 9950(880 - 792 - R2) 
hence R2 = 79·14 ohms 

Similarly R3 = 7·98 ohms 
and R4 = 0·88 ohms 

The values of these four resistors can be quickly worked 
out for any meter used as the basic movement, whatever its 
f.s.d. or internal resistance, r 1• 

We now come up against a little difficulty-that of finding 
resistors of the values just calculated. But there are easy 
ways out of anything like this if you can borrow some equip­
ment from a friend . This time it is just a reasonably accurate 
d.c. ammeter. 

Use a 10 ohm resistor for R3, 100 ohms for R2, and forget 
R4 for now. Connect the circuit of Fig. 3 to the 100 !'A 
terminal of the meter, and adjust the circuit current with 
YR I to 100 /'A. as read on an accurate ammeter. Now con­
nect standard I K ohm resistors (any tolerance) in place of 
Rl , umil one is found which causes the meter to read exactly 
full-scale deflection. The meter sbould then be calibrated at 
suitable intervals from I to 10. 

Now connect the external circuit to the I rnA terminal, 
adjust the circuit current to I mA, and try the various 100 
ohm resistors in place of R2 until the meter reads full-scale 
deflection again. 

Take a length of resistance wire with resistance just over 
I ohm (such as about 3 in. of 26 s.w.g. Eureka wire), and 
place it in the position of R4. Try various 10 ohm resistors 
in place of R3, with a circuit current of 10 rnA, unti l the 
meter reads f.s.d. again, and repeat for a circuit current of 
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100 mA, this time trimming the length of the.resistance wire. 
This can conveniently be wound ·round· a •high value com­
position resistor when a ll adjustments are niade. 

At this stage, then, we have a multi-range ammeter. 

The Multiplier Resistors 
The calculations around these are simpler, and Ohm's 

Law can be used for resistance (R = ~), where v is the 

required f.s.d., and I the meter sensitivity- note lllat this is 
now 100 I'A instead of the original 50 /'A, because of the 
shunt resistors in the meter circuit. 

Once a value for R is found for a given range, the resist­
ance of the meter and parallel shunts must be subtracted 
from it, as well as any multiplying resistors further down 
the chain. 

IV 880 
Hence RA = 100 x to-• A - T = 9560 ohms 

lOY 880 
Rn = 1 x 10• A - 2 - 9560 = 90 K ohms 

Similarly, Re = 900 K ohms and Ro = 9 M ohms 
If you use a different meter, these calculations will be very 

simple to repeat. 
If the accuracy of the meter is to be, say, two per cent, 

then the tolerance of these resistors used must be of tlle same 
order, and a 9560 ohm resistor of that tolerance would be 
almost impossible to lind. We therefore resort to a tech­
nique similar to that used for the current section of the 
meter, only this time an accurate voltmeter must lx. bor­
rowed, one which is capable of reading from one volt to 
preferably, one kilovolt. ' 

Connect the circuit of Fig. 4 to the I volt terminal, adjust 
the applied voltage to the same, and try various 10 K ohm 
resistors in the place of R" until one is found which gives 
f.s.d. on the new meter. Wire it in, and repeat the process 
for the SCC?nd terminal, applying 10 volts and trying 100 
K ohm res1stors. Repeat similarly for the remaining two 
ranges, but if a source of I kY is not available, use about 
250 volts, and find a 10 M ohm resistor which deflects the 
meter to exactly 2·5 on the scale. 

Measurement of Resistance 
In this section of the multimeter, we have a I ·5 volt cell 

connected in series with the meter and the resistors R' and 
YR', which are such that the meter reads exactly f.s.d. when 
the o.H.MS and COMMON terminals are joined together, which 
condtlton corresponds, of course, to zero external resistance. 
When setting up, the two leads are shorted and VR' adjusted 
to satisfy this. 

If a resistance is connected between llle two terminals, the 
meter reading will fall as this resistance is increased. Hence 
the resistance scale will read backwards. It is also non­
linc:ar, being more cramped at the high resistance end, but 
reststors up to 100 K ·ohms may be measured easily. 

The resistance scale may be calculated in two ways. 
Obviously, if many high-tolerance components of suitable 
" round " values are available, the scale could be calibrated 
using these in turn, and in various series and parallel 

COMMON CALI&RATEO 
VOLTMETER 

Fia. 41. Circuit used for findina required multiplier resistors. 

IS 



arrangements . A lternatively, it can be calibrated theoretic­
ally, knowing that wilh a 1·5 volt cell, and a total resistance 
contributed by R' and VR' of 15 K ohms will give exactly 
full-scale deflection with no e.xtcrnal resistance. 

More Ohm's Law calculat ions come into this, and the 
meier reading for a given external resistance is obviously 
given by: 

1·5 1,-------
.15,000 + R ext 

or something similar if a different meter was used. From 
this formula, the fo llowing points should be marked on the 
scale: 

R 
(ohms) 

1000 
2000 
3000 
4000 
5000 

10,000 
15,000 
20,000 
25,000 
30,000 

Current 
scale 

calihration 
9·38 
8·83 
8·34 
7-90 
7·50 
6·00 
5·00 
4·29 
3·75 
3·33 

R 
(ohms) 

40,000 
50,000 
60,000 
70,000 
80,000 
90,000 

100,000 
200,000 
500,000 

AC DC -
X 

Current 
scale 

calibration 
2·73 
2·3 1 
2·00 
1·77 
1·58 
1·43 
1·31 
0·70 
0·29 

TO DC 
SECTION 

COMMON 

Fie. S. The a..c. sect.ion of the meter, The four diodes are specifie d 
in the text, and the l·pole chanaeover switch is fitted r:-o the front 

panel. 

A.C. Voltage Measurement 
This facili ty is not included in the model multimeter, 

because the values of multiplying resistors needed in the a.c. 
voltage arm depend greatly on the characteristics of the 
rectifier used to change the a.c. into d.c. However, it is quite 
simple to add to the circuit. and find the resistors experi­
mentally, by the same procedure as before. 

The meter should be removed from the circuit of Fig. I 
at the points X-X, and replaced with the arrangement in 
Fig. 5. The changeover switch which takes the meter from 
the d.c. circuits to the rectifiers has been included o n. the 
front panel of the prototype, so the only change necessary 
in the construction would be to make the panel slightly 
wider so as to accommodate the three extra terminals. 

The bridge rectifier C R 1-4 should consist of either a small 
copper oxide meter rectifier (a common junk-box item), or 
four germanium diodes connected in the usual bridge con­
figuration. The OA70 diode would be suitable here. Silicon 
diodes, and otl1ers, are unsuitable for this purpose. as they 
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r.c 
LINS 

COMMON CALIBRATED 
AC VOLTMETER 

f ja, 6. System for adju•tina component values in the a.c. section of 
the meter. The source of a.c. volta1e can be any h.t. trandormer 

s econdary with an output o f 250 volt:J.f o r areater. 

require a n appreciable positive voltage across them before 
conduction sta n s (as much as J ·5 volts). 

As when calibrating the other ranges, the job is easy when 
a ready-calibrated instrument is available: this time an a.c. 
voltmeter. Set up the circuit of Fig. 6, and apply 10 volts 
a.c. to the JO volt a .c. terminal o f the meter. Working from 
high values to low. find a resistor for Rz which gives a read­
ing ncar f.s.d. Then take a bundle of the nearest preferred 
value and find o ne whicl.1 gives exactly f.s.d. Repeat th is for 
other voltages and tcrnuna ls. 

The scale for a.c. voltages will be slightly non-linear, 
because the resistance of the diode bridge is not independent 
o f voltage. This should be checked, and if the a.c. scale is 
sufficiently difl'creni from the d.c. scale, mark another scale 
on the meter, calibrated in conjunction with the borrowed 
a.c. voltmeter. 

Construction 
It is recommended that all the components of the multi­

meter be mounted on a panel, about 6 in. x 4 in., or according 
to the size o f meter used, so that this can be screwed on top 
of a suitable box or case. One of the familiar tliecast boxes 
could be used here, or perhaps another idea o f the con­
structor's invention. In the prototype, the battery for the 
resistan ce section was mounted in a clip inside the case, and 
a twisted flex was routed to the relevant terminals on the 
panel. 

Remember that there is complete freedom in layout when 
building such an instrument as a mult imeter. because no 

(Cominucd OJI page 2if) 

A ,.e;a_r•of-panel view of the multi mete r s:howinc the layout of the. 
componenu. The shunts and multipliers ~re on the rie:ht of the 
meter in this picture with the potentiometer and chanae·-over 

switch below. 

RSGB BULLETIN JANUARY, 1965 



TECHNICAL TOPICS By PAT HAWKER, G3VA 

The Cost of Amateur Radio New A.M.fS.S.B.fC. W. Detector Diode Bandspread Tuning 

R.F. Power Transistors 

Silicon Transistors 

Japlmese Filters Regenerative I.F. circuit GJSYC Front-end 

Trausistor Clwracteristics H.T. jrom A.F.jor Mobile Operation 

TECHN ICAL journalism has been defined by one cynic 
as .. scribbling on the back of advertisements." This 

is always a chastening and suitably humbling thought for 
those of us who endeavour to fill the pages be!ween the 
prestige page advertisements at the beginning of the BuLL 
and the even more essential "classificds " at the back. 

In truth, in Amateur Radio the advertisements often 
reflect the •· sta te of the art " every bit as much as the edi­
torial. For every reader who is stirred to try out a circuit 
from IT we guess that there are about five who are more 
concerned with weighing U(> the pros and cons of that new 
Brand X receiver or s.s.b. transceiver offered at £100. £200 
or so on- up to £600 for the latest frequency-synthesized, 
solid-state receiver. 

lt is clear that there is an increasing tendency for new gear 
to become more complex, and to be built to higher technical 
standards, and hence to become a l1igh-cost commodity. 
Such equipment appears to find a reasonably assured market. 
What o ther conclusion can one draw from some of those 
illuminating ·• classifieds "-such as the one the other month 
seeking to dispose of geaf bought Ortly six months before 
and with a retail value of over £400. 

Thinking back to our school days in the 'thirties when it 
was a matter of careful deliberation whether to remain con­
tent with a 6s. 6d. 6L6 p.a. or really splash out on a 17s. 6d. 
T20, and the receiver, of course, was a battery 0-V-1-we 
wonder whether there is not a real danger of the hobby slip· 
ping away from those to whom it should have most appeal, 
and upon whom its future really depends. 

For it is no good expecting youngsters to be attracted to a 
hobby in which for many years they would have to be con­
tent with inferior gear or results, unless they happen to have 
made a ·• pop .. record. Fortunately, this is sti ll not the case. 
Home-construction and modi-
fication of older gear- govern-
ment surplus or secondhand-
can provide at moderate costs 
gear which. if not a lways so 
convenient to install or oper-
ate, or so compact. can at 
least hold its own on the air 
with the de luxe models. 1t is 
a ll very well jokingly defining 
·· surplus" as .. cheap in 
theory- expensive in prac· 
lice,'' but we feel that if ever 
we start erecting a high-cost 
barrier to the newcomer, it 
will be a sad day for Amateur 
Radio. 

1FT 

IM 

AGC ___ ... 

3M lpF 

For all these reasons some of the most welcome sights at 
the 1964 RSGB Exhibition were the group projects such as 
that of the Wirral Society for building modern s.s.b. and 
a.m. transmitters at less than £40 each. The pooling of 
knowledge and test equipment is surely the answer to the 
problems of selling up and alignment of complex gear­
though we hope that members are being encouraged to do 
this individually rather than one or two gen-men doing the 
lot. 

A.M . S.S.B. C. W. Detector 
After such a dose of moralizing, we feel obliged to provide 

some possible pointers to updating or constructing low-cost 
receivers. Fortunately a number of interesting circuits have 
come to light recently. 

For instance, from the .. Noteworthy Circuits .. feature of 
Radio-Eiectrouic:s (November, 1964)-originating from 
Philco who have a patent pending on the circuit-comes a 
new detector/a.g.c. circuit de.sigoed for optimum perfor­
mance on a.m./c.w./s.s.b. without the need for the indepen­
dent detectors involved with s.s.b. product detectors, and 
permitting a.g.c. to be used on all modes. 

The arrangement, Fig . .1 , consists basically of a 6AS6 
valve used as a grid-leak power detector. When SJ is in the 
a.m. position, the crystal-controlled b.f.o. is disconnected. 
The incoming i.f. signals are rectified in the grid/cathode 
circuit and the detected signal amplified in the anode circuit. 
A.g.c. is taken off from the cathode circuit with the I N91 
crystal diode used to delay the operation of the a.g.c. until 
the signal strength reaches a satisfactory level. S2 selects 
the a.g.c. time-constant. 

On s.s.b. and c.w. the b.f.o. signal is fed to the suppressor 
of the 6AS6 and mixes with the incoming signals in the 
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Some years ago, we wrote 
in A Guide to Amateur Radio 
that .. fortunately, results de­
pend much more upon the 
skill and knowledge of the 
operator than upon the pos­
session of a well-filled purse." 
This perhaps is less true to­
day, but at least has not yet 
been entirely outmoded. 

CATHODE OF I K 
i~ NAL ---~w---..:,j 
AMP 

S METER 

Fi1. L Phi teo circuit for combined a.m.(s .s .b./c.w. detector/il·C·C· sy•tem. C Rt, I N 91 or similar 
c r ystal diode . 
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selectivity characteristics, made possible 
by the use of mechanical and multi­
ple-crystal filters or with pot cores lll 
low i.f. Such filters. if bought as com­
plete packages, are still fairly costly 
in the U K and we were most interested 
to sec the p rices at which they arc now 
being retailed in Japan. 

Fir. 2. The 6J6 v.f.o. for the 2-l Mc/s section of the VK2~ZN 
Deltahetreceivershowinl the uteo(an OA91 (CRI) crystal d1ode 
for fine tuninr. and another OA91 (CR2) as a diode switch to 

'--W>I'--- HT+ 

This was made possible by G31DG 
who sent along a copy of the Japanese 
CQ Ham Radio magazine which runs to 
more than 200 circuit-packed pages 
monthlv. The advertisements show 
that niechanical filters now sell in 
Japan at j ust under £5. while band­
pass 455 kc/s crystal filters with a 
shape factor (6 db/60 db) of 2·8 are 
o ffered at about £3 16s .• a nd some 
with wider pass-bands and unspecified 
shape factors a t under £3. 

We also noticed elsewhere that a new 
Japanese double-conversion amateur­
bands-only receiver (Trio 350) in­
corporating <1 mechanical filter has been 

form part or the t ideband selection arranaements. 

anode circuit. It is claimed thai the b.r.o . (which need no t 
be crystal-controlled) is thus isolated from the detector circuit 
and so docs no t afTect the a.g.c. level. 

Crystal Diode Bandspread Tuning 

When the selectivity of an o ld receiver has been stepped 
up- for example by means of a crystal or mechanical filler 
~the tuning knob is often found to be too coarse for easy 
tuning of c.w. and s.s.b. signals. T his can be overcome by 
the provision of a small bandspread or fine tuning adjustment 
of the h.f. oscillator tuning (or the second oscillator with 
some multiple conversion models). ll is not always con­
venient to fit an additio nal tuning capacitor. a nd a possible 
alternative is to make usc of the voltage/capacitance charac­
teristics or semiconductor diodes. 

We have already referred to the usc or the special silicon 
voltage variable capacitors. such as those made by Hughes 
(7T October. 1961) for tuning over a complete band. and 
we ~verc interested to note that all tuning in the latest MST 
(Marconi self-tuning) commercial point-to-point receivers 
uses this technique for the pre-selector circuits. in conjunc­
tion with .1 frequency synthesizer. A tip which one of the 
Marco ni engineers gave us was that to r~tain hig_h·Q charac­
teristics it may prove advisable to restnct the d1ode capaci­
tance change to a lesser figure than that suggested by most 
diode makers. 

The above technique uses silicon junction diodcs but. of 
course a ll semiconductor diodes. including the much 
chcap~r germanium point-contact ~iodcs, show some cal?a· 
citance change with voltage: a nd th iS can be used to prov1dc 
<1 fine tuning control. This technique. incidentally. has been 
used in tra nsistor broadcast receivers fitted with an s.w. band 
(Portadyne and some Japanese models), in television tuners 
(Alba) and some time ago in an automatic frequency cont rol 
system for v.h.f./ f.m. in a Murphy combined radio and 
television model. 

The technique is also used in the full receiver version ~f 
the Deltahet described by I an Pogson. VK2AZN ( Radm. 
Tele1·ision & Hobbies. September/October, 1964) in conjunc­
tion with a cathode-coupled oscillator of thc type recom­
mended some years ago hy G2UJ tiT, August. 1960). 
VKlAZN uses an 0A91 diode with potentiometer control 
to provide easy tuning of s.s.b. signals: sec Fig. 2. 

High Performance Filters 

Om: of the main improvcmcnts in high-class receivers _in 
recent years ha~ been the better shape factors of the 1.f. 
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announced recently. Although we do not know what 
this sells for in Jap<in. it is being advert ised in the United 
Sta tes (as the Lafayette HA-350) fo r less than £70. 

T here is no doubt that the standard of the Japanese ama­
teur gear is shooting up. with the real possibility that in a 
few years JA-land may become the _centre of the ama!eur 
component and equipment market mstead ~f the Un1ted 
States. It will take more than a 15 per cent 1mport levy to 
enable our makers to compete with some or their prices. 
particularly if the trade grows to an extent ~hie~ would 
a llow the very wide differences between the pr!ccs 111 J apan 
and those asked in the UK for the same eqUipment to bc 
reduced. 

Regenerative /.F. Circuit 

The regc.:ncrativc i.f. stage. as an alternative to the rclatcd 
Q·multiplier technique, has been knocking ~round for a long 
time. But we were interested to sec a very s1mple scheme for 
adding regeneration reported in Radio-£/ectrnni~s (Nove~­
ber. 1964). This makes use of the supprcs_s~r gnd of an !.f. 
pentodc and allows the regenerative fac1hty to be. cas1ly 
switched in or out : sec Fig. 3. Instead or groundmg the 
suppressor. for regeneration this goes to earth via a yari~b!c 
resistOr. which acts as regeneration control. The C1rcu1t 1s 
the s ubject of a US patent. 

Off 

-470!l OM 

AC C 

Fie. l. Simple: method of obt.ainine reaenera.tion control for i.f. 
:amplifier. 
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Sim r>le Front-end 

Urian Uooth . G JSYC. rcccmly ~upphcl.l 'vme tlctaib ol 
a •'ron t-end of a home-brew $i nglc-cunvcr~ion rccci-.:r which 
he has built. He prefers this to a .. good HRO .. for his par­
ticular intcrc~t which is 3·5-3·6 Mc/s c.w. There arc several 
features which contribute to reasonably simple construction 
including the absence of an r.f. stage and the non-adjustable 
crywtl titter which provides a high degree or selectivity 
despi te the usc of a 1·6 Mc/s iJ.- and. sin~.:e the equivalent 
noise resistance or the pentodc mixer is theo retically less 
than I 0,000 o hms, the sensitivity ~hould not be far from the 
usable o ptimum on this band. 

Fig. 4 shows the main details of the front-end. with the 
exception o f the 6AM6 Vackar oscillator which is directly 
based on the GJGF1 design in the February. 1964 BuLU·l l' 
and which he has found to be very ~table. The pcntodc 
section o f the 6U8 forms the m ixer with cathode injection 
from the isolat ing triode sectio n. G3SYC finds that the a.c. 
coupling between the cathodes rather than the mo re usual 
d.c. coupling is easier to set up. 

T he cryswl filter uses !'our FT243 crystals (all 1630 kc/s) 
to provide a n extremely sharp, though asymmetrical p:~ss­
banll. suit<\blc for o.:.w. reception. The band-pass front-end 
tuning uses Electro niques coils. Complete line-up or the 
receiver i, 6U8 mixer: 6BAI\ first iJ. : 6flA6 second i.f.: 
12AU7 product detector ; EF81\ fir~t a.r.: EL84 o utput: 
6AM6 v.r.o. and 6C4 b.f.u. 

This typo.: of approach- a 
home-brew receiver tailored Ill 
one's own operating interesb 
- is one which we have 11mg 
advocated. It allows high per­
formance to be obtained with­
out the complexities which 
daunt so many home construc­
tors, and without the birdies 
and o ther sp11rious response~ 
of a ll but t he very best mult iple 
conversion designs- anll with 
due rcgarl.l to modern con­
cepts such as the importance 
o f cross-modulatio n character-

47 K 

Ou1 "" n !>Jlinion i~ that thi' j, largely a matter vf what ha' 
ho.:..:ome po"iblc with improved fabrkation processes rather 
than llcliberatc policy, although thc:rc ha, been a demand for 
better voltage ratings for some o ther applications such a s 
line output stages for television receivers. With h.f. tran­
sistors the active area or the transistor is limited. 

Commercially. of course. there arc a number o f applica­
tions where the power source is 24V ra ther tha n 12V (e.g. 
ai rcraft) and again for many po rtable applications, using 
rechargeable cells. the limitation is total wattage rather than 
voltage. 

But apart from experimental usc- this current limitation 
is undoubtedly a serio us drawback from the amateur mobile 
viewpoint, and also for domestic usc since a 25-50V power 
'upply is generally as bulky and cxpen~ivc as the usual valve 
h.t . ,upply. 

r--"'9-- ------ HT+ 

lOOK 

istirs. Fig . ..C, The Gl SYC rro•n·end ror a ) ·5·3·6 Mcls c.w. receiver usina 6U8 mixer. 

R.F. Power Transistors 

A~ brielly m.:mioned in the la~t TT. lh:g Hamman,. 
G21G. who has for some time been studying intensively the 
usc of transisto r;; in many types of circuib. has come up with 
•Omc very pertinent remarks o n the important ~ubjcct of r.f. 
power t ransistor • . 

It is his contention that the rdativcly low watts/£ factor 
can only be: jllstifh:d for normal amateur operation where 
mains supplies arc not avai lable a nd in particular for mobile 
work. This implies- if maximum allvantagc is to be ob­
tained from transistors as opposed lt> valves- o peration 
direct from the 12V car batteries without a ny form o r h.t. 
converter. 

He points out that careful ~tudy of the ch:m!Ctcristics of 
almost a ll r.f. power transistors which h;we come on the 
market rc<:cntly. suggests that the higher output powers no" 
available result primarily from the i ncrease~ in maximum 
permissible collecto r voltage rating~. while the important 
maximum collector current nllings have remained relative!~ 
stagnant. Very few transisto rs at reasonable prices will 
accept a maximum collector current as high as SOOmA !that 
is average collector current of about 400mA 1. 

In those cases where it is no t maximum collector current 
which limits the power. it is o ften to ta l dissipation but th is 
can rarely be reached with a 12V supply. G21G wonders 
why the makers seem to be concentrating so much more 
upon increasing collector voltage rather than current ratings. 

RSGB BULLET IN JA NUA RY, 1965 

G21G l.lraws a ttention to the British Clcvitc silicon epi­
taxial planar type BSY84. quoted at 30s. 9d . for small qua n­
tities. This has a maximum collector/emitter voltage of 80. 
a maximum collector current of I amp .. •1 gain/ frequency 
product o f 120 Mc/s and a to tal power o f 5 walls at a case 
temperature or 25 C-a.nd all in a T05 o utline. 

Another view o n recent h. I'. power transisto r trends is that 
the limitation now is not so m uch frequency or power (for 
those with about £65 to spare there is a 3TE 120 device which 
p11ts out more than 50 watts at 70 Mc/s with 8db gain and 
a 2SV ~upply) but gain. Silicon structures often end up 
with power gains as low as 4 to 6db. In ;t new Clcvitc series 
it is claimed that a real improvement has been made by 
changing to an emiuer-to-case connectio n instead of the 
usual collecror-to-case. According to the makers. this re­
duces input and feedback capacitances. 

Transistor Characteristics 

There b ol'tcn some confusion about the high-frequency 
performa nce of transistors since this is speci fied in several 
diO'crcnt way~. T he following notes which refer primarily to 
small-signa l types are based on information from a n nrt.iclc 
in Electronic.\· World (September. 1964) and l'rom o ther 
sources. 

Alpha l'nt-o/t}i'equenry (ji ). This is the frequency at which 
the commo n-base current gain is 3db down on its l.f. value. 
To a rough approximation. the corrc~ponding frequency in 
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Fia. S. (a) Block dia.aram of modulation/power arranaemenu on 
the Mobiltrant "40." TRJ.TR6 type S P ilSI, T R9 2 N697, VI Com· 
pactro" 8156. (b) Circuit deull from K.SCX N " Fiv@ trarsistors-

two tubes-35 watu " ria. 

a common-emitter circuit (/(l or /a.o) is fa./r. . Transistors are 
commonly used as r.f. amplifiers up to about 0·25/"; as 
fixed frequency oscillators to 1·25 fo.; as variable oscillators 
to 0·8 />-; as mixers (self-oscillating) to about fx: and as 
mixers (separate oscillator) to 2 /«. 

Maximum frequency of oscillation (/n .. x or f.,.e). This is 
the frequency at which in a neutralized commo n-emitter cir­
cuit with input and output impedances matched the power 
ga in is one. For use as a v.f.o. a transistor should have 
/max a t least twice the operating frequency. Each time the 
frequency is ha lved the power gain increases by about 6db. 

qaiu-bandwidtll product (/r). T his is the frequency at 
wh1ch the a.c. common emitter current gain (/3 or lire) is 
equal to one. Transistors for switching and wide band 
~mplifi~rs arc u~ually ra ted in this way. A ~ighh is usually 
mdacauvc of a highJ,nnx. T he h.f. power ga m of a transistor 
is proportional to fr/r',C. where r 'b is the ohmic base lead 
resistance and c. the collector-junction capacitance. 

Power h.f. transistors have been made possible by pho to­
lithographic techniques permitting fine geometries and im­
proved diffusion techniques both of which lower r',. Low 
c. is obtained by an epitaxially formed collector region. 

Thus, as we have noted in many recent TT, considerable 
progress is being made in h.f. power transistors and fully 
transistorized rigs fo rm a good field for experimental work. 
Nevertheless, valves a re likely to be used in most p.a. stages 
for quite a while yet. 

Mobile H .T. Source 

An interesting technique for mobile operation which 
combines some of the advantages of transistors with valves 
is outlined in a QST (October, 1964) review of the Mo bil­
trans ·· 40" single-band, controlled-carrier. a.m. transmitter 
plus converter for use with a broadcast car radio. The same 
technique, although in a somewhat different form. has been 
fully described by K5CXN in QST(April, 1962). 

The Mobiltrans 40 is entirely tra nsistorized with the excep-
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!ion of th.: J?.a. For t!1is valve the Itt. is derived from rectify­
Ing o utput I rom a paar o f a .f. transistors connected alongside 
th~ maa.n a.f. ~f!Odulator pair. !n the original K5CXN cir­
cuat a ~angle paar of transastors IS used for both modulation 
and h.t. supply, a!though in.this rig (which had a valve c.o.) 
a second conventional <.I.e. mverter was used for this stage. 
For IU!Je-up PU!'J>oses the modulator (or h.t. pair) is made 
to oscallate. Fag. S(a) shows the block schematic of this 
part o f the Mobiltrans arrangement and Fig. 5(b) gives 
detai ls of the K5CXN circuit. 

With no speech, current drain on the car battery i~ quite 
low. Heavy consumption occurs only o n speech peaks 
when the transmitter input rises to 30 to 40 watts. K5CXN 
kept consumption low a lso by the use of quick-heat valves 
but the Mobiltra ns p.a . valve is a Compactron type. We 
havc.he~~d the suggestion ":lade that q uick-heat valves have 
a rel1ab1hty factor substantially below that o f conventiona l 
types, but have been unable to find a ny confirmation of this 
a lthough it would seem logical in view of the heavy curreni 
surges. On the other ha nd, some makers particularly stress 
reliability in their advertisements fo r such valves. · 

Silicon Transistors 
Until recently, a ll the less expensive transistors used for 

ente~tainmcnt equipment in lhc UK have been of the ger­
m~mum type, a lthough the more expensive si licon types 
(_wath type. num~rs beginning wi th a .. B " ) have been used 
lor. many andusm al and professional communications appli­
catao ns for a number o f years. Improved manufacturing 
processes have now considerably reduced the price gap 
betw~n the .two types. Several entertainment-type silicon 
transastors-mcluding v.h.f. si licon planar types-are 
becoming available. 

W.hcrcas t.he ~aximum junction temperature for ger­
manaum dcvaces as about 75-loo•c even with considerable 
derating silicon types work up to about 150-16o•c and have 
very much lower reverse leakage currents and higher reverse 
voltage ra tings. 

A.s an exa.mple, th~ BF1 15 is a small-signal n-p-11 silicon 
r.f./a.f. transastor wh1ch can be used instead o r the AF117 
a nd similar germaniu!ll types. Compared with the AF117. 
the BFII5 has consadcrably lower feedback capacitance 
(about 0 ·7 p F instead of 2·4 pF) enabling greater stage gains 
to be achacved witho ut affecting stabi lity : the low knee 

(Continued on page 11) 

F_i, . 4 . Sim~lified ~ircuit of a wide--rllnce v.f.o. usina two n·p-n 
~tllcon trans•stors •n a super·alphll p3ir (Darlinaton compound). 
T he o riainal circuit (or transmittina U.Jed two BSY26 transistors: 
with the supply stabilized by an OAZ247 Zener diode, but the basic 
arrancement miaht be adapted w ith lower cost transistors for a 

receiver h.f. oscillator etc .. 
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Single Sideband 
By G . R. B. THORNLEY, Gl OAF* 

SINGLE sideband reception a nd transmission is inherently 
a frequency translation process, i.e., in the receiver the 

incoming signal is translated down to the tunable i.f., then 
down to the filter i.f., and finally down to the required audio 
spectrum. In the transmitter this process is reversed and the 
audio frequency is translated upwards- usually in two or 
three steps- until r.f. output is obtained in the required 
amateur band. 

This frequency translation is obtained by a process of 
heterodyning in which the original signal, Fl, is made to 
beat against a second frequency, F2. obtained from a stable 
oscillator within the equipment. Either the sum, Fl + F2, 
or the difl'erence, F l - F2, is extracted from the frequency 
conversion stage to feed the following circuits. In either case 
only the sum or the difference frequency is required, and the 
input signal. Fl, a nd the local oscillator, F2, must be atten­
uated to a low level in order to avoid spurious beat frequen­
cies a nd give a clean output. 

Some time ago the General Radio Company of America 
issued details of a double-balanced mixer design claimed to 
give an exceptionally clean output with low distortion level. 
<Lnd which also eliminated the appearance of the input signal 
and local osci llator signal from the output. 

This info rmatio n is a natural follow-on to the discussion 
on mixers given in Si111de Sideband in the November. 1964 

t 
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Fia. I. Common double-balanced mixer circuit. T he input sia:nal 
and local oscillator s ianal a r e cancelled in the anode cir cuit. 

issue of the BULLETIN. Almost every piece of sideband 
equipment uses two o r three frequency conversion stages­
these are a.n essential part of tl1c circuit- and their correct 
operation can make all the ditlcrcnce between a first-class 
a nd a mediocre signal. 

Double-Bala nced Mixer Circuit with Clean O ut put 
A tluuble-bulmu:ed mixer circui1 is desirable fur mtl/1)' 
cotlll111111icatirm a11d IIINWII'I'IIIl'/11 syslems. Tile 
balu11ce sy,l'/l'm. will!ll properly des(s:ned. will elimi11a1e 
lire appeara11ce of tile i11p111 ~·ig11al allil local oscilhllor 
from lh<' output. 

In many communication and measurement systems the 
use of balanced mixer circuits is highly desirable. A balanced 
mixer ci rcuit is one which is so designed that either the input 
signal frcquenc.y or the local oscillator frequency does not 
appear in the mixer output. 

In one fom1 of single sideband generation, for example 
the modulator. a balanced mixer circuit is used which elimi­
nates the local oscillator (carrier) frequency from the out­
put, leaving the input signal and the 1wo sidebands. One 

• S Jnnice Drive, Fulwood. rrcston, Lanes. 
t The series or :uticlcs on the G2DA 1: s.s.b. transmitter. :1nd the 

G2DAF tine~ar amplifier. hnve been repr-inted ~s u booklet entitled S.S.IJ. 
E:qulpm tluf. a\1Uil~tble from RSGB HeadquariCI':\. price 3s. post p~tid. 
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Fig.l. A vari~tioo of F ie. I. T he loc-al oscillator signal is applied to a 
pair of c.otchodes rather than to a pair of grids. 

sideband is then extracted from the mixer output by filtering. 
Occasionally. a mixer circuit is required in which both the 

local oscillator a nd the input signal frequencies a rc cance'lled 
in the output, leaving only the beat signals or sideband~. 
Such a circuit is called a doubh:-bala nccd mixer. 

A common double-balanced mixer circuit is showlll in 
Fig. I. J.n this circuit two valves a rc used, each having two 
control grids. The local oscillator signal is applied as a 
balanced push-pull signa l to one pair of grids and the input 
signal is similarly applied to the 01hcr pair of grids. The two 
anodes arc connected iJl parallel. Since both the input signal 
and local oscillator signal are applied in opposite phaso: to 
each valve. their effect is cancelled in the combined anode 
current, leaving only the beat signal and harmonics of the 
inputs. 

A variation of this circuit employing a double triode is 
shown in Fig. 2. In tltis circuit the local oscillator signal is 
applied to a pair of cath odes rather than a pair or grids. 

Both of the above-mentioned circuits require well balanced 
push-pull drive for proper operation. Since many input 
signals occur as single-ended signals. some form of sing le­
ended to push-pull converter is usually required. Such a 
converter circuit is often diflkult 10 design and expensive to 
produce. In addition, the above circuits often require two 
balancing adjustments to equalise the gm or the two valves 
a.nd a drive amplitude o r phasing adjustment. 

A circuit without these disadvantages is shown in Fig. 3. 
In this circuit a single-ended input signa l is applied lo both 
the grid of one valve and the cathode of the other, and a 
single-ended local oscillator signal is applied to the other 
grid-cathode pair. T he two a nodes arc connected in parallel. 
The circuit may be thoughl of as a pair o f grounded-cathode 
amplifier s tages driven in parallel with a pair of grounded­
grid amplifier stages with a common a node load. Since the 
gain of the grounded-grid stages is equal and opposite to 
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! 
Fis. l. T his drcuit h;ts none of the din.dv~ntases of Figs. I and 2. 
T he output contains only che beat sian:a.l and e ven order harmonics 

of the input. 
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Fia. 4. A potent iometer in t he cathode provides d.c. am balance. 
The circuit is inherently broadband. 

that of the grounded-cathode stages. the net gain is zero at 
the input frequencies. The output contains only the beat 
signal and even order harmonics of the inputs. The o nly 
balancing adjustment necessary is a d.c. g,, balance. This is 
obtained in the circuit of Fig. 4 by the potentiometer in the 
cathode circuit. B.:cause of the low impedance of the 
grounded-grid stages, the circuit is inherently broadband 
and will operate over a wide range of frequencies without 
tuning. The circui t shown in Fig. 4 exhibits a conversion 
transconductance of about 1500 l'mhos with a local oscil­
lator drive of 0·5 volt. 

T wo variations of the basic circuit are shown in Fig. 5. 
The triode circuit of Fig. 5(a) does not balance as well as the 
pentode circuit because of direct feedthrough from input to 
output through the anode-to-grid capacities. For opera­
tion over a very narrow band, however, the grid-anode 
capacities can be neutralized by shunt inductors. The tran­
sistor circuit or Fig. 5Cb) is a direct counterpart of the triode 
circuit of Fig. 5(a). 
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Fia. S. Variation• of t he baaic circuit. Fil'. S(a) doe s not ba lance as 
well as t he pentode circuit o w inc to direct feed·throuc h from input 

to out put t hrouch the anode-·to ·c rid capacit ies. 
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Kokusa i Filter-Impeda nce Matching 
from leiters received, it would appear tha t there i~ ~omo.: 

o.:onfusion in regard 10 the action of the coil T2 coupling the 
diode modulator 10 the Ko kusai mechanical filter in the 
G2DAF s.s.b. transmiller Mk. 2. shown in the circuit dia­
gram Fig. 6. page 242. April !964 BuLLJiTIN.t 

T he manufacturer does not give any values for input or 
output terminal impedance. Inspection of the internal cir­
cuitry given o n the data sheet shows a parallel resonant 
circui t shunted by a crystal transducer for both input a nd 
output. Additional Kokusai technical information in the 
writer's possession also states, ·· Both input a nd output 
s hould be connected to h igh impedances. Since mechanical 
tillers tend to be ra ther sensitive 10 capaciwnces across both 
input and output terminals care should he exercised not to 
lower the impedance by stray capacity. In the case of the 
circuit shown, when the impedance across terminals P-B and 
G-E drops below JOK ohms. there is a possibility o f change 
or operating characteristics ... 

II is clear from this that the Kokusai filter is designed 10 
o perate into relatively high impedance input and ourput 
loads. If this fi lter is connected direct ly across the o utput of 
a diode modulator present ing a low impedance load of a 
few hundred ohms, the transducer coil would be heavily 
damped, there would be loss of signal and a possible change 
in the filter passband characteristics. 

The coil L2, together with its two r.:sonating capacitors. 
forms an auto-transformer giving an impedance step-up of 
about I 00 : I. which gives the required matching conditions. 
T his circuit was :td<'ptcd after a considerable amount of 
experimental work using a wobbulator and an oscilloscope. 
because iL appeared 10 give the best signal <lutput together 
wi th the least ripple in the filter passband. Adjustment is 
also very simple, requiring only the selling of the dust core 
of L2 for maximum signal output through the filter. 

Appeals for Rare Drugs 
Members are reminded tbaL the policy of the British Red 

C ross Society is not to accept requests for rare drugs from 
individual rad io amateurs even when such requests a rc 
passed on to them via the police author ities. The British Red 
Cross Society recommend that when a United Kingdom 
amateur is asked by a foreign amateur to accept a message 
for a rare drug he should advise the sender to contact h is 
National Red Cross Society. 

Only requests from, or through, National Red Cross 
Societies, can be dealt with by the British Red Cross Society 
and any drugs obtained would be sent to the National Red 
l ' ross Society concerned. 

Technical Topics (Continued fr om paae 10) 

voltage permits an improved a.g.c. characteristic to be 
achieved; it has be11er resistance 10 voltage surges: and of 
course, considerably beller performance at higher tempera­
tures. One advantage of some germanium types is low-noise 
performance at v.h.f./u.h.f.- but even for this application 
low-noise silicon types are available. 

Silicon types thus appear to otTer many real advantages 
for amateur use provided that the prices arc reasonably 
competitive; for example. in hybrid designs wi th mixed 
valves and transistors where the valve heat can be a real 
handicap with germanium types. Another possibility for 
the not too distant future is the unipolar field-effect transis­
tor (FET) and the basically similar metal-oxide semicon­
duc tor transistor (MOST). These devices resemble valves 
in having very high input impedances compared with 
conventional valves. 
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RTTY 
By J. A. McELVENNEY, G3LLV• 

T HE fourth AGM of the BARTG was held at "The 
Olive Branch,'' Homer Street, Marylebone, on October 

31 last. Coinciding, as it did, with the last day of the 
Exhibition, a large attendance resulted: some 50 members 
and guests were present, together with a contingent of PAOs 
headed by PAOFB and PAOLQ. 

Ntcr the meeting was opened by the President, G6NZ, the 
Minutes of the previous AGM were read and approved, and 
matters arising from the minutes were then d iscussed. 
These included the group's new manual, printing of wl1ich 
had been delayed, the activity night and the RTTY test trans­
missions put out by the group. These tests were started late 
i.n 1963 a fter permission had been obtained from the G PO. 
They a re to be found between 
3525 and 3550 kc/s at 11 .00 
GMT every Sunday and are 
transmitted by G6CW, 
G2HIO, G2FUD or G3LLV. 
using sta ndard shifts and 
signalling speeds. 

When giving the Secretary's 
report, Dr A. C. Gee, 
G2UK. noted the large in­
crease in membership. The 
group had nearly 200 mem­
bers, 42 having joined in the 
previous three months. The 
increase in RTTY interest was 
helped by an easing in the 
supply of surplus teleprinters, 
due in no small part to 
G2FUD, who had done much 
to publicize the whereabouts 
of these and o ther pieces of 
equipment. Activity abroad 
was also on the increase and 
such countries as Ireland. 
Belgium. Austria and the 

TO MOTOR 
OR MOTOR 

SUPPLY UNIT 

MAINS EARTH 

':" FRAME 

units by PAOLQ lind the usual ragchcw. It was an experience 
10 sec the PAOs discussing technical points in fluent English. 

This report would be incomplete without paying tribute 
to G2UK. A rounder member of the BARTG, he has for the 
last five years carried out th.e duties of Honorary Secretary. 
It is quite true to say that without" Doc;· the Group would 
not be in the healthy position it is. 

Creed 7B Electrica l Circuits 
With the increase in supply or surplus teleprinters. mostly 

Creed 7Bs, there has been a similar increase in the demand 
for information about them. To try to give a detai led 
account of operation, maintenance, lubrication and the 
electrical circuits would require far more space than is 
avai lable, lind consequently these few notes are limited to 
the electrica l circuits o nly. 

Perhaps the best way to become aquainted with the 78 is 
to connect it up in a local loop. This completes the circuit 
between the keyboard <ll1d the printing mecl1anism, allowing 
the operator to check and become familiar wi th the mechan­
ics. Fig. I shows a simplified circuit of the 7B, together 

FRAME 

Faeroe Islands were now on Fie. I. Simpl ified s ignalline circuits of a Creed 79 showing a simple 80 - 80 volt s upply and connections 
the active list. A letter from req uired to obtain local copy for initial tests. MRI is a 2SOV 30 mA type. The number s in brackets 
Reg Farr, G8fJ. had been a r e pin numbers for a 9 pin plug which is sometimes fitted. 

received asking for RTTY assistance with the RSGB with a basic 80V + 80V supply and the connections required 
Intruder Watch. The President spoke of the importance for local copy. The 4000 ohms resistor in the centre-tap of 
of this matter if the bands were to be kept clear, and urged a ll the transformer is to limit the c urrent thro ugh the electro-
interested members to ge.t in touch with G81J. magnet to 20 mA. On the basis of20 mA through 200 o hms, 

John Curnow, G6CW, a well·known Midland RTTY the series resistance of the electromagnet coils, it might seem 
operator, was elected President in place of Len Newnham, that an 80 volt supply is wasteful but, if a square wave 
G6NZ, who was then declared Vice-President. At this point current is to be pushed through this highly inductive circuit, 
G2UK announced that due to pressure of work he was it is necessary. II' tJ1e printer mechanism racts, the polarity 
una.ble to carry o n as Honorary Secretary but would be able of the supply is incorrect and should be reversed. Although 
to continue as Honorary T reasurer. The writer, having these arc not the connections that wi ll be used when the 
"volunteered,' ' found himself with the task of Secretary. printer is integrated into the station, the 80V + 80V supply 
GSDD a nd G3MBQ were elected 10 the committee and the will still be required. The transformer voltages shown arc 
resignation of a committee member, G3HKT, was accepted. suggested o nes and may be deviated from. but the secondary 
It was noted with particular pleasure that the next President should not be le.ss than 60 volts. If a different voltage is used 
of the RSGB, Eric Yeomanson, G311R, was an active the 4000 ohm resistor should be altered to give a standing 
RTTY'er. For the last two years he has been responsible for current of 20 mA through the electromagnet coils a nd MR I 
the live RTIY demonstrations at the Communications chosen liCcordingly. The terminal blocks. X and Y. are 
Exhibition. Tllis stand has proved t·o be very popular indeed. easily identified as th.ey arc under the base ncar 10 the 

The meeting ended with an interesting talk on terminal keyboard. 

• Hnnorury Sccrewry. BARTG, IS Ha,•e lod, 
Shcnicld 10. 
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Square. Broomhill. 

Fig. 2 shows the basic connections to Lhc motor. The 
most common motor is of the series wound d.e. type, with 
voltages ranging from 100 to 250 volts. The current required 
will depend on the motor but, if an input power of abouL 
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70 watts is a ssumed, it can be 
calculated. Some of the less 
common motors a rc 24 volts d.c. 
shunt wound, while the dual 
voltage d.c., a.c. only and the 
a.c./d.e. types designed for higher 
voltages arc all series wound 
and have a governing resistor 
of 1000 ohms. A value of' 
50 ohms is use::! for the low 
voltage moto r. On the dual 
voltage and a.c. /d.c. motors, 
the field connectio ns a rc brought 
out to the side of the moto r. 
and a wander plug o r link 
panel is used to a lter the motor 
to suit a different supply. In 

3 PIN 
5 AMP 

PLU~~::EEN 

~~* 
RED 

STARTER SWITCH 

GOVERNOR RESISTOR 
II< 

0·5 F 

the case of the a.c./d.c. moto r, 
the fields are connected in 
'parallel fot a.c. operation. and in 

F-ig. 2. The cir"cuit of the more common 110 to 150 volt d.c. motor found on surplus 7Bs. Polari ty 
is not important. 

series for d.c. The suppl)' polarity is not really important, 
but the weight operated sta rter switch should be placed in the 
live side. This switch is arranged to sto p the motOr if no 
signals have been received after 1! minutes. A circuit for a 
motor supply is no t shown because of the wide variety of 
mo tor voltages. 

Contests and Awards 
The fourth annual world-wide sweepstakes of the RTTY 

Society of' Southern California were held recently. This 
contest. involving nearly every country that has RTTY 
stations. is extremely popular. The exact number of active 
countr ies is in doubt but it must lie somewhere between 30 
and 50. As tllis contest is only an annual af'l'air there has, 
in recent months. bllcn some pressure on the BARTG to 
o rganize another contest for the spring. The committee 
has agreed to this, and has arnmgcd that the BARTG RTTY 

Region I Field Day 
The 1964 event has been won by G30AG/P, operated by 

himself and G3RT U. They entered as individuals rather 
than a club a nd achieved a n a ll time record for the highest 
score with 188 points. They operated exclusively on 14 
Mc/s with a ground plane aerial on the top of Winter Hill. 
Messrs S. J . Gilbert. GJOAG and K. T . Kahn, G3RTU, 
are to be congratulated on their achievement. 

Runners-up arc Wirral, G3NWR/ P, with 133 points . 
followed by Liverpool, G3AHD/ P. with Ill points. 

Progressing Through Amateur Radio 
(Continu ed r,om pa1e 16) 

frequencies above the audio range arc covered- nor .an.y 
amplifiers-and so the lead length does not nw.ttcr. Th1s 1s 
perhaps one of the rare occasions when o ne can concen­
trate on making a really nice-looking piece o f gear. with a 
most pleasing panel layout. . . . 

If you feel discouraged by the , apparent d1fficulucs 111 
making this unit, glance at a multimetcr catalogue, feel in 
your pocket, and think again. The only real problem could 
be the borrowing of the calibrated instruments mentioned 
before. You need a meter which can measure d.c. voltage 
a nd current, a .c. voltage, and resistance. Many commercial 
multimcters have a ll these features, and a lmost any will do 
if you are not interested in the a .c. ranges. Usc one at 
school or work, or borrow one from someone better oft' 
than you, but always remember that you cannot calibrate an 
instrument like this without some form of accurate reference. 
In other words, if you try to get something for nothing. it 
won' t work! 
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DX Contest will be held on March 20 aJtd 2 1, 1965. 
The most coveted award for the RTTY'er is the RTTY 

WAC certificate issued by RTTY Magazine. At this time. 
the ARRL docs no t endorse their DXCC award for. purely 
RTTY o peration, so the BARTG is considering issuing a 
certificate of tl1is type. It will be o n·ered to those amateurs 
wlto show proof of wo rking a given number of countries on 
RTTY, and should be available in the next few months. 

New Year's Resolutions 
Once again the New Year is upon us. May I suggest rhat 

you resolve to dig that RTTY gear o ut of the corner and 
make a showing on the bands. To all those who arc plagued 
by RTTY interference, almost always commercial, I would 
say that if you cannot lick ihcm, join 'em. All the best 
for the New Year, 73 es bcnu de G3LLV. 

r::m~~ ~ YEARS AGO 9, 

b .. I was in at the beginning, because 1 go back to 
the time of Clerk Maxwell whose great treatise was ' 
published in 1873. In 1875 I spent the whole sum· 
mer studying it. His tltcory of electromagnetic waves 
excited my wild enthusiasm at the time. It was all 
mathematics in those days. Nobody knew how to 
produce electromagnetic waves or how to detect 
them. Then Hertz and l found them together. but 
Hertz round them much more thorougltly and satis­
factorily and they arc truly Hertzian waves based 
upon C lerk Maxwell's researches. We found how to 
produce them and how to detect them in an infantile 
manner until Marconi carne and put the matter on a 
substantial basis. Of course Fleming and other 
workers have chipped in with the valve. We used to 
deal with o nly Mo rse signals; I did not think tha t 
wireless telepho ny would be possible. Now it is easy. 
L knew that short-waves were more powerful in many ~ 
respects than long ones, but I did not think any waves ,, 
could go round the earth. 1 am told now that ama­
teurs can get to New Zealand by wireless waves of 
short wavelength. the o nly wavelength they are 
allowed." 

Sir Oliver Lodge, F.R.S. Preamble to his 
Presidential Address to the Radio Society of 
Great Britain ·january 21, 1925 

L J.C. ~ 
~~---:..--~--""">--.~ 
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A CHRONICLE OF EVENTS ON THE HF AMATEUR BANDS 

By R. F. STEVENS, G2BVN * 

THE ne,·er failing conversation piece amongst DX'ers. the 
ARRL DXCC. is once again in the nc"~ following 

a request in The DX'er for suggestion for improvemenl. 
WA6TGY submits ideas which basically mean that when a 
country alters status, either in the way of achieving inde­
pendence or amalgamation with another tern tory. it should 
be deleted from the current countries lis t and to obtain 
reinstatement operators should have to submit a QSL from 
the ··new .. country. The underlying idea is :1pparently to 
stimulate activity by the promotion of new countnes for 
DX'crs to aim at during the present period of low sunspot 
activity. and also to put everyone on the same basis. It is 
suggc ted that apparent anomalies should be removed from 
the present countries list. i.e. VR I and K B6. also Y J I and 
FU8. all count separately. yet geographically arc only two 
places. Similarly. it is s uggested that separate Stlltu~ should be 
afforded to D L and DM. but here the ideas become tricky 
with more than just a simple answer. Following some of the 
unethical behaviour associated with DXCC. and with which 
most or us are familiar, one questions whether DXCC in its 
present form really serves any worthwhile purpos·:. The 
general opinion i probably fo r its continuance. but the 
scales must be finely balanced. It is sad fact that in many 
c:~scs nowadays the QSL has become more important than 
the QSO. 

Readers are reminded that the CommOIIIl'l!allh Call l l reas 
Table wi ll be running w.c.f. January I. 1%5. ttnd we look 
forwa rd to receiving your entries, and it is 1>romised that 
the arithmetic will be more accurate than the example given 
on pag.: 798 of the December BULLI'Tt' ! 

News from Overseas 

From VK4SS the following snippets conccrnin~ acuvity 
in an area, whictt to him, is short haul only. VK4~K plans 
to operate from Alice Springs in Central Australia during 
January using VKS and VK8 prefixes. C.w. and s.s.b. will 
be used whenever time can be found free from duties with an 
oil exploration unit. VK9C.J, in Port Moresby. has been 
working Europeans on 7 Mc/s after 14.00. FU8AA is active 
on 7 and 14 Mc/s: from Antarctica O R4 ~ 114.00), 
KC4USN (06.00) and VKOFB (06.00) arc all to be heard on 
14 Mc/s c.w. VK4SS has QSO'd many G st:Jtion~ but needs 
GC. GM and E l on 7 Mc/s. 

From Cyprus, ZC4CZ, Ted Ross sends a list of the 16 
ZC4 stat ions now on the air from the Sovereign Base Area. 
T his does not include unknown ZC4·\C, which is observed 
to come up from time to time particularly during contests. 
ZC4CZ mentions the licence which is issued by the J oint 
Signal Committee (Cyprus) to person~ who hold the neccs-

• Please send all items to RSGB Headquarters to arrive 
not later than Jnnuory 13 for the Febru:~ry issue and February 
10 for the March issue. 
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sary UK qualifications. The terms of the licence arc almost 
identical to the U K licence. 

ZC4TX is the club tation of the 259 Signal Squadron 
Amateur Radio Club at Episkopi. '"hich was established in 
1960 and now has Minimillcr equipment. Much of the recent 
c lub activity has been o n 3·5 Mc/s e.w .. <llld unfortunately 
local QRM makes 'phone operation exceedingly difficult . 
The club has a Moseley TA33 beam for the h .f. bands and the 
DXCC score is 140+ . There is al o operation on 144 Mc1s 
and the construction of :1 Top Band transmitter i,. in hand 
at the present time. It is planned to usc a 260ft. aerial on thb 
band. ;~nd it i hoped tlmt U K QSCs will result . Ex-5B4CL, 
our correspondent pro ' iding this information. mcmions 
that every QSO has been QSLd together with all worthwhile 
listener reports. The station has also taken pnrt in passinlt 
information regarding lhe operation of the 5ll4WR beacon 
transmitter, but unfortunately this sti ll remains QRT by 
order or the Republic authorities. It is a pity that this 
1•a luable service should h:l\·C been interrupted during the 
IQSY. 

Z D3A. who for a consil!erable period has been the u nly 
active stat ion in G ambia. has now returned to the U K. and 
hi home address will be found in QTH Cumt•r. All QSL 
requests have b::cn dealt with a nd enquiries regarding 
.. trays .. should be accompanied by a s.a.s.c. At the time of 
writing, there i no news of a replacement. and ZD3 wi ll 
therefore. for the present. remain unrepresented. 

The SS Hope. a 15.000 ton hospital ship. is at present 
anchored ofr Conakry in the Republic of Guinea. A number 
(lf operator have contact.:d W8BZB17G I but these QSOs 
wi ll not be valid for OXCC credit as rhe :.tat ion was located 
on board ship. Ho".:'cr. pcrmis·ion ha" llcen rccei,cd to -ct 

ZC4T X , the club sto:ation of the 259 Signal Squadron Amateur Radio 
Club at Ep l: kopi. 
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CEMG 

C R4AJ 
EL4A 
EL4VL 
UL9KH 

QTH Corner 
G. Hr&hcnko. 3 1St; 8rut.."c "''C:nU\·. S. \Vind5oor. 

Omurio, C;1nad~ . 
Box 5. Praia. Cape Verde l>lnndo. 
K. Bale. DL410. 7100 Hcilbronn/ Brockingcn. 

Haagstr. 18. Fedcrul Republic of Germany. 
vln R . Krist. W6KTE. 214 S. Emerald St .. Anaheim. 

California. USA. 
KlJGG/J Y vin l:lommarlund DXpedltion of the Month QTH. 
OUJNY Maui Paivio. Riihimaki. Ruotsink 40. Finlnnd. 
VR6TC via W4TAJ. J. E. Maddox. 140J Woodside Dr .. 
VR6Qt: Johnson City. Tennessee. USA. 
VKODS to VK31E (home QTH). 
VKOPK 18. Daly St.. Gawler. South Australia. 
VK9TL VK3TL, Ken Matchell. Smiths Rd .. Templestowe. 

XT2HV 

ZDJA 

ZS2M I 

4WIG 

7GIH 

7G IL 

7Q7DS 

Victo ria. Australia. 
G. Dcmangcal. Box 798. Ou;oga..SouKOU. Upper Volta 

Rep. 
(home QTH) R. ScarrO\\, 6 Guildfonl Close. 

Worthing. Sussex. 
via ZSlCZ, H. B. Tronson. Lan..S Sur>·ey Office. City 

Engineers Department. City Hall, Cape Town, 
Rep. of South Africa. 

via HB9NL. F. Acklin . Sonncnraio. Beuron. Switzer­
land. 

via K9 BPO, H. Chnrvnt. 207 Mnndet Lnnc. Prospect 
Heights, Illinois. USA. 

l';on American Airwnys, P.O. Box 610 Dis. Con:tk ry. 
Rep. of Guinea. 

Box 380. Blantyre. Mul:lwui. 

RSGB QSL Bureau: G2MI. Bromley. K<nt. 

up a station in the Seamen's Club in Conakry using the call 
7GIH. This station will be used primarily for OX working 
by WA2WUV and o ther licensed Hope personnel. 
WA2WUV recently flew to Conakry with the Hallicrafters 
equipment for 7G I H. The SS Hope boasts one of the 
finest equipped amateur sta tions in the world and is now 
on her fourth visit, having a lready spent periods in South 
East Asia, Peru and Ecuador. Doctors and nursing staff 
instruct local doctors and medical personnel in the latest 
methods of medical care and have treated thousands of 
patients aboard the ship itself. QSLs for contacts with both 
SS Hope and 7G1H should go to K9BPO, whose full address 
will be found in QTH Comer. 

The SS Galiem· is now making the rounds of the French 
Austral bases and operators at F B8's XX, ZZ and WW will 
be changing. It is understood that the HB9TL s.s.b. rig is 
now on its way to FB8XX. 

Top Bond News 

VPJCZ has been heard by a number of UK stations 
including our reporter GMJTMK, but there is no knowledge 
of any QSOs resulting. VP3CZ was heard around 03.30 on 
1810 kc/s, and was worked by WIBB/ 1 at 04.30. Using 10 
watts to 260 ft. end fed wire 40ft. high GM3TMK worked 
WI BB/ I at 08.00 who was 56/79 a t that time. OHJ 'Y is 
active on Top Band and GM3TMK reports QSOs with him 
and also OHlHK, the Jailer a t 04.30. O H3NY is an ardent 
certificate chaser and would also like to receive photographs 
of amateur stations for his collection. 

In a le11er to G3AAE. VP2AV states that he is QR V on 
3·5 Mc/s c.w. from 02.00 and he will QSY to Top Band on 
request. He is believed to be able 10 run up to 100 walls 
input on this band. It is hoped to be able to send the VP2A V 
1·8 Mc/s transmitter to o ther VP2 islands. 

An interesting QSO recently was a three way between 
G3LWQ, GlCUZ and VOIFB (at 00.30). the Jailer being 11 

member of the Ainsdale Radio Club. The aerial at G3LWQ 
is 105 ft. long but at a height of only 18 ft., whi~h should 
give encouragement to those who are looking for trans­
Atlantic QSOs, but who do not have the space for elaborate 
aerial systems. Both 'LWQ and ·cuz need Orkney for a 
Top Band county contact. but it is believed that the only 
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active station in that part of the world is on s.s.b. Any takers 
for a domestic DXpedition to put Orkney on the lists 0f the 
county chasers? 

A Top Band bca.:on station has be\!n \!Stablished in 
Rhodesia operating on 1801·5 kc/s with 10 watts input to a 
vertical half-wave centre fed aerial on a mountain top. The 
beacon sends .. de ZEIAZ D '' by f.s.k. a t intervals and the 
carrier is off for approximately 18 seconds every seven 
minutes. Reports have already b.:cn received from ZS, some 
700 miles distant. (Tks WlBB.) 

WIBB makes a plea for W/VE sta tions to operate below 
1820 kc/s as the European stations seem to cluster between 
1823 and 1827 kc/s. This, of course, only applies during the 
160 metre tests or when OX is being heard. 

A reminder for Top Band enthusiasts that the CQ 160 
Metre WWC.W. OX Contest will take place over the weekend 
January 30/31. This is an event usually well supported by 
U K stations. 

The morning of December 13 produced some excellent 
OX on the band with stations from SVO, OX3, 9LI and North 
America being worked. 9LITL and 9LI HX were heard 
wi th good signals, and some UK operators were able to 
(:ontact W stations up to 09.00. 

DXpedlt lons 

Norfolk Island operat ion by VK3TL using the call VK9TL 
should have commenced by the time that this is being read. 
and the home QTH for QSLs will be found in QTH Comer. 

The CEOAJ operation did not materialize as anticipated 
but the disappointment has been cased by the plans of 
VE3DGX, alias CEOAG, to operate from Easter Island 
until February 14. 1965, which should afford most DX'crs 
an opportunity to remove this rarely activated country 
from their wanted lists. VE3DGX is part of a group of 
Canadians who. under the sponsorship of the United Nations 
arc engaged in research on the island. before much of its 
histo ry is submerged by the construction of an air strip next 
year. QSLs should go to the home QTH of VE3DGX 
which appears in QTH Comer. The Call Book address is no t 
now correct. 

G2RO made one of his flying trips to several West Indian 
islands during the middle of December. wi th 14,060 kc/s 
c.w. as the main scene of operations. QSLs should go to the 
home QTH. 

WJTYQ and ODSCL hope to operate from the Saudi 
Arabia/ lraqui Neutral Zone (8Z4) from January 9 for at 
least seven days using c.w. on 3·5. 7 and 21 Mc/s . with s.s.b. 
and c.w. on 14 Mc/s. QSLs should be sent to HZJTYQ at 
the address appearing in QTH Comer. 

At the time of writing there is no further news on the 
Rodriguez intentions of VESCO. but it is said that this trip 
wi ll have Hammarlund backing. 

VKOPK on Macquarie Island was worked by several G 
stations in the Southern portion of the country during the 
cnd of November/beginning of December. but it is believed 
that the operator has now left the island. ZLlABZ, who 
furnished many with their first QSO from Kermadec has 
left and the island is the scene of intense volcanic activity. 

Bond Activit ies 

Another good month, and one continuing the rare pheno­
menon that more OX has been r.:portcd on 7 Mc/s c.w. than 
on 14 Mc/s c.w.: due no doubt 10 the fact that 14 Me/s has 
been closing so early in the evenings that all the DXcrs have 
transferred their allentions to the lower frequency bands. 

Last month we prophesied that the greatest excitement 
would be the appearance of CEO Easter Island on the bands. 
but in actual fact CEOAG is expected up just at the moment 
that this paragraph is being typed, so no doubt there will be 
much to say on the subject next month. The biggest excite­
ment this month has been the appearance of KG61F on 14 
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Mqs whereby many station~ in Europe have achieved their 
first contact with Marcus Island. 

Your indebtedness for this mo nth's survcv is to the follow· 
ing: G3AA E. G J HCT. GJ HDA. G3SEP .• G3SM L. G8JM. 
BR$203 17. BR$26444. A2498. A3566. A3699. A3942 ;tnd 
A4311. 
1·8 Mc/s C.W.: K2GL 2355, VE2ATU 0525, VE2UQ 2350 
and 0620. VE3AEX 0520. VO l FB 0000. W I BBJ I 0520. 
WIBU 05 15. WAI CAC 0640, W2EQS 2355 a nd 0600. 

3·5 MctS C.W. : EP2RC 1840-2100. H IBWSR 0750-0845. 
HK3RQ 0755, KP4AOO 0735, KZ5AF 0725. PY40D 081 0. 
U H8AA 1830-2000. UL7CH 0100. UL7JE 0030. VK5ZP 
1930-2000, VPI DR 0730. W6s 0730-0830 and 9 M4LP 19 10. 

3·5 Mc/s S .S.B.: CNSAQ 2 150, LXIJAM 2240. OX3WX 
2315. YVSRPJ 0700. YV5BWP 0700. YV9AA 0545. Z LI A IX 
0700. ZL2BCG 0615. ZL4LM 0625. 5N2C KH 2125. 5Z4AA 
2000, 6Y5MJ 0720 and 7X2VX 2215. 

7 Mc/s C.W.: BYIPK 2025-2325. CE IAD 0320. CE2DI 
0255, CP5EZ 0240. C R4BB 2240. C R6A I 1915. DU IPAR 
l h30, EL2AD 2240. E P2BQ 1630, E P2RC 211 5, ET 3USA 
1930. FB8XX 1820. FY7YF 2 140, HC5FN 021 5. H18NPI 
2235. JA IAEA 1350, .JA I IBX 0825, JA 7AKQ 0830, JA7BGT 
0900. KP4AOO 0230. KR6BQ 11 30-1910. KRfiO.J 1730. 
KV4DB 2010. KZ5AF 0330. MP4BBW 2250, MP4BEQ 
2230, VK2E0 0830 a nd 1925. VK2QL 2000, VK3ADB 1000. 
VK3XB 0830, VK4SS 1445, VK5ZP 1415. VK6RU 1600. 
VK6WT 1445. VK7SM 0720. VP2AX 2350. VP2KJ 2350. 
VP2SM 2125, VP6K L 0040. VP6PJ 2240, VP7 BG 0820, 
VP9 BG 0900. VP9FT 2 110. VQSBY 1730, VU2R M 1500. 
Z ll2AI 1945. ZP9i\Y 0135. ZS IXR 2050. ZS6AJD 19 15. 
4U I IT U 1940. 5R8A B 1820. 5Z41V 2100. 606BW 1630-2 110. 

6W8BL 2250. 9J2DT 1825. 9M4LP 1610, 9M4LX 2330. 
9 M4RS 1835 a nd 9Q5AB 2215. 

7 Mc/s S.S.B. : VK 2AVA 1925. 4X4DK 1930. 5Z4AA .1920 
and 9J2M I 1920. 

14 Mc/s C.W.: ET 3USA 1700. F BSWW Crozet Is. 1700. 
F B8XX Kergue len Is. 1650. FR7ZI 1600, HK7X I 1720. 
H L9KA 0830. H L9KH 0940, JTIKAA 0905, KG4AM 
Guantanamo 1900, KG61 F Ma rcus Is. 0820. K3SWW/KG6 
08 15. KR6 BQ 0815. KR6JZ 0820, LU IZC South Shetland 
Is. 1930, OR4VN 1920, PZ IC P 1030. T U2AN 1930, VPSHJ 
2040. Z B2AE 0810. ZD9BB Gough Is. 1840, ZJ>50G 1940. 
4WI F 1230. 5R8AM 1550. 5X51U 1545 and 7Q7LA 1830. 

14 Mc/s S.S.B. : CEOZI/ MM 0930, C R4AJ 1640. D UlAC 
1005, EA9E0 1205, EL2A R 0810. FBSZZ New Amsterdam 
Is. 1635, FG7X P 1715, F H8CD 1600. F K8AC0800, FY7YL 
0945. HRIRP 1700, HVI CN 1245. KA5DG 0905, KG6APJ 
09 10. KG61F Marcus Is. 0810-0825. KH6BZF/ KG6 081 5, 
W4SLW/KG6 0920. KR6UD 0830. K V4CF 1100, KX6B(J 
0750. MP4M A H 1215, MP4TBJ 11 55. 0A4KY 1235. 
0D5AX 1200. OX3LP 16 10. PZ IBW 1030, VE IAJ R/SU 
1455, T G9EL 1220. TG9RR 1650. T G9ST0855, T I2LA 1215. 
TIORC 1705. TJ IAC 1555, W8N R B/ UA3 0740, VK9N"t 
New G uinea 0930. VKOPK (a.m.) Macquarrie 13 15, VKOGS 
Antarctica 131 5, VP4TI 1045. VP7BG 1650, VP7DY 1710. 
VP8HK 0800. VP9CP 1740. VP9FR 1655. VQ IGOW 1600. 
VQSBS 1700, XEIAB 1255. XE ICE 1755, XE1 HHH 1645, 
XEINC 1710, X EIPC 1645, YS IMS 1640. YS2SA 17 1(•. 
ZB2AK 0800. ZP5BC 0920. 4WIG 0750, 5T5A B 0945. 
5T5AD 1845, 6W8AG 0840. 7Q7PBD 1630. 7X3CT 173(\. 
9J2VB 1500, 9 K2AU 0740. 9LIHX 0945 and 9 M2DQ 122(•. 

21 Mcfs C.W.: C R4BB 1445. C R6A I 1155. C R7FC 11 30, 

PROPAG ATION PREDICTI ONS 

t 4 Me /s 

U. S.A. EAST (WI- 4) S. P. 

U.S. A. - WEST ( w6. 1) S. P. 
L. P. = = 

CARIBBEAN (vP5/ FM/Tl) S. P. 
L. P. = = 

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

SOUTH AFRICA {ZS) S. P. 
S.E. ASIA (HS , 9M2) S. P. 

AUSTRA LIA (vK) S. P. 
L. P. 

J APAN (JA) S. P. 
JtNUAR~ 1965 

L. P. 

TIME (G.M.T. ) 00 02 04 06 oe tO 12 14 16 te 20 22 24 

21 M e/• 

U.S. A. - EAST (WI- 4) S. P. 

U. S. A. - WEST (W6, 7) S. P. 
CARIBBEAN ( VP5/FM/Tt) 5 . P. 

BRAZIL (PY) S. P. 
SOUTH AFRICA (ZS) 5 . P. 

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

TIME (G.M.T.) 00 02 04 06 

= 1-5 days f2ZlZ2Z! 6-20 days 

The c:.nditions on the bands dur inc January will diffe r little from 
those of the precedina month .. At the end or January the h.f. bands 
should remain open a little lon .. er in the eveninc than previously, 
otherwise the foreca.st given foP" December will ag·ain a pply. 

RSGB BU LLETIN JA NU ARY, 1965 

JANUARY 1965 

oe 10 12 14 16 18 20 2 2 24 

- O penings on more than 2 0 days in thct month 

The provisional sunspot number for November won 6·9, w :o:!J 
the period of creat est activity lyina: betwe en the 14th and lht t i 
that month. Th e predicted figures for February, March and Ap.·i! 
1965 are 7·7 and 8 respectively. 
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CENTURY CLUB AWARD 

ti.M ~uo.toJ t~rv.ol c-t ""~~: ... :n tOO tt>'"'..-Nn ~~ tM $-~t·t LllAfl9 

.,d II ~t:b-, f'"';,if~ l...., .::0'1 f"-11tl .,.. I~OtJ"':Iil" £I tht1 .-cf C.~..-.t 

One of the Royal Air Force Century Club Awar::h, which are now 
available to all ilmateurs who make confirmed cont;acu with 25, 50, 

100 or 200 members of the society. 

CX IOP 1730, EL2AD 1430, ET3USA 1015. FBSWW 1130. 
F B8XX 11 40, FR7ZD 1200, HI8WSR, HKIQQ 1715. 
HKOAI San Andreas Is. 1605, K V4CI 1225, KZ5AF 1300. 
LU IZC 1130, MP4BEK 1235. OD5LX 1110, VK6RS 1245. 
VK7SM 1155, VP2KJ 1405, VP7BG 1235, VP9BO 1630, 
VS6EY 0845. VS6FF 0850, VS9AMD 1130, \'U2RM 0820, 
XEI OE 1435, XEI PJ 1405, Z P9A Y 1650, 4S7NE 1025, 
5H3HZ 1140. 5R8AN 1140. 606BW 1105, 9J2BC 0730. 
9 LITL 1320 , 9M4RS 1100. 

21 Mc/s A.M.: CR4A.I 1100, C R7FP 1155, CT2AL 1255. 
CT3AM 1250, CT3A0 13 15. FB8ZZ 1310, HKIOR 1555, 
HZIAT 1230, KP4A XC 1340, K V4VX 1410, PZIBV 1245. 
TJSLY 1325. VK2. 3. 4. 5 and 6 0800-1200. VQ8BY 1350, 
VQ8BZ 1245, VS9ASP 0945, XEICJ> 1405. 5N2AAC, 
5RSAL 1220. 5X5JK 1030, 6W8AE 1235, 7Q7RM 1305. 
7X2BB 1630, 9G I FF 1400. 9J 2DT 1310, and 9LIWN 1530. 

21 Mc/s S.S.B. : CR4AG 1225. ET3USA 1045. HC2EH 
1635. KP4AXC 1235. KZ5AD 1640. MJ>4TBJ 1140. 
VK2,3.4.5.6, 0800· 1230. VS9AAS 1115. XE1FFW 1610. 
XWSAL 1115. ZS2M I Marion Is. 1325, ZS7R 1535. 5N2JKO 
1235, 601 K H 11 25. 9J2BB a nd 9J2M I 1240. 

28 Mc/ s seems to have returned to sunspot minimum 
doldrums. or perhaps its more anh.:nt users arc keeping quiet 
about what il has yielded. Perhaps nexl mo nth someone 
wi ll come up wi th a 28 Mc/s report a couple o r yards lo ng! 

Contests 

The 1965 French Contest will take place as fo llows: 
c.w. from 14.00 January 30 to 21.00 January 3 1. 
J'ltollc' from 14.00 February 27 to 21.00 February 28. 
••.lt.j: fro m 18.00 May I Lo 18.00 May 2. 

1 he code Lo be exchanged consists or the signal report plus 
the number of the QSO. French stations will give their 
Depa rtment number ai"Ler the call. Each QSO will score 
three points, and there will be a multiplier o f one for each 
diO'crent Department or each diO'crem DUF country (other 
Lhan For FC). For the fortieth anniversary of the REF each 
entrant who sends a log showing more than 1,000 points will 
receive a specia l certilicate. Logs sho uld be sent to : R F. F. 
B.P. 42-01. Pa ris R.P .. France. 

The Second Annua l Tennessee QSO Party will Lake place 
between 00.00 and 24.00 on _februa ry 7. 1965. There are 
c..w. and phone sections requiring separate logs. which 
should be sent to RATS Club. WA4NZE, 611 Hogan Road 
Nashville, Tennessee 37220, USA to arrive not later than 
March 6, 19C\5. All a mateurs contacting Len separate 
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Tennessee s tatio ns during the contest will be awarded a 
"Certificate of Achievement" . 

The RSGB 7 Mc/s Contest produced a good deal of 
activity on a band that would be ideal for night-time DX if 
only Lhe commercials and wierdies would quit. GSFC 
QSOd 46 countries during 301 QSOs giving 3,080 points, 
which sho uld produce a listing somewhere ncar the top. 

The results of the phone section of the 1964 ARRL Contest 
show G3CAZ as the leading G operator. The equipment 
in usc comprises a KW Victor at 120 watts input feeding a 
triband cubical quad and a HQ170 receiver. G3CAZ recom­
mends the substitutio n of a 6DE6 fo r the 6BZ6 in the rJ. 
stage of the HQ 170 but warns that cross modulation charac­
teris tics may deteriorate. but in his case this docs not 
present any problems. 

Awards 

The British Counties Award. described in MOTA last 
month is a lso available to short wave listeners on the same 
basis as for transmilling stations. G3REA was the first to 
claim all 98 coumics- and with no substitutions. 

CHC Chapter 8 has made a reciprocal arrangemem with 
E. German Chapter 23 whereby claims fo r the WADM and 
HADM awards may be submilled through G5GH. The 
WADM is issued in fo ur classes : Champion ( I); Master (2); 
Senior (3) and Junior (4) fo r contacts on either c.w. or phone 
(no mixed applications) after July 14. 1953 with DM stations. 
The fee for WADM 3 and 4 is four IRC and for WADM I 
and 2, eight IRC. Full information o n this award will be 
found in either the Directory of Cl'rti{icate.l· or the lea nets of 
AHC Internatio nal. 

The HADM award calls for proof or reception of at least 
ten of the 15 DM regions a nd the fcc is four JRC . In con· 
nection with these awards the last: leller of Lhe call-sign 
indicates the district: 

A RosLOck 
B Schwerin 
C Ncubrandenburg 
D Potsda m 
E Frankfurt 
F Coubus 
G Magdeburg 
H Ha lle 

I 
J 
K 
L 
M 
N 
0 

Erfun 
Gera 
Suhl 
Dresden 
Leipzig 
Kari-Marx-Stadt 
Berlin 

The following information o n the ma ke-up or DM call­
signs comes from G5G H : 

Single o perator statio ns use the prefix DM2 plus three 
letters: club statio ns use DM3, 4 o r 5. The chief operator has 
two letters after the call. i.e . DM3BM. whilst o ther licensed 
operators have an extra letter between the figu re and the 
last Lwo leuers, i.e. DM3C BM, DM 3RBM etc. District 
rad io clubs use the prefix DM6: congresses and exhibitions, 
DM7, 8 and DMO, whilst foreign visi ting amateurs use the 
DM9 prefix. 

The Certifica te Hunters' Club (CHC) UK C hapter 8 is 
endeavouring to establish a chapter (basically the US term 
for club) comprised of short wave listener members. David 
Gray, A2498 and G5G H are those concerned and would 
appreciate hearing from interested s.w.rs. 

The Japa nese AIUEO Club issues an award named Lhe 
Sidewinders Award which can be claimed by U K operators 
who can produce proor of contact with ten different stations 
located in Ja pan including at least f'ive J A stations. All QSOs 
must be on two-way s.s.b. and a fter January 1, 1960. The 
award is free but postage for the ccrtilkale is requested. 
This award is also available to s.w.l.'s o n the same basis. 
Applications should be sent to: JAIA EA. J. Suzuki. 4 1614 
Kanamachi Katsushika. Tokyo. J apan. 

Several readers have enquired as Lo Lhc meaning of GCR, 
the abbreviation of General Certification Rule. This rule 
has been introduced by the spo nsors of many awards to 
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avoid the necessity of sending valuable QSL cards around 
the world. Where an award sponsor states that the award 
may be claimed by a GCR application it is necessary that 
the claim should be countersigned by two amateurs or an 
official of the applicant's national society. The declaratjon 
that is signed should state that the QSLcards relating to the 
contacts listed o n the application have been seen and are in 
the possession of the claimant. Whilst a number of awards 
may be obtained on a GCR application. there are also many 
for which the QSLs must be sent , e.g. CD XC. DXCC etc. 

OX Briefs 
XT2HV, formerly F2XD, is now active on s.s.b. on the 

low end of 14 Mc/s and will be available for about six 
months. The QSL address appears in QTH Comer. 

QSLs for the Trans Sahara expedition which might appear 
from several African countries should be sent to ON4MC. 

HL9KH. the former call of Don Miller. is now a club 
station and QSLs should be routed via W6KTE. 

G3JFF, Mike Matthews, remembered for his Pacific opera­
tions, wi ll be leaving the UK in June for a tour in (or should 
it be on?) ZB2, from where he will be active in due course. 

.... --CONTESTS DIARY-··-
January 23-24 

January 30-31 

January 30-31 
January 30-31 
February 6-7 
February 13-14 
February 14 
February 20-21 

February 20-21 
February 27-28 
February 27-28 

- Affiliated Societies' Contest 
(see page 539, August). 

-First 144 Mc{s Contest (C.W.) 
(see page 740, November). 

- CQ WW 160m Contest. 
-REF (C.W.). 
- QCWA Party. 
- ARRL DX Contest (Phone). 
- First 70 Mcjs Contest (Open). 
- BERU Contest (see page 678, 

October, 1964). 
- YL/OM (Phone) Contest. 
- ARRL OX Contest (C.W.). 
-REF (Phone). 

March 6-7 

March 6-7 
March 13·1~ 
March 20-21 

-Second ~ ~~ Mc/sContest (Open)and listeners' 
V .H.F. Contest (see pace 7~ I, November, 
196~). 

- YL/OM (C.W.) Contest. 
- ARRL International OX Compecicion (Phone). 
- Firsc 1·8 Mc/s Concest (see pace 7~1. Novem· 

ber, 196-4). 
Much 20.21 -lncernation~l S.s.s:ers. 
March 20.21 - BARTG RTTY OX Concesc 
March 27-28 - ARRL International OX Competition (C.W.). 
April 4 - Low Power Contest. 
April 10-l I - CQ WW S.S.B. Contest. 
Aprill5 - Der"J D/F Qualilyinc Event. 
May 1·2 - Thir 141 Mc/s Contest (Portable). 
May 8-9 -USSR OX (C.W.) Contest. 
May 9 - Hich Wycombe 0 / F Qualify inc Even c. 
May 23 -South ManchMter 0 /F Qu•lllylnc Event . 
May 29·30 - First ~32 Mc/s Concesc. 
Juno 12-13 - National Field Day. 
June 27 - 0 / f QuaHiyinc Even c. 
July 3-4 -Fourth ~~~ Mc/s Conc .. t (Pornble). 
July 17-18 - 1296 Mc/s Tesu. 
July 18 - Oxford D/F Qualilyinc Event. 
September +5 - Recion I IARU Concest. 
September +5 - V .H.F. Notional Field Day. 
Sepcember 12 - 0 / F National Final. 
Sopcember 19 -Low Power Field Day. 
September 25-26 -21/18 Mc/s Tclcphony/Reccivinc Contest. 
October 9-10 -Rayno< Rally. 
Ottobor 16-17 -7 Mc/s OX Concest (Phone). 
October 24-25 - CQ World W ide Contest (Phone). 
October 30-31 -Second ~32 Mc/s Contesc. 
Novemb.r 6·7 - 7 Mc/s OX Con ten (C.W.). 
November 20·21 - Second 1·8 Mc/s Contest. 
November 28-29 - CQ World Wide Contut (C.W.). 
Oecembor ~-5 - Fourth 70 Mc/s Contest (C.W.). 
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FH8CD, located on the island of Anjouan in the Comoros 
group, is active on c.w. and s.s.b. on 14 and 21 Mc/s, and has 
been heard in the UK with good signals. 

LUJZC and LU8Zl arc both on D eception Island of the 
South Shetland gro up and arc active on 14 Mc/s e.w. being 
worked by G3NKQ at 08.00. 

W .c.f. January I, 1965, all Nigerian licences arc being re­
issued in the series commencing 5N2AAA (Tks 5N2JKO). 

Commonwealth Coli Areas Table 

Please send details of your claim for this (on a postcard) as 
shown on page 798 of the December issue. Copies of the 
Society's Certificates and Awards leaOet showing the call 
areas a re available on request. 

• • * 
Correspondents arc thanked for their co-operation and 

acknowledgment is made to the West Gulf OX Club 
Bulletin (W51GJ ), the LJDXA Bulletin, (W2FGD/W2MES), 
DX'press (PAOFX), and The DX'er (N. Californian DX 
Club). Please send a ll items to RSGB Headquarters to 
arrive not later than January 13 for the February issue and 
February to for the March issue. 

Unorthodox OX 
Over a 15 mile path on Top Band, G3TFP (Canterbury), 

using a bedstead as an aerial, received a report of RS 5-8/9 
from G3TDP (Ashford, Kent), who was using a lawn 
mower as an aerial. G3TFP gave G3TDP a report ofRS5-6. 
Has anybody been having any difficulty in getting it out 
recently? 

"Electronics Letters" new lEE 
Publication 

The Institution of Electrical Engineers Council has an­
nounced a new monthly publication which will be caUed 
Electronics Le11ers. It will consist of letters- ideally of 
about 500 words- describing the latest advances in research 
and development in electronics and allied fields. The rum 
will be to publish letters within two to six weeks of receipt. 

The first issue will appear this year, and it is hoped that 
the annual subscription will not be more than £2. 

ARRL OX Contest 1965 
The following is a summary of the rules for trus year's 

ARRL OX Contest. 
I, The Contest periods arc : Telephony. February IJ-14. and March 27·28; 

C.w .. February 27·28, and March 27-28. 
2. The commencing time in e:tch instance is 24.00 CMT Friday, ond the 

finishinJ time 24.00 GMT Sunday. 
J. The object is to work :os many·w.K.VE-VO·KH6-KL7 stntions as 

t>ossible in os man>• different cull orcas ns possible por band. 
4 . OX !lacions will send tho RS or RST report followed by a threc·digil 

number representing power input. USA-Canada stations will send a 
number consi.sting or the RS or RST repon followed by an abbn:via· 
tion of the: n3me of their state or pro,rince. 

S. R•PH• contaces on additional bands are tl<'nnitted. The multiplier 
i< the total call areas contacted on each band (maximum of 21 per 
bond). Each complc~td QSO counts three points and an incomplete<! 
contact two points. The linal score is the number of QSO points 
times the: multiplier. 

h. Lo~s should cont:tin calls. dates. times (GMn, bands, exchanges and 
points. The summary sheet should i.ndicate the sections of the contest, 
name. uddress and call·sign of the cntrn_nl, equipment used and power 
input, number of WfK/VE/VO call areas worked on each band. 
number of contacts on i!ach ba_nd. number of hours• operation, 
nnmcs and callesigns of :tssisling persons, points claimed. multiplier 
and claimed score. A declarntio n stating " I certify, on my honour, 
that I ha,·c observed all competition rules as welt as all regulations 
.:stablishcd for amateur radio in my country. and that my report is 
correct and true to the best of my belief. l agree to be bound by 
~isions of the ARRL Award Committee" is required. Logs and 
accompanying summary sheets should be sent tO A R R L OX Contest, 
22~ Main St .. Newington. Conn. 061 II. U.S.A .. and should be post· 
marked not later than Aprill4. 1965. Free loa forms nrc "''ailable on 
request from ARRL. 
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A Combined A.M.jC.W.jS.S.B. Detector 
By R. S . HEW ES, GlTDR * 

W IT H the increasing usc of single sideband transmission~ 
on the 2m band the writer considered it was time to 

build a n s.s.b. detecto r into his homebuilt double conversion 
superhet. receiver. The set was already equipped with a 
b.f.o. for c.w. reception. It was decided to usc the product 
(heterodyne) detcclOr described in the RSG B Ammcur 
Radio Haudhook. this being suitably coupled to the b.f.o. 
acting as a c.i.o. (carrier insertion oscillator). 

T he a.m. detector in the receiver was a conventional diode 
with i.f. filter network. The first d ifficulty was seen in fitt ing 
the product detector. A diode has a characteristically low 
input impedance and imposes considerable d1mping on the 
tuned circuit driving the detector. The signal input circuit 
of the product detector possesses a high input impedance 
due to current feedback in the grid cathode circuit of the 
valve. Lillie damping is therefore imposed on the tuned 
circuit driving the detector. 

Jf a switch were placed between the tuned circuit a nd the 
two detectors. switching between a .m. and s.s.b. reception 
would alter the loading of the tuned circuit. It would there­
fore be necessary to retune for resonance between each mode 
of reception requiring the usc of an extra control on the 
receiver. Switching in high impedance r.f. circuits is always 
undesirable, introducing possibl)' instability through stray 
capacity in the switch. By simple switching in the relatively 
low impedance cathode circuit signal grid switching is 
eliminated. This is achieved by using the product detector 
signal input triode as an infinite impedance detector on a.m. 

In Fig. J the mode of operation is as follows: 
O n a.m. the cathode of V2a is switch~d via Sl to the 

lOOK ohms a udio load R5. The a.f. signal is then passed 
via filter components R4. C7, and CS through the d.c. 
b locking capacitor C6 to S2. 

• 24 llrigh1sidc A\"t•nuc. Ln leham. S1aincs, Middlesc),. 

V1 
Ef"9t 
6AM 6 

On c.w. a nd s.s.b. the cathode of V2a is switched via. S I 
to the cathode of V2b and R6. Th.: heterodyned c.w. o r 
s.s.b. s ignal is then pass<!d via the low pass Iiiier R9, R 10, and 
C ll plus Rll and Rl2 through the d.c. blocking capacitor 
Cl4 to S2. The po le of S2 is connect.:cl to the following a.f. 
amplifier. S3 is closed, supplying h.t. to the c.i.o. (b.f.o.) 
which injects the carrier via Cl2 and R7 to the grid of V2b. 
With a c.i.o. in_iection of about 2 volts r.m.s. and a signal 
input of about 0·3 volts r.m.s. very good s.s.b. and c.w. 
reception is obtainable. 

Summarizing then. the advantages of using the product 
detector switched to an infinite impedance detector on a.m. 
arc as follows:-

(i) There is no i.f. transfo rmer switching and therefore no 
detuning effects on the tuned winding (i.f.t. secondary) 
between the two modes of reception. 

(ii) The infinite impedance detector has better linearity and 
overload cha racteristics than the more conventional 
diode detector. 

(iii) Damping of the i.f. t. secondary is considerably reduced 
giving improved selectivity o n a .m. reception. 

(iv) The a.m. diode is removed and the product detector 
valve is functioning continually in both modes o f re­
ception thereby effecting economy in operatio n. {For 
this reason the h .!. is not removed from V2b on a .m. to 
reduce switching to a minimum.) 

(v) o modificatio ns are necessary to the secondary of the 
i. f.L. hence the combined detector may be easily a dded 
to any receiver. 

In some receivers a slight disadvantage of removal of the 
a.m. diode may be to render the a .g.c. system inoperative if 
this diode is a lso used for a.g.c. All good communications 
receivers however. have a separate a.g.c. system so this 
difficulty is elimina ted. In the writer's receiver. the unused 
diode (half of an EB9 1) is now used as part of a noise 

ECC 82 
12AU 7 

R8 

tOK 
R9 

10K 

RtO 

47K 

C 11 

2200pf" 

Rtf 
tOOK 

HT-

Fie. I. Circuit diaeram of combined a.m,fc.w. /s.s.b. detector. L I and Ll form the c.i.o. coif. T he. c .i.o. valve is VI , and Vl the detector. t. F. T 
is the final i.f.t. of the receiver. C4 :llnd C~ should be tilver cer:amic. Cfl is an electrolytic capacitor. All resistors :are f. watt. 

30 RSGB BULLETIN JANUARY, 1965 



Fia. l. Uyout of the c.i.o. and detector unit. The c.i.o. coil is moun· 
ted in a 11 in. square aluminium can. The unit can be fixed to the 
main chassis of the receiver with 68A eyebolu, nut.s a.nd wa1hers. 

limiter circuit. Resistor RS in Fig. I is included to give an 
improved amount of i.f. filtering on a.m. 

The second difficulty a lthough simply remed.ied was seen 
in applying a clean c.i.o. wave form to the product detector. 
A common fault with an c.c.o. having a resistive anode load 
is that this load produces a waveform which is badly dis­
torted. When viewed on an oscilloscope the waveform is 
almost triangular in shape. Applied to the product 
detector this would seem likely to distort the a.f. output. 
When the carrier is taken from the grid circuit a clean 
waveform free from harmonics is available. 

In Fig. I VI represents the c.i.o. togctl1cr with the associ­
ated circuitry. Ll and L2 fo rm the oscillator coil. These 
coils in fact are those of a 470 kc/s detector transformer of 
the type used in a normal b.c. transistor receiver. L2 is 
bifilar wound with Ll to give tight coupling ( LI is the 
colleclOr winding and L2 the detector winding). This 
transformer is ideal as a b.f.o. coil as the cathode tap 
(originally a collector tap) is correctly placed to maintain 

uscillation (at one-quarter total turns) and the detector 
winding provides a fairly low impedance take-off winding. 

A triode connected EF91 is used. as the e.c.o. Any r.f. 
triode or triode connected pentode (suppressor grid to 
ground) may be used here. Anode resistor R2 is bypassed 
to earth by C4 (10,000 pF silver ceramic), R2 being adjusted 
to give 2 volts r.m.s. at the product detector V2b. The h.t. 
supply is the normal 150 volts stabilized supply applied via 
S3. The oscillator coil is initially tuned to 470 kc/s by a 
ferrite core and Cl, a 200 pF polystyrene capacitor. This 
combination gives excellent oscillato,r stability making s.s.b. 
easily readable. Fine tuning is carried out with a 3-30 pF 
air spaced trimmer to select the upper or lower sid:band. 
The take-off winding L2 ltas little effect on t11e tuning of Ll 
and little or no loading is placed on L2 by the input circuit_of 
V2b. 

Construction 
The product detector and c.i.o. arc buill o n a 4 in. x 2 in. 

x I in. U-shaped 18 s.w.g. aluminiwn chassis as shown in 
Fig. 2. This is fixed o n the main receiver chassis in the place 
originally occupied by the b.f.o. valve and coil. Making 
this unit small and compact reduces to a minimum un­
wanted stray oscillator coupling to earlier stages in the 
receiver. To this end the main chassis completes the screen­
ing. The a.m./s.s.b. switch occupies the normal a.m./c.w. 
switch position. a miniature 4 pole. 2 way unit being ideal. 
The fou rth position can he used to switch o ut the a .g.c. on 
c.w. and s.s.b. 

It is advisable to use screened wire for the a. f. signal 
leads between the switch and c.i.o. product detector unit if 
these arc of any length. For the same reason the use of 
co-ax cable between the i.f.t. a nd the grid o(Y2a is advocated. 

With 150 volts to VI and 250 volts to V2a. h the current 
consumption is approximately 10 rnA. 

To conclude, the writer's receiver was designed to use a 
470 kc/s second i.f. The purpose of t his article, however, has 
been fundamentally to describe a combined. a.m./c.w./s.s.b. 
detector and the method of fitting it to an existing receiver 
lL~ing any value of intermediate frequency. 

G61AS TRANSISTORIZED ELECTRONIC KEYER 

A revised circuit for the 
G31AS kc)'Cr is shown along­
side. The values of CS. C9 ancl 
CIO have been changed, and 
the value of C7 has been 
inserted. R22 and R24 have 
been re-valued, and capacitors 
connected in parallel with 
each in order to give mo re 
reliable operation. The relay 
winding resistance has also 
been altered to I K ohms. It 
should be noted that there 
are no diodes CR4 and C R6: 
these were used in the 
prototype, but were not found 
to be essential for propc.r 
functioning of the keycr. 
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PANORAMIC reception is the 1•isuol presem(llion of all 
the signals in a given frequency band, their display 

usually being on a cathode ray tube-although other 
methods are sometimes used. While receivers specifically 
designed for panoramic reception are available. they are 
rather expensive, and for amateur purposes they otrer 
little advantage over a '' panadaptor." As its name implies. 
this is a device which may be used in conjunction with a 

are not insisted upon, it is quite possible to build a pana­
daptor having a performance comparable to surplus units­
such as the BCI031-for quite nominal expenditure. A:;. the 
same unit can be used for monitoring outgoing transmis­
sions, it becomes a project worthy of seriou~ consideration. 

Precisely what does a panadaptor have to do in order to 
present us with a ph·tw·e of al l the signal activ ity going on 
within a certain frequency width'? In order to simplify 

each time a point was reached where a signal \\ilS pre~ent. 
the spot would be ·· kicked up ·· by the output from the 
detector of the receiver. This is known as mechanical ,can­
ning. Provided that the rl'Cciver tuning and the hori£ontal 
movement of the spot remains reasonably in step at alltim~s. 
then the oscilloscope base line- horizontal sweep- can b~ 
calibrated in frequency. This then allows us to ~ce the activity. 
3nd also to fix its frequency. This is panoramic rcc~ption . 

Tl'aces t :.ken betw een 20.00 and 21.00 GMT on N o vember I I, 1964, 
w ith an AR880 and the panadaptor to be desc ribed in par't l o( thi1 
a r t icle . L"ft to r ic h<: (i) Top Band, t900-2000 kc/s, with a str onr 
local s iena! a t 1920 k c/s; (il) 3600- 3700 k c/s; (i ii) voice modv l:ued 

carrier : (iv) tone m odu13ted C3rrier. 

cribed above from a more or less normal receiver with the 
minimum or complications. 

Since, for the rca~on already given, the actual tuning of 
the receiver cannot be a ltered by the panadaptor, then the 

PANORAMIC RECEPTION ............................................................. ···························································· :::::::::::::::::::::::::-: :-:::::::::::::::::::::::::::::::::: BY W . BLANCHARD, G3JKV* 
. ............................ . ······························ .............................. ······························ .............................. PART DESIGN CONSIDERATIONS 

normal receiver to provide visual indication of the received 
signal, together with those on ei ther side of it, within a 
specific-and sometimes variable- frequency width. Very 
little modification, if any. is required to a receiver in order 
to connect a panadaptor, and moreover, the receiver's 
normal operation is quite unaffected by the addition of the 
unit. 

Ahhough a panadaptor cannot be counted amongst the 
more common pieces of auxiliary equipment to be found in 
an amateur station. the fact remains that it can be a very 
valuable operating aid. especially on the higher frequencies. 
There appears to be a general impression that a panadaptor 
is both a difficult and expensive item to build; an idea per­
haps fostered by the high price of war-surplus types. and 
the even more exalted cost of current commercial models. 
Such is not the case. Provided that laboratory standards 

7000-7100 kc/s. 
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matters we will only consider the case where the display of 
these signals takes place on a cathode ray tube : in fact. on 
an oscilloscope. 

Lf we connect the output from the detector of a receiver 
to the vertical plates of an oscilloscope. and switch on· the 
horizontal sweep derived from the oscilloscope's time base. 
then as the receiver is tuned, each time it comes across a 
signal, the spot will move in a vertical direction. the amount 
or amplitude of the denection depending on the strength of 
the signal. If we could arrange for the receiver tuning knob 
to be turned backwards and forward~ over a selected 
frequency range, and at the same time couple to this u 
device which would cause the oscilloscope spot to move 
horizontally backwards and for" ard~ across the screen 
exactly in step with the movement of the tuning knob. then 
at on<.:e we would produce " .. picture" of the activity, for 

C.w . carrier o n 1880 kc/s (cent re). with a swcH~p frequency of t6J c/1 
a nd a w idth of 50 kcJs, 
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While mechanical scanning methods arc used, they arc 
usually limited to specialized applications. and since it b 
possible to produce the same cncct electronically, electronic 
methods normally find greater favour; added to which is 
the fact that it is easier to vary the width of lhe swept frc· 
qucncies when electronic methods arc used than when 
mechanical scanning is employed. 

Direct frequency scanning methods in,oll'ing the recei,e•· 
tuning. whether mechanical or electronic, are usuall~ 
avoided, for such a ~y~tcm prevents the receiver being u.cd 
in its normal manner ''hile it i~ hcing emplo)'ed for panor:•­
mi<.: rc.:cption. 

Spe cific Design C o nside rations 
The basic problem is to obtain a c.r.t. display a~ de,-

A pirat e br-oadc.anlng .station overmoduta.ting. 
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adaptor must be connected to a poim in the receiver where 
there is available a f;tirly broad band r.f. signal which can be 
scanned. The obvious choice is the mi.xer anode- or fir~t 
mixer <1node if the receiver is a double superhetemdync. The 
signal here is at a constunt centre frequency. and is as broad 
band as the preceding r.f. selectivity will allow. Connection 
to this point permits panoramic reception throughout the 
whole of the frequency range covered by the receiver. the 
actual amount of the scan being. broadly speaking. limited 
in its maximum de' iation to the r.f. bandwidth. In the l"asc 
of older receivers with i.r:~ of 455 kc 's or thereabouts. thi' 
may perhaps be on I) 20 to 30 kc sat the lo\\er frcqucncic,. 
Some of the newer designs arc much better from this point 
of vic\\. having virtually a nat bandwidth of some 500 ~<.: s 
at 5 Me/~. 

Having now secured ;m output ~uitable for fl'Cding into 
the panadaptor. we can turn to the unit itself. The s ignal 
fed into the panadaptor is applied to a mixing stage. which 
may, or may not, be preceded by an amplifier. The usc or 
such an amplifier has ccrtuin advantages as will be seen 
later. The local oscillator of the adaptor is made to sweep 
over the desired bandwidth. and this in turn converts ull the 
signals present at the input to a common frequency. namcl) 
the i.f. of the adaptor. The acwal sweeping of the adaptor·, 
local oscillator i> controlled by the ame voltage which 
provides the hori7ontal deflection of the c.r.t. Thi, mean' 
that they ~tay precisely in step. ;md therefore the ba,e line i~ 
accurately related to frequency. We have in eiTect produced 
the same result as would be achie,•ed by the mechanical 
method previously outlined, but electronically and wilhout 
becoming involved in mechanical complicatiOih. I urther. 
as will be appreciated, the main receiver. and its !'pemtiun. 
i' not affected by the addition o f the panadaptor. 

The balance of the panadaptor unit fo llow:. standard 
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practice and consists of one 
or more stages ofi.f. amplifica­
tion. detector and a.g.c. cir· 
wits. and possibly a scage or 
two of video amplification. 

The overall arrangement is 
shown in block form in 
Fig. I. Such an adaptor wi ll 
functio.n on all the frequencies 
10 which 1 he receiver can be 
tuned. and if a v.h.f. converter 
is used ahead of the receiver. 
it will cover the converter 
frequencies as well. A possible 
drawback at v.h.f. is that due 
to the relatively narrow band· 
width available from the 

TIM EBASE 

RECE IVER INPUT 
.CSSI<c/s 

BROADBAND 
R.F. AMPLIFIER 
350-SSOICc/s 

SWEEPING 
OSCILLATOR 
<47S- 67SKc/s 

M IXER 
125Kc/s 

DETECTOR 
AND 
A.G.C. 

receiver for the panadaptor. 
the maximum sweep of the 
adaptor will be restricted, and 

Fie. I. B lock diaaram o f a typical panadaptor. 

it will not be possible to scan the entire band in one sweep. 
If the main interest is in v.h.f. operation, a nd the adaptor 

is o nly required for these bands, only a small revision in 
design is needed to achieve a sweep of 2 Mc/s or more. In 
this case the adaptor input is taken from the v.h.f. converter 
output which. by design. is usually wide enough to cover 
the who le band. Under such circumstances, the adaptor's 
pre-amplifier stage and mixer input would have to tune to 
the converter output frequency, and its loc.al osci llator 
frequency adjusted accordingly. Since the resolution of a 
panadaptor- that is its ability to show as separate " blips .. 
two stations on closely related frequencies- is related to the 
select ivity of the unit. double conversion techniques may be 
needed in the adaptor to give the required degree of separa­
tion between adjacent carriers. However, if it were required 
only as a band activity monitor. a low o rder of selectivity 
might be acceptable. 

The design requirements of each individual stage in a 
panadaptor will now be considered in detail. 

R.F. A m plifier 
lf a broadband input is a vailable for the panadaptor 

(over several hundred kc/s) then all that this amplifier is 
required to do is to give isolation between the receiver and 
the adaptor. and a lso to assist in preventing the oscillator 
of the adapto r, and that of the receiver. beat ing together 
and producing spurious signals. As in most cases the adaptor 
will have to work with a fairly low frequency input signal-
455 kc/s or so-of limited bandwidth, more is required of it 
than this. The amplifier will have to introduce differential 
compensation in order to .. boost up .. the droop on each 
side of the input signal bandwidth, and so maintain constant 
amplitude, or as near to this as possible. over the range of 
the frequency sweep. 

This point is illustrated in Fig. 2. An A R88D was con· 
nected to a panadaptor, the o utput being taken from the 
mixer anode. The receiver was tuned to 2 Mc/s and a series 
of 10 kc/s pips injected. The resulting display. which is 
uncompensated. shows clearly that for a sweep width of 
nearly 200 kds a panadaptor r.f. amplifier must be required 

Fia. l . Bandwidth response:· curve o f the r.f. t taa• • of an A RBI receiver 
at l Mc/t. Sianals de rived from a. IO.kc/• multlvibrator unit . 

34 

to introduce considerable extra amplificat ion towards the 
edges o f the frequency band being swept if the display 
amplitude or a given signal is to remain reasonably constant. 
The ideal wo uld be an amplifier characteristic which is the 
precise inverse of that of the receiver. the net effect then 
being constant gain. 

The provision of such an inverse selectivity c urve is not 
as simple as it first appears. for the response of the receiver 
will vary with frequency. the r.f. selectivity curve becoming 
broader as the frequency becomes higher. Consequently. 
to achieve perfect compensation. the panadaptor amplifier 
response would also have to change according to the fre­
quency to which the receiver was tuned. and this is more 
than a little difficult to arrange. 

The situation is made even more complicated by the 
presence or the primary of the i.f. transformer in the anode 
lead of the receiver mixer. for this in itself modifies the shape 
of the bandpass curve a t this point. A sophisticated way or 
overcoming this is by using a n isolating stage between the 
receiver's mixer and first i.r .• but as this means an extra 
stage has to be fitted into the receiver. it is hardly worthwhile. 

Regrettably, there is no real solution which overcomes all 
the difficulties. and the usual practice is to adjust the com­
pensation for the bandwidth at the lower frequencies, a nd to 
accept the effects or slight overcompensation at the higher 
frequencies. On the amateur bands. acceptable results can 
be obtained over sweep widths of about 100 kc/s on Top 
Band. and 200 kc/s at 40m and higher. 

The usual method by which differential compensation is 
achieved in a panadaptor input amplifier is to use over­
coupled transformer~ with their coupling adjusted so that 
maximum gain is attained at peak frequencies situated one 
on either side of the mean frequency. A single stage nor­
mally provides acceptable balance. 

Mixer and O scilla tor 
While the mixer circuitry is straightforward and does not 

depart from normal receiver practice. the injection oscillator 
is quite another story. 

The requirements of the mixer injection oscillator arc 
that it should change frequency above and below its nominal 
sett ing as linearly as possible. and in addition, if the extent 
of the sweep is changed, then there should be very little, if 
a ny, shift of the centre frequency. These requirements 
cannot be met absolutely with simple circuitry, but for 
amateur usage, we can get ncar enough to them for all 
practical purposes. 

Initially it has to be decided how wide a band the osdl­
lator has (O sweep, and this in turn depends on the r.f. 
bandwidth available. T here is certainly no point in arranging 
for the oscillator to sweep some 2 Mc/s if there is only 150 kc/s 
of broad band signal available. If the panadaptor input 
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should be 500 i<ct s wide, then of cour~c it would be prudent 
to arrange for this amount of deviation in the osci llator 
frequency. 

There arc many ways of rapidly changing the frequency 
of an oscillator- other than by smartly twisting a knob­
the process of which is normally called frequency modula­
tion. the best known probably being the reactor valve. 

Mechanical methods for achieving frequency modulation 
..:an be employed. two of which arc as follows. There is 
available on the ·· surplus .. market a transducer unit from 
the A YF radio a ltimeter. and this is essentially a loud­
speaker coil unit carrying a flat metal plate instead of a 
paper cone. The metal plate of the transducer will osci lla te 
relative to a fixed plate in sympathy with an alternating 
current applied to the coil: hence the capaci ty between the 
plates will vary. If these plates arc placed across the tuned 
circuit of an oscillator, then the frequency of this oscillator 
will vary according to the changes in capacity between the 
plates. Being a low impedance device, the transducer 
requires some power for its operation. and this involves 
using at least one extra valve if the timebase wa-.eform pro­
viding the horizontal scan for the c.r.t. is also to drive the 
transducer. Such an a rrangement does not give a constant 
centre frequency for different sweep ''idths unless consider­
able time and care is devoted to juggling with the moving 
plate, and furthermore, the response of the transducer to 
the peaky timebase waveform is not very good. Another 
method is to usc a variable capacitor driven by a motor, 
and, on the face of it, this seems to ha~c the virtue of sim­
plicity. The snagS here arc in keeping the motor in syn­
chronism with the timebase, arranging variations in sweep 
width, and electrically noisy contacts which develop sooner 
or later. • 

Electronic methods are obviously to be preferred, and in 
this field there are a number of systems to choose from. the 
actual choice being dictated primarily by considerations of 
simplicity and cost. 

Variable capacity diodes are particularly allractive for 
their circuitry is the simplest of all. Nevertheless care is 
needed in the design of a circuit employing va.rie<tp diodes 
if linear sweep is 10 be achieved since they arc not inherently 
linear. In addition, due to the relatively small capaci ty 
changes given by these devices. they arc normally limited to 
fairly high frequency oscillators. While it is true that such 
diodes arc now available with a capacity swing of the order 
of 100 pF, they are costly. and this rules them out for ama­
t.:ur usc. 

A reactor valve can be made to produce more or less any 
t:;~pac.:ity change easily and without undue complication 
and, of imrortance in our particular application. with 
reasonable linearity. For these reasons it is the most 
commonly employed method. At 25 Mc{s for example, it is 
possible to obtain up to 7 Mcfs of linear deviation. while on 
a frequency of 455 kc/s, some 400 kc/s of deviation linear 
enough for a panadaptor can be secured. Such sweeps arc 
more than adequate for most applications. 

The reactance modulator valve is provided with the 
following controls: (i) SWEEI' WII.>TH. This is usually a 
straightfo rward potential divider on the timebase output 
capable o f reducing the time base voltage being fed to the 
reactor valve to zero, thus stopping the sweep altogether, 
( ii) Ct; TRE FRtQUENCY CO,'TROL. This is necessary as it is 
diflicult to prevent some slight movement of the centre 
frequency with variations of sweep width. and it allows the 
signal to which the receiver is tuned to be set in the middle 
or the trace irrespective of such movements or thermal 
drift. 

The actual frequency band over which the adaptor· 
oscillator should ~weep is determined mainly by the choice 
uf iJ .. and the possibility of spurious responses. The broad 
band rJ. stage, and adaptor prc-aml)lificr, will give little 
l>ro tcct ion against second-channel interference. Fortu-
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natcly the recognition of suc.:h signals is not dillic.:ult, sinc.:e. 
as the main receiver tuning is altered. second-channel 
signals will move in the opposite direction to the normal 
one~. The cffl"Ct is unmistakable. 

O scillator Frequency and I.F. Amplifier 
Quite standard circuits may be used in the i.f. stages of 

the adaptor, but the choice of frequency. and the desired 
bandwidth- which affects the resolving power of the device 
as has been mentioned earlier- needs careful consideration. 

If the panadaptor is to be used mainly as a band activity 
monitor at v.h.f., selectivity may not be very important, and 
as a result, one or two stages at a fairly high frequency may 
suflice. For example if the panadaptor input is to come 
from the output of a v.h.f. converter. on say 24 Mc/s-
26 Me/ • this could be heterodyned down to 10·7 Mc/s so 
allowing standard components to be employed. While it 
would be very difficult to distinguish between signals closer 
than 50 kc{s, whatever band activity there might be would 
be quite apparent. There would be no point in aucmpting 
signal analysis with such an arrangement, there being insuffi­
cient selectivity to give adequate resolution of signal detail. 
If greater selectivity were required a lower i.f. would be 
necessary, and if we assume tha t the v.h.f. converter was on 
the 144 Mc/s band, and that we needed a full 2 Mc/s scan, 
then the o nly solution would be to make the panadaptor a 
double superhet. 

The only alternative to a double superhet adaptor in the 
foregoing case is to accept a reduction in the maximum 
deviation and design the adaptor to operate from the first 
mixer of the receiver, rather than directly from the converter 
output. The best compromise would probably be arrived 
at where the receiver i.f. was relatively high- say at least 
1·6 Mc/s- since the bandwidth of the signal available at the 
mixer would be reasonably wide, so permiuing a corres­
pondingly wide sweep. 

Since the majority of receivers have an i.f. of 460 kc/s or 
thereabouts, this wi ll be taken as the input frequency under 
consideratio n. 

The panadaptor's local oscillator should not sweep 
through. any pan of the r.f. frequency range to be displayed. 
and for preference should not sweep through the actual 
/ixf!d i.f /rf!queucy of the receiver to which it is connected. 
When large sweeps arc attempted at low frequencies, thi 
last point is often difficult to satisfy. However. it does not 
seem to be an essential requirement, for as will be seen in 
Part 2, I he writer's adaptor sweeps through the receiver's i.f. 
frequency without producing noticeable effect. 

Assume the input to the panadaptor to be 450 kc/s- the 
receiver i.f.- and the i.f. of the adaptor 125 kc/s. The 
adaptor's local oscillator may be centred o n either 450 kc/s 
minus 125 kc/s or on 450 kc/s plus 125 kc{s, namely 325 kc/s 
or 575 kc{s. Assume also that a maximum deviation of 
250 kc/s is required; that is 125 kc/s either side of the oscillator 
centre l"rcquency. As it is more difficult to arrange such a 
deviation on 325 kc/s than 575 kc/s, the higher frequency is 
chosen. A higher i.f. than 125 kc/s may be used, but since 
the bandwidth of the input is, in theory anyway. 250 kc{s 
wide-that is running from 325 kc/s to 575 kc/s with the 
receiver i.f. central to this at 450 kc/s- using an i.f. higher 
than 300 kc/s would be likely to produce instability due to 
its proximity to the low frequency end o f the signal input 
frequency band. The exact choice of adaptor i.f. will 
l)robably depend upon the availability of transforn1ers. and 
considerations of selectivity may well take second place. In 
any event, sutlicient selectivity of the order of 5 kc/s should be 
obtainable with one stage using high-Q transformers. 
although in order to secure improved a.g.c. action within 
the adaptor, two stages are sometimes included. 

Considering our particular case in greater detail, we lind 
that since the oscillator is centred on 575 kc/s, when the 
sweep goes down to cover 325 kc/s 1h.: osci llator f1·cquency 

35 



hccomcs 450 kc/s. T his is, of course, the lixcu intermediate 
frequency of the receiver under discussion, and if it should 
be found that the adaptor's oscillator breaks through on the 
receiver, then t he maximum deviation may well have to be 
reduced from 250 kc/s to 200 kc/s. However, this is no 
particular hardship. 

It is clear therefore that some care must be taken in 
select ing frequencies for a panadaptor, but with the above 
illustra tion, values of i.f. and oscillator frequency may be 
similarly investigated fo r other receiver i.f.'s. 

Detector a nd A.G.C. Circui ts 
It is quite possible to take the i.f. signal and display it 

directly on a c.r.l. witho ut fu rther processing. This will 
produce a 00 filled-in " envelope positioned symmetrically 
about the horizontal axis of the display, and will not give 
the conventional one-sided detec tion d isplay. However, 
such patterns can be useful when very low sweep speeds a re 
used. 

It is also possible to omit a.g.c., but if this is done, the 
dynamic range of the display will be very limited. If, for 
example, the smallest " blip ·• which can be seen has an 
amplitude of lmm, and the largest extends to 5cm, a nd 
assuming a mplification to be linear, this cha nge in denection 
corresponds to a dynamic range of o nly 34db whereas in 
practice ranges of between 80- IOOdb may be expected. 
Without a .g.c., if the gain is adjusted so that the strongest 
signals do no t go off the screen , many of the weaker ones 
wi ll be missed, while, if the gain is adjusted for the weaker 
ones, any reasonably strong signal will send the trace clean 
through the top of the screen. In addition, the effects of 
signal fading will be very pronounced. 

To be effective, the a.g.c. system in a panadapto r must be 
very fast acting indeed. and moreover have a particularly 
short hang time. T he a.g.c. has to respond to signals passing 
through the system at the sweeping speed, and any pronoun­
ced overshoot hang could cause de-sensitizat ion to the point 
where. after passing a strong signa l, a weak one could be 
missed. 

If the time constants are adjusted to the fastest sweep 
speed and maximum sweep width. the a.g.c. wi ll work well 
a t any lower speed a nd lesser sweep width: the o nly difficulty 
being that the rather small values o r resistance a nd capaci ty 
needed to give the short time consta nt may not provide 
sufficient decoupling between stages. In the initial design 
stages. the best method or adjusting the time constants is 
probably by using an oscilloscope to observe actual a.g.c. 
compared with s ignal pulses, and then to experiment with 
uitlcrent component values. 

One difficulty with fast a.g.c. is that it wi ll act on the 
modulation of a.m. si&'lla ls and cause apparent distortion. 
These effects a re particularly noted at short sweep widths. 
For this reason. it is advisable to be able to switch off the 
a.g.c. circuits in the adapto r. 

While on the subject of a.g.c .. it is as well to mention that 
d uring panoramic recept ion. better resu lts are obtained if 
the receiver's a.g.c. is switched off. and its gain controlled 
manually. With a.g.c. on the receiver, the effect of tuning 
through signals on the receiver is to cause all the signals 
displayed o n the panadaptor to jump up and down as the 
r.f. gain of the receiver varies with its a.g.c. action. Jdeally, 
of course. it is only necessary to remove the a.g.c. from the 
r.f. and mixer stages of the receiver, but very few receivers 
have this facility. 

Post Detect ion Amplificatio n 
If the display of the adaptor unit is to take place on an 

oscilloscope, rather than o n an internal c.r.t. a rra ngement. 
a mplificatio n after detection would not no rma lly be required, 
the oscilloscope's own vertical amplifier providing sufficient 
gain. Even when an internal c.r.t. system is used, there may 
be no necessity for an amplifier after the detector if the input 
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2000K~ 

Fia. 3. H orizontal t:w e e p speed .,, sianal re•olutlon. Fia. 3 (a) e m ... 
p loyed a s weep speed of 10 c/s, while that of Fi1. l(b) a speed of 50 cjs . 

fro m the receiver is high enough. One could ta ke a chance 
a nd work on a 00 try it and see·· basis, but if this course is 
adopted. it would be prudent to leave sufficient space to fit 
such an amplifier at a later date should it be found to be 
required. 

Strictly speaking, if sweep speeds below 10 c/s are used , 
this amplifier should be d.c. coupled in order to maintain 
the l.f. response. In practice, an o rdinary a.f. amplifier will 
work well enough down to 5 c/s provided that steps are taken 
to prevent undue attention of the lower frequencies. T he 
h.f. response of such a n amplifier will normally be a dequat·e. 
A gain control fitted to this stage will give all the control 
needed over the amplitude of the trace. and a ny tendency to 
overloading earlier stages o f the adapto r can be removed 
by use of ihe main controls on the receiver. 

If the sweep deviation control o f the adaptor is set to 
zero, then the adaptor can be "tuned" by operation of the 
centre frequency control. This virtua lly means that one 
could listen to two signa ls at the same time, one on the main 
receiver, and the other via the adaptor. If such a facility is 
desired. a phone jack may be fitted to the post detection 
amplifier output. 

Time base 
As we have seen, the timcbase which provides the horizon­

tal scan for the c.r.t., a lso provides the voltage to o perate 
the osci lla tor reactance modulator. 

The sweep speeds required a rc quite low. and most time­
base ci rcuits will work well with acceptable linearity. As 
the i.r. circuits are working with transient signals o nly, if 
the sweep speed is too high, the signal voltages will not have 
sufficient time to build up to their correct values. The sweep 
speed is in fact related to the bandwidth of the i.f. system 
in the adaptor . T he maximum advisable sweep speeds are 
as follows: selectivity 10 kc/s- maximum speed 50 c/s: 
selectivity 5 kc/s- maximum speed 25 c/s: etc. The effect 
of sweep speeds is shown in Figs. 3(a) and 3(b), both of 
which are tracings o f Top Band between 1900 kc/s and 
2000 kc/s. In the case of Fig. 3(a) the sweep speed was 10 c/ s, 
while that of Fig. 3(b), was 50 cfs. The lack of detail in Fig. 
3(b) is quite evident. 

The panadaptor from which these tracings were taken 
had a 7 kc/s bandwidth a t the 60db points, and it was found 
that full detail was only ma intained up to sweep speeds of 
15 to 20 c/s. 

Experimenta lly, a crystal filter wi th a bandpass o f only 
!00 cjs was fitted to the adaptor. The permissible sweep 
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FOUR 
AND 

METRES 
DOWN 

' 

By _F. G. LAMBETH, GlAIW* 

A N increasing amount of duplex operation is now to be 
!"\.. heard on the v.h.f. bands. The non-harmonic relation­
ship or 70 Mc/s to 144 Mc/s helps ensure that no unwanted 
emissions from one band appear in the other- wllich makes 
duplex easy. And many o f the new GS plus tllrccs, short of 
contacts on 70cm, are opening up new vistas through usc of 
the duplex mode. Many have conveners for 2 and 4m, a nd 
receivers for lower bands still. enabling crossband QSOs to 
be had from 432 Mc/s. 

Communication is much accelerated by the duplex mode. 
and far from running out of th ings to talk about, its expo­
nents find that it stimulates conversation no end. 

Herein lies a danger-several dangers, in fact. 
ln the enthusiasm of a new-found loquacity an operator 

can all-too-easily forget to announce at regular intervals his 
own call-sign and that of the person he is working. J ust as 
important: he should leave no doubt in a listener's mind as 
to which band he is using- and .. listeners" can be not only 
the BRS men but the official GPO moniioring stations as 
well. They certainly want to be sure which band you arc 
using! 

All that is necessary is to announce every live minutes or so: 
"This is GSLM on 2m working crossband with G5UM 

on4m." 
This way no ambiguity can arise. 
Another most important thing to remember is: Do not lliloll' 

your correspondent's call-sign to be heard through your own 
miaophone. The licence forbids the retransmission of 
another's recorded call-sign over your station: this is con· 
fusing enough and has to be stopped. lt is even more con· 
fusing to retransmit another's call-sign live. 

If this point is not carefully watched the sound of a G8 
plus three could easi ly be heard o n Top Ba.nd! T his would be 
illegal- yet it would not be in any way tile fault of the G8 
plus three: it would be the fault of his duplex correspondent 
for allowing the incoming GS plus three call-sign to modulate 
the Top Band transmiuer. 

Don' t be the cause of directing a "pink ticket .. to a GS 
plus three who has done no wrong! 

Play safe when you operate duplex: wear fleadplrones! 

Meteor Scatter 
G3L TF (Galleywood) worked his 25th country on 2m 

during the Leonids (November 17) by a very satisfactory 
QSO with EA4AO (Madrid). Hearing o n the television pro· 
gramme " Sky at Night •· tha t this shower was expected to 
be intense. G3LTF arranged skeds for November 15 to 18 
wi th EA4AO. On the 15th and 16th. the showe1 was not 
very intense. and only odd call-signs and parts of call-signs 
were recorded. On the 17th, however, the shower was 
excellent. with bursts o f up to one minute at S9 to S9+ . 
G3LTF has tape of EA4AO's signa ls. a nd has received tape 

• 21 Hrids;~ \Vay, \Vhillon. Twickcnh;nn, Middlesex. 
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of his own signals from Madrid. Signal reports were RS26 
from Mad.rid and 23 from Galleywood. G3L TF also worked 
F9NL (November 26) at RST 589. The gear used by G3L Tf 
was a 417A converter. 4X250B (300w input) p.a .. and an 
I I element long Yagi at 50 ft. EA4AO had a 10 element 
Yagi with a 6CW4 converter. 

G3CCH (Scunthorpe) also broke some more new ground 
(for him) in meteor scatter experiments during the Leon id 
meteor shower on November 17 when he worked HG2RD 
fro m 02.00 to 04.40 GMT. during o ne of the best showers 
encountered so far, with bursts up to 15 seconds and many 
··pings" in between. This brings the country score up to 20. 
o n 2m, by all modes. Tests on the 15th and 16th brought a 
few bursts from HG2RG. but nothing from HG5KI3P. 
There were also some good bursts on the 17th from HG5K BP 
between 05.00 and 05.30, but regrettably nothing after, so 
this possible QSO wltS not completed. 

RSGB V. H.F. Contests 
Members are reminded that the first contest in the new 

year will be the First 144 Mc/s (C.W.) Contest, to be held o n 
January 30 and 31. For full details, sec the November issue 
of the BULLETIN. Of special interest to COll!CStanlS will be 
the new system of scoring which has been introduced by the 
V.H.F. Contests Committee to meet the wishes of a large 
contingent of v.h.f. contest participants, especially those 
remote from centres of activity. 

QRA Locator for Western Europe 
Copies of a QRA Locator map, which covers Europe as rar 

east as the Polish and Yugoslavian borders, and south to the 
Portuguese and Italian borders. are now available from 
RSGB Headquarters price 5s. each. These maps are scaled 
at 25km to lcm. or 40 miles to I inch. These maps arc 
recognized for use in all IARU contests. 

Oscar Ill Project 
It is reported that the US satellite, Oscar Ill. is due to 

go into orbit sometime during the month of January or 
February 1965. lf more precise information becomes avail· 
able nearer the launching date, it will be announced o n t he 
GB2RS News Bulletin service to inform those interested. 
Suffice it to say, make sure thai you will be in a position to 
ta ke advantage of this wonderfu l facility, having in mind that 
this mode of communicatio n is o pen to everyone no matter 
how poor the location may be. For more detailed informa· 
tion on the Oscar Ill project, and the suggested method of 
11sing the satellite. readers arc referred to the article by Peter 
Blair, G3L TF, on page 509 of the August, 1964, issue of the 
BULLETIN. 

Tropo Opening on November 18 and 19 
It is probable that the period of good extended trupo· 

spheric conditions which rrcvailcd between approximately 
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6.30 p.m. on November 18 and mid-day 
on November 19 did not affect the north 
of England. However, F9NL, located 
in the Pyrenees, again provided the 
ultimate in signal strength and range 
to many stations in the south of England. 

In a contact with G2JF on the morning 
of November 19. he records working 
many British sta tions, includingGW8N P. 
A few of his contacts were with G30BD 
(Poole). G5NF (farnham). G3S HK 
(Ruislip), GSOU <Ashtead). G3G HO 
(Roade). G3TOZ (near Rye) and 
G3JXK (ncar Canterbury). The latter 
station raised him on 1\is 47th call ! 
G3TOZ. however. raised him on hi~ 
tirst call. Other French stations heard 
and worked during this period. wi th 
their locators. were F8RZ (ZF501-I). 
F9RN (ZF29). F8 RI (Angers). F9RZ 
<ZE25F), F3AC (Zl-163). F3LM (Tours). 
F8LP (Tours). Other stations worked. 
on November 20, included G3M PS. 
G2J F and GSNF. G5TZ was worked at 
phenomenal strength on the 24th. On 
November 25. GSTZ again. with 
GC2FMV (Jcrsev) and GC2TR for 
good measure. On the 26th, G3S1-IS. 
G2AQX. G2DQ, G3EDD. G2CDX. 
G3LTF, GSTZ. G3B1-IW. GC3KAV. 
GC2FMY and GC2TR were worked. 

The Lerwiek tntnsmitter G B3LER 
was S2 at 07.32 GMT on November 19 : 
otherwise no signals were heard in thai 
di rection. During this period barometer 
reasonably steady at 76·6cm. 1022 mb. 

The s t ation OK I DE/Pon Mount Klinovec (GK45d),ll40 m a.s.l., ducine t he Septe mber, 1964, 
IARU Recion I V.H.F. Conteot. 196 QSOs were made, totallin1 36,8<42 points. The roof 
mounted aerial, a 10-over-10 with ;a aain of l~db over a dipole. was fed with ;a GUlG (8198) 
130 watt transmitter. The receiver consisted of a •t7A/EC86 converte r with two double 

!Up~rhf!U, 

prcssu rc wa~ 

Chess Invitation 
EI2W will be glad to hear from an}' 2m s tat ion in Northern 

Ireland or Lancashire who would like to have a chess match 
on this band on a non-consultative basis- in other words an 
individual match between the two stations. 

Two Metre News and Views 
G8ADU/A !Malvern) reports that a local station G3MT1 . 

with a power or 10 watts, worked a DL9 on the afternoon of 
November 10. This was thought to be by sporadic£. 

G3TOZCPeasmarsh, near Rye). a newcomer to the band. 
experienced his first opening on November 8 and 9 and 
worked 12 PAO stat ions and D.J3ZU. all wi th 18 watts into 
his p.a. stage and a 6-over-6 aerial system : a very satisfactory 
beginning. 

G3LLE (Shcflield) reports on the opening, wi th informa­
tion gleaned from a PAO stat ion that DLI FF from the 
Bremen distric t worked 18 Russian stations during the fi rst 
few days of the month or November. and similar informaLion 
was forthcoming from the OZ sta tions for the same period­
it's nice to know tha t the high pressure system prevailing 
at the time was doing someone some good. Incidenta lly. for 
tnc benefit of newer 2m exponents it is worth remembering 
tll<H although a high pressure system is usually associated 
with a period of good conditions, there are other factors to 
take into account, and in this respect the reader is referred to 
V.H.F. Wemlter, Parts I and 2. by R. G. Flavell. F.R.Met.S .. 
GM3LTP. which appeared in the RSG B Buu.ETINS for 
March, 1963. page 483, and March 1964. page 16 1. Part 3. 
by C. E. Newton. G2FKZ, will be published next month. 

GSNF (Farnham, Surrey) found the strain of operating 
during the opening rather tiring- needless to say the QRM 
;md roaring signals were quite an experience! He comments 
on the fine signals he gets from the Bridgwater stations 
GSDW and GJMPS. 
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G3CHW {near Bristo l) had a contact during the opening 
with DL9GS/ M (ncar Cologne). The remarkable signals 
which emanated from this station arc explained by the fact 
that he was using a ten clement Yagi system: quite an aeria l 
for mobile work! DL9GS/ M got the first two letters in his 
own QRA locator the wrong way round. which indicated to 
his contincnt.a l friends that he mus1 have been somewhere 
in Russia! 

F9NJ (Li lle) reports having worked 2 10 di lrcrent G sta· 
tions, which indicates how well his signals a rc received in the 
United Kingdom. He also reports hearing G B3LER at 
S2/3 during the opening, and as usual GSYV (Leeds) was one 
of the outstanding signals from the north. G4LU reports 
working. amongst o ther European contacts, DL9GS/ M ncar 
Cologne at a distance approaching 400 miles. but like other 
people, heard nothing spectacular in the south of England. 

GSMR put in a bit of overtime during the good conditions 
of November 8, and worked 17 PAO and e ight DL/DJ in a 
row from one CQ. This was his firsl extended tropo opening 
from his new location at Stelling Minnis. ncar Cantcrbtn·y. 
and he looks forward to even bigger and better results on 
completion of his aerial system. Incidentally. G3BG P has 
started up operation about one mile from GSMR. G3BG P is 
welcomed to the band and so is G3FHN (Bcthersdcn). Both 
stations arc us ing halos. btll wi ll shortly be gravitating to 
something more sophisticated . 

G3B.IY (Walsall) could only operate during the early 
morning of November 9, but successfully worked 15 PAs. 
4 DL/ DJ and 2 ON stations. Signal strengths were from 
S6 to S8 and there was practically no fading. Two French 
stations were a lso heard. No Scandinavians or other coun­
trie.s were heard, despite many CQs, but it was still possible 
to work PAs up to 20.00 G MT. During this period G-DX 
was Cl'cellent, mainly to the south-cast. Two QSOs with 
G3SZ (Kings Lynn. Norfolk) and G3SUK (Ipswich, Suffolk ) 
Juring this period were very welcome, as these counties arc 
not easily worked frorn WalsalL 
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GMJOWU (Nr. Eu inburgh) is now active on 144·8 Mc.:/s 
with a 522 and a triple conversion receiver (E88CC and 
Geloso converter into an SX28). The aerial is an eight ele­
ment Yagi, but is located at the end of the garden, that is. 
a t the end of 150 ft. of feeder! The QTH is good for all 
directions except the south, the Pentland Hills being only 
one mile away. 

GSYV ( Leeds) reports renewed etrorts in the meteor 
scatter field of communication in December, so we look 
forward to hearing about the results of his experiments. 

G3GDA (York) makes a welcome re-appearance on the 
band after a lapse of J 2 months. He particularly wishes to 
contact Bill James, G6XM (ex-DL2X M), now living near 
Christchurch in H ampshire. 

G3DY (near Peterborough) is a regular and strong signal 
on the 2m band, running 90 watts to a QQV06-40A. 

G2FO (Stockton-on-Tees) is on the 2m band fairly regu­
larly and can be hea rd around 7 p.m. on Mondays, Wednes· 
days and Fridays, on c.w. beaming south on approximately 
145·78 Mc/s. He reports that GB3LER is audible quite often. 
but is never a strong signal. 

HB9LN was an S9 signal io G3TOZ and G2JF on Satur· 
day, November 21, but when he re-appeared on November 24 
he was much weaker. HB9WB/ M was also heard o n this 
date around 144·15 Mc/s, on n.h.f.m .. but no contacts were 
recorded with this s tation. 

GJEDD (Cambridge) was very pleased to have a contact 
with F9NL, and it is quite possible that this contact was one 
of the most distant from F9NL. G3EDD hopes to do some 
meteor scatter work shortly, and preparations are al ready 
in hand. 

Old-timers on 2m will be sorry to learn that Guy, ON4BZ, 
has given up 2m, and has revived interest in the h.f. bands. 
This is rather sad news, but if precedents are any guide to 
future changes, it is quite possible that there could be a 
return. This news was passed o n from ON4H U. 

G3JGJ (Nr. Newton Abbot) recently had a QSO with 
G2UJ (Tunbridge Wells). Not unusual , you may say, but 
G3JGJ was using 4 watts to a 6J6 and a 4 element Yagi at 
about 20 ft.! 

Cornish Beacon Station G83CTC 
Measurements of the frequency of G B3CTC on November 

30-December I, 1964, showed it to be nominally 144·107 
Mc/s + 0 - 200 c/s. The measurements were carried out by 
D. V. Newport. G3CHW. 

News from Scot.land 
During the opening of November 9 a nd 10, GM3FYB, in 

addition to working OZ on 70cm, also worked a PA and 
an SM station on 70cm. Ma ny OZs, PAs and ONs were 
worked on 2m. 

GM3HLH (Crai l) is reported a s having worked about 

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

Call·•ian 
GB3CTC 
GB3VHF 
GB3GEC 

Locat ion 
R,edruth. Cornwall 
Wrcthiilm, Kent 
H3mmcrsmith. 
Len don 

Nominal Emis· 
Frequency tion 
144· 10 Mc/s A I 
144·50 Mcfs AI 
431·5Mc/s AI 

Aerial 
Direction 

Nonh-Eut 
North-West 
East 

RSGB V.H.F. BEACON STATtON GB3VHF 

The frcquenrv of the Society's v.h.f. beacon tnnsmiuer :u 
Wrotham. Kent: when measured by the BBC Frequency Chockin' 
S<adon, was as follows (nominal frequency t 44·50 Mc/s): 

Dat.e Time Error 

November24 
December l 
December 8 
December 16 

lt .07GMT 
16.25 GMT 
IB.ISGMT 
10.45 GMT 
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1220 c/s high 
9000c/s low 
9140c/s low 
4000 c/s high 

30 contincntab o n 2m, ami GM3EvW also worked sevc.:ral 
choice pieces of continental DX. During this opening, the 
favourable path was largely over water, and the conditions do 
not appear to have extended far inland o n the Scottish side. 
In fact. well equipped statio ns in Central and We~t Sco tland 
heard nothing out of the ordinary. 

As regards 4m, GM30JA, GM30BG and GM3RZM a re 
;Ill active. 

Four Metres 
G8ADU/A ( Malvern) reports that GJSGR/ M and 

G3PXB/ M have had some G-DX successes recently. The 
best QSOs were with G3SKR (Wembley), at RS57. Both 
mobiles were on the top of the ridge of the Malvern H ills 
at about 1100 ft. a.s.l. As the county border also runs along 
this ridge, GJSGR/ M was in Hercfordshirc, and G3PXB/ M 
in Worcestershirc. Bo th mobiles were running B44s, G3SGR 
pulling 5 watts into a dipole and G3PXB 3 watts into a 3 
element Yagi. 

G3HBW reports that he and G3MLS went portable to 
Rutland on November 22, and during about four hours 
operation in the afternoon they made between 20/30 QSOs. 
This is believed to be the first time anyone has operated 
from Rutland on 4m. The conditions were good, and mo re 
contacts might have been made. considering the large number 
of stations now operating this band, but some of them 
obviously were just not listening at the time. We will try and 
ge t advance notice of such expeditio ns in the future so tha t 
they can be given maximum publicity. 

Please keep in mind the First 70 Mc/s Open Contest o n 
February 14. rules for which appeared last month. This is a 
new Contest, with ru les favouring fixed stations, and the 
Contcsls Committee hope for a bumper entry. From the 
1965 4m programme, it seems as if all types of stations and 
both phone and c.w. are catered for, which should please all 
operators , at least some of the time. A definite step in the 
right direction. 

EI2W (Dublin) reports that there was exceptional 4m 
activity in £ 1-GI on December 6, despite the inclemem 
weather. He worked G13FNQ/ P for a new county (Lon­
donderry) and a lso EI7D for Co. Dublin. Eight station s 
were heard in Gl, and two in El. E17A and El7D are now 
on the band in counties Donegal a nd Dublin respectively. 

Se~enty-Centimetre Notebook 
G3KEF (Coventry) has a very good report for the Nove m· 

ber 8/9 opening. PAOJMS, PAOAKA, PAOGER, ON4HN, 
PAODBQ, DL9LU, DJ7HY, DJ7IF, DL3FL and DL6YL/ 
DLI PS were all worked on the 8th. On the 9th. however, 
the only two E·DX stations heard were worked : ON4H Nand 
OZ7SP. This opening was the most outstanding one on 70cm 
for G3KEF, the important thing being that a poor QTH was 
no hindrance on this occasion. A beacon station, DJ2LFP 
was heard RST/599 o n the 8th. 

G3KEF has asked us to let readers know that Thursday 
night is the Midlands 70cm activity night. 

The next Coventry V.H.F. Group meeting will probably 
be in March , but more information is expected later. The 
Sausage and Mash Supper was very successful, with 22 
present. including G3MCS, who travelled 60 miles to be 
present. 

G201 has been receiving the beacon station GB3GEC 
nightly on 431·5 Mc/s. This has been happening for many 
weeks after 23.00 clock lime at stre ngths ranging from S2 to 
S7. G201 is on 70cm each night after 23.00 c.lock time, and 
would welcome calls or skeds. TI1e frequency is 433·51 Mc/s. 
Stations known to be active o n ihis band in the north include 
G3EKP. GJLEE, G3GMX. G3KMS. G 3 BAK, G51G. 
GW3MDY and G20L 

G3LHA (Coventry) worked PAOJMS (Leiden), O N 4HN 
(Ghent). PAOG ER (The Hague). DL9LU. DL3FL (Solingen). 

(Continued on page 41) 
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Mobile Column 
By E. ARNOLD MATTHEWS, GlFZW • 

LOOKING around the RSG B International Communica­
tions Exhibition last year we "ere impressed by the way 

manufacturers have set out to fill the need for reasonably 
priced mobile equipment in addition to developing the range 
of •• luxury·· transceivers. 

T . Withers (Electronics) series of ·· Communicators .. 
set a logical trend in the design of a.m. rigs, and being based 
on this firm's well-tried range of transmillers and receivers, 
should give trouble-free service. It is jnteresting to note that 
a 12V d.c. power-pack is built-in. and the maximum d.c. 
demand b 5A. The) arc made as single-band d<:signs for 2, 
4, and 160m. The G reen & Davis ltd. TVR2 is a transis­
to rized transceiver for 160 and 2m using a 7558 p.a., modular 
construction, and is so designed that the valve p.a. may 
easily be replaced by a transistor when suitable low cost 
v.h.f. types are readily available. Modular construction is 
also applied tO the firm's range of transistor modulators 
with outputs covering 15 to 20 watts. Codar Radio Com· 
pany's A T5 transmiucr, covering 160 a nd 80m offers 
two-band coverage in lillie space at low cost. A 12V d.c. 
power-pack is also available. To provide a load for the AT 5, 
Codar have wound a lillie base-loaded 15 in. whip capable 
of giving a range of 20 miles. 

Multi-band h.f. transceivers continue to pro liferate. In 
addition to the well-known ational NCX-3, Ad-Auremia 
i.td. were displaying the CX-5, which covers 80-IOm. A 
transistorized v.f.o. is used with a claimed stability of less 
than 100 c/s during any 10-minute period. T uning linearity 
is accurate enough to enable a digital read-out display, 
driven by a cyclometer-type mechanism, to be used for 
frequency indication. Greater usc of transistors is made by 
Sideband Engineers Inc. in the S.B33, which appears to be 
designed primarily for fixed-station operation, as an a .c. 
pack is bui lt -in. and mobile operatio n requires a rather 
expensive d .c. to a.c. inverter. Courier Communicatio ns 
CTR-1 is a robust ly built six-band s.s.b. transceiver with a 
split frequency facility of up to 100 kc/s separation using 
crystal control or v.f.o .. the Iauer being an optional extra. 
On this stand there was also a most comfortably fining boom 
microphone. K W Electronics Ltd. have produced a higher· 
powered version of their very successful KW2000 in the 
K W2000A. which uses two 6146s in the final. For those who 
wish to .. go commercial .. on sideband at less cost, Daystrom 
Ltd. exhibited a range of one-band Heathkit transceivers: 
the HW12 (80m), HW22 (40m). and HW32 (20m). 

Bo th K W Electronics and G reen and Davis exhibiteo new 
Webster aerials. the .. Topper " being a more conventional 
centre-loaded design with interchangeable coils. Part ridge 
Electronics Ltd. have produced a mobile mounting for their 
.. Joyst ick " aerial. 

Operating N otes 
G3FZW. who is operating exclusively on 80m at present. 

now finds that the longer skip conditions prevailing make it 
easier to make continental QSOs than with Gs. Some of 
these have provided much information about mobile activity 
in other countries. which makes o ne aware that we are very 
fortunate in the UK. There is no / M licence at all in Italy, 
for instance. and according to ON4ZA, Belgians have only 
had the facili ty for six months- since it was granted to 
foreign liccnscl!s for the Verviers Rally. OZ6AI says that 
fM licences granted in Denmark are subject to a 10 watt 
limit. 

G2M F, Sheffield. has q uite a collection of commercial 

• J Shorthun~ Ume, Lichtielct. S1:llf.'§:. 
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The Socie ty's Mobile Committee wa• depicted at the RSGB Inter­
natio nal Radio Communications Exhibition by this ~musing model. 

aerials, which he plans to usc fo r con1parative tests. We 
shall be pleased to hear the results. as there is much dis­
cussion as to the performance of the various designs. The 
wri ter's feeling is that there is li llie to choose between many 
of the similarly priced aerials. and much may depend on 
the car, rather than on the aerial itself. It is therefore no fair 
test to compare its performance with another aerial on 
a different car. 

Whilst on the subject of aerials.. we feel that some mention 
should be made of aerial mountings: in particular, one 
method observed during the summer where a 160m whip 
had been mounted on the olf-sidc window of a car in a 
similar manner to that used for small broadcast type aerials. 
This may be safe enough when pressure is applied normal 
to the longitudinal axis of the car. but should any transverse 
pressure be applied the danger of a broken window is greatly 
increased. To offset this the aerial must be made very 
resilient. and should be so weak tl1at it will break long before 
the window. Furthermo re, the side plates or the mount have 
to be fairly large to distribute the load, and would thus 
partly obscure the driver's "ision. 

Much of the unsightliness of aerials and supports arises 
from constructors· lack or knowledge of mechanics rather 
than workshop facilities or practical skill. This was evident 
in one home-brew aerial which was mounted on a flat strip 
base which was rather roughly made from 2 in. ~ lin. steel. 
Because it was not strong enough, a support had been 
constructed from Perspex sheet and chrome-plated tubing, 
and it was obvious that the maker had a high degree of 
manual skill . However, had the base been formed from a 
piece of metal of equal weight bu t o nly A in. thick, it could 
have been made much stronger (ancl with less cO'ort) by 
forming it into a channel o r box section girder mount. 

• • 
May we take this opportunity of wishing all readers a 

Happy New Year. May all your journeys be made in safety. 
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f our Metres a nd Down (Continued from pace 39) 

DLI PS <Dusseldorf) and DL6YL during the opening of 
November 8. The last QSO was the first one on 70cm with a 
YL operator. On November 9, OZ7SP was raised but the 
QSO was not solid. due to fading. GJJQI (Norfolk) was 
called but not worked. 

G3KEF (Coventry) had a ··field day·· during the opening. 
From his fairly poor location he worked six DLs, five PAs. 
one ON and OZ7SP. all at S9. G3LHA has now rectified the 
aerial relay fau lt which explained discrepancies between his 
and G3KEF's results! 

G3KFD and G2CIK(f in the Birmingham area still appear 
regularly. although some of the o thers seem to have hiber­
nated! 

Twenty-three Centim et res 
G3MCS (Aylesbury) who recently worked ON4ZK for the 

fi rst G /ON on this band. te lls us that he has a lso worked 
G3LTF, GJFP, G5DJ. G8AL a nd G2RD so far. and that 
he also hea rd PAOU ML o n the night of the ON4ZK QSO. 
The reports were RS55 both ways. The transmitter is a 
3CX IOOA5 tripler, driven by a 4X I50 70cm p.d. When 
working ON4ZK the a~ode of the tripler was sho rt·c!r­
cuited to earth. and runnmg about I watt output. The aenal 
is a 4 ft. dish in the lo ft. G3MCS is also active o n 70cm o n 
Thursdays. He is interested in skeds on both 23cm and 70cm. 

G3LTF (Galleywood) worked U P2KAB (Vilna), his 26tl1 
country on 2m. on December 12. This was again by meteor 
scatter. during the Gcminids Shower. Reports were S3-7 
from U P2KAB. and S2-4 from G3LTF. YUIEXY and 
DLJYBA were also heard. 

Panoramic Reception (Continued from paae 36) 

speed was so low that a long pcrsistance tube had to be fitted. 
and a rather complicated timebase capable of sweeping 
linearly once every 10 to 20 seconds adopted. While the 
panadaptor then became excellent for local signal analysis. 
its value in more normal use o n the amateur bands became 
questionable. 

Cat hode Ray Tube 
The choice of cathode ray tubes suitable for use in a 

panadaptor is very wide. While a small 2in. tube would be 
adequate for band activity indications, it would be rather 
small for signal analysis. A larger type, such as the VCR97, 
is a much better proposition. 

Summary 
It should now be apparent that a panadaptor resolves 

itself into three basic units: 
Ci) An r.f. unit which is virtually an o rdinary receiver 

with a broad-band r.f. a nd mixer stage, the mixer being fed 
by a frequency modulated osci llator. 

(ii) A frequency modula ted oscillator-sometimes com­
monly called a " wobbulator " - feeding into the mixer of 
the r.f. section, and tied to the o peration of the c.r.t. time­
base. 

(iii) A t imebase a nd c.r.t. display unit: in other words a 
simple oscilloscope. 

If you a rc lucky enough to have a spare receiver which 
you do not mind modifying to include a ~requency modu­
lated oscillator, and also possess an osctlloscope, a few 
simple connections between the two will provide an almost 
ready made panadaptor. 

To he comimted 
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Installation of President 
Mr. E. W. Yeomanson, G311 R, will be installed as 
the 31st President of the Society during the course o f 
a General Meeting a nd Social Evening to be held a t 

Kings ley Hote l, 

Bloom sbury Way, London, W .C. I 
on 

Friday, Ja nuary IS, 1965 
Commencing at 7 p.m. 

Admission will be by ticket. available on request 
<with s.a.c.) from Headquarters. (Tickets restricted 

to two per member.) 

Q U A Associates 
Conducted by "JIX " * 

SEASON'S Greetings for 1965. May you ~lchicyc your 
ambitions in the field o f Amateur Radto thts year. 

Best of luck to those readers who aspire to obtain their own 
call: 1 hope the licence will drop through the letter-box 
sometime in the next 12 months. 

Talking o f licences, it is just about the time to st~rt 
perusing the know-llOW o n the syllabus of the RAE (that ts. 
for those who are doing it by home study). Licence con­
ditions figure very prominently, and .t~c~c m~st have been 
many a failure because o f lack of ~amthanty wuh these. and 
with interference-the other subJeCt on part one of the 
paper. T his part mus~ be attemp_tcd in full. and_ a pass 
obtained. So a good btl of rehearsmg before the nmror, so 
that you don't forget your lines. might pull it off in May ! 

1 believe that the enrolment for the RAE should be made 
before about the end of February. if you don't want to pay a 
late fee. Anyway, best wishes to all candidates. including a 
dig at anv who arc putting off the Morse- and I know a few. 
so how about a new year's resolution? 

N ews and Views 
A. M. Fletcher, A3994, says he would like to correspond 

with A3766 on the subject of putting up efficient receiving 
aerials. A3994 uses an AR88 receiver, and obviously enjoys 
listening, bul in common with o ther SWLs, he finds a low 
QSL turnover- o nly about 12 per cent returns. Also asked 
(with a po logies fo r ignorance) was th~ whereabo~ts of t il~ 
beacon sta tio n, Lo ra n, on Top Band! I couldn t say oft­
hand, and would have to look it up! A3994 and myself­
well we will have to be ignorant together. Other .. A .. 
men;bcrs may like to write to A3994 about aerials. a nd his 
address is 60 Cottesloc Road. Aylesbury. Bucks. 

Mike, A3969, writes again and apparently the R 107 is 
still (intermittently) OK! Mike is sti ll complaining about 
lack of time- 1 wonder what he does with it all? An h.f. 
band converter ahead o f the R I 07 would really improve 
things I should think- this would be using the Rx as a 
tunable i.f. amplifier. 

R ight o n the deadline for this issue, two letters arrived for 
QUA Associates. One was from GJRKK and was tremen­
dously long! T he other had comments abou~ contests a nd 
certificates ... bul more about both of them m February. 

T hat's the final for chis QSO! so 73 and BCNU. 

• Ken Smith. GJJ IX. 82 Granville Rood. london. E.17. 
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News from Headquarters 
H eadquart ers Fund-List No. 24 

The lollowing is a list of those who have contributed to 
the fund up to December 2. 1964. R. W. Standley, G8R W ; 
H. J. Piau. BRS25243 ; G . F . Wa tson. BRS25826; L. W. 
Miles, GWJIMQ, J. Macintosh. GM31AA: J. E. Fox. 
BRS25239: A. R. Osborne. G40Y. Total amount contn­
butcd to date: £2,002 17s. 2d. T his amount includes the 
sum of £40 collected at the RSGB International Radio 
Communications Exhibition, 1964. 

GPO Mo rse Tests 

Provided that there arc sufficient applications, Post Office 
Mo rse Tests will be held during the week beginning March g 
at the Birmingham, Derby, Manchester. Leeds and Cambridge 
Head Post Offices. Applica tion forms may be obtained from 
the Radio Services Department, Radio Branch. G PO Head­
quarters Building, St. Ma rtins-le-Grand, London, E.C.I. 
The completed application forms, to which the entrance fee 
of lOs. should be affixed in stamps, must be posted io the 
Wireless Telegraphy Section to arrive not later than February 
12. 1965. 

Radio Amateurs' Examination 

Members who have experienced difficulty in persuading 
their loca l authorities to run courses in preparation for the 
RAE or to arrange examination facilities arc invited to write 
to the Society's Education and T raining Commi11ec at 
Headquarters. 

Sile nt Ke ys 
We record with sorrow the passing of the following members: 

J . Taylor, ex-GM2DBX, o f Buckhaven, Fife. 
W. T . Palmer. BRS 14295. o f Margate. Kent. 

Affilia t ed Societies 
Tile fo llowing arc now affiliated to RSG B: 

RAF LEEMING AMATEUR RADIO CLUH, 
c/o Sgt K. Smethurst. RAF Leeming, Nonhallerton. 
Yorkshire. 

UNIVERSITY OF SHEFFIELD AMATEUR RADIO SOCIETY. 
c/o J. P. Billingham. Dept. of Metallurgy. St. Georges 
Square. Sheflield I. 

MULLARD AWARD FOR 1964. 

Ca ll Book Cor rections 

The tenth testimonial in Partridge Electronic-s Ltd. 
advertisement on page 92 o f the 1965 Call Book should be 
allributed to G J BPE, and not G3PBE as shown. The tele­
phone number of R.T. & I. Electronics Ltd. is shown incor­
rect ly on the inside back cover; it should be LEYtonstonc 
4986. 

The Gerald Ma rcuse Me morial Awa rd 

At the .1962 Reunion of the Radio Amateur Old T imer$· 
Association it wa~ decided to establish an Annual Prize 
Award in memory of the late Gerald Marc usc, G2NM. 

T he terms of the award arc as follows: 
(i) The Award will be made a nnually in May to the 

United K ingdom licensed radio amateur under 21 years of 
age on December 31 previously, who shall have submitted 
to the Radio Amateur O ld T imers' Association the most 
meritorious article describing a piece of equipment which 
he shall have constructed and used in his station, or a journey 
which he s hall have made during the previous twelve months 
to a Commonwealth or fo reign country where he met and 
visited other licensed radio amateurs. Entrants must be 
Corporate members o f the Radio Society of Great Britain. 

(ii) T he manuscript of the a rtic le shall be either typed, 
using double spacing, or written legibly on lined foolscap. 

(iii) All manuscripts will be j udged by a panel consisting 
o f three members of the Associat ion. 

(iv) The closing date for cntrie.s shall be February 28. 
(v) The winner o f the Award will be invited to attend the 

Annual Reunion of the Association as a guest of the Assoc­
iation. 

(vi) The Award will take the form of books o r book tokens 
to a value o f not less than two pounds. 

(vii) T he winning manuscript wi ll be o llercd to the Editor 
o f the RSGB BULLETIN for publication. 

Entries sho uld be sent to reach the Founder-Secretary, 
RAOT A. 16 Ash ridge Gardens, London, N. 13, not later 
than February 28, 1965. 

The first winner of the Award was Mr. A. J . Shepherd, 
G3RKK, whose description of h.is Amateur Bands receiver 
in the July 1963 issue of the RSGB BULLETIN subsequently 
earned for him the Ostermeyer T rophy. No entries were 
received fo r 1964. 

NOMINATIONS INVITED 

In accordance with Rule 5, the Council invites nominations for consideration for the M uiJard Award for 1964. Such 
nominations .~hould be sent in writing to the Genera l Manager at RSGB Headqua rters to arrive not later than February 28. '1965. 

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

(i) The Award is offered wu11WIIy by Mullard Limited 
during the• pleasure oft he Direc/Ors of tftCII Company. 

tiiJ Tlte Award will wke the form of a gift in kind(preferably 
eleNronic or electriml apparatu.l' (111(/(or books) to the 
•·alue of £25, and a plaque. 

(iii) l11e A ward will be made to the member of the Radio 
Society of Great Britain reside111 i11 the United Kingtlom 
who (in the opinion of a Commillee consisting of three 
representmives of Mul/ard Limited and three represt•nta· 
tives of the Council of the Radio Society of Great 
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Britain. has. through the medium of AmaTeur Radio 
eluri11g the preceding calendar year, rendered outstanding 
personal service to the community by hi.~ own endem·our 
or by his awn example o.ffartitude ami courage. 

(iv) The presemation of tire Award will take place during tlw 
month of April each .vear on a date and at a place to be: 
decided by the Commillee. 

(v) /11 January of each year. the Radio Society of Great 
Britain shall, through its official joumal, invite nomina­
tions for the Award. Each such nomination shall he 
supported by fll least three Corpomte Members of the 
Society and shall be accompanied by a brief factual 
accoum of the personal service rendered by the nominee. 
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Q&bitunrie~ 

Alfr e d Du ncan Gay, G6NF 

Old-timers will learn with deep regret of the sudden 
death from a heart a ttack in August. 1964. of Alfred D. 
Gay. G6NF. An active amateur for some 38 years. 
Alfred served the RSGB in a number of fields. 

He was the Society's Calibration Manager for some 
ten years prior to the War. and in this capacity he con­
structed and operated some of the first precision frc-
4Ucncy measuring and calibration equipment. He pub­
lished u number of articles on these subjects in the 
BuLLETIN. and rendered invaluable assistance to members 
with standard frequency transmissions long before the 
days of government-operated world-wide standard 
frcquen~y services. 

He pioneered on all the v.h.f. bands. and was one of 
those who took part in the memorable early 5 metre 
transmissions from the old Crysl:tl Palace Tower. 

A member of Council for many years. he was also the 
Honorllry Trcusurcr in the immediate pre-war period. 
He became President or the Society in 1!14 1. and did 
invaluable work in maintaining the Society's activities 
during the dillicuh wur years 1\141 . 2 and 3. 

G6N F wus a founder member and past-president of the 
old South London and District Transmiuers' Society. 
and was a frcqu.:nl contributor 10 the discussions at the 
RSG B meetings held at the I EE. Lallerly his activities 
were concentrated on the 144.432. and 1215 Mc/s bands. 
and his signals will be sadly missed by his many friends 
in the London urea. 

G2NH 

De nnis F. S myth , G J OYZ 
Members of the Cray Valley Radio Society and North 

Kent Radio Society were deeply shocked to learn that 
Dennis F. Smyth. GJOYZ. o f Sidcup. Kent. had died 
suddenly on November 14. 1964. at the age of 46. 

He was a keen experimenter in many fields or amateur 
r:tdio and had. in the past two years. become a very 
successful v .h.f. operator. His enthusiasm and technical 
skill had provided a solid foundation for contesc working 

T . A . St. J o hnsto n, G6 UT 
With deep sorrow we report the death on December 19, 

1964, ofT. A. St. Johnston. G6UT. a Vice-President of the 
Society. 

An appreciation will appear in the ni.!J\l issue of the RSGB 
B ULLFTIN. 

Area Re presentatives Ba dges 
Badges for Area Representatives wi ll shortly be available 

and may be ordered from RSGB Headquarters. price lOs. 
each including postage. 

London Lectu re Meeting 
There was an aucndance of 40 at the London Lecture 

Meeting held at the Institution of Electrical Engineers on 
November 27. 1964. when Mr J>. K. Blair, G3LT F.Iectured 
on " Moonbouncc." 

The chair was taken by the President. Mr. G. M. C. Stone. 
G3FZL. who had the support of the Honorary Treasurer. 
Mr Norman Caws. G3BVG. A vote of thanks was proposed 
by Council Member R. C. Hills. G3HRH . 

An article based on Mr Blair's lecture is in preparation. 

S.S.B. on Two Metres 
The Council has accepted a recommendation of the V.H .F. 

Commiuce that s.s.b. operation on 2m should take place 
between 145·1 a nd 145·2 Mc/s. 
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and he will he sorely missed. noc only in this connection. 
but for his light-he:trtcd approach to many ,~r the J>rol>· 
lems of radio and life in general. 

Eight amateurs representing both local societies 
auended che funeral at Sidcup Cemetery on November 20. 
1964. 10 bid Dennis farewell. We on·er our sincere sym· 
pathy to Mrs. Smyth and Peter Smyth. 

S.C. 

Joe Campbe ll, E I4B 
It is with deep regret we record the passing. on November 

10. 1964. nf Joe Campbell, E148. one of the oldest 
licensed radio amateurs in these islands who had reached 
the ripe old a~e of 79 and who was active on the bands 
until ~\ short 11mc ago. 

First licensed in 1911 under lh.: cal l-sign GWI-4B. he 
was associated with nllthe early experiments in communi­
cation and continued his hobby without a break all down 
the ycms. In addition to amateur radio he was an expert 
photographer und meteorologist: in summer he also 
engaged in sailing with the loc<tl club. 

His home. situuced on the no rth shore of Dublin Bay. 
commanded " mugniticcn\ view uf the b;ty and Wick low 
mountains to the south . .loc was a kindly. humorous. 
gond-naturcd soul llOsscsscd of that old-world courtesy 
which endeared him to one and all. A true amateur in 
every respccc. he was always willing 10 lend a hand to the 
newco mer: and many were the callers and all were im­
pressed with what they S<~W and hcard-~tnd left the 
richer by the visit. 

His ~ont~mpor:trr,. anq life-long l.'riend, Harry Mo,s. 
EI4C. 1s sull. hupptly. w1th us and tn the BuLLHtl" for 
July. l961 is recorded they had their lirst solid a.m. OSO 
on 7 Mc/s fifty years :tflcr their tirst QSO in September. 
1912. 

EI4B's passing marks the end of an .-ra and had his 
autobiography been wrincn it would have been a history 
of Amateur Radio. We could not do bcuer than con­
clude with his well-known phrase when passing over the 
transmission for a "final final:· "and now OM. I will 
pass i1 over to )OU for the Grand Amen:· 

To his widow <tnd family "" extend our deepest 
sympa thy. 

EISA 

W irra l A mat e ur Ra dio S ociety 

The 13th Annual Dinner of the Wirral A RS took place on 
Friday. November 20. a t the Eagle and Crown Hotel, Upton. 
Wirral. The a uenda ncc, o ne of the lx:st for some years. 
exceeded I 00. 

After the meal. which had t1 Christmas llavour. a toast to 
the ladies and visito rs was proposed by Ken Birch. G2FOS. 
and the response. in traditional humorous fashion. was by 
Bo b WoodrofTc. G2DQX. Chairman of the Ainsdale Radio 
Society. The next toast was to the Radio Society of Great 
Britain, proposed by Basil O'Brien, G2A MV. This was ably 
replied to by Jo hn Rouse. G2AHL, General Manager of 
the Society. Mr Rouse was the Guest of Honour and took 
the opportunity of bringing members of the Wirral Society 
right up to date with Society ac tivities. He went on to pro­
pose the toast to the Wirral Society. Finally the Chairman. 
Lauric Flint. G311 H. thanked him for his kind remarks. 

For t he rest of the evening a very excellent entertainment. 
including a comedian and a soprano. was well received by 
the audience. A small draw with prizes, mostly consisting 
of liquid assets, was also a feature of the evening. 

The Wirral Amateur Radio Society records its apprecia­
tion to John Rouse for travelling from London and to Bob 
Taylor and his commillcc fo r organizing the event. 

G2AMV 
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Society Affairs 
A digest of the business discussed at the October, 1964, meeting of the Council 

THE Octobc•· meeting of the Council was held on Oc10ber 
12, 1964, and was allcndcd by Messrs G. M. C. Stone. 

H. A. Bartleu. N. Caws, J. C. Foster, J. C. G raham, R. C. 
Hills, E. G. Ingram, R. H. James, A. 0. Milne, L E. 
Ncwnham. F. K. Parker. R . F. Stevens. J . W . Swinnerton, 
Louis Varney, E. W. Yeomanson (Members of the Council). 
John A. Rouse (General Manager and &-cretary) and P. C. 
M. Smcc (Minuting Secretary). 

Apologies for absence were submilted on behalf of Mr. 
L. N. Goldsbrough and Mr. A. D. Pallerson. 

Beacon Stations 
II was reported that the Post Office had approved in 

principle the selling up of beacon stations at Craigowl Hill, 
Dundee, and in Northern Ireland. 

Formal applicatio n for a licence for the Northern Ireland 
station had been made. 

Annual Accounts 
T he Council approved the Income and Expenditure 

Account and Balance Sheet for the financial year ended 
June 30, 1964. (A copy of the audited Income and Expendi­
ture Account a nd Ba lance Sheet was sent to members with 
the November issue of the BuLLETIN.) 

The Ho norary Treasurer. Mr Caws, said he had broken 
down the Income a nd Expenditure of the Society to give a n 
idea how the Members' money was used. 

£ s. d 
A Co rporate Member pays I 15 0 

and the average profit from the sales s. d. 
o f publications etc. is 10 0 
and a proportion of the cost of ad min-

0 istration. editorial etc. is 6 0 4 

Interest on the Society's Investments I 6 
Giving an average income of £2 0 6 

The cost of the general administration of 
0 the Society 7 

QSL Bureau, IARU contribu tion, 
Aw<trdsetc. 2 0 

Meetings of all kinds 
Twelve issues of the BuLLETIN cost for 

5 6 

Editorial, printing etc. 19 6 
Posting twelve issues 4 0 
Income HIX on the profits made by sales 6 

£1 18 6 
In the year ended 30th J une 1964 we saved 2 0 

£2 0 6 

Committee Recommendations 
T he Council considered recommendations relating to a 

new operating award and the site fo r a Scottish 2m beacon 
station (V.H.F. Commiuee), a proposed good will mobile 
trip 10 Europe in 1965 ( Mobile Commillcc), the production 
o f visual /audio aids for publicity purposes and a C hristmas 
lecture for young people (Education and Training Commit-
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tee). The Council a lso accepted rccommcnd<tlions of the 
Finance a nd Starr Commillee in connection with insurance. 
technical books. advertising and retirement age o f staff. 

Annual Report of t he Council 
The Annual Report of the Council for the year ended 

J une 30, 1964, was approved for publication in the December. 
1964. issue or the RSGB BULLETIN. 

Me mbership a nd Affiliation 
Th.c Council approved 165 applications for membership 

( 128 Corporate a nd 37 Associate). In addition 16 applications 
for transfer to Corporate grade from Associate were 
<tpproved. 

Tlte Council waived the subscription of a member who 
suffers from blindness. The Council also waived the sub­
script ions of two ·applicants for Corporate membership 
on the grounds they suffer from blindness. 

An application for Life Membership from Mr G. C. Reid. 
G30UX, was approved. 

Affiliation was granted to the following societies: 
Amateur Radio Club, RAF North Lutrenham 
Moray Firth Amateur Radio Society 
Burn<tge Grammar School Radio Society 
Ra dio Society of Zambia (formerly Northern Rhodesia 

Amateur Radio Society). 

Election of Mr. A. 0 . Milne as a VIce-President 
The Council unanimously elected Mr A. 0. Milne, G2M l, 

a Vice-President of the Society in recognition of his outstand­
ing service to the Society particularly as Manager of the 
RSG B QSL Bureau for 25 years. 

Reception for O verseas Visitors 
II was agreed to hold a reception at the Seymour Hall for 

overseas visitors to the RSGB International Radio Com­
mun ications Exhibition on October 30, 1964. 

Mullard Award 
It was reported thai the presentation of the Mullard Award 

for 1963 to Mr James Illingworth, G3EPL, would take place 
on November 7, 1964. (A report was puhlished in the 
December issue o f the BULLETIN.- EOITOR). 

International Amateur Radio Club 
The President reported that he had received a leller from 

Mr John Gayer, President of IARC, thanking the Society 
for its support of its recent Convention and staling that plans 
for the 1965 event are well advanced. 

V.H . F./U .H .F. Listeners' Championship 
The Council accepted with thanks a generous offer made 

by Mr D. A. S. Drybrough, BRS22550, to donate a cup in 
memory of Jack Hanson, G6YU, for aw<trd in connection 
with the V.H.F./ U.H.F. Listeners' C hampionship. 

• • • 
Tilt' Council was in se.uion for almost jii'C' lwurs 
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NEWS. • • 
Colla t e d by John Cla rricoa t s, O . B .E., G 6 CL 

Faraday Lecturer for 1965 is Francis McLean, C.B.E .. 
Director of Engineering, BBC. The lecture. ··Colour Tele­
vision," is being given in Birmingham (January 19), Leicester 
(January 21 ). Manchester (January 26). Stoke-on-Trent 
(January 28), Portsmouth (February 9), London. Cenrral 
Hall. Westminster (February 17/ 18), Bradford (February 24). 
Sheffield (March 2). Durham (March 16). Belfast (March 18), 
Edinburgh (April I) and Newcastle (April 6). Tickets for 
any of the above dates can be obtained free, on application 
to the Secretary. Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, London, W.C.2. 
Reciprocal Operating Privileges. The United States Depart­
ment of State has taken the initiative in the matter of 
reciprocal operating privileges for amateurs by asking their 
Embassies abroad to investigate the possibilities of formal 
agreements being drawn up. Discussions are under way with 
30 or 40 administrations a round the world but the names of 
the countries concerned a rc not known for certa in althouglt 
one is thought to be the United Kingdom. SRAL have asked 
the Finnish authorities to start negotiations with the United 
States Government. 

In Region II an agreement was recent ly signed between 
Costa Rica and the United States. As far as the US is con­
cerned. the only thing holding up further agreemems appears 
to be concurrence on the part of other administrations. The 
US is prepared to move quickly when a ravourable response 
is received from ;tnothcr country. 
Radio & Electronic Components Show. The 1965 show will 
be the largest of its kind ever held in the United Kingdom. 
Sponsored by the Radio & Electronics Component Manu­
facturers· Federation, the show will be held a t Olympia, 
London, from May 18 to 21. Organizers arc Industrial 
Exhibitions Ltd. 
Science Exhibits. Poster sets entitled ·· Education in the 
United States- Study Science" arc available to schools and 
colleges in the United Kingdom on application to Exhibits 
Section. United States Information Services. American 
Embassy, London. W. l. 
Plenipotentiary Conference. A Plenipotentiary Conference of 
the International Telecommunication Union is to be held in 
Montrcaux, Switzerland, from September 14 to November 
12, 1965. No information is yet avai lable about the scope or 
the Conference but it is likely to deal only with the Conven­
tion. It will not deal with the Radio Regulations. 
ITU Centenary and Stampcx. Theme of the National Stamp 
Exhibition (STAM J>EX) to be held at the Central Hall, 
Westminster. from March 19 to 27, 1965, will be the Centen­
ary of the International Telecommunication Union and the 
new Post Ofl1ce Tower clue to come into service during the 
early part of 1965. 
Australia and St Helena arc the latest countries to announce 
that a special stamp will be issued to commemorate the 
centenary of the International Telecommunication Union 
in 1965. 
Comsat Agreement. Fourteen nations have reached agree­
ment on the establishment of a global communication 
satellite system by 1967. They arc Australia, Belgium, 
Canada, Denmark, the Federal Republic of Germany, 
France, Ireland, Italy. Japan, the Netherlands. Switzerland. 
the United Kingdom, the United States and the Vatican City 
State. Austria. Norway. Portugal. Spain and Sweden arc 
prospective original members. The agreements a rc OJ?Cn .for 
signature up to February 19, 1965, by any country wh1ch IS a 
Member of the ITU. 
Comsat Launching. Early Bird. the first satellite designed for 
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Apparatus to demonstrate the p l:ane p olarization o f m ic-rowaves. 
A 1till from the new Mullard/EFVA fifm "Electromaanetic W 3.ve.s." 

usc in the lntcrnation<tl Communications Satellite Corpora­
tion System. is due for launching in March, 1965. Designed 
to transmit telephone and message u·afnc on a regt.llar com­
mercial basis between Europe and North Amenca 11 may be 
used for occasional T V programmes. Early Bird will have 
2A times the band-width of Syncom C. the experimental 
satellite which relayed pictures of the Olympic Games from 
Tokyo to the United States. 
Electromagnetic Wan~s is the title of :1 new n~o-pa~t film 
in the advanced science series produced by Realistic Umt Ltd. 
for the Educational Foundation for Visual Aids in collabora­
tion with Mullard Ltd. Part I is entitled Discovery and 
Generation and Part II Properties and Behaviour. Part I 
opens with the early .history of the ra<li.ati_on of hf?Ut and light 
and goes on to cxplatn the range of rad1at1ons wh1ch make up 
the e.m. spectrum. Many historical events are highlig~tcd. 
The generation and detection of e.m. waves arc explamed 
and demonstrated. Part 2 establishes the range of the e.m. 
spectrum, in the order of wavelengt.hs .and frequ~ncics, fror:n 
radio waves to aerial a rrays. Rad1at1on of rad1o waves IS 
described as are polar diagrams and aerial arrays. Lasers 
and masers arc introduced. Distribution by EFVA, 33 
Queen Anne Street, London, W . I. 
QRO for NATO. To aug!nent the com~u~ications 
facilities or the North AtlantiC Treaty OrgamzatiOn, the 
GPO has been responsible for building a high power v.l.f. 
radio telegraph station at Anthorn on the coast of Cumber­
land. The use of high power and a very low frequency 
ensures that the transmission wi ll be as immune as poss1ble 
from the effects of ionospheric disturbances. The aerial 
consists of six rhombic-shaped sections a rranged in radial 
formation and suspended from 13 masts 618-748 fl. hi~h. 
Jt is tunable over the frequency range 16-20 kc/s by v~no­
meters in series with a fixed helical inductor. The transmitter 
and aerial system is capable of opera ting at signal speeds up to 
50 bands with frequency-shift (FI) and amplitude (A I l 
modulation. 

Industrial and Trade Fairs to run 
Radio Show 

Industrial and Trade Fairs Limited have taken over the 
promotion and organization of the annual exhibitions at 
Earls Court devoted to radio, television and other forms of 
home entertainment. These events will now be international 
in scope, and will replace the National Radio Shows formed): 
run by the British Radio Equipment M.anufacturer;; 
Association. The first of the new series of Radto Shows w1ll 
be open from August 25 to September 4, 1965. 
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V a lv e T e st e r 
A new valve tester. which supersedes the model 45C. is 

being produced by Taylor Electrical lnstrumellls, Montrose 
Avenue. Slough, Buck~. It is designated the 450, and 
incorporates 10 valve bases, including Nuvistor and com· 
pactron bases. so that tests can be carried out on the latest 
types of valve. The appearance of the instrument has been 
improved by using a case with a sloping front and a clarity 
meter. A chart is included which gives testing data for ewer 
7000 Briti h. American, Continental and Rus~ian vahes. 

Fie l d S tre n gth Indica t or 
The .. Teh:comm .. Portable Field Strength Indicator 

FSS(f is a new product of the V.H.F./ U.H.F. Communic.'l· 
tinns Co., 16 Abbey Street. Crcwkernc. Somerset. The 
,tand;Hd production model covers all chunncls in Bands I 
:111d 3. although special models can be produced to cover 
the v.h.f. communication~ bands between 70 and 175 Mc/s. 
The three ranges of 0· 1. I and IOmV arc displayed on a 
moving coil meter. and a plug-in attenuator is ava1lable 
"hich extends the ran~:e to IOOmV f.s.d. T he input im­
pedance is 75 ohms. A superhet using II transistors and two 
diodes is employed. a nd includes an audio amplifier for 
driving headphone~. 

H a mma rlund R eceive r 
The latest product from Hammarlund is the HQ145AX 

receiver; a modilic.:d version of the HQ145A. T he HQ145AX 
offcrs coverage between 540 kcts and 30 Mc/s in four bands. 
with calibrated bandspread on the 3·5. 7. 14, 21 a nd 28 Me/s 
amateur bands, and It crystal controlled channels selcctablc 
from the front panel. Six of the plug-in crystals ure actually 
mounted on the panel for easy access. Other features arc 
dual conversion above tO Mc/s; six position crystal filter plus 
adjustable slot filter with up to 60db 
a ttenuation ; and an adjustable high 
, lability b.f.o. for s.s.b. or c.w. It i~ 
described as a moderately priced com­
munications recci,cr. 

Silic o n Pla n a r D e v ices 

R ece ive r C o n verters 
rwo new produ~.:ts by Elcctr~)lliqu.:, U·ehxtowc) Ltd .. 

Pathfinder Works. Penfold Road. Felixtowc. Sull'olk. which 
a rc eXIJCctcd to become available early this ye;Jr. arc a fully 
tmnsiswri.red Qoilpax. and a combined prcselccton 
converter Qoilheart. Two versions of the Qoilpax will be 
offered. one covering the amateur bands from 160m to 10m 
in ix ranges. and a general coverag~ model providing a 
range of 200m to 10m. Three r.f. transistors arc used in both 
models: a 2G 102 r.f. stagc. a further 2G 102 mixer. and a 
2G414 oscillator. The first 1.f. transformer is included on the 
~:hassis. and has a low impedance tap for matching the 
aeria l inpu t to a followin~: receiver. Both units arc designed 
to sui1 the Eddyston.: dial type 898. and the Electronique~ 
SM02 dial. 

Thc Qoilheart can be u~cd cither a~ a ~:omplctc rc:ceivcr 
front end. as a tunable first i.f .. or as a ~trai~:ht r. f. pre­
amplifier. A Q·multiplier/ notch filter is :1lso incorporated. 
and these functions arc selected by a pushbutton unit on the 
front panel. The Et.:ctroniques SM 02 6/ l ;md 36/ 1 two 
~peed dial is fitted. Two versions will be available: one 
coverin~: the six hJ. amateur bands. and the other will be a 
six band general covcru~:c type. The swndard i.f. output is 
1·62 Mc/s. although an alternative i.f. oJ' 1·5 Mc/s c;~n be 
~upplicd. 

Sta bil iz ed P o w e r Unit 
Coutant Electronics Ltd .. 3 Trall'orll Road. Richlicld 

E~tatc, Reading, Bcrk~. have designed a ~tabilizcd power 
unit intended specifically for supplying tunnel diodes. which 
require relatively high cu rrcms ill moderately low voltages. 
T he output voltage is continuously variable between 0 and 
IOOmV at 8A. and two auxiliary supplies of t 5V and 5V 
at 6A are provided for associated tr:lnsistor circuits. The 
response time of the stabilizer to step changes or load current 
is claimed to approach the theoretical minimum attainable. 
depending mainly on the length of ~trip line employed 
between the power unit and sensing point. The power supply 
utilizes an all silicon scmiconductor line-up, and can operate 
at up to 60'C. It is mounted on a 19 in. '' 5} in. rack 
panel. 

A new proc.::,s developed by Fairchild 
Semiconductor (U.S.A. ) and SGS fair­
child (Europe) which ~:ivcs an improved 
~urface stability in ~ilicon and si licon 
oxide planar devices. has enabled an 
increa~cd component packing density 
to be achieved in integrated circui ts. 
The photomicrograph shows a single 
chip containing 456 active component~. 
which arc interco nnected and function­
ing as u complete ~et of (>4 bi-stable 
memory bits plu, all input decoding 
~ i rcuitry. The whole .. unit .. measures 
les~ than one-fiftieth or a ~quare inch. 
With dcvelopmcnt of thc Planar II 
technique. it b anticipated that within 
the next fe" months several types of bi· 
polar transistor. field ell'cc1 devices. 
metal-oxide silicon structures which will 
have eliminated tempcraturcand stability 
problems. and a ncw ~:eneration of 
integrated circuits will be announced. 

A n inte1roated circuit manufactured by a new, recently patented, proce.u o f Fairchild Semi· 
conductor a nd SGS Fa irchild. H o w lonr befofe s.s.b. exciter• . .Jo ok like thit? 
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Letters to the Editor 
Neither the fditor nor the Council of the Rodio Society of Greot 8ritoin con 
occe-pt responsibility for views eJtpreued by corte.spondents. Le:rters (or 
inclurion in this (etHure should be concise ond pre(erobly not more lhon 200 

words In /enrth. 

Overmodulatlo n 
D1 M< S1~ .-l apphaud the sentiment in 1hc uniclc" Ovcrmodu­

latcd! Who me'!" in the RSGB Bu LUIIN for October. 196~. 
as I assume it is an cO'ort. in the best of faith, to assist people m 
adjust ing their transmiller for a "clean .. signal. . . 

I sec lillie evidence, however . of a clear dcfinauon of" over­
modulation:· It is a common fallacy to assume that if a carrier 
is modu lated more than (i.e. over) 100 per cent in the positive direc­
tion it will radiate spurious sidebands- ;tnd note that it cannol 
be modulated over 100 per cent in the negative direction because 
1hc carrier cannot be reduced to less 1han lcro! 

The trulh of 1he mauer is. of course. tha t the s hape of the 
modulated envelope is of greater importunce than its amplitude 
relative to the ampli tude of the unmodulatcd carrier. 

It is also true to say that the s ha pe can be. and indeed should 
be, a replica or the modulating wuvc. Consequent ly. if the modu-
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These waveforms, be ina overmodula.te.d, are inadmissible. 

lating wave is distorted and therefore contains spurio us signals 
itself. then these s purio us signals will be radiated if they fall 
within the ;mdio pass band . even if the percent:tl,ZC m odulation is 
well below 100 per cent. 

In this sense a transmiucr can be said to be ovcrntodulated at 
even 50 per cent. i.e. it is being modulated over its linear limit. 
Hence we must not assume all is well just because the modula­
tion is less than 100 per cent. 

Conversely, there is no need to panic if the rositive swing is 
in excess of 100 per cent. T here is nothing to worry about if the 
posi1ive crests rise 10. sa y. 150 per cenl provided 1hey remain ''"' 
,\(//11<' .<ltapc as the input- after all. we don't deliberately apply 
>purious signals to the input to the p.;l. The troub le here is the 
nega tive cycle when the carrier is at its lowest level and if the 
instantaneous modulat ion level is ;tllowcd to d rop to zero it r,an 
1.!0 no lower. Hence the carrier must cease entirely fo r a while. 
and what greater change can one have than fro m " nothing to 
something .. ? It is rather ironical to rea lize that a lthough trouble 
can occur if the carrier level goes above 100 per cent positive i1 
is no t incvitublc. whereas if the instuntancous level goes down, 
trouble is certain if the change tends to exceed 100 per cent 
(imposs ibh:). 

The foregoing may enc,1uragc us to modulate m o re than 100 
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per ~ent posi1iw, and to good dfcct too! T here arc dangers. ol' 
course. in pract ice b ut why not face them and avoid them ? 

There a rc. in fact. means of modulating more than 100 per 
.:cnt positive witho~t d istoni_on and spurious radiation whic~ arc 
in wade usc. someumes accidentally to be 1rue bu t someumes 
quite deliberately. I suppose I shall be accused of cheating if I 
q uote TV. 

1 n conclusion. what is overmodulation in 1hc dirty signal 
sense? It certainly is not simply" over 100 per cent" if we mea­
sure the positive swing only. It is" more than I 00 pe r cent nega· 
tive " - if s uch were possible. whic h it is not . The best (or the 
least bad) I cal\ do is 1he statement •· A tr;tnsmiltcr is ovcrmod· 
ulated when the modulated r.f. envelope diO'crs in shape rrom 
thai o r the modulating wave applied.'' 

1 huve tried to point out that a simple 100 per cent rule is not 
a true safeguard and that the subject is not so simple ;ts it appears 
at first sight. 

All credit to the mo tives of you r article. 
Yours failhfull). 

BRU('I H.-c·.:,av. G6YI> 
Oq>ington. Kc111 . 

T he Exh ibition 
DEAR SIR, - Whilst the many kind remarks t>f GJJIX and 

others r~gardins the mechanical models o n the RSGB stand arc 
very much ;~pprcciatcd, full credit slwuld be given to the hard 
work o f Mr Stephe n Jones. BRS23442. As the c;111tio n o n the 
sland sa id. I " hindered " him with odd idcus. hits and pieces. 
lots of crit icism. aald a third hand. but Mr J o nes did the worryi ng. 
sawed the wood. filed the metal. raced against time. and used. up 
much of his limited spare time most of which anyway. he gavcs 
gladly in service to others. as is the same with " J IX •· and hi, 
merry men of Roding. 

Has anyone any ideas fo r the next show'! 
Yours faithfully. 

Lu• NFW'IIIM I, G6 Z 

V. H.F. Time Plan 
DI.AR Snt.- Rcading through the leiters in recent issues of the 

BUI.Lt:"IIN it is obvious that much effort and thought has been 
directed towards increasing activity on the v.h.f. bands. the 
lutcst e fforts being towards a calling frequency o n the 4m band 
since widening the frequency allocation. As the resultant frequency 
grinding seems to present such a problem. muy I suggest another 
factor w hich can be more easily lixcd. and yet seems to have been 
forgotten. i.e .. t ime. 

Mv s uggestion is therefore on all v.h.f. bands to concentrate 
all calling activity into fou r 2-3 minute periods per hour centred 
around the quarter hours. Several short calls followed by listen 
throughs (over 1he whole band for visiting mobiles ou1 of zone) 
could be m:tdc in this time. thus reducing time wasted on 
lengthy CQs and even longer listening periods. 

Yours faithfully. 
R. T.-.v1.m<. G3LDY 

Wolverhampton. 

Sea Cade t Corps 
D~"'' Sut.- This Sea Cadet Unit has rc~cntly n~4uircd u fair 

amount or modern, working radio equipment but. as nobody 
;among the swn· is qualified to set il up and teach the boys how to 
operate it. I' was wondering whether any o f your members would 
be prepared to undertake this 1ask. It would probably be neces­
sary to spend some time in setting up the equipment. with 1hc 
help of the boys. and. from then onwards. instructing them 
in its usc about o nce or twice a "cck. 

If any members ;are willing to help us . I shall be glad to hear 
from them. 

Yours truly. 
A. DFSM<"I> 1'111\' , 

Chairman. 
St. Clcmcm Danes Sea Cadet Corps. 

c/o \'Ym. France. Fenwick & Co. Ltd .. 
~J Rood Lunc. 
London. E.C . .'. 

Band O ccupancy Dur ing Contests 
DEA~ StR, I am in full agreement wi th the main complaim 

in 1hc lette r b y D. David Davies. G3SJQ cx-ZD8RN. published 
in the October edition of the BuLI.EliN. 
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There must be many hundreds of radio amateurs like myself 
who arc ageing. and who have no interest in Contests. 

The joy of operating the key is sti ll with us; perhaps OX is not 
so important in our lives as puuing out a clear signal together 
with immaculate styling. Many of us can date back our radio 
operating to 1919 when we were sea-going operators using the 
unsurpassed G PO standards of cniciency which we still auempt 
to carry out. together with all the rules and courtesy that go 
with it. 

I swi tch on my receiver (no longer a 3 1.B Crystal) and the 
background is sulficient to warn me I have little chance of using 
my key. 

What can be done about it I cannot suggest. but the endless 
contes ts. which I feel is a method of trying to gain just another 
status s)•mbol in this rat race. is not part of my life. therefore I 
must choose those odd weekends when there is a slight lull 
wherein I can enjoy my busman·s holiday. 

Yours faithfully. 
H. s. NAYLOR. G3AKO 

Castle Street. Tiverton. 
c11 sea-going oper.Hor 1919-1935 

High Stability Variable Frequency Oscillators 
Db\K StR.- 1 would like to refer to the articles on ·· High 

Stability Variable Frequency Oscillators·· by Mr. Paul Harris. 
G3G FN. itt the February and March 1964 issues of the BULLETIN. 

I const ructed an oscillator using the Vackar circuit but was 
disappointed at its performance which was marred by slight 
rundom variat ions in frequency and a high harmonic output . 
As my model was not buill in accordance with Mr. Harris's very 
careful instructions as to layou t. I decided to rebui ld with fresh 
components and to the recommended configuration. but before 
doing so it occurred to me that it might be interesting to sec 
what the effect would be of reducing the value of the grid 
capacitor (C2 in the diagram which is taken from the article in 
question). 

By doing this it was thought that two advantages might be 
obtained: 

(a) The grid of the valve would be effectively tapped down 
th~ tuned circui t by the potentiometer formed by C2 <md 
C3 which should result in less drive and 11 reduction in 
harmonic output; 

(/1) The large parallel capacitance of C2 in series with C3 
would no longer appear across C4 which would then 
require less change in capacitance for a given frequency 
variation. 

The original values of C l . C2 and C3 in n,y circuit were 460 pF. 
2500 pF and 460 pF respectively and the frequency 3 to 4 Mc/s. 

C2 was replaced by a 25 pF a ir-spaced trimmer which was 

R3 4-7 K 

The Vackar o•dll;~.tor described in t·he March 1964 issue of 
the Bulletin. 

48 

adjusted so that the valve (a Z77) just remained in a state o f 
oscillation. The value required was approximately 8 pF. The 
frequency was higher. due to the removal of most of the effect 
of C3 from the tuned circuit. but I was pleased to discover that 
the s tability was much improved and the harmonic output 
considerably lower than before. A rough assessment with the 
aid of a signal generator. at a fundamental frequency of 4 Mc/s. 
indicated a second harmonic of approximately 0·2 per cent of 
the fundamental. the third considerably below this but not 
accurutely measurable with the means av;tilable. Difficulty was 
experienced in finding the fourth. whi le the lifth harmonic could 
not be detected. Previously harmonics up to the tenth had been 
in evidence. 

Time has not permitted a more thorough investigation of the 
circuit wi th a view to ascertaining an optimum LC ratio, for 
instance. or the effect of larger capacitances a t Cl and C3. 

My attention has subsequently been drawn to the article by 
J. K. C lapp in the Procudiugs oj the IR E for August 1954 which 
refers. among others. to the circuit due to Jiri Vackar in ·• LC 
oscilla tors and their frequency stability·· from the Tcsla Technical 
Reports of December 1949. Although no values are discussed. 
Clapp docs mention that in the Vackar circuit both the tuning 
and additional grid to cathode capacitances should be consider­
ably higher than what corresponds to C2 in my diagram. 

Other members interested in s table osci llators might care to 
try this modification and let you know their findings. 

Yours faithfully. 
w. H. At.LEN. G2UJ 

Tunbridge Wells. Kent. 

The autlwr rc•plie.~: 

DE"K SIR.- 1 am indebted to Mr. Allen for his comments on 
the Vackar oscillator. which. being based on practice. arc most 
constructive and of unusual interest. 

Prior to dealing with the main point raised. may I say thai my 
•mention was first drawn to this oscillator by an article by 
G3BCM carried in the March. 1956 BULLETIN. In substance this 
article was carried forward into the Handbook. and up to the 
time of my own experiments. the values quoted formed the basis 
of those used in practical oscillators. It was my conviction that 
this oscillator had a superior performance to that of the Clapp­
;ln opinion formed through expricnce with both types- which 
led to the work which formed the bnsis of the articles carried in 
the February and March 1964 But.I.ETINS. f have no reason 
to modify this opinion. 

Like Mr Allen, my attention has recently been drawn to the 
article by J . K. Clapp in the Proceedings of the IRE for August. 
19S4. It now seems to me that the already excellent performance 
of the Vackar Oscillator can be further improved by attention 
to the values indicated by Mr Allen and verified by him in a 
sample oscillato r. 

h is unfortunate that. when f conducted my experiments, I 
was unaware of this particular paper. Had this been so, then f 
would most certainly have undertaken investigations into the 
whole aspect of the grid coupling capacity along with C3 and Cl. 
It is now apparent that further work would be well worthwhile. 
However. even as it stands. and with the values available to date. 
it is an excellent oscillator. 

Like Mr Allen. l also have experienced slight random varia­
tions in frequency. In each of the two instances where this arose. 
it has been traced to the tuning capacitor itself. and seems to be 
related to the earthing of the rotor. Replacing the capacitor 
by a type which has earthing springs at each end removed all 
trace of these random variations. I used one of the " faulty·· 
tuners in a Hart ley circuit to try and prove the point to my own 
satisfaction. Sure enough. it too sun·ered the same random 
variations. 

With regard to harmonic content. my experience has not been 
the same as that of Mr Allen. Using an AR88. the 2nd harmonic 
appeared to be I Sdb down. the 3rd harmonic only just detectable. 
and the 4th·· missing." 

The prime object of the articles was to draw attention to this 
particular oscillator. In this it seems to have succeeded. and I 
have been particularly gratified by those members who have 
taken the trouble to write and say how pleased they have been 
with the Vackar oscillators which they have constructed. In the 
same way. I feel that Mr Allen's comments are most valuable. 
for. in the last analysis. we arc all concerned with making our 
variable oscillators as stable as possible. 

Yours truly. 
I'AUL HARRIS. G3GFN 
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CONTEST NEWS [iJ 
- RESULTS - REPORTS - RULES - * -

Low Power Field Day 1964 
The Low Power Field Day, held on September 20, 

attracted a disappointing entry of o nly nine stations. T he 
honours this year again go to a transistorized transmitter 
entry, that of R. J . Parsons. G3RBP, who was assisted by 
last year's winner, G3KLH. and BRS21008. They IMd over 
twice as many contacts and a wide margin of 52 points over 
the runner-up, M. Byars, G3PfF, assisted by G30GF. T his 
station had a lead of o nly three points over contest regular 
A. J . Gould, G3J KY, in third place. 

G3RBP's transmitter had four stages, and used three 
2N2887s in the p.a. 10 give an input o f 20 walls, which, 
as he comments, is not really low power. His receiver was a 
five valve superhet and the aerial a half-wave dipo le. The 
weight o f his equipment was as follows: transmitter. I lb. 
5 oz.; receiver, 2 lb. 9 oz.; 36 volt transmitter baueries. 
7 lb. 8 oz.: receiver baueries. I lb. 9 oz.: aerial plus feeder, 
2 lb. 4 oz., two pairs phones, I lb. 10 oz.: key. 2 lb. 2 oz.: and 
meter, 14 oz., which makes a toull of 19lb. 13 oz. 

All the other competitors used 1·4 volt heater valve rigs. 
with 132ft. end-fed o r centre-fed aerials. 

TI1e usc of transistors bv G3K LH and G3RBP to obtain 
high power in this contest has obviously provoked some 
thought amongst the entrants, and G3CG D and GW3GHC 
have transis tor gear in the offing. GSNN and G3BZM tried 
kite born aerials for part of the contest. but with appa rently 
disastrous results at G3BZM/P. He comments that the 
answer 10 15 watt transistors could well have been a really 
super sky-wire. On this theme, GJJ>JF threatens 30 watts to 
an 807 next time; details in 12 months time! II should per-

Position Call-sign Power ConiO(t• Points 
I GJRBP/ P 20w 65 t42 
2 G 3PIF/ P 9w 29 90 
.l G3JKY/P 4\\ 27 87 
4 G3CGD/P 1·5w 37 83 
5 GWJGHC/P .. 1·5" 28 79 
6 G38ZM/ P )w 20 75 
7 GJLHJ/ P t " 21 65 
8 G8NN/ P lw l3 52 
9 G3GDW/P 1•2\\ II 42 

haps be pointed out that, although it obviously helps, 
obtaining high p:>wer is not the only criterion for success 
in this event. since G3KLH was the winner for severa l years, 
prior to the use of transistors. 

The contest seems to have been enjoyed by a ll concerned 
although it is a pity that activity was not higher. G3CG D 
suggests that more transistorized receivers and lransmiuer 
a rticles in the BULLETIN would boost in1erest. Perha ps 
G 3RBP or G3KLH could be persuaded to divulge som( 01 
their knowledge in this way. 

The following arc thanked for their check logs: G3BY. 
03 HTI/P, G3SEN/A. GW3ROG and BRS24733. 

1965 V.H .F. Listeners' Championships 
The 1965 V.H.F. Listeners· Championship starts with the 

First 144 Mc/s Contest (C. W.) o n January 31. As a result of 
comments received about these niles. some points need 
clarification. a nd a number of amendments made. 

(i) The rules originally excluded all transmitting members 
from the chamf)ionship. but this is unfair to a listener who 
may enter the event o nly to be disqualified when he obtains 
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his llcellcc later in the year. tntri<.:) will now I><! at:CepteJ 
from newly licensed members. provided the contestant was 
unlicensed at the time of his first entry for 1hc championship 
and that no transminer was used during any f)eriod for which 
he submits a log. 

(ii) Since the rules were prepared there have been changes 
in the 1965 Contests Calendar. Logs may be submiued for 
any of the RSG B Contests above 30 Mc/s. 

(iii) J>oints can only be claimed once in any log in respect 
of any station heard. For example, if a station is heard o n 
c.w. a nd also o n phone, points can o nly be claimed for one 
of these occasions (obviously the c.w.). In the case of multi­
band events, separate logs a re required for each band and 
the same station can be logged on different ba nds. 

General Rules for RSGB Contests 1965 
The following rules apply to all RSGB Contests exccol 

where mod ified in individual events and arc to be read in 
conjunction with the details for each contest published in 
the RSGB BULLETIN. 

Rulr I. Entrants must operate in ~ccorc.Jonce with the terms of their 
licences. 

Ruh: 2. UnliCL•nsc1l Stntinns. Contacas wilh unlicensed statio ns will 
not count for points. 

f~u/P J. <.:ontacts . Only one contact on each bantl may be m rade with a 
~pccifk ~l:llion. wheahcr fixed. portnblc. mobile or ultcrnutive ~•ddrcss. 
Mobile s tatio ns nrc stations installed in moaor vchi(lcs or vc.sscls on inland 
waterways and so equipped thac they are cap:•ble of opcnuion in motion 
without ''"Y :ttu:ration. Duplicate contacts mu.)t be tos.gc:d and clearly 
IU3rlo..cd us duplicates ''ithout c:l3im for points. Cross·band contacts m;1y 
no1 be claimed. Proof of contact may be required. 

Rul~ 4. Entri•s mus1 [>.,clearly wrillcn or lYI"'d ON O NE SffiE ONLY 
of RSGB coniCS! log forms or on foobcap o r quar1o paper nnd musl [>., 
sct out in 1hc fom1 prrscribro in the published dctail5 for lite contest 
concernctl. The co, t r ..;hl!'tt of an erury must be made out in the following 
forn1: 

Contest. .................... . Date . ...••..•. Claimed Scor~ ....... . 
Section (if nny) .. .... .. ............. ... ... . . •...• Coii·Sil;n .... . .. . 
Nnn1c •••.•••••••••• ..•••.•••.• . . . .•••. . • • • · • • • • •• • • • • · · · · · · · · · · 
Home Address ............. ... . .... .......•.... . ....•........... 

Addrc)s orsuulon or Poraable Location . ••.•••.• .. • . ••• ..••......... • 
Ci/ Mht•r tlrau home udtlrcss abo•·t) 

~~~~o.~:,'a~'i'~"S\~·~ig~.-,~·it~r.;;.-~~d:oiiA.." i.·o"~.;,;,~·e:;,~·"·,;:c(i.ic. i.~ii~r~ 
or other co.ordinnt~s (see contest details) ••.••.•• .•• ••.. .. •.••.••. .. 
T ronsmiuer(<) ..•........ .... ............. lnpul Power .......•..•. 
R=iver(s) ...................•..•..•.•......•......•.•.......... 
Acrial(s) ......•..... .. ..... .. .. ....•. ..........•. ...•.... . ...... 
DECtARATION: I tlrr/al't! tltatthis statio, was nrttralt'd strlnly in ar~or­
(/at~(t• wllh the ru/c•s ami spirit ofthP NJIJ/t'St, until as:rt'4' thlllthr d~cision of 
tltt Cnm1<·il of tlrt• RSGD shall be final in all Nltrs of tlispllll'. I rerti/)• that 
thr mu:clmunt lnput to tire final sw~:e of tlu~ tmnsmlllt'r " 'as •••. .. .. watt(s) 
Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . Sis ned .. .. .. .... •. . ... .. 
,. .. allure~ to coru(Jiet e. tlu? co•·er sltc i>t or $1Jllt the tloclaratlon may 
l u••o lt•C dlsqualljicatlou of tire f!tttry. 

IIIII•• .5. Enlric•. All cmrics become 1hc PrQI>cny of !he R3d io Socicl)" 
o fOreru Orilnin. In the: e"ent of :my dispute 1hc ruling of the Council of 
1hc RSGB >httll be final. 

Ruh• 6. ~1uhiplc Operator Entries. Unh:.)s otherwise :Slated, sin~le 
opcr:uor entries only will be acccl)lt:d. A single opcnuor stnlion is one­
m~tnncd by an individua l op'l!rator who re4..'ch·cs no nssismnc:e: rrom o1he:r 
persons during the contest periods. A .nuhi-opcr.uor sa:uion is o ne whirh 
does not conform lO this definition. l n those con1c-sts where n1Uhiple 
opcnuor entries ;are a11owed. sud1 entries ''ill only be :lccepcc\1 pro~·ided 
th:u: 

(a) The C!lll· sign o r the opcrntorconccrned is indic':ued ror C3Ch cont3Ct. 
(IJ) The declaration is ~igned by on I)' one ostcrntor who wilt be: regarded 

as the cmr~mt. 
(r) The n:s.nes and call·s igns of a ll operntors arc li~tcd on the co,cr sheet. 
Uulr 7. l'orcablr stntions must operntc from the same site for the 

Ju ration or n contes t 3nd may not be loc:ued in n pcrm:ancnt building. 
J>owcr must not be dcri\'Cd directly rrom 1>ublic or pri"me ~upply mains. 
No_ app:1rnws may be erected on the she prior to a he day of 1he C-\'Cnt. 

llulr 8. The del ails rcla Ling 10 specific conlCSl~ lluhlishcd in lhc RSGB 
Duu .trr:lol shllll be rcsnrdcd together with th~sc gcnernl rule:-; n!:: the rutc:s 
nf the contest. . . . 

Prin1cd log shoe IS nnd cover sheets nrc ovailnblc from RSGB HeadQunr· 
tcrs on request. 
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List of United Kingdom Counties for RSGB Contests 

County County 
Code 

Letters 
AD Alderney 
AG Anglesey 
AL Argyllshire 
AM Antrim 
AN Aberdeen 
AR Armagh 
AS Angus 
AY Ayrshire 

80 
BE 
SF 
BR 
BS 
BU 
BW 

CA 
CD 
CE 

CH 
CL 
CN 
CR 
CT 
CV 

DB 
OF 
DH 
ON 
DT 
DU 
ow 
DY 

EL 
EX 

FE 
FH 
FT 

GN 
GR 

GY 

HD 
HE 
HF 
HN 

IM 
IS 

JY 

KB 
KE 
KS 
KT 

so 

Bedfordshire 
Berkshire 
Banff 
Brecknock 
Buckingham 
Bute 
Berwick 

Cardigan 
Cumberland 
Cambridge 

Cheshire 
Cornwall 
Clackmannan 
Carmarthen 
Caithness 
Caernarvon 

Denbighshire 
Dumfries 
Durham 
Devon 
Dorset 
Dunbarton 
Down 
Derby 

East Lothian 
Essex 

Fife 
Fermanagh 
Fllntshire 

Glamorgan 
Gloucester 

Guernsey 

Hereford 
Hampshire 
Hertford 
Huntingdon 

Isle of Man 
Inverness 

Jersey 

Kirkcud bright 
Kincardine 
Kinros:s 
Kent 

Code Letters of Adjacent 
Counties 

cv 
AY, BU, DU, IS, PH, RW 
OW, LY 
AS, SF, IS, KE, PH 
DW,TE 
AN, KE, PH 
AL, BU, OF, KB, LK, RW, WG 

BS, CE, HF, HN, NR 
BS, GR, HE, OX, SY, WE 
AN, IS, MY 
CA, CR, GN, HD, MH, RN 
80, BE, HF, MX, NR, OX, SY 
AL, AY 
EL, MN, NO, RH 

BR,CR,MG,MR,PK,RN 
OF, DH, LE, NO, RH, WD 
80, EX, HF, HN, LN, NK, NR, 

SF 
DB, OY, FT, LE, SO, SE, YS 
ON 
FE, KS, PH, SG 
BR, CA, GN, PK 
su 
AG,OB,MR 

CH, CV, FT, MG, MR, SE 
AY,CD,KB, LK.PB, RH,SK 
CD, NO, WD, YS 
CL, DT. ST 
ON, HE, ST, WE 
AL, LK. PH, RW, SG 
AM, AR 
CH, LR, NM, SO, YS 

BW,MN 
CE, HF, KT, LD, MX, SF 

CN, KS, PH 
TE 
CH, DB, SE 

BR, CR, MH 
BE, HD, MH, OX, ST, WE, WK, 

W R 

BR, GR, MH, SE, WR, RN 
BE, DT, SX, SY, WE 
BD. BS. CE, EX, LD, MX 
80, CE, NR 

AL, AN, SF, MY, NN. PH, RY 

AY, OF. WG 
AN, AS 
CN, FE, PH 
EX, LD, SX, SY 

County County 
Code 

Letters 
LD London (Postal 

District) 
LE Lancashire 
LK Lanark 

LN Lincoln 
LR Leicester 
L Y Londonderry 

MG 
MH 
MN 
MR 
MX 
MY 

NO 
NK 
NM 
NN 
NR 

ox 
OY 

PB 
PH 

PK 

RD 
RH 
RN 
RW 
RY 

so 
SE 

SF 
SG 
SK 
SL 
SR 
ST 
su 
sx 
SY 

TE 

WD 
WE 
WG 
WK 
WN 
WR 

YS 

Montgomery 
Monmouth 
Midlothian 
Merioneth 
Middlesex 
Moray 

Northumberland 
Norfolk 
Nottingham 
Nairn 
Northants 

Oxford 
Orkney 

Peebles 
Perth 

Pembroke 

Rutland 
Roxburgh 
Radnor 
Renfrew 
Ross & Cromarty 

Stafford 
Shropshire 

Suffolk 
Stirling 
Selkirk 
Shetland 
Sark 
Somerset 
Sutherland 
Sussex 
Surrey 

Tyrone 

Westmorland 
Wiltshire 
Wigtown 
Warwick 
West Lothian 
Worcester 

Yorkshire 

Code lette rs of Adjacent 
Counties 

EX, HF, KT, MX, SY 

CD, CH, WD, YS 
AY, OF, DU. MN, PB, RW, 

SG,WN 
CE, LR, NK, NM, NR. RD. YS 
DY. LN, NM, NR, RD, SO, WK 
AM, TE 

CA, 08, MR, RN, SE 
BR, GN, GR, HD 
BW, EL, LK, PB, RH, SK, WN 
CA, CV, 08, MG 
BS, EX, HF, LD, SY 
SF, IS, NN 

BW, CD, DH, RH 
CE, LN, SF 
DY, LN, LR, YS 
IS, MY 
80, BS, CE, HN, LN, LR. OX, 

RD, WK 

BE, BS, GR, NR, W K 

OF, LK, MN, SK 
AL, AN, AS, CN, DU, FE, IS, 

KS, SG 
CA,CR 

LN. LR, NR 
BW, CD, OF, MN, NO, SK 
BR, CA, HD, MG, SE 
AL, A Y, DU, LK 
IS, SU 

CH, DY, LR, SE, WK, WR 
CH, 08, FT, HD, MG, RN, SO, 

WR 
CE, EX, NK 
CN, DU, LK, PH, WN 
OF, MN, PB, RH 

ON, DT, GR, WE 
CT, RY 
HE, KT, SY 
BE, BS, HE, KT, LD, MX. SX 

AR, FH. LY 

CD. DH, LE, YS 
BE, DT, GR. HE, ST 
AY, KB 
GR, LR. NR, OX, SO, WR 
LK, MN, SG 
GR. HD, SO, SE. WK 

CH, DH, DY, LE, LN, NM, WD 
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RSGB PUBLICATIONS 
The Amateur Radio Handbook (Third Edition) 36/6 
Radio Data Reference Book - 14/-
Amateur Radio Circuits Book 8/6 
Radio Amateurs' Examination Manual (Third 

Edition) - 5f6 
Amateur Radio Call Book, 1965 5{6 
A Guide to Amateur Radio (Tenth Edition) 4/-
Servlce Valve Equivalents (Fifth Edition)- 3/6 
S.S.B. Equipment - - - - - 3/-
Communication Receivers (Second Edition) 3/-
The Morse Code for Radio Amateurs (Third 

Edit ion) - - - - - - - 1/9 
RSGB Morse Instruction Tape (900ft., 3t i.p.s.)- 35/­
RSGB Morse Practice Tape (450 ft. , 3t i.p.s.) 17/6 

ARRL PUBLICATIONS 
Antenna Book, lOth Edition -
A Course In Radio Fundamentals -
How to Become a Radio Amateur -
Hints and Kinks, Volume 6 -
Mobile Manual for Radio Amateurs 
Single Sideband for the Amateur -
Understanding Amateur Radio 

CQ PUBLICATIONS 
Antenna Roundup 
CQ Anthology, 1952-59-
CQ Anthology 1945-52 -
CQ Mobile Handbool~ -
CQ New Sideband Handbook 
Diode Source Book 
Electronic Circuits Handbook 
RTTY Handbook -
Shop and Shack Shortcuts 
Surplus Schematics 
Television Interference-

18/6 
10/6 
8/-

10/6 
- 23{6 

18/6 
18{-

- 23f6 
- l3/-

16f­
- l3f6 
- 24/6 

13/­
- 23/6 
- 30/-
- 29f-

19/6 
14/6 

EDITORS AND ENGINEERS PUBLICATIONS 
Transistor Radio Handbook- - 41/6 

Can You H e lp? 
e D. M. Howarth, A4254, 92 Waddinston Road, Bolton. 
Lanes., who wishes to borrow or purchase the circuits and manu­
als for the Pyc nnd Philips PCR3 communications receivers, 
for a 240 volt d.c. supply? He would also like to hear from an.y­
o ne who has used the Eddystone EA 12 receiver. 
e G. Stokes, BRS21136, " T he Counsc.'' Week Green, Week 
St. Mary, Holsworthy, Devon, who requires informatio n or the 
loan of the manual for the Army receiver 109A 7 
e J. Morns-Casey, GSJC. 4 Kennels Road, Fcrnhill Heath, 
Worcester, who wishes to borrow the manual for the R IOJA 
(ZA11053) receiver? 
e W. E. Gates, G3ENB, 12 Mount Avenue. Wrenthorpc, 
Wakefield, Yorkshire, who wishes to obtain the circwts or 
manual for the ex-RAF equipment TR.l986? e J. H. Gooday, BRS24769, 10 Wavcney Drive, Chelmsford, 
Essex. who requires the loan of the manual for the crystal cali­
brator type 107 
e G. Wylie. A3699. 82 Glenpatrick Road, Eldcrslie, Renfrew­
slmc, Scotland. who w.ould like to buy or borrow the manual for 
the Q Max Q5/10 rccctver? e R. Hart , G3SHM , 2 Bra.ddon Avenue. Urmston, Nr. 
Manchester. Lanes .. who wishes to obtain infom:ullion on the 
Frequency Adaptor, Range No. IT. ZA28638, which covers, 
in three switched ranges, 50 to 600 Mc/s 7 
e J. M. Cann. GM3LOM. 10 Southncld Crescent, Coatbridge, 
who requires the circuit of the " Starlite" two transistor reflex 
receiver manuf:tcturcd by the BO)'d Co. Clf JapM '! 
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AMERICAN MAGAZINE SUBSCRIPTIONS 
CQ (Cowon) Monthly (p.a.) - -
QST (ARRL) Monthly (p.a.) - -

Institutions, groups, etc. (p.a.) - -
73 Mogozine (73/nc.) Monthly (p.a.)- -

BRITISH PUBLICATIONS 
Guide to Broadcasting Stations 
Log Book (Webbs) 
Manual of Transistor Circuits (Mullard) -
Panel-Signs, Sets I, 2, 3 and 4 (Data) per set -
Radio Amateur Operator's Handbook (Data) -
Short Wave Receivers for the Beginner (Data) 
Transistor Radios, Circuitry and Servicing 

(Mul/ard) -
Wireless World Radio Valve Data (IIiffe) 

• • • 
British Isles Two Metre Band Plan -
QRA Locator, Western Europe 
RSGB Countries List -
Decalet Panel Lettering Transfers (Black or 

White) 
Blick Dry Print Lettering (Letters and 

Numerals, Black) 

RSGB MEMBERS ONLY 
Car Badge (De Luxe type with call-sign) * 

(Postofe on overseas orders 5/6 ~>Xtra) 
Car Badge (RSGB Emblem w ith call-sign) 

(S characters) • - - -
Car Badge (RSGB or RAEN Emblem) 
RSGB Miniature Gold Badges-
Stereo Blocks (RSGB or RAEN emblem) 
Pennants (RSGB) 12" long for car -
Blazer Badge 
Call-sign Lapel Badges (5 characters) * -
Call-sign lapel b'!rs • 
Plastic Window Stickers (RSGB or RAEN 

Emblem) -
• Delivery 6.8 weeks 

All prices include cost of packing and postage 

44/-
4Jf6 
50{-
28/6 

5/6 
1f3 

13f6 
4/­
Sf-
6/6 

Sf9 
8f3 

6d 
5/-
9d 

l/-

2f6 

l8f6 

ll f6 
7f6 

17f6 
10/-
8/9 
1f-
6f­
Sf-

If-

RSGB PUBLICATIONS ( Dept. B) 
28 Little Russell Street, London, W .C. I 

BOUND 

mmmm 
BULLETIN 

COPIES 

A Lirnitcd number of bound 
copies of \'olumo -lO of thl' 

HFi<:B L.! u l.l$rll~ will bcantil­
abiC' to tnombct'l' s ho r·t.ly. The 
prico. includ ing postago and 
packing, w ill bo 25/ -. ln v iew 
of t ho limitocl numbot· avai l­

able, a ll orders will bo dNtlt 
with in strict rolatio11. 

:\1cmbol':; who will t·cquin• 
bound copies of \ "olume -ll 

( 1965) oro r·cquestcd to placl' 
ordct">! immodiatel~r. 

RSGB Publications 
28 Little Russel l Street, L ondon , W.C.l 
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CLUBROOM 
The Ain!ida lc Radio C lub will be holding its AG M on January 6. 

and at subsequent meetings lectures on aerials, TV I. und aerial 
coupling and tuning will be heard. Several other act ivities are 
planned. including a dub social event, and mystery mobile tour 
which will probably be a joint effort with several o ther local clubs. 
and portable tests for spring Sundays. 

BaniSicy a nd D is trict ARC. On November 19. G. Billit\gton. 
G3EAE. gave members a talk on a fully transistorized Top Band 
transmiller. and later demonstrated that it did work. There was a 
hectic debate at the following meeting, when the relative merits 
of valves, transistors and tunnel diodes were argued out. The 
annual dirmer will be held on January 16 at the King George 
Hotel , Barnslcy. Honorary Secretary: J. A. Ward, G4JJ, 44 
Northgate. Barnslcy. Yorks. 

Basingstoke ARC. The next monthly meeting will be held in 
the Immanuel Hall, Wotc Street, 13asingstoke. at 7 p.m. on 
January 9. Mr. P. Horne. G3JRH, will give a tulk on oscillo­
scopes and their uses. 

Ucd ford and District A RC. This newly formed club now boasts 
25 members ; not a bad start. Morse classes ;trc a feature of the 
meetings. with, of course. the nomutl club activities. Plans for 
the New Year include lectures on a home brewed tr:msmitter 
and transistors. a film show. the construction of club apparatus. 
and a visit to a local electronics firm. Members even anticipate 
:1 tWO·St:ltion entry in N F'D this ye:1r. 

Birminghmn University RS. At a recent Special General 
Meeting. the following members were elected to the committee: 
M. F. Docker, G300W, C hairman; B. Rose. cjo The Union. 
The University, Edgbaston. Birmingham 15. Ho norary Secretary ; 
S. W. Walbridge, G3PQN. Treasurer. The club is particularly 
interested in schedules with other college and university stations. 

The Lothian< Radio Society •tand at the H obbies Exh ibitio n 
i n Edinburgh. GM38DA is sta ndin& in t he background . and 
GM3AKM and J im Stark are at the controls o f t he h. f. station. T he 
.society's secretary co mments that t he really worthV.:hile aspect: o f 
thi s vent ure w:H that m emben o f the club were do•na so m e th1ng 
to ge ther. w hich undoubted ly foster~ the corporate spir it and m akes 
membershi p of a club enjoyable. H e recommends this kind of effor t 
to any club whic h is findina it hard to attra.ct and keep m embers. 
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but so far the only o ther parttctpant is the Bristol University 
Radio Society which maintains n sked on Wednesday afternoons. 
There must be plenty of o ther simtlnr clubs. so, secretaries, how 
about getting in touch with Mr. Rose to arrange some skeds. 
The ac tivity of GJIUB, the society's station, is at present limited 
to the h.f. bands. but equipment for 2m is under construction. 

Cambridge and District ARC. The most important venture 
sittce the last report has been the production of nn ambitious club 
magazine entitled the Camht•am. which we understand has earned 
favo urable comment all round; and no wonder, it is quite 
spectacular. especially with its bound-in, illustrated feature on the 
amateur television station G3NOXJT. Highlights of activities 
during November were an amateur TV demonstration. with 
G3NOX/T and G61'GF/T at the transmitting end, and G5BQ 
and G31IT at the receiving st:ttion. I ntcrcst it\ amateur TV is 
growing rapidly in the Cambridge area, and the regular trans· 
missions from G3NOX/T and G6PFG/T. together wiih expert 
advice, arc very much appreciated. Members had a most 
instructive and pleasant evening recently when they visited the 
local headquarters of British Rei a)'. 

Chiltcrn A RC. This club meets o n the last Thursday in each 
month at the British Legion Club. H'igh Wycombe, and tcchnrcal 
lectures arc given every two montbs. A project is under way for a 
1965 club station. Honorary Secretary: G. Lacey. 13RS25784. 
Moat Lane. l'restwood, Gt. Misscndcn. Bucks. 

Cornish RAC. Thirty-one members attended the December 
meeting, at which C. Bowden, G30CB, gave another talk in his 
series on receivers. A visit to Lands End Coastal Radio station 
is being arranged for early January, and a new series of lectures 
is being prepared for the corning months. Meetings arc held on 
the firs t Thursday in each month at the SWEB Recreation Room. 
Poole. Cambo urne. Honorary Secretary: W. J. Gilbert, 7 Poltair 
Road. Penryn, Cornwall . 

1\ new club called the Crewe and District RSGB Group has been 
formed. and the nomination of Mr. B. Randell, G3/\LE. as area 
representative has been approved. 

East London Group. At the November meeting, R. F. Stevens. 
G2BVN (compiler of The lt;fonth on the Air), gave a talk entitled 
.. Why S.S.B. '!" His approach was novel in that he hardly men­
tioned any of the normal arguments. but instead he focused 
attention on the international aspect. He emphasized amateurs· 
need to keep abreast, if not ahead. of the current trends, so that 
at future conferences when frequency allocations are being 
reviewed. it can be shown that the amateur is making maximum 
usc of his meagre allotments. and so r>rcsent a st rot\g case for 
their rete ntio n. 

Grafcon RS. At tile recent AGM . society members unani· 
mo usly agreed 10 appoint Bob Morgan. G3KGC. ns Vice· 
President. Recent meetings have included a series of interesting 
talks given by visiting amateurs including G2MQ (Valve Design), 
G2UV (Radio in the '20s) and a very welcome re turn visit by 
Arthur Milne. G2MI , who talked about the RSGB QSL Bureau. 
The new licence was explained in detail by visitors from the GPO. 
A programme of practical work on the station rig was begun 
some while ago. and has restricted other activities; this explains 
the scarcity of reports in this column about the society. How­
cver, visiting amateurs and SWLs are always welcome to take 
part in the meetings on Friday evenings. The first mee t_ing after 
the Christmas recess will be o n January 8 at 7.30 p.m., tn Room 
35 on the top noor of Montcm School, Hornsey Road. London. 
N .7. Honorary Secretary: /\. E. Bristow. ORS25779. 37 Tyndalc 
Mansions, UJlpcr Street. London. N.l . 

Lothians RS. Members had a very enjoyable November. 
particularly during the Hobbies Exhibition at the Waverley 
Market. when their stand attracted a lot of attention and a 
number of new members. The visitors' night on November 26 
brought a large crowd from neighbouring clubs. and a good time 
was had by all. 
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Keith H;allam, GJKKB, a blind operator ;and a memf>er ofthe Mid land 
Amateur Radio Society, with his bride, formerly Ma ry H annon. The 

weddinr wu h e ld a t WeJt H a r tlepo o l on October 10, 1964. 
(Photo by G6SN) 

Loughborough ARC . Morse classes :~rc being held every 
Mo nday a t 7.30 p.m .. but so far only five people are making 
usc of this facility, and the organizers will therefore welcome 
greater support. The instructor is a professional Mo rse teacher. 
Further details are available fro m the H onorary Secretary : G. P. 
Ba teman. GJLCG. Bleach Yard, Wards End, Loughborough. 
Lcics. 

Lou,:.:hton and District RS. The past year has been o ne of the 
busiest periods in the society's short history. with a season o r 
in teresting lectures. part icipatio n In Jive contests. three field days . 
tWO exhibitions, a nd a trial mo bile rally. The Television Viewers 
Council CCTV experiment, which was reported in ClubrQom in 
December. also fully employed the time. imcrest and enthusiasm 
of members. Meetings in January will include a talk by Mr. 
Warriner on sound and television, and a re-statement of 
o perating procedure by Martin Railton, G8AB. Honorary 
Secretary : A. W, Shcooard. G3J US. 11 Barfields. Loughton. 
Essex. 

M id-Warwickshire AI~S. The New Year activities will be&in 
on Monday, January II . at 7.45 p.m .. at Harrington House, wtth 
an open meeting. The meeting on January 25 will ben film show. 
followed by the AGM on February 8. 

Nortltcrn Heights ARS. With the pcmtissto n ol' WI BB. his 
illus trated recorded lecture on " To p Band DXing •· has been 
duplicated. and the copy is available to any other club that wo uld 
like to borrow it . provided that the club concerned agrees to 
paying ;t il postal registration costs. Recent events have Included 
the Mullard Film show in Bradford. and talks by th ree young 
members about their activities ;111d how they were introduced to 
Amateur Radio. A fortnight later. Mr. L. M. Dougherty. ll.Sc .. 
FRAS. assisted by Mrs. M. I. Shaw, G.lOMM. talked about 
transmiuer alignment. On January 20 there wi ll be a ragchew. 
on February 3 a film show. and o n February J() there will be a 
visit to Bradford GPO. 

Peterborough A RS . In lJccember. members ol' the March 
A RS joined Pete rborough in a discussion _on RA EN . . after Leslie 
Critchley . G3EEL. had spoken on the a1ms and objects o f the 
network. " Opera tion Eastficlds" showed the va lue of RAEN, 
the mo bile outstations being nwnncd b)• Martin Vaughan. 
G3RLV, David Newbold. G3TSN, and Michael G rierson. 
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G3TSO. UJEEL was assisted at the 1-fQ station by Henry 
Neale, GJREH. Honorary Secretary: D. Byrne. GJ K PO, Jersey 
Ho use. Eye, Peterborough. 

Re igatc ATS. A full attendance is hoped for at the six th AG M 
which wi ll be held at 7.30 p.m. on January 16 at the Gcor~e 
and Dragon. Cromwell Ro ild. Red hill. The Annual Dinner wtll 
follow on February 12 at the Reigatc Hi ll Hotel, and tickets arc 
available price 25s. each. Mr. T horn. the Secretary. no tes that 
it is not a lways easy to find the closing date for Clubroom copr. 
a nd suggests that perhaps this could be included somewhere 111 
the column. We normally try to include the large announcement 
somewhere in the issue, but the closing date for copy is a lways 
printed at the foo t of the contents page. 

Rnya l Na••a l A RS . Members of the HQ club station will be 
holding an info rmal meeting at HMS M !!rr11ry, Leydene. Pe ters­
field. Hants .. at 19.30 o n Thursday. January 28. It is hoped that 
there will be a good attendance o f members of o ther local r:tdio 
groups. T alk-in facilities on 70·26 Mc/s from G 3UZU will be 
available. and any amateurs wanting ta l k-in facilities on the h.f. 
bands are requested to notify G3BZU. 

Surrey Radio Contact C lub. Membe rs, and vis ito rs. had a full 
evening on December 8, when there was a lecture by T o ny Nay lo r 
G3G Hl, on current progress wi th Oscar Ill. and how to track it; 
a ta lk on poor man·s mobile: an analysis of propagation condi­
t io ns d uring V.H.F. NFD. and a film sho w. I t was unfortunate 
that Mr: Pawling o f Mullard Ltd .. who was to have given a 
lecture on modern electronic components, was una b le to be 
present owing to illness, but the dub expects to be able to ro pe 
him in to giving his lecture before long. Honorary Secretary: 
S. A. Morley, GJFWR. 22 Old Farlcigh Road, Sclsdon. South 
Croydon, Surrey. 

Univers ity Colll'gc of North Wales A RS. When the special 
event s tation GB2SFW was run du"ring the University Science 
Festival week in the beginning of December. ~here were some 
rather disappointing results. The lo ng wi re aerial system left 
much to be desired. and operation was restricted for two days 
when two Z match units fai led in succession. However, the 
station was a source or mucb interest to all members of the 
universit)'. An amateur TV station, GW3JGNT. located in the 
Electrontc Eng ineering Department. radiated excellent pictures 
to other parts of the university. 

Yet another new society, the West Park Grammar School 
Radio and Electronics Society (St. H elens). This group consis ts 
of 15 interested members, all actively engaged in their hobby. <tnd 
is divided into two sections: a constnrctional group. and a 
general and amateur rad io group. The constructional group is at 
present concerned wi th making pieces of test C<Juipment. includ­
ing an oscilloscope double beam s imulato r. Pnntcd circuits arc 
also in the offing. The latte r group concerns itse lf with virtually 
2verything except cons truction, e.g .. e lectro nic music, Mo rse 
practice, and radio astrono my. Amongst the proposed activi ties 
nrc a visit to a local Po lice rad io relay s tatio n. :md the radio 
laboratory (G3Pil) at St. Helen 's technical co llege. Any o ffers 
of equipment for a proposed j unk sale will be greatly appreciated. 
and anyone who has any sullable bits and pieces is welcome to 
get in touch with the Ho no rary Secretary, P. Gaskell. A4035. 
131 Granfield Road. St. Helens, Lanes. 

Wimbledon and Distr ict RS. At the November meeting. John 
Whitney, GJM FB. gave his second talk on radar. He spoke 
without the aid o r no tes. and reduced a complex subject to s imple 
terms. T he society would like to thank him for his services. and 
conl!ratulate him ort the way he tack led the lec tures, Ho norary 
Secreta ry: E. N. Hurlc. 156 Monkleigh Road. Morden, Surrey. 

Worcester and Dis trict ARC. Vl'e a rc glad to sec that the club 
is now settled in its new headquarters after cons iderable WNk 
during the summer. On December 12. the club treasurer. 13. A. 
Jones . gave a talk o n landline operation o f teleprinters and 
facsimile apparatus. O n Janua ry 30 there will be a j unk sale. 
and in uddition to the normal meetings held o n Satur<lays. 
meetings arc also held o n alternate Wednesdays al 7.30 p .m. in 
the club HQ a t 35 f'crdiswe ll Park. Droitwich Road. Worcester. 

Items of news for the February issue sho uld reach RSGB 
Headquarters not later than January 8. 
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Forthcoming Events 
Det;aila for incluaion in this feature t houJd be sent to t h e appropriat e Reaional Re p resentati ves by the first o f the mon th p rece d ina publicatio n . 
A.R..s and club tecret:aries a r e r eminded tha t the information tubmitted mut t include t ho dat,e , tim e a nd venue of the m eetinc and, when~ver 
pou ible. details of the lecture o r o t her e vent be in1 arraneed. Reaional Repre.sen utive.s a re re q ueste d to set out t he copy, p r eferably t yp e d 

d o uble s.p·aced, in the style used b e low. Standin1 instr uctions for more than three months ahead cannot b e a cc·e pted. 

REGION I 
Ainsdale (ARS).- January 6 (AGM), January 

20, Februory 3, 8 p.m., n Clil<on Road, Sou<h· 
port. 

Blackburn.-Fridays, 8 p.m., Wesc View Hotel, 
Revid&e Road. 

Blackpool (B lc FARS).-January <4 (Open 
Nigh t), l>nuary II (T• pe "Eiettronic Music ond 
Musiquo Concrete"), January 18 (Open Night), 
January l5 (" Receiver Ocmonscr:u:ion. •• by H. 
Fenton, GBGG), February I (Open Night), 8 
p.m., Pontins Holiday Camp, Squires Gat e. 

Bury (BRS),-January 12, 8 p.m.. Knowsley 
Ho tel, Kay Gardens. 

Chester- Tuesdoys, 8 p.m.. YMCA. except 
Jonu"')'S. 

Eccles (E lc DAC).-No meotincs u pre.sent 
owinc to havinc to v;aa.te Clubroom. 

Liverpool (L lc DARS).-Tuesdays. 8 p.m .. 
Conse rvative Association Rooms, Church Road, 
W avcrtrea. 

Macclesfield.-Januory S, 19. February 2, Tho 
Geo rce Hotol, Jordong01tc. 

Manchester (M lc DARS).-Wedncsdays, 7.30 
p.m .. 203 Droylsden Road, Newton Heath, Man­
chester 10. 
(SMRC).-Fridays, 7.4S p.m.. R•ckhouse 
Community Centre, Dainc Avenue. Northen­
don. 

Morecambe.-January 6, February J, 125 Regent 
Road. 

Preston.-January 12, 26, (All n>octings s tart 
with a Morso prac1ico a< 7.30 p.m.), St. Paul's 
School, Pole Street. 

Southport (SRS).-WednCJdays, 8.30 p.m .. 
Sea Cadets Camp, The Espl•nadc, 

Stockpo r t.-January 13, 27, The Blossoms 
Hotel, Buxton Road, Stockport. 

W irrai.-January 6, 20, February J, 7.<4S p.m .. 
Hudinc House, Park Road Wcsl, Cl•u&hton , 
Birkenhe>d. 

REGION 1 
Br .. dford.-Febru•ry 2 ("Mobile Gimmicks", 

by D. Millard, G30GV), February 16,7.30 p.m .. 
66 little Horton lane. 

Catte r ick.-Tuc.sdays ond Thurdays. 7.30 p.m .. 
Club Room, Vlmy Ro>d. 

Northern H ei&h ts.-Fe bruory 3 (Film Show), 
Februory 10 (Visit to Bradford GPO), February 
17 (Ragchow), 7.30 p.m .. Sporumon Inn, Ogden. 

Scarborou1h.-Thursdays, 7.30 p.m.. rear or 
J Trinity Road. 

Spen Valley.-Febru•ry 4 (Modal Control), 
February 18 (" Radio Active Isotopes in Every 
D•y life"), 7.30 p.m .. Heckmondwikc Grammar 
School. 

REGION 3 
Birminaham (MARS).-Januory 19, 7.30 p.m., 

Midland Institute, P.u;adise Street. Birmingham. 
(Siade).-Jonuory 8. 22, 7 4S p.m., Tho Church 
House, Hi&h Street, Erdin&ton. 

Coventry (CARS). - Jonuory II (Club Trons· 
min.er ConStruction), hnuary t8 (Frequency 
Measurement), Januory 25 (For the SWL), 8 
p.m., Westfield House, Rod lord Road, Coventry. 
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LOOKING AHEAD 
J"nuary 14.-Social Even inc u Kincsley 

Hotel, London. For details, see poco 41. 
Aprii iO.-Internotional V.H.F.Convention. 
May lO, 1965-RNARS Mobile Rally ot RN 

Si&nal School, HMS Mercury. 
June l7.- Lonrleat Mobile Rally. 
July 10.11-0M(ord ond District ARS-IOth 

Anniversary Mobile Rally. 
Octobe r 2.-N.W. V.H.F. Convention. 
Octobe r 16-17-Ei&hth hmborca-on-the­

Air. 

Luminaton Spa (MWARS).-l>nuary I I 
(Open Mcctin&), January 2S (film Show by 
Mullard Ltd.), February 8 (AGM), 7.4S p.m .. 
Civil Defence Tr:aining School, Harrington 
Hous~. Newbold Ternce. Lc.amin&ton Sp:.. 

Redd itch ( EWARG).-January 1<4, 7.30 p,m .. 
Old People's Centre, Park Read, Reddotch. 

Stou r b ridce (S lc DARS).-January 12 
("' Transistorized Equipment," byE L. G::ardmcr. 
G6GR), February 2 (" V.H.F. Techniques," by 
R. Thomas, G3KMT), 7AS p.m., Foley College, 
Stourbridgc. 

Stratrord-upon-Avo n (S·u-AARC).-bnuory 8 
(Tape Lecture), other meetings on fridays, 
Mason"s, Arms, Sanccus Road. Str<Jdord.on·Avon. 

W o lverhampton (WARS).-J.nuary II ("Ross 
Spur Motorwa.y." and ''The Movinc Spirit''­
Mobile), 8 p.m .. Neachells Cottage, Stockwell 
Ro~d, Tectenh;all. 

REGION 4 
Burton on Tre n t (B·o·TARS).- J•nuary 13 

(Lodics' Night), 7.30 p.m .. Club Room, Scapenhill 
Institute. Burcon·on-Trent. 

De rby ( D & DARS).-Janua.ry 6 (Surplus Sale), 
January 13 (" Di&itol Counters, Part 1," by D. 
Stanners, G3HEJ), January 20(" Digiul Counters, 
Part II," by D. Stanners, GJHEJ), January 27 
(Open Evcnin1-Committec Mcccin&). Febru:ary 
3 (AGM), 7.30 p.m., Room 4 .. 119 Green Lane. 
Derby. 

H eano r (H & DARS).-January 12 (Social 
Evening), January 19 (Surplus S>le), Januory 26 

\
Film Show). February 2 (AGM), 7.30 p.m .. Room 
<4, Heanor Technial Collece, llkeston Road, 

Hcanor. Derbyshire. 
Leicester ( LRS).-Mondays, 7.30 p.m .. Sundoys, 

10.30 a.m .. Club Room, Old Hall Farm, Braun· 
stone lane, leicc:scar. 

Lincoln (ARC).-First Wednesdoy in eoch 
month, 7.30 p.m .. Lincoln Technical College. 
Cathedral Street, Lincoln. 

Lo uahborouch (ARC).-January 8 (Film 
Show by G3FYV), J•nu•ry 9 (Annual Dinner), 
January IS ("Two Metres" by G3BNL), 
January 22 (NFD Discussion), January 29 (Tape 
Leccure .. OXpedition to SL Pierre and Miquc­
lon," illustrated with slides), 7.30 p.m .. Club 
Room, Bleach Yard, Wards End, Louchborough. 

M a nsfield (MRS).-Fridays. 7.30 p.m .. ATC 
Headquart ers, Sutton Road, Mansfield. 

Melton Mowbray (ARS).- Jonuary 18 ("Flat 
line Equipment for llcm.·· by J. l. Warrina:con. 
G2FNV. ), 7.30 p.m .. St, John Ambulance Hall, 
As(ordby Hill, Melton Mowbray. 

N ott incham (ARCN ).-Tuesdoys, Thurs· 
days, Room 3, Sherwood Community Centre, 
Woodthorpe: House, Sherwood, Nottinaham. 

Northa mpton (NSWC).-Thursdays, 7 p.m .. 
Allen's Prom Works, 8 Duke Street, Norch>mp­
ton. 

Peterborouch (PARS).-January 8, Feb· 
ruary S. 7.30 p.m .. Tho Lecture Hall, Electronics 
Block, Peterborouch Technical Colle&e, Eutfield 
Road, Peterborou&h. Other Fridays, 7.30 p.m., 
The Old Mill Clubroom (behind the Peacock 
Inn), Lc;ndon Read, Peterborough. 

W o rksop (NNARS).-TuCJdays (RAE Classes). 
Thursd>ys (lectures), 7.30 p.m., Club Rooms. 
IJ Gatelord Rood,Worksop, Notts. 

REGIONS 
Bed ford (B & DARC).-hnuary 12 (Morse Train­

Inc). January 28 (Morse Tr.tinin&). Harpur 
Soconduy Modern School, Horne Lone, Bedford. 

Cambridce (C & DARC).-Jonuary 8\ln(ormall, 
Jonuory 15 (Arron1ed by G3Noxm . anuary 22 
(Annu:~;l Dinner u University Arms Hotel. 
Guo>< of Honour: President of RSGB), January 
29 (Activity Evenin&), February 5 (Junk Sole), 
7.30 p.m.. Club Hudquorters, Corpontion 
Yard Victoria Road, Cambrid&•· 

Cambridce Universit y (CUWS).- Tuesdays 
durin& 1 crm, 8.15 p.m., Psycholo&)' Department, 
Downins Site, Downing Street. 

Luto n (L & OARS).-Tuesdays. 8 p.m .. ATC 
Ho:tdqu;~rtets. Crescent Road, Luton, Beds. 

Ma r ch (M & DRAS).-Tuesd•ys, 7.30 p.m .. rur 
of Police He~dqu;arten, Hi&h Street, March, 
Cambs. 

Roysto n (R lc DARC).-Wednesdays, 8 p.m .. 
Manor House Social Club. Melboum Street, 
Royston, Hens. 

SheHord (S & DARS).-Thursdays. 7.45 p.m .. 
Towrl Recreation Centre, Hitchin Road, Shef· 
lord, Beds. 

REGION 6 
Cheltenh;un.-First Thursd3y in each month, 8 

p.m .• Gre.u Western Hotel, Clucnce Street, 
Cheltenham. 

Oxford ( 0 lc DARS).-Second and Fourth 
Wednesdays in each month, 7.30 p.m .. Cherwell 
Ho<el. Water Eatori Ro•d. N. O xford. 

REGION 7 
Acton, Brentford lc Chiswick (ABCRC).­

January 12, 7.30 p.m .. AEU Club, 66 Hich Ro•d. 
Chiswiclc. 

Aohrord (Middx.) Echelrord ARS.-Janu>ry 27, 
7.30 p.m .. Ashford Grammar School. 

Bexley H eath (NKRS).- January 1~. 28, 7.30 
p.m .. Congregational Hall, Chapel Ro od, Boxley 
He.ch. 

Barnet (BRC).-Jonuary 26, 8 p.m., Red Uon 
Hotel, B3met. 

Chinllf'ord (Group).- hnuary 8. Details (rom 
the Hon. Secreury, louchton 2397. January '29, 
at G3FDS. 

Chinllf'o rd (SRC).-Fridays (ucept first). 8 p.m., 
Friday Hill House , Simmons Lone. 

Croydon (SRCC).-January 12, 7.30 p.m .. 
Blacksmiths Arms, Soulh End, Croydon. 

Dorkin1 (D & DR.S) .-Jonuary 12 (Informal), 8 
p.m .. Lho WhC>uheaf, Dorkin&. 

Ea.s t H am.-Tuesdoys forcnichtly, 7.30 p.m., 11 
Lei&h Hich Road, East Ham 

East Lond o n District.-January 17 (leeturo by 
Mr Smith of the GPO on " GPO and the 
Amateur"/· 3 p.m .. Lambourne Rooms, IIford 
Town Hal . 

East Molesey (TVARTS).-Jonuory 6. at Now 
Mectina Place , Prince of Wales, East Molesey. 

Edc wa r e lc Hendon (EARDS).-J>nuary I I 
(AGM), 8 p.m .. Jonuary 25 (Film Show), 8 p.m .. 
John Keblo H•ll. Church Close, Deons Lone, 
Edcwore. 

Enfie ld.-January 21. 7.30 p.m .. George Spicer 
School, Southbury Road, Enfield. 

Gravesend (GRS).- Jonuory 20, 7.30 p.m .. 
RAFTA Club, 17 Overcllffe, Gravesend. 

Gulldford (G & DRS).-January 18. 8 p.m .. 
Guildlord Model En&ineorinc Societ y Hall, 
Stoko Pork. 

Har low (DRS).-Tuesdays, 7.30 p.m .. reor o( II 
High Street. 

H arro w (RSH).-Fridoys. 8 p.m .. Roxeth Manor 
County School, Ea.stcoce Lane. Harrow. 

H o llowa y (GRS).- Mondays and Wednesdays 
(RAE and Morse), 7 p.m .. Fridays (Club), 7.30 
p.m., Montcm School. London, N.7. 

Hounslo w (HADRS).-Janu>ry I I, 2S, Canteen, 
Mo&dcn Moin Drainage Dept .. Mogden Works, 
lsleworth. 

llrord .-Thursd•ys, 8 p.m .. 579 Hi&h Road, IIford 
(Nr. Seven Kin's Stn.). 

Kin1ston.- December 10, 8 p.m .. YMCA. Eden 
Street, Kin&ston. Friday• (Weekly Mono 
Classes), 2 Sunny Avenue, Tolworth. 

Le y tonic Walthamsto w.-Jonuary 26, 7.30 p.m .. 
l cyton Senior Instit ute. Enax Road, London. 
E. IO. 

Loug hton.- Januory 8, 7.30 p.m .. Lough<on Hall 
(Nr. Debden S<n.). 

Mitcham (M lc DRS).- December II, 7 p.m .. 
··The C~nnons. ·• M:o~dein Road, Mitch<Jm 
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N~w C r oss (CARS).- WedncsdJy!i & FridJ.yS, 8 
p.m., US New Cron Road, Lond~n. S.E.14. 

N o r wood & South London (CP & DRS).­
J.lnuuy 16, CD TrJ.ining Centre. Cadord, 
London, S.E.6. 

Padd ington (P & DARS).-Wednesdoys, 7.30 
p.m .. 8eauch:.mp lodge, 2 W:.rwic.< Crescent. 
London , W .2. 

Purley (P & D RC).-January IS. 8 p.m .. Roilwoy­
me:t's Hall (Side Enr:r3ncc), Whytccliffe Road, 
Purley. 

Reigate {RATS).-Jonuary 16, 7.30 p.m., Con· 
nructional Contest .lt George & Dngon. 
Cromwell Road, Rcdhill. 

Romfor d {R & DARS).- Tuesdays. 8.15 p.m .. 
RAFT A House, 18 Corlton Road, Romford. 

Scout A RS.- hnu>ry 21.7.15 p.m., Boden Powell 
House. Queens Gate, South Kensington. 

S idcup {C V RS).-Janu>ry 7, 7.30 p.m .. Congrc· 
guional Church Hall, Court Ro3d, Eh:ham. 

Slough {SARS).- Firn Wednesday h> eoch 
month, 8 p.m .. United Services Club, Welling· 
ton Street. Slough. 

Sout hpte & Dist r ict.- January 14, 7 .30 p.m., 
Atlana Lodge, Tottcnha\1 Road. Palmers Green, 
London. N. t3. 

St. Alba ns {Verula m A RC).- Janu>ry 20, 8 
p.m .. Hedley Rood. 

Sutton & Cheam (SCRS).- Januory 20, 8 p.m .. 
The Harrow Inn. Hi&h Streec. Chcam. 

U x brida:e.-January 18, 8 p.m., R3ilw3y Arms, 
Vine Street. 

Welwyn Gar den City.- bnuary 1-4 . Tour of the 
Environmental Test laboratory by l. Salter. 
Enginccr-in·Chargc. a.t Murphy Rad io, Bessemer 
Road. 

W imbledon {W & D RS).-houary 8, 8 p.m., 
Community Centre, St. Georges Road, Wimblc· 
dan, London. S.W.19. 

REG ION 8 
Worthing {W & OA RC).-Second Mond•y in 

each month, 7 .30 p.m .. Adult Education Centre, 
Union Place, Worthing. 

REGIO N 9 
Bath.-hnuary IS, 7.30 p.m .. Room 2~8. Fourth 

Floor. M3in Building, Bath Technic:d College. 

Br istoi.- Janlt.uy 9, 7 .30 p.m .. Annual Dinn er , 
Grand Sp~ Hotel. Clifton, Bristol 8. January 22, 
7. 15 p.m., Smal l Ph)'sics Theatre, Roy31 Fort, 
Bristol University. Wood13nd Road, Bristol 8. 

Burnh.;am .. on .. Sea (B·o·SA RS).- Sccond Toes· 
d ily in C3Ch month, 8 p.m., Crown Hotel. Oxfcrd 
Street, Burnham·on·Sc;a. 

C amborne (CRAC).-First Thursday in each 
month, Staff Recreation Hall, SWEB Head· 
quarters Pool. ncar C:~.mbor"nc. 

E xeter.-First Tuc!d:ay in each month, 7 .30 p.m .. 
George ;3nd Dn gor. Inn, Black boy Roild, Exeter. 

Plymouth·{~RC).-Tuesdays, 7.30 p.m .. Virginia 
House, Breto;'lsidc. Plymouth, 

South Dorset (SORS).-First Friday in each 
month, 7.30 p.m .. Labour Rooms, West Wollk.s, 
Dorchester~ 

T o rquay (TARS).- l.:ut Saturday in e!ath month, 
Club HQ, Belgrave Ro:1d, Torqu:~.y. 

Weston·super·Moare.-First Tuesday ln e3ch 
month. 7. 15 p.m., Technical Coll~gc, Lower 
Church Road. 

Yeovi l (YARC).-Wednesdays, 7. 30 p.m .. Park 
Lodge, The Pori<, Yeovil. 

REG ION 10 
Ca.rdiff.-Jilnu3ry I J (" Simple Rccei\"ers," by 

F. J. Church, GW3HCH), 7.30 p.m., TA Centre. 
Park Street, Cardiff. 

PoHTalbot.-January 12(Lectureon" RAEN "), 
Worf(mcn's Institute, 8 4 10 Jersey Street, 
Vclindrc, Port Ti!lboc. 

REG IO N II 
Bangor {UCN W A RS).- Meetings fortnightly. 

Det3.ils from the Honor3ry Sec,.etary, c/o The 
Department of Electronic Engineering. Uni· 
vcrsity College of North Woalcs. Dean Street, 
Bangor. 

Llandudno {C VARC) .- Jonuary I~ (Junk Sale), 
January 28 l" Receivers/ ' ulk a.nd demQnHri· 
tion by L. P. Jones. GW3GWX), 7.30 p.m., 
Cross Keys, Madoc St,.cct, Llandudno. 

Prestatyn {FRS).- January 12 (RAE Discussion), 
January 26 (AGM}, 8 p.m .. Railway Hotel, 
Presn.tyn. 

REGION 13 
Edinburgh {LRS).-Januory 14 (" All Nou<ocol 

N ight," by All Coutu. GM3KPD), January 28 
(TVI), 7.30 p.m.. YMCA, South St. Andrew 
Street, Edinburgh. 

REGIO N 14 
Glascow.-First ttnd third Wednesdays in each 

month, Christi:.n Institute, 70 Bothwell Street, 
Glasgow, C.2. 

REG IO N 16 
B;uildon {BDA RS).-January 18 ("The Ad van. 

ugc ol S.S.B., .. T:.lk and Demonstration by 
A. W. Thomas, G)ORT), February 2. Social 
Evening ac the Bullseye. Details from G3JJB. 

Chelm sford {CARS).- Februory 2 ("lasers " , 
Talk by fan Turnor, G3DGN), 7.30 p.m .. 
Marconi College. Arbour L~oe. Chclms(o,.d. 

G r eat Yarm o ut h {GYRC).- Fridoys, 7.30 p.m., 
The Manotgcr's Office, The O ld Power Sution, 
South Quay, Sw3.nston's Ro:~.d, Great Yarmouth. 
Details from G3HPR. 

Southend (S DARS).-Januory IS (AGM), hecu­
tivcs' Canteen, E. K. Cole Ltd., Priory Crescent. 
Southend-on·Sea. 

REGION 17 
Po r tsmouth {PDRS).-Wednesdays, 7.30 p.m., 

Twyford Avenue Community Centre. 
Sout hampton.-Janu:J.ry 9 (Annual filr.-. Show). 

7 p.m., Engineering lecture Theatre. lanchestcr 
Bui lding, SouthJmpton University. 

LO NDON M E MBERS' 
LUNCHEON CLUB 

w ill meet u the Whito Hall Hotel, 
Bloomsbury Squue, London, W.C.I 

a t 12.30 p.m. o n Frida yJ:, J anuary 15, at~d 
February 19, 1965. -

Telephone tilble reserv.;uions to HOL 7373 
prior to day of luncheon. Visiting amateurs 

e.specially welcome. 

NEW BOOKS 
GUIDE TO BROADCASTING STATIONS, 14th edition. By 

the sta(f of Wireless World. Published by llifre Books Lid. 
127 pages. 7t in. x 4i in. Price 5s. net (by post from RSG U 
Publications 5s. 6d.} 

The text, which is unchanged from that of tbc original Ameri­
can edition, reflects the a uthor's extensive experience in this field. 
After s tudyi11g modern network synthesis under Professor E. 
Guillemin. he had 11 years· practical design experience. 

The information given in this 14th edition of Guide to 
Broadcasting Stations has been completely revised and brought 
up to date. All authorized long- and medium-wave stations 
operating in the European Broadcasting Area, which includes 
the western part of the USSR and territories bordering the 
Mediterranean Sea, are listed both in order of frequency and 
geographically. The details have been checked against the latest 
information available from the European Broadcasting Union. 

More than two-thirds of this edition is devoted to details of 
the world's short-wave broadcasting stations. There arc nearly 
4,000 entries in the list ¥iving frequencies, wavelengths and power 
of the stations operating in the short-wave bands, for all the 
frequencies that have been used. or have been notified for use. at 
all seasons of the year. have been included. Stations arc also 
listed geographically. 

A map of the Broadcasting Regions and a list showing the 
international allocation of call-signs are included. 

SIMPLIFIED MODERN FI LTER DESIGN. By Phillip R. 
Getfe. Published by llilfe Books Lrd .. November 19. 1964. 
182 pages, including 206 diagrams in the text. Price 50s. net 
Size 8.! in. Y 5~ in. 

Normally the synthesis of any except the most simple networks 
requires an extensive knowledge of higher mathematics and the 
carryins out of long and tedious calculations. 

In thiS book the difficult pari or lllter design- lhc calculatioi\S 
- has already been performed by specialist~. the results of whose 
work is embodied in an extensive series of !abies and graphs. To 
design filters as sophisticated as rhc prcscnl state of the arl 
allows. and industry requires. it is only necessary to usc the tables 
of designs and the modifications which arc appropriare to them. 
The design of highpass. bandpass and bandstop filters can be 
carried out by transforming the tabulated lowpass networks. 
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Ava la nche Powe r Rectifiers 
Standard Telephones and Cables Ltd. have two types of 

silicon avalanche rectifier in quantity production. These have 
the advantage over normal silicon diodes of not requiring, in 
most applications, any transient suppression components 
which tend to become bulky and expensive where high 
currents and voltages are concerned. 

The avalanche effect is a sharp turnover of reverse 
characteristic above the normal working voltage. In the 
reverse direction, avalanche rectifiers behave as high voltage 
Zener diodes, having a clearly defined avalanche breakdown 
voltage, a low leakage even at high iemperatures, a dynamic 
slope resistance which is a function o f the surface area, and a 
positive temperature coefficient of avalanche voltage. The 
RAS310AF is a wire terminated diode that has a maximum 
continuous direct reverse voltage of IOOOV, a maximum 
recurrent reverse voltage of 1200V. and a minimum 
avalanche voltage o f 1250V. The rated mean forward 
current with a resistive or inductive load at 2S°C is 1·2SA, 
and it can withstand a repetitive peak forward current of SA. 
The reverse surge absorption capability extends from 60 
walls for I OmS to 4kW for JO,..s. The RASS08AF is a stud­
mounlcd device with a maximum direct reverse voltage of 
SOOV, a rated mean forward current of SA, and a minimum 
avalanche voltage of IOOOV. Both rectifiers are available 
from the Electronic Services Division. Sta ndard Telephones 
and Cables Ltd., Edinburgh Way, Harlow, Essex. 
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VERTICAL AERIAL 
or LIGHT MAST KITS 

10 x 3ft. sect ions x . in. dia. tubular steel, with 1-4ft. 
Whip Aerial, total height approx. 45ft. Insulated Base, 
Adjustable Rope Guys, Pegs, Hammer and Reamer. 
All complete In Canvas Carrying Bag. New Surplus. 

Price at £3 ISs. Od. per KIT, Carriage paid. 

H . H. BRADFORD L TO 
Ramsey, N r. H arwich, Essex 

DISCOUNT 201o 
branded on CARPETS 

WILTON, AXMlNSTER, ORIENTALS, etc. 
IN DIAN, CH1NESE, PERSIAN 

CARPETS AND RUGS A SPECIALITY 
FREE delivery U.K. Expert fitting 
arranged if required. Write stating 
requirements or for introduction to 
showrooms, London or main cities. 

DODSON-BULL CARPET CO. 
37a Aldersgate St reet, l ondon, E.C. I 

Tele phone: MO N arch 7171 {10 linH) 

No. 6 

WE WISH YOU A HAPPY AND PROSPEROUS 
NEW YEAR 

During 1965 contact us for all your amateur radio re­
quirements. 

Aerials. Beams & Verticals and Towers 
Co-ax Relays & Cable 
Filters-Mechanical or Phase-shift-Low Pass & 
High Pass 
Imported equipment-U.S.A., Canada & Japan 
Linear Amplifiers 
Microphones 
Plugs. sockets 
Receivers-General coverage and amateur bands 
Rotators 
S.W.R. Indicators 
Transmitters-SSB. AM. CW 
Transceivers fixed and mobile 
Tubes (valves!) Transistors 
Vibroplex Keys 
V.F.O.'s. etc .. etc. 

Easy terms available on most items 

K. W . ELECTRO NICS LIMITED 
VANGUARD WORKS 

I H EATH STREET, DARTFORD, KENT 

WE $PECIA LI$E 
in Quali ty T rans istors & Components 

NPN Silicon Planar Power Transistors 
lNJ053 
BFY17 
BUY IO 

fT = 100 Mcfs 
(T = 245 Mc/s 
f T = 100 Mcfs 

PT = sw 
PT = 2·5W 
PT = lOW 

IS/· 
l l /· 
45/-

Our rofarenco Caulocue, for which we ask. only one shillin& (sumps). 
conuins very interesting cen ~nd is ~ very useful cuide to setectin& 
componencs and semiconductors for special purposes. A coupon 
e-nable1 you co re,b.im more than your shillinc acain" an order. 

J. WILLIAMS & CO. 208 HAGLEY ROAD 
BIRMINGHAM 16 

SEMI-AUTOM A TIC ( BUG) SUPER-SPEED MORSE KEY. 
7 ad)unmenu. prr:cision cooled. speed adjustable 10 w.p.m. to as 
hlrh u desired. Weicht: 2!1bs. Price: £4.12.6 post p>id. 
KEYING LEVER. Espoti>lly desicnod lor use with >II typos of 
clcccronic kcyers. Fully adjustable. micro-switch action. no 
conuct bounce. pr eci.sion made. ftncly polished parts. screw down 
bue. Price: £4.4.0 post paid 
TRANSISTORISED FULLY AUTOMATIC ELECTRONIC 
KEVER. 230V A .C. or Battery opera ted. lncor-por;)PCS built-in 
monitor oscillator. spuker. and keyin& lever. Ad1u•cab'c speeds, 
c'vinc either auto. semi-auto or hold. 7 cnnsiscors, 4 c.io Jes. Price: 
£16.10.0 plus 4/6 posuce and pac~inc. 
HIGH FREQUENCY TRA NSISTORISED MORSE OSCIL· 
LATOR. Fitted 2lin. mavin& coil speaker. Uses type PP3 or 
equivalent 9V Battery. Complete with Iaten desicn moNt key. 
Price: 22/6 plus 1/6 post and packinc. 

SERVICE TRADING CO. 
Personof Collets Only: 9 Little N e woort St., London. W.C.l 

Tel : GER 0576 
All Moil Orders. o lso Colters: 47 H i1h Streeti Kineston upon 

Thames, Surrey. Tel : KI N cston 9450 

•JOY' NEWS No. 5 

THE W HL KNOWN TELECOMMUNICATIONS ENGINEER 
J•mcs N. Roe. M.I.R.E .. F.I\.S.A., G2VV has been corrying out 
e•h•ustive tests with tho "JOYSTICK" MOBILE SYSTEM and re· 
pores his findin&s: 

" ' JOYSTICK' MOBILE MOUNTING REPORT 
"Havinc recently carded out tests with your 'J :)YSTI:K' MOBILE 
MOUNTING acuchment l3.m ple~1ed to reccrd UtidliCtory results. 
The ease with which the whole attachme"\t nn be fitted to the car 
combined with RIGID STABILITY durin, «•vel should be or inter· 
est to MOBILE ENTHUSIASTS. 
••Actual oper~tion;~l tests were arried out.-opcruin& JP ac several 
loculons-usinz: t :he 'JOYSTICK' mounted in a semi~horizontal 
position on the roof ol the c-ar ar'\d coupled to tho tnnsmitter via a 
suitable ATU. Compuison te.su were m3de :ag3inst :a 68ft. wire 
suspended I rom a tree at a height of about 20 lect. At 1·8Mc/s reports 
on both aerials wc·rc ;~fmost identical for loc31 cont:tcts with :tlmcst 
cho same sort of results at l·SMc/s. 
"Uslnc ~n input of 1Sw3tu, Eur-opc3'l reports on 7 :tnd I-4Mc/s were 
almost :~~II between 569/589 :and on seve rat occ·:~~sions THE 'JOY .. 
STICK. SIGNAL WAS UP A POINT on roooru us inc the 68ft. wire. 
On occasion1o when the!: 21 Mc/s band w.u open no difficulty was 
experienced in n is ing W nations plus the usual Eurcpeans. 
.. Given CORRECT MATCHING batween the tr.Jnsmincr .1nd the 
"JOYSTICK' there is no doubc chat cood all round re.sulu ue 
EASILY possible for boch sutic and mobile opcraticn. 
"lastly-the MODEST COST lor tho MOBILE MOUNTING uuch· 
ment provide.s an inex.pensive answer to mobile aerial problems. 
G2VV." 
Tho COMPLETE MOBILE SYSTEM for 160-IOm com £6. 16. Od. 
ucr. p>id. This includes " JOYSTICK", ATU, Feeder. MOBILE 
HARNESS >nd FOOL-PROOF instructions. 
Tho same system (<lism>ntlod in seconds) and used INDOORS IN A 
GROUND FLOOR ROOM with tho same Bh. Ieeder is working 
OKs on 160! 11 

FULL MO N EY-BACK GUARANTEE 

PART RIDGE ELECT RO N ICS LTD. (Dept. R) 

7 Sowe ll St., Broadstairs, Kent 
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FOR PEAK PERFORMANCE 
AT LOW COST -PICK 
CO DAR 
AMATEUR RADIO EQUIPMENT 

Advanced desicn and craftSmanship plus an unequi\llcd roputauon proved 
by tko many hundreds of testimoni:.ls received from COOAR use rs is your 
guanncee o r complete sacisfa.cdon. Only tho beJt is ,ood cnou&h ror 
CO ::>AR-Mullard . Brimu, Jackso n , Demeo, Eleuro nlqucs, Thorn. A.E.I. 
~rc fUU. some o f the f2mous names budt into CODAR equ1pmcnc. lllus· 
cr.au~d le.3fleu a v:t.ii.Joble on requcu . 

CODAR R.P. PR£..SELECTOR Wlll c:oD.tJtltnlJly lmf>to'• &be Pt:rfvrrn.aoetl' ('If ao> 
IUpnhtl n"'Ct'h't:r ... U~dtlt ~ uuazlu;" ''Wt:ll .-onh lbe MOO~l'". M01)Y.J, I'.P...30. 
nw~ tt;YJ~'t P'nune (lrkl 1-.tmcd R .P. A~np111\a- ab'J pro,.it.h:• Ul" \0 24,1 d8 1aln 1•lu• •ul•­
"'•utlal hna;C' RJt!eUuu, lmpro,·frlaigPAIInolte ra\.lo and ir.lc~t.h•h.y. Sd«Wr ••itcla fw 
t'IUu~r~flt-~)leur.Jngll-.-t~a.oWl.b& 1'6,.·1!1' n.oqulrdnwt418o·2)0YOit.l~rnA U..T. 6.:h·oh.a 
O.S a.up L.1 . Hlvo 81Jn. s 6tn.. x .fln. J~.ady buJh .• complete .-iLb otJt~ fllu.s::» AAJ Jo· 
1truaivtu 14.17.1 carr. 3/-. .\1ClllEI .. 1\R SOX. Stll ~ •rl"'llon for ~-2-jO v. A.C. 
~ al~ '''"o'·hlr.:!ltnA at-200 '"· R.T. ~I G-3 v. tAmp LT. tor oth"'~flll- t7.t.O 
UIT, 3,'•, 

CODA.R " Q'' MIJLTIPLJE R .\IOOJ-;1, rt.Q.IO forUM wllh ~~ony ~UJ)trhtl. re«h·u •lt.b IUl 
l.t'. bchCt..ll "30 nud 4i0 1\cJf J'rov1<1(.f con,.J.teralJI• ln<"r~.a..e to N"lttd.fvlt.y tor e.lLh•.r 
l~klnK or ~j(Ctlug ~ allf'lml On All, C \\ ' 11r ijS[\. Uolh l'f:i\ K At11l ~UI .. I .• !1tnclion• 

~~~o;!~",:,l~~il;~~~~~tt~ ~-~~~~'rr-~~-nt.8n~;~-l3t~~Lt.~~;~~1.: T 
811f .. !~\~0i,~~u~1~~,; vi1~~~ 

•lt h cabltfl, Jlhu:• nn11 lntt.ruc:tlorut 18.1&.0 C'Art. ':J/•. M()IH~1~ lt,Q, IOX. H<.lf powcrrd 
Vt'NJIOn (nr ~00·~30 ,., A.C.Ilf\rl~~o!JJo 111'0\'M~ ~~lilA ttt. ~00 \". H.T. :lUll u.a \', 1 ru.or L.T . 
lor ulh,•r 1\l"ceuotl~e. !8.8.0 C'tuT. 3/-. 

COOAR A.T.5 1!! WAT"t' 2 BAND TRANSMrrtER The u~•etl. Hlfi"L Nltul~l. t.r<W'"· 
mlun Hlr lh.nl fit m11bl1#" u.... iln 1601~1 ml;!lta~. '""f'he tfn)' TX vllh Lht IJ IO -."'{tft'C!:• 
8be only ~lin x ;\lu .. ~ .a.lu. •Ba.se ana is ltA th.au t•o.tbirc!.t ollbit pa.,t . ) lJJt-:h .Ubitlt.r 
b~W L) JM! nalllll""ftt..:d \', P .O. I ~·'!?.U :\lt=/1 athl :'J 0·3.~ lit 1 lUJJ to 11 MC c ci:J~). Aft· 
IIJ}&('td CUOAit·'I<H~ l"i·Ot'L. out pUL P •• '\ .. rt..tc~ Ol.n'fllL lntlf'r. pb~ QC'OQ indicator. 
l'bcle.'«n:aa mudulalm A.\IJCW ••itch "od r-~nt-1 Key JMk. l'ha-: tt:..ngeovn- tor G w- 1~ 
''olt bukr .u,•vlr. !UI.lO.O n rr. 4/-. 

A.T.$ POWER SUPPLY UXITS T)1:te! ~ S. Jlor :..'00. 'Z.\0 .-. A f ' .. 'Wiith !!.t.aDllbr/ Ntc. 
Tran-'aniL •wt AtriAl rh.AU$0eG"rf1' ..-aitr-bl~. MaiAIIM'«I \ .. P.O • .uppty, 11rC10 .:t.a.udby/ 
trao..-nh ln,lkAV"f' £8.0.0 " " ri/-. T~ I~)IS 1~ '"· 'rflualdjtor IK'".u~r a41J,plr \mit 
·~lt.:.b~.Ja()rtl)". 

CODA R QOlLS AIR-SPACED l"MDOCfORS A c:ompl"tt.l rl\nic: of lo.,.. loct~ afr·ep:u:Cil.! 
\nduc:torlli de,·ehlJ)t'll by <.:OOAJt. Owr 40 dlittN':nL IIJ:« froul tlu. t o 3m. tllunckr •uJta bh: 
IQT Jill 1)'1""" 1Jf drcul&. AllPUl"tllfon tneludltu&: V. t"',O. 1' .. -\ TIIJ\k. J'I·Jit>\'llo'Qtlrr.. A. T.l!., 
&afl\l l'\o'VIht~ etc. P'ull tlnLA and 1•rll.'N ou r~uat. CH11r•Qoll U.l\. /JI~tribuiOfT': 
b'l.l:cruO.\'Ifi.IJI-.'S ~Tl) .• ftt•nJold Hood, P~lb.J.thiN, t.;u(!Mk. 

CODAR RADIO COMPAN Y 
BANK HOUSE, SOUTHWICK SQUARE. 
Soulhwick, Sussex. Tel 3149 
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NEW 
LAFAYETTE 

COMMUNICATION 
RECEIVER 

A SUPERB 
RECEIVER 
FOR ONLY 

14 GNS. 

MODEL HA-63 
7 VALVES 
Plus Selenium Rec!ifier 

4 BANDS 
Carnore Pcid 

Covering SSO Kcfs • 31 Mcfs 
e llhu.oiJlAk'd '8' lldrr e I~ )llrro,·oh ~luutlt'lt)" • t:lf"C'tJ"'tal O;~t;l'l"l,, -... t 
e Atn.l uiUUifl:1' e S c:.oi« Umltn e ll.P.n • It t' ILAI~ e 1\I.J: •11th· l'\lloo d 1..1 

~~:;:l'~~:J:: 'b~~~~~Or~Ll~b~lO~~~:).\~h ~.\)ll~~~~~~"f:r~4~;~ ~:; 
OUAn.nt~d wtth lo.ltmdlon ll.uuat. ~latchloa • IJ'(.alo.tr Ia l•bh~o('\ M .- S..A.F;. 
ft'r tun dn.U ... 

Full Ran1e of ot-her Lafayette Receivers in Stock. 
l UH>Y.L lll-!-· • tJ. 4 tlaul.f ... .3~K~j .. 31,Mc!• ... ... •• ... 19 Ool, 
llUI>t!l. ll f!·30. D Y• lvu , .a Uamh, 6t.CU\ei•·Sfl~h~l•· ~rn1·klt. ... 26 Oc.. 
Kat.b f«Ct.h·., •1.1p pJIN br&.tl,d new a.nd fuiiT IUAT'&Utf'f'tll t:CHIIJ)IC'l.co wfLb IIIAI1U - I 
Carr!JI;t 10/· . Al1ruodell for operation on '2'.t01'l.i&UV, AC'. 
8.A.~ fOf' iUu•trat.cd lut1et---rw.croua part. cach .. UJfl • IIOW'lUlt't:t. 

"LAFAYETTE "PRECON" AMAT EUR 
PRESELECTOR CONVERTER 

' • O"ytt.t.l Coot.rollt'd • Yor ~U·40·:.!CH6·JU Mt'tre fl&n.dt 
• A a 1L f'OD'\"fn.u-{'('<DVt't'tot tl~h·ff to DUAl l:OO• 

• \'cnlon 0J)f'ratfon • ltnJII'O\"~.t8f'lte'tlviLJ • \\'JiiC"nlll&Dd 
SJitead. 3 tr'}'Jtt.Ah U( tndudf"tl tor W. t~•ud IOrun:r r 
ba.ofl• . Open. to oq 230" 60;00 crdH A.C. :! 11tq:e1 of 
R}~ A.WW'U a hlrb •t~roal Lo nolle f'G.Uu. 8.A.1:~. for full 
d<t&llo. II ONS. P, & P. 3{8. 

~ 
~--

CLEAR PLASTIC ,ANEL METERS 
Fln\. p-adc q~all\7, .Wo' ta.1 t 'oll paod IUdtt• . 

aTailabl• u •.WCk . ft ........ ' '-" mu. .. tta~ kdd 
DiM:OWJU tor qu&DU\y . AnUal.tlt' .,.. follow• 
Type MR. S8P. 1 2ltl 'lln •4~ b oot.&. 

2m.A • , 22ll IOV. OC 
~mA • • U I ~v. DC 
IOtllA • • u_1 6UI . IX: 
60mA 2111 1001', DC 
IOOmA 2218 160\'. 00 
l60mA . • litiS SOOV. DC 

601AA 31/G 'lOOm A • • llt/1 OOOV. DC 

;gg~~ . :;11 !~::'~ :: m: l:~~-... ~ 
gg?f.to,..... :: I i::;. [~g-~... :: ::.: f:~\·."fc 
lOO·O·I O<luA • • 17 I l A. IX: •• 22 I >001' , AC 

!21 
1121 
2111 
211,1 

.. !2.8 
2111 
!21 
22 1 
221 
22/1 
221 
211 

~OU·O·~OOIJ A • • 28 8 6A. PC 2:2 a ~OA\' M" 
lm A til 3V. DC e2 S " 8 .. lJtte1 lmA 

2!! ( 
211 • 

I'OST l:LX~KA ~er -'1.• u aJI&blt - t.tlld for llat.t. 
fL.LOMUfAT'!D " S" MITER. lfit.o. aquue lroa~ Cal. La 8 Wllt... ev. t.mp. 

U ,.. r . P. I f ·. Dluo • >/IIIIo. oquu• P /1. P.P. 1/•. 

MODEL TE-18 GRID D IP METER 
Complete: wit h a. II coil• for a ll 

MODEL DA· I 
TRANSISTORISED 
FULLY AUTOMATIC 
ELECTRONIC 
KEYER 

Fr equency ran1eJ from 360 kc/s t o 
llO mc/s 

r;-:-=~_=;...,·o_:_Sl_-).., 

2:t0v AC {ft UaLt«rr 
OJ~r.\t(!(J lncorp<rr"ta 
tmllt•tn tno ulto r oecliiJI· 
lOr", "walctr and )t. to)"'J\J; 
le,·u. Jl\lllr a.djw1a'bl•• 
'l't«<t ~h1nl; dtber 
auto, ~'·aut~ or hokl. 
7 ua..n,.btonk. " dhxl n . 
tii. IO.O. 1' • .t P. • d. 

• Compnct-Tnlc mit ILAndetl 
' 1""rnt1oo • Co,.,n 3G0K<'/1 to 
'I'Wllc-1,. • l'untti,•04 lit • Prill 
Olp ()~iiL'ltor. A bowrpUou "'"''~ 
rncwr nruJ OIICIIII\tln~ O••t•·c\ool»' 
e CNuptctd)' wln~l-rwt " kit.. 

1'be: T .. :.JS c.an det~nnlne U•r 
tt'AinnJWt. Jrct'jUt•lJe1ell o)f tUnL'I.J 
rin:ultt, det«t. flto)' n::ll(ln"nr; .. 
lo~tlao.mli"cn· chf'Ck ntult'Jitll• 
a lion, dr. Fr-eqtiC'U,.)' tJ.URt 
3001\.t" • to 2'10)1('.• In dah\ 
IIC<:'t1nt.t-l)" ('allbraLcd raaJ;r• 
GrM natttnt tl"leLC't b.u a IOOIJ,A 
WO\"HHItnl.. l"~ a GAP-&A 
'*11~ po~ by ~ bulh.·ln 
LT~u•fo:rmtcr·opaat.ed powrr 

lUPI•Iy w1W ~lornlum ~. F nr 7.:0 '!11'\v A.t.• 
60•G<k"'t1. ij.l&t~f'tln. 11. s 2flA. W. x 21n. b . f12.10.0 
t•.,.n 3d. 

lSO MA 
R.F. METERS 

21n. Round, Muc·ln 
,,,.. 8 8. I'. I". 1/G. 

R.C.A . AR88 RECEIVERS 
•• r, y :• J.:.X(Utcnl ~ttJo.u W . •• J)" ~\• oew ! 6$. cart. 30/• adl 

LONDON STOCKISTS OF CODAR EQUIPMENT 

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

Phone: C£JIJIAIID 821J.4f9/SS Cob/to: SMITH£)(. USQUAAf 
OJ:~KN I • A.•O p.m. lo!\'ERY DAY .WO!'IUA \' TO dATUB OA.Y 

o!Md 1J- P.O. I• Jwl.J ra t&l...-w .,.. Ill~. 
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lO· l SIDE BAND ADAPTOR FOR l METRES 
• Works with Tnnsceiver or Tnnsmittcr/ 

Receiver. 
• Input 14 Mc/s Sideb• nd 20-SO wotu P.E.P. 
• Output 144 Mcfs Sideband 120-135 w•tts P.E.P. 
• Internal Nuvistor Converter ) db NJF. 

NEW YEAR OFFER 

3N70 70 Cendmetre Nuvistor Converter 16s;ns. 
Mk.IV 2 Meue or 4 metre Converter l-4ans. 
Mk Ill 2 Metre or 4 metre Converter £8. 19. 6. 
CTX·2 2 Metre or 4 metro 20 wut Tn_nsmittef'. 

Ideal for fixed c;r mobile opent~on 14tgns. 
CTR70 70 centimetre Tripier Amplifitr. Drive 6 

wltU u 2 metres. Output 6 w:uts 70 ccnti· 
metres £20. 

70CM 1000 40-90 w>tt . Tripier Amplifoer for70 centi­
mcucs. Requires 10 w:uu drive ,n 144 Mc/s £6S. 

DC D.C . 60 w>tt Converter. 12 volts Input, 300 
volts O utput, 200 m/A £7. 19. 6. 

2MIS - 20A 
• Inter nal mains and mobile power sup· 

plies. 

• 20 'Natu input on 2 metres. 

• 4 metres: and 70 centimetres, 20 waus 
and 6 watu res p ectively using CTX4 
and CTR70. 

• f ull mcr-erinc ot P.A. v;alve. 

• Sing te switch control for b~nd ch:a.nging. 
N•tlon•l NC 190X Receiver t o· 
cether with :1 Green & Davis 2 
metre Converter MK Il l for £103. 
This offer losts until 1st March 1965. PGLAI ! Kilow>tt linear ampliroer Price £87. 10. 0. 

• 3 Switched XTAL Positions on l 
metre.s and 70 centimet res. 

This e quipment is in STOCK 
Mk Il l , Mk IV, 3N70, CTf\70,lM 15/ 
lOA, CTX-l >nd P.G.L.A.I. All 
Nutronics Aeri>ls. NC 190X. 
NCXS, S.B.E. Equipment. H.P. •nd 
put exchan,e. 

ENQUIRIES INVITED. 

• Internal Aerial Chanaeover Re lay. 

• Push to talk ror mobile operation. 
• Vokagc~ avail;"~blc: on Rear Panel for opet· 

:uing: mobile receivers ,etc. 

• Size cnly e· high, 12" wide. s· deep. 

• Ex·stock Delivery. 
• 2M15-20A-48cno. 

NCX-5 
The 5 B>nd T nnsceiver SSBfAM/CW 

For~ Metre< CTX-4-I~cno. 
For 70 Centimetres CTR-70-£10. 

GREEN & DAVIS LTD. 104 HORNSEY ROAD. LONDON, N .7. 
Telephone: NORth 6871 

PRIVATE ADVERTISEMENT ORDER FORM 
Please send advertisement to SA WELL & SONS LTD .. 4 LUDGATE CIRCUS. LONDON, E.C.4 

3d. per word (minimum Sf·), Box Nos. 1/6 (including forwarding replies) 

Please insert above advertisement In RSGB BULLETIN 

NAME ................................. ............... ...................................................................................... ............ . 
(in BLOCK CAPITALS) 

Address ....................... .......... ................. ..... ..... .. .. ....................... ... ............ .. ....... ......... ....................... . 

Date .. . . ...... . ........ ......... ...... ..... ......... ....... .. Signed ...................... .................. .............................. .......... . 
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CLASSIFIED ADVERTISEMENTS 
ADVERTISEMENT RATES. Member-~o• Private A dvertisemencs l d. per word. minimum c.haree St. Tr;adc Advertisements 9d. pe r word, minimum 
ch:ar1e lls. All capitals h . per word, min1mum chugc ISs. Write cleuly. No re.sponsibillty:acccptcd for errors. Usc of Box number h. 6d. extn. Send copy 

to Sa we ll & Sons Ltd. , 4 Ludeate. C ircus, London, E.C .4. 

I 
I, 

OFFICIAL APPOINTMENTS 

MINISTRY of AVIATION 

Skilled men required as Inspectors and Examiners of a wide range of 
equipment for the Armed Forces. There are vacancies (1) at Contractors' 
works in : LONDON and THE HOME COUNTIES and many other 
provincial locations in ENGLAND and WALES. (2) In laboratories at :­
BROMLEY (KENT) and HAREFIELD (MIDDX.) and WOOLWICH. 

ELECTRICAL 
INSPECTION 
DIRECTORATE 

AERONAUTICAL 
INSPECTION 
DIRECTORATE 

Is responsible for the inspection of 
RADIO. RADAR. NAVIGATIONAL 
and similar ELECTRONIC/ ELEC­
TRICAL equipment and components. 

Is responsible for the inspection of 
AIRCRAFT.ENGINES.GUIDEDWEA· 
PONS and associated equipment. 

QUALIFICATIONS To have served a recognised apprenticeship or 
have equivalent experience or training. 
PAY (London Area) £16.0.0 rising by annual increments of 10/ - to 
£17.10.0. 
(Provinc ial ) £15.10.0 to £17.0.0 for a 42-hour (5 day) week. 
HOLIDAYS Two weeks (84 hrs.) rising to three weeks (126 hrs.) after 
five years' service in the grade-8~ clays public holidays in addition. 
PROSPECTS Excellent prospects for promotion to the Technical Class 
within a salary scale £913- £1 .244 for suitable candidates who possess 
or obtain the necessary qualifications. 
OTHER INFORMATION After serving a qualifying period there is a 
paid sick leave scheme in operation. 
APPLICATION To be made i n writing giving :-
(a) Brief details of apprenticeship and/ or experience. 
(b) Whether E. I. D. or A.I.D. is preferred and for what type of work. 
(c) Location(s) preferred. stating alternatives, if possible. 

MINISTRY OF AVIATION, E. I.D. (A.O./P.2) 

" AQUILA", GOLF ROAD, BROMLEY, KENT. 
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NOW re-designed 
and fully 
weather protected 

The 

MINIMITIER 
BIRDCAGE 

F.M. AERIAL 
Mk. 2 

e Suitable for 88-108 Mc(s. e High Gai11 ( + 9.5dB) with high Front to Back 
( - 35dB) and Front to Side ( - 30dB) ratios. 

e Full wavelength elements reduce interference. 
e Elimination of vertically (Jolnriscd signals gives free­

dom from aeroplane " flutter." 
e Tuning facility incorporated to enable the cable to be 

accurately matched to the aerial. 
e Sllitnble for loft or outside erection. 

Ret>it price £5 ( + 4/6 pon & p>ckind 

TIIADE l!liQutaiES lliVnBD 
Order direct from 

MINIMITTER (1964) LTD. Albion Mt.n. Ki"-'m 
Hlch Ro1d, London, N.W.6 (MAtdl YIWI 6588) 

Monu(octurers of S~cioliu Aerials ond MriGI Equi~nt 
f or lhe Enter-(oinment and Communication lftdu.strie.s. 

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 ofthe 
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 ln. 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. 
AND SUBJECTS IN RADIO, TV and ELEC­
TRONICS including Grad.I.Brit .• R.E.; CITY and 

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

To; British Nacionotl Radio School. Dope. 1'2, Radio House. Readinc. I 
Pleose stnd details o( your Courses, wichout oblitofJon. lo: 

I NAME ........................... .. .................................................... I 
1 AO~~:~IsH ..... N.AT'io.NAi .... RA'o·lc; .. ··sc:·H'o·c;·.:: .... 1 
~----------------- J 
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OFFICIAL APPOINTMENTS (contd.) 

M INISTRY OF DEFENCE 
(AIR FORCE DEPARTMENT ) 

have 1'1/C(IIlcies fur 

CIVILIAN 
RADIO TECHNICIANS 
at R.A. F. Sealand, Cheshire; R.A.F. Cosford. 
Staffordshire: and o ther R.A.F. stations throughout 
the United Kingdom for the servicing, repair, modi· 
fication, and testing of air a nd ground radio and 
radar equipment. Commencing salary according to 
age is £722 to £929 p.a .• maximum salary £ I ,067 p.a. 
liouses may be available for rcnling at West Kirby, 
some 15 miles from Sea land. Apply to 

Ministry of Defence 
(CE3h (Air)) 

Sentinel House 
Southampton Row, W.C.I 

or to any Employment Exchnn~:c 

UNIVERSITY OF GLASGOW 

DEPARTM ENT O F ELECfRI CA L ENG INEER ING 

RESEARCH ASSISTANT 

(SENIO R ELECfRON ICS DESIGN E G JNEER) 

Applications arc invited for the above post from gradu· 
ates wi th a wide experience in electronic instrumentation. 
Knowledge of transistor and valve circuitry is essential and 
some fa miliarity with the electronics or control systems and 
microwave devices is desirable. 

The successful applicant will be required to guide the work 
o f all electronics technicians in the Department of Electrical 
Engineering. He will have direct responsibility for the elec­
tronics workshop or the Department and for the orga nisat io n 
a nd o rdering of components. His rnnin funclion will be to 
advise on the design of electronic aj)paratus. both for teach· 
ing and research in the Electrical Engineering Department 
and in the other Engineering Departments of the University. 

This is a senior post carrying F.S.S.U. benefits and stan· 
status. Salary within the range £1,400 x £15 to £2.150 per 
annum with an efficiency bar at £1.775; commencing salary 
according to qualifications and experience. 

Applications (3 copies) giving full details and the names of 
two persons to whom reference can be made, should be sent 
as soon as possible to the Secretary of the University Court, 
The University, Glasgow, W.2. 

ROBT. T . HUT C H ESON 

Secretary of the University Court 
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OFFICIAL APPOINTMENTS (contd.) 

UNIVERSITY OF GLASGOW 

DEPARTMENT OF E LECfRTCAL ENG INEERING 

RESEARCH ASSISTANT (El.ECTRONlCS) 

Applications arc invited for the above post in connection 
with the development of a programme of research relat ing 
to improved methods of control of large synchronous 
machines wi th special reference to power system stability. 
Experience in one or more of the following fields is desirable: 
Semiconductor circuitry, electronic analogue equipment, 
d.c. amplifiers, pulse circuitry and digital techniques. 

Applicants should preferably have a degree or equivalcm 
qualification. Salary in the range £1,200 to £1 ,400 per annum. 

Applications, including the names of two persons 10 whom 
reference can be made, should be sent to the Secretary of the 
University Court, The University, Glasgow, W.2. 

ROBT. T. HUTC H ESON 

Secretary of the Un iversity Coun 

SITUATIONS VACANT 

I . A P ROJECT LEADER is required for engineering 
communications equipment to batch production standards. 
Resourcefulness and ability to get things done quickly arc 
more important thru1 theoretical qualifications although 
sound practical experience in building H.F. equipment is 
essential. 

2. A VERSATILE ENGlNEER is required for servicing 
a variety of electronic products. Reasonable familiarity with 
circuits used in communications engineering is necessary. 
Please send details of past experience, a nd state for which 
post you wish to a pply to Labgear Limited, Cromwell Road, 
Cambridge. Tel. Cambridge 4730 1. 

DEVELOPMENT ENGINEERS required, expenenced in 
development and design of transistoriscd H. F., V. I-I. F. and 
U.H.F. receivers and low power transmitters for commercia l 
communication systems. Excellent prospects with small but 
expanding concern in ideal West Country locality. Please 
write giving fullest possible details 10 Statr Officer, Radio 
Communications Co., 16 Abbey Street, Crewkerne, Somer­
set. 

LABGEAR LTD. have vacancies for Test Engineers and 
Fault Diagnosticians for S.S.B. Transmitt ing a nd Receiving 
equipment. Applicants should 1>referably have had some 
practical experience with transistor circuits. Excellent pay 
and prospects with first-class working conditions. Applica­
tions, which will be treated confidentially, should give full 
details of past experiencc.- LA BGEAR LIMITED, 
CROMWELL ROA D, CAMBRJDGE. 

FIRST CLASS ELECTRONICS SERVICE ENG.INEER 
required for Marine a nd Industrial Electronics. interesting 
job for young man wiih initiative and common sense. Must 
have a driving licence. Evening interviews can be arranged. 
Write or phone Mr. Turner, Bartronics, 38 Magpie Hall 
Road, Cha tham, Kent. Telephone No.: Chatham 44395. 
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'OXLEY 
lYPE 062 

SUB-MINIATURE ~ 
"BARB" INSULATORS ' 

.. llfll~fk! A n l)w OXlEY P41\lntcd sub mlnlo!ute 
lf'I5Lrla!Of WhiC.h IS spe~y ' O A$Scnlblo 1.1fl0 

w!fh OUI"Mndlng phy~c.al Ch4H6tiNlS\ tO• 

I OXLEY 
DEVELOPMENTS CO., LTD. 
UliER$101 : liiUSiflRE 
h lt:JMa DUllS Ill 1SQ 

N. W. ELECTRIC$ 
G3MAX 

BEST WISHES IN THE NEW YEAR TO ALL 
PCR COMMUNICATION RECEIVERS with built in spc>~cr 
covering long, medium 2nd S.W. (6 to 18 Me/$). All tested before 
de.sp;nch and as new. Power requir ements 2SOv. H.T. and 12v. l.T. 
£5 lOs. plus 15/-. p.p. Intern>! Power Supply for A.C. m>ins £2 
extn .. 
Components G.2CAF. MK2. VFO Coi l Former, ~/9 plus 6d. p.p. 
J.cksons C60-4. £1 plu< 1/- p.p. 
VFO Chusis Undrillcd 6" x 3" X 2t• high, S/- plus 6d. p.p. 
~-Element 2m Y•zi, 38/6. p.p. 3/6. 
SCRSll Ten Equipmont. 100 to ISO Mcfs. 
Sign>! Goncntor. 1130A. 15/-. p.p. 5/- less Modul><or. 
Field Strength Meter, 195>. 39/6. p.p. 5/-. 
BOTH UNITS. 55/- poSt p>id. Circuit Di>gram Supplied. 
Moving Coil Phones with Velvet Muffs. Less He:tdba.nds. 19 Sec 
Typo. Brond New, 9/· rcr pair, p.p. 2/-. 
75 ohm Super Aenxi>I200W 200 Mc/s 20 yd. reel £1, p.p. 1/6. 
300 ohm Ribbon Feeder Bl>ek, 6d. yd., Pose. l/6 any lencth. 
72 ohm Ribbon Feeder Bl>ck. 6d. yd., Pose. 1/6 >ny lencth. 
H.R.O. spares and power supplies in noc'c, s.a.e. for list. 
Morse Kcrs· American Type J37 in metal case. lead and jack pluc, 
5/-. p.p. /6. 
Dummy lo>ds 2 x 350 (700 'lOW) 2/6 pr., 1/6. p.p. 
Clan 0 wavemeter brand new with spares £3 lOs .. p.p. 7/6. 
C.L.R. Phones. suie>ble lor cl:us 0 , 7(6, p.p. '2/-. 
8.~~ Mk. Ill Transmitter Receiver. ide>l for~ metre.s. 12v Input. 
with Mike & Powerlc>d, £~ 19s. 6d. plus 15/- p.p. Circuit 2/-. 

T .W . EQ UIPMENT AVAILABLE 

EDDYSTONE RECEIVERS AND COMPONENTS, 
OENCO, REPANCO, etc. We welcome all enquiries however 
sm>ll. S.A.E. 

52 GT. ANCOATS STREET 
MANCHESTER 4 

CENtnl 6276 
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For all Dedtonkt lhthvtiatft 
Practical Electronics 

TO BUILD 

1 HIGH IMPEDANCE 
VOLTMETER 

2 DARKROOM TIMER 

Ll)) DOUBLE 
~SIDED 

BLUEPRINTS 

3 ELECTRONIC GUITAR 

Also in the January 
PRACTICAL ELECTRONICS 

Loudspeaker Enclosures for 
Transistor Amplifiers, Elec­
trica l Energy by Direct Con­
version. Mull ivibrators and 
other Switching Circuits ... 

PLUS MORE PAGES OF 
ELECTRONIC DATA 

GET YOUR COPY NOW AND 
PLACE A REGULAR ORDER JANUARY 
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SITUATIONS VACANT (contd.) 

AMATEUR OR PROFESSIONAL? The difference is 
smaller, perhaps than you think. We are an expanding section 
embarking on a new project, as well as testing conventional 
things like valve circuits and instruments. Lf rou have a 
basic knowledge of electronics and arc interested, we shall 
be pleased to hear from you. We need people, for all levels, 
from routine Testers to qualified Development Engineers. 
Ring our Mr. Quaddy at T HO 5556 for further details. 
Norbury Instruments, 91 Beddington Lane, Croydon. 

PERSONAL 

QSL CARDS. G.P.O. approved log books, cheapest, best 
prompt delivery. Samples.-Atkinson Bros., Printers, 
Looe, Cornwall. 

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). 
THE LATEST CONSTRUCTION BOARDS: Eyeletboard, 
Veroboard, mailed. Samples s .a .e. please.-Eyeletboard 
Electronics, 17 Queens Road, Leytonstone, London, E.ll. 

HOUSE FOR SALE 

MODERN HOUSE, 5 years old, 3 bedrooms, lounge, 
kitchen/diner. Ki tchen fully equipped. Large garage. 
Large garden, shack and contents- 55ft tOwer complete 
with Mosley TA33Snr. 4m-2m-70cm beams. Local shops. 
London 40 min. by rail. Danford Tunnel 10 min. Price 
£4,650.-A. E. Williams, 51 Poley Road, Stanford-le-i-lope, 
Essex. 

FOR SALE 

HEATHKIT MOI-ITCAN, case slightly scratched, profes­
sionally built, handbook, £25 o.n.o. UHF valves, EIMAC 
4W300B(2), RCA 5876(3), TD1-IOOA( 1). Offers. Box No. 
G.7170, cfo RSGD DuumN, 4 Ludgate Circus, London, 
E.C.4. 
BEAM ANTEN A TA33Jr on 40ft winch up lattice tower 
CDR rotator transformer cable and 52 obm feeder: inspec­
tion and trial, £35.-G3MLP. Tel.: Rushden 2469. 
HAMMARLUND Super Pro SPR 200X, S meter, power 
pack, rack mount, instruction manual J 160kc/s-20Mc/s, £12. 
Salkeld, 814, Manchester Road, Rochdale, Lanes. Phone 
57369. 
SALE. Dow-Key coaxial relays, brand new, boxed. DK60 
£4. DK60-2C £5. DK60G £5. DK60G2C £5 lOs. 220V. 
AC coils. Other Dow-Key relays available various voltages. 
Sac with your requirements. Box No. G.7167, c/o R.S.G.B. 
BuLLETIN, 4 Ludgate Circus, London, E.C.4. 
FOR SALE .. Marconi CRIOO 60 kc/s-30 Mc/s. Mint con­
dition £20 o.n.o.-0. Seymour, 89 FuJbridge Road, Peter­
borough, buyer collects. 
19_SETS for spares from 12/6 each. Sets complete 35/-. Sets 
complete with Power Pack, Control Unit and Aerial Tuner 
£3. Mk II and Mk 111 38 sets 15/- each. Sets for spares 5/­
cach. Spares Valves for all above sets 2/6 each. Vibrator 
Units new and unpacked 25/- eacb,-Main Road Garage, 
Billericay 2.97, Essex. 
SPECIAL QUALITY versions of the following types of 
valves: ECC81, ECC82, ECC83, ECC91 , all at 5/- each, 
post free. Also many ordinary types including : EF86, 
6BR7, EL90 at 3/- each. S.a.e. for list.-G3RHF, 88 
Village Way, Ashford, Middlesex. 
METALWORK.-AII types of cabinets, chassis, racks, etc., 
to your own specifications.- Philpott's Metalworks Ltd. 
(G4Bl), Chapman Street, Loughborough. 
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FOR SALE-contd. 

COLUNS T.C.S. (1·4-12 Mc/s) receivers, in working order 
with mains power packs. One: original condition, £5 o.n.o. 
Other: slightly modified, repainted, £4 o.n.o.- Ash, 6 
Palmcrston Road, London, N.22. MUL 1316 (evenings). 
PA DA PR120V, £45. KW77, £90. Hcatllkit YFO, £7. 
Cf53 Sig. Gen. £10. All excellent condition.- 34 Birch 
Avenue, Ro milcy, Cheshire. 
DXIOO Tx, £35. Heathkit RA-1 Rx with xtal cal. £30. 
Both factory built. Going UHF. Glos.- Box No. G.7 168, 
cj o RSG 13 BuLLETIN, 4 Ludgate Circus. London. E.C.4. 
DX40 Tx. Owner no further usc. No reasonable otTer 
refused. Buyer collects.-23 The Greswoldes. Radford 
Semele, Nr. Leamington Spa. 

-Ge t this Air Dryinr Grey 

HAMMER 
FINISH now 

- IT'S SUPERB THE 
I'USHOUrrON WA Yl 

YUKi\N Aerosol spraykit 
conwins 16 ox. fine quality 
durublccasy instantspray. No 
SlO\'C•bakingrequ.ired. Avni1· 
oblc in Grey Hammer Ill 14s lid nt our counter or Us lid carr. 
pd. per pushbuuon sclfsproy can. SPECIAL OFFER: I can plus 
optional transferable snap-on trigger handle (value Ss) for ISs l id. 
Carriage paid. Ple:tSe enclose cheque or P.O. for tOI31 amount 
to: Dept. S. YUKAN. 307a Edgwarc Road. London, W.2. 
(Closed Thursd.ly nftemooos-opcn 311 day Saturdays. Annuol 
closing December lOth 10 January lsi.) Choice of 13 sclfspray 
ploin colours (Motor Car quality) and l'rimcr also available. 

NORTI f-WESTERI~ AGENTS for all Green & Davis, 
Codar, Lafayette and Partridge Electronics cquipmcnl. 
Eddystone 888A, speaker, "S" meter, £70. AR881F £40.­
James-Stephens, 70 Priory Road, Liverpool. (Anficld 3602). 
MODULATION TRANSFORi\llER, multiratio, 50w. 30/-. 
All 1964 QST's, 30/ -. P.S.U. primary switching, Parmeko 
transformer and choke, 750v. 250ma., 300v. 250ma., 6·3v. 
6a., 6·3v. 4a., professional metalwork, 135/-. Enclosed 
cabinet, 28 in. high, takes 19 in. panels, 30/-. All carriage 
paid. G3GVV, R. J. Hughes, Farlcigh, 65 Harlands Road, 
Haywards Heath, Sussex. (Telephone 50961.) 
R'IIY. cw W2PAT type terminal units £8. Also two 7.B. 
page printers, good condition. Details s.a.e. Box No. 
G.7169, c/o RSGB BULLETIN, 4 Ludgate Circus, London, 
E.C.4. 
NEW AND UNUSED Taylor 127A multimcter with hand­
book, prods and guarantee; in original packing, £9/ 10/ -. 
- G3RIX, IS Alexandra Park, Scarborough. 
AR88D with S-mcter, speaker, trimming tools and handbook 
£50. Eddystone S.640 with speaker, handbook, some spare 
valves £20. ECC88 2m. converter £4. A2599/2521 2m. 
COIWCrtcr £6. 6CW4 2m. preamp £3. Hallicraflers SX42 
speaker £3. HMY car radio R X PSU £2. Vibrator PSU 6v. 
and 12v. 15/ - each. 12v. rotary converter 7/-. 832A valve 
15/ -. 8298 valve 30/ -. Sin. Goodmans speaker 10/ -. Large 
oscilloscope case 10/-. FBS multi band aerial with coax feeder 
£3. All subject near offer. Carriage cxtra.-Belcher, 7 
Savill Road, Lindfield, Sussex. (Lindfield 2050.) 
C LUB disposing of: 100 wall Phonc/CW a ll band TX, 
professionally made, lillie used, £45. Write: 7 Cholderton 
Lodge Cotwges, Nr. Salisbury, Wilts. 
R 107 with accessories, including variometcr, etc., £13. Also 
R 1392c needing alig1ment, wi th home made PSU £6. Both 
together for £18. Highest otTer secures. lluycr collects.­
A3195, 14 Herbert Gardens, Chadwell Heath, Rornford, 
Essex. 
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WORLD WIDE COVERAGE COMMUNICATION RECEIVERS 

QUARTZ CRYSTALS II 
100 kc/s (3 PIN) 15/-. 
455 kc/s (AR88) 12/6. 
456 kc/s (HRO) IS/·. 
735 kc/s (AR88LF) 10/-. 
Twin 100 kc/s & I Mc/s 22(6 
SEND FOR LIST OF 600 

TYPES 

•s' Meters li in. square. Model 
SR-lP. Brond Now 35/-. 

I VALVES 
Recoivin&, Transmittin&. Over 
800 typos :at new low price.s. 

Send for new 8 pore list o(Tronsis­
cor.s. Valves, Quartz Crystals, 
recljf'iers and Zener Diodes 

FOR YOUR CIRCUIT 
We wilt be ploue.d to quote 
you for your requiremenu 
S.A.E. with liu pi-e. 

9 valves 4-waveband 

MODEL I £35 I BRAND 
HE-30 NEW 

'----..J 
Delivery from Stock olso SR40 

£24 
Send lor lull details. 

I TRANSISTORS I 
Brand New 1st Grade 

ACI07 ll/6 oos• 6/· 
Afll4 9/- OC76• 6/-
AFIIS 8/6 OC81 • 616 
AFII6 8/- OC82• 9/-
Afll7 6/· GETI14° 5/-
AFII8 17/6 GETII5• 9/6 
ADTI40 15/- GETII6• 15/-
0C4<4 6/- OC83• 6/-
0C45 5/· oe&~• 7/6 
OC71• 4/· OCI70 7/6 
ocn• 6/6 oc111 B/6 
OC201 15/- AF 139 19/6 
OC202 15/- 2N71 I 15/-
BYIOO 6/6 lN711A 15/-

POWER TRANSISTORS 
OClS llj· OC35" 15/· 
0Cl8• 17 6 OC36" 15/· 
0Cl9• 17(6 ADI40° 19/6 

• Matched P.1in available 

NEW 86 PAGE l /6 
Post P~id 

ILLUSTRATED CATALOGUE 

HENRYS RADIO Ltd. Mo:~~t.1'f!':.m. 
303 EDGWARE ROAD, LONDON, W .l Thu"<. 9-1 p.m. 

R. T. & I. ELECTRONICS LTD. 
where equipment is fully over hauled 

R.C.A. AR88D, a lew only BRAND NEW IN 
ORIGINAL SEALED CARTONS, complo<O 
with spu es, he~dphones, aerial w ire and manual £85 . (.01-) 

LAFAYETTE Receivers, BRAND NEW, HE40, £24{15; HElO, £42; 
HE80. £61 

G.E.C. BRT400, 150.350 kc/s & 510 kcfs·ll Hc/s £90 (40/-) 
EDDYSTONE840C, 500kc/s.JO Mc/s ... £48 (15/-) 
EDDYSTONE 840A, 480 kcl~ 30 Mc/s ... ... 05 (15/o) 
LABGEAR TOP BANDER TRANSMITTER. 

160 metroo ... ... ... ... 
TELEQUIPMENT DJIR Oscilloscope 
R.C.A. AR88D. 540 kc/s-32 Mc/s ... 
GELOSO Gl09 b•ndsprud receiver ... 
R.C.A. AR88D, soiled. but perfect workin, 
R.C.A. AR88LF, 75-550 kc/s & 1.5-30 Hc(s ... ... 
MARCONI CRIOO, 60~20 kc/s & 500 kc/s-30 Mc/s. 

with noise limiter ... ... •.• .•. .. . 

~~E~Js.;~~3~ ~~d!oR~~~~-Jo.~c/• ::: ... .. . 
R.C.A. AR88D Rewired p.v.c., fttted " S " meter .. . 

00 
£60 
uo 
£55 
£50 
£.SO 

£25 
£100 
00 
£70 

(lO/-) 
(30/-) 
(-40/-) 
(30/-) 
(-40/-) 
(-40J-) 

(30/-) 
(30/-) 
( 15/-) 
(40/-) 

TW 160 TOP BANDER Mobile Rocr., complete with 
spe•kor & b•ttery ... .. . ... £16 (7/6) 

EDDYSTONE 680,480 Kc/s-30 Mc/s ... £55 ()0/-l 
N ATIONAL NCilO, 540 Kcfs-30 Mc(s £JO (30/· ) 
EDDYSTONE S6-40. 1·8-30 Mc/s ... US t25/-) 
MARCONI TF 987/ 1 noise C"ner>tor. new ... ... £1-4 (25/·) 
NATIONAL HRO. Our lull liSt of same sent on request (lor'• scocl<s). 
TEST EQUIPMENT. New liSt just out, send s.o.e. for your copy. 

RECEIVER.S. Send s.J.e:. for our Communicuions 
Rec.oiYer liat, over 30 types to choose from. 

AIRMEC STABILISED POWER SUPPLY, T ype 
776. superb job giotinc variable H.T. supplio.s, Biu and 
htJter supplies, ideal Cor both laboratory and work.shop £IS (10/·) 

CAAil.IAGE (or Enrlond, Scotland and Walu shown In brocl<ets. 
T£/IMS: C. W.O., Approv..d monthly occounts, and Hire Pur chose. 

R. T. & I. ELECTRONICS LTD. 
Ashville 0141 Hall, Aabvlllt R•ad, London, E.1 t. Tel: L.£Ytorutooo .ffl6 
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FOR SALE-contd. 

SCR522 2 meter TX/RX complete, unmodified £6.- Giazier. 
24 Kensington Park Road, W.ll. 
CR66 RELEIVER with matching speaker and cabinet also 
"S" meter factory built six montns old. Offers please: 
P. Coull, Avenue Garage, Littlestonc, New Romney, Kent. 
HAMMARLUND HQ I70A for sale. Good condition £75 
o.n.o . .liuyer collects please.-H. G. Cavill, U3SBH. 
WJDE range of transformers and rectilicrs, 12·5-0-12·5 volt 
7U amp. to JOUO volt J amp. Write or call G3EBV, 6 Fair­
spear Road, Lcatield, Oxfurdshirc. 
LOMPLETE mobile rig comprising welded steel rack 
fitment for car, with fielu strengt11 meter. 160 metre Com­
mand receiver, AYC, HF(J, e.-.tra Lf stage; l<>U metre 
Command transmitter, metered. SO metre Command 
receiver, some mods. 80 metre command transmitter, 
metered. All units pluggable into rack. Command modulator. 
Extra ro tary converter g1ving 45 watts o n 80 metres. Separate 
vibrator powerpack for receivers. All cabling, transmit/ 
receive switch, microphone, loudspeaker. As pictured in 
August S.W.M. Together with Minimitter 160 metre whip 
a nd car roof clamps, and bO metre coil and top section, £2!5. 
Also Command transmitters, 4-5·3 and 5·3-7, mint, 50/- each. 
Command receivers, 6-9·1, 50/-,26-41 Mc/s wi th valves, 7U/ -, 
PCR 12v d.c. vibrator po\\erpack 30/-. SCR 522 transmitter, 
complete, 30/ -.- G3RDG, 40 The Vale, London, N.W. II. 
SPEed\\ ell l:;!S3 J. 
HRO-MX £13. Transistor bug £5. Balun Coil (Daystrom) 
75 or 300 ohm £4. G3SJ M (as Call Book). 
VICEROY TRANSM1TIER MK lll, telescopic mast, 
Minimiller Mult i Q, TVl filter, oscilloscope, etc. Send for 
details, 23 Elmshurst Gardens, Tonbridge, Kent. Tel.: 
T o n bridge 2969. 
BAt'\1800 POLES FOR CUBICAL QUAD ANTENNAS, 
ETC. ALL S IZES. S.A.E. BRINGS LIST.- WHINES & 
EDGELER, BAMBOO PEOPLE, GODMANSTON, 
DORCHESTER, DORSET. 
BC.453.A £5/5/0. RF. 26.B 35/-, Avo Signal Generator 
95 Kc/s-80 Mc/s £ 10. All brand new. JJA Osci lloscope chassis 
for spar es, £3. M/ W Command Receiver £6. Manuals for 
62 Set, BC.221,AF., BC.221.M., 20/- each. AR.88.D., 
HRO/ MX/5T 25/ - eaeh. AR.88.LF., SX.28.A., 8.27.0., 
35/- each. A J. Reyno lds, 139 Waller R oad, New Cross, 
London, S.E.14. Telephone: New Cross 1443 (after 7.30 
p.m.). 
EXHIBITION draw receiver HQ170A. Offers over £ 100 
for this excellent receiver considered witl1io 14 days of issue 
of this advertisement. Original price £140 (now 15 % dearer). 
Offers to P. A. Thorogood, G4KD, Exhibition O rganiscr. 
c/o RSG B o r direct. (Tel.: Museum 2706.) 
2 METRE OMNJ-V J-Beam won by K60DG, unable to 
accept. Offers over £3 considered to G4KD as above. 
CLEARING STOCK- Electrical, Electronic, Radio, Tools, 
Television, Radar, Office, Test and Miscellaneous Equip­
ment, Components and Appliances. S.a.e. 6d., list. Every­
thing must go. Consider offers/exchanges W.H.Y. Albatross 
Eogincerir.g Company, Dept. RSG.B2, 78-80 High Street, 
Gosbcrton, Spalding. Lines. 
OFFERS: 8U Practical Television, 85 Practical Wireless, 88 
R{ldio Constructor, 108 Shortwave Magazines, a ll up-to-date. 
ARR L Antenna handbook. Radio Designers Handbook, 
Langford Smith. Radio Engineering, Terman. Buyer 
arranges transport , Oxfordshirc. Box No. F.7.162, c/o 
RSGB BuLLETIN, 4 Ludgate Circus, London, E.C.4. 
EQUIPMENT surplus our requirements for sale including 
AR88, Hammerlund and Eddystone Receivers. Number 
pieces a ncillary equipment: R B 150 recording bridges, trigger­
amplifiers, magnetic and cylinder recorders, hellschreibcrs. 
etc. No reasonable offer refused. Tel.: Dane End 226 for 
appointment to view. 
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WANTED 

WANTED.- AII types of commun ications receivers, test 
equipment, tape recorders, amplitiers, etc. Prompt cash 
payment.- Details to R. T . & I. Electronics Ltd. , Ashville 
Old Hall. Ashville Road, London E. II (LEYton 4986). 
WAf...;TED urgently DX-40U and VF-1 U or similar trans­
mitter, anythmg considered. Sell or exchange working 
BC221 with charts. G3SPN. 3 St. Ansclms Road, Worthing, 
Sussex. 

I<EEN SWL requires I-IRO orR 1155 in good working order 
and condition.- A4035. 131 Greenfield Road, St Helens, 
Lanes. 
JNSTRUCT IO l'< i\·IANUAL and circuit diagram for handy 
talkie 13C6 11C.- AIIcn. Justices Farm Cottage, Finching­
field, Braintree, Essex. 

HIGH FREQUENCY TRANSISTORS FROM STOCK 
P. Freq. 

hfc Watts Mcfs VCE 
2N708 30{120 2Sf- 1·2 200 IS 
2N706 20 I Sf- I 200 20 
SFY 17 26-90 30/- 2·5 200 2S 
B!iY 52 to 2Sf- I so 40 
SFY 19 35 32/6 I 400 20 
BFY IS 8 SO{- 2 100 20 
AUY 10 53/- 4 120 60 
SLY 10 8-50 SO/- 10 100 20 
BSY 54 100 60/- 3 ISO so 

(FURTHER £NQUIRI£S INVIT£0) 
TELERADIO ELECTRONICS 

18 Turnpike La ne, H o rnsey, N .8 

INDEX TO ADVERTISERS 
1\t.l. r\uricm•• Ltd. • . 
Airnow Development Ltd. 
ll. J . Ayres &. Co. • • 
H. H . Bradfo rd Lt<L . . . 
British Nation:!! Radio School 
Codor Rndio Co. . . 
Courier Communk ations 
D~ta Public:llion& 
Daystrom Ltd. . . 
Dodson-Bull C:orpct Co. 
Enthovcn Solders Ltd. 
Ja::.. Farlow 
Grech & Davis . . 
Henry's Radio Ltd. 
K. \\' . Electronic.." 
Labgcu Ltd. . . . • 
Miniminer (1964) Ltd .•• 
Mosie)' Electronics Ltd. 
M. 0 . Vulvc.s .. 
Gco Newnc.s Ltd. 
N. W . Elcctrics • . 
Oxley Dc,·e lopmcnts Ltd. 
Partridge Electronics Ltd. 
1'. C. Radio Ltd. 
R~GU Publications .. 
R. T. &. I. Electronics Ltd. 
Peter Seymour . . . . 
Service Trading Ltd. . . 
G. W . Smith & Co. Ltd . 
H. L. Smith &. Co. Ltd. 
Stratton & Co. Lttl. 
Telcradio Electronics .. 
J. Williams & Co. 
T. Withers . 
Chas. li. Young Ltd . . . 
Z. & I. Aero Services Ltu. 
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• • CS or 10 1111 ltMteor lldil Reqirtlftll8 

KW-SOLE U.K. DISTRIBUTORS for ® HAMMARLUND (est. 1910) 

KW MODELS FOR 1965 
KW 2000. SSB Tnnsceiver 
KW 600. lin<ar Amp. 
KW 2000A. SSB Transceiver (1 80 wam) 
KW lOOOC. Commercial 1·chan. Tcvr. 
KW 77. RecC!'Yer-Triple Conversion 
K W 707, Receivcr-Mcch. Filter 
KW u Viceroy:• SSB Transmitter 
KW 200. Tr3nsverccr, 2 metres 
KW "Vansuard.'" AMfCW Tx 

••• and mot"e to come ..• 

KW stock includes: Adaptors. Aeri~ts, Airdux 
Cotls. Beams, Converters, Cord Polythene, Ftlters 
SSB. Mechantc-al & Crys,;al Filu!'rs, Mtcrophones. 
Mobtle Whtps. Nuvistor Plugs, Pi-Cotls, Plucs. 
Reccovcn. Relays. R.f. Chokes. Ro1ors. So&n21 
Geneutors, Sockeu, SWR indicators, TowerS, 
Tr.1nsmntcrs. VFO's, W~lkie·T}IIkies, Colltns 'S' 
ltne Equtpmcnt. etc. NC. 

CDR Rotors and Control Units 
TR II A re<ommendcd for 2M 
AR2l thousands in ustl 
TR~ lacou model • .• ••. . .• 
HAM· M will handle a· Big Bcrrha • ... 

Curia1e included. 

£ 14. 0. o. 
£20. o. 0. 
07. 10. 0. 
£61. 0. 0. 

NEW! 61468 Tubes 50/ · uch. 2/ 6 p. & p. 

KW TRANSM ITTERS 
KW " Viceroy "' S.S.B. Transmitter Mk IV 
wolh built·on Power Supply £156 (Addition•! 

~ lutict: filter, £9 extra) 
KWSOO Linear Amp. 500 watn p.<.p .• £78 lOs. 
KW "'Vansuard"' A.M. Vld C.W. 10·80m. 
£69.6.0 10-160m. £73.10.0 Kits also availoblo. 
KWI60. Top band tnnsmittt!r with :a punch, 
£30.10.0. 
Send for derails. Carriage extra 

NEW IMPROVED 200mW MODEL 
TOKAI .. Walkie· Talkie,. all T ransistorized 
Tr~nsceiver. TX and RX cryst-al controlled on 
28·5 Mc/s. 
Rance )-4 miles. Ideal for Emera:ency Serv•cos, 
Mobtle opention, Rallies, Beam adjustment. etc. 
Sot< 6f• x 21• X 11-•. Wci,ht It lb. Complete 
with telescopic aer~al, in leather c:ue, wtth 
bauenes £15. 0. 0. each (plus S/a urrta&e and 
msurance). 

EASY TERMS AVAILABLE-Importers of U.S.A. 
Equtpmcnt. 

The KW Triple Conversion Super with nlany rcrinements 

Awarded Silver Plaque, International R;;adio Communic.ations Exhibition, London 1963 

The KW 2000 SSB Tnnsceovor. £170 
PSU A.C. and D.C. 12v. £29 nch 

The KW "Viceroy" SSB Tr:.nsmitter (Mk IV) with nlany refincmcnu 

I HEATH STREET, OARTFORD, KENT. Cables: KAYDUBLEW-Dartford. Tel. Dar tford 25574 

Prinled in Great Brilain for tbe RADIO SOCI£TY OF GREAT BIUTAIN. New Rusk.in Ho~. Litlle Russell Street. London. W.C. l 
bY Loxley Brotbers Limiled. Lclchworlh. 1-lcrtfordshire 
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MIDlAND AGENTS 
FOR 

* EDDYSTONE 
RECEIVERS & COMPONENTS 

* NATIONAL 
RECEIVERS & TRANSCEIVERS 

* GREEN & DAVIS EQUIPMENT 
* K.W. EQUIPMENT 

* MOSLEY AERIALS 
* WITHERS 

e H.P. FACILITIE.S AVAILABLE. 

e PART E.XCHANGE.S 

Z & I AERO SERVICES LTD 
Roull Branch: 8S Toctonh•m Court Ro>d, London, WI 

Tel: LANzham 8103 

IF UNDELIVERED Return to:-
RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, W.C.I 

RSGB BULLETIN JANUARY, 1965 

AERIAL EQUIPMENT 
TWIN FEEDER: 300 ohm twin 
ribbon f~eder, .simil3r KlS, 6d. per 
yard. K358 Tolcon (round), 1/6 por 
yard. Postace 1/6 >ny lcncth. 75 ohm 
Twin Feeder, 6d. per yud. 

COPPER WIRE: 14G H/D 140 lt., 
ll/6: 70ft., 11/6. Pon and packinc 1/6. 
Other lengths pro rota. 

CERAMIC FEEDER SPREADERS, 
6• t ype F.S .. IOd. ooch. P. & P. 1/· up 
to 12. 

CERAMIC " T" PIECES, typo A.T. 
lor centro ol dipoles, l /6 each. P. & P. 
1/·. 
2 METRE BEAM 5 ELEMENT W .S. 
YAGI. Complete in box with I"' to 
2i" mut head bracket. PRICE 49/•. 
P. & P. 3/6. 

SUPER AERAXIAL CABLE. 7S 
ohm, 300 watts. very low loss, l /8 per 
yard. P. & P. 2/·. 50 ohm, 300 watc 
coax, very low loss, 1/9 yd. P. & P. 2/•. 

TOUGH POLYTHENE LINE, type 
MLI (100 lbs.), 2d. por yd. or 12/6 per 
100 yds. Typo ML2 (220 lbs.). 4d. por 
yd. or 25/· per 100 yds .. ML4 (400 lbs.). 
6d. per yd .. pose lroo. Ideal lor Guys, 
LW. Supports, Halyards. etc. 

ABSORPTION WAVEMETERS: 
3·00 to 3S ·00 Mc/s in 3 Switched B•nds, 
3 ·S. 7. 14, 21 •nd 28 Mc/s Ham Sands, 
marked on sule. Complete with 
indicator bulb. A MUST for any Ham 
shack. Only 12/6, POST FREE. 

BANDCHECKER MONITOR. 3-o<> 
to 3S-()() Mc/s in 3 b•nds. 0-lmA. indi· 
eator. Monitor socket. Very sensitive. 
£3.13.6. P. & P.1/6. 

GELOSO V.F.O . UN ITS Type 4/ 102 
with new dial and escutcheon. Output 
on 80, ... 0. 20. IS and lO metres. for 
1-807 or 6164 t ubes. Only £8.15.0. Set 
of valves 24/- post free. 

S HADED POLE MOTORS, 230v. 
or 110v. opention, ideal for f.ans. 
blowers or models. Single Unit 11/6 
plus 21· P. & P. or Pair £1 plus 2/6 P. & P. 

RACK MOUNTING PANELS: 19• 
X sr. 1• . Sf", or 10;". black crackle 
finish, 5/9, 6/6, 7/6, 91· respectively, 
post•go '" d packing, 2/·. 

VARIABLE CONDENSERS. All 
brass with Cc nmic end Plates and Ball 
Race Bcorings, SO pf, 5/9: 100-6/6: 160 
- 7/6; 110-8/6; •nd 300 pf, 9/6. 
Extension for gancin1. P, & P. 1/-. 

PARMEKO TRANS. 200/200, 40 mA. 
6·3V, 3A. Now, not ex-W.O. Only 
11/6. P. & P. 2/6. 

CHAS. H. YOUNG LTD. 
170-172 Corporation St., Birmingham 4 
Pl~.e print your •ddreu. N o C.O.D. under £1 'phone: CEN /635 

Please send all correspondence ~nd Hatl Order·1 to our He1d Offrce at 
44A WESTBOURNE GROVE. LONDON, W.2. Tel. PARk 5641/2/3. 
When order•n& by Mail plene add l /6 in £ for ponace 3nd packint. 
Minimum chHce 1/6. Strictly c:ash with order. Recrct no C .O .D . accepted. 

If UNDELIVERED Return to:-

.\PI IIi 
"'-FIIi' ;r, 
A F II ... '$1 -

RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET W.C.I 


