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THE IDDYIIOIE HIGH STABILITY 

The Eddystone " EA 12" receiver is specially designed and built to give the extremely high 
performance, allied with ease of control, necessary for communications on the amateur bands 
under present-day conditions. With the many refinements included. chis model w ill produce 
first-class results with all modes of signal. 

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

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

Other features to note:- full coverage on six amateur bands; switched sideband selection; 
fine tuning control (s.s.b.); crystal filter; deep sloe filter; noise limiter effective all modes; large 
" S " meter; two AGC time-constants; independent gain controls; stand-by sensitivity ccntrol; 
bright scale illumination; robust construction ; modern styling and fine finish. _ , , _ _... 

Comprehensive information obtoinoble from any Eddystone Distributor or from the Manufacturers:-

STRATTON & CO.LTD. EDDYSTONE WORKS. BIRMINGHAM 31. 
Telephone: PRIORY 2231-4 Telegrams: STRATNOID BIRMINGHAM Telex: 33708 
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WEDNESDAY, OCTOBER 28 To SATURDAY, OCTOBER 31 

RSGB INTERNATIONAl 
SEYMOU R HALL 

SE Y MOUR PLACE 

MARB L E AR C H 

LONDON , W .1 

Fiftieth Anniversary 
display by Fleet Air 
Arm 

General Post Office 

R Jyal Air Force 

Territorial Army -
65th Signal Regiment 

Twenty-fi ve equip­
ment manufacturers, 
d istributors a nd pub­
lishers exhibiting 

Exhibition Stations 
GBJRS- 160m, 80m 
GB2VHF--4m , 2m, 

70cm 

RTTY demonstra­
tions using 80 and 2m 

Six competitions 

ADMISSION 3/-

RADIO COMMUNICATIONS 
EXHIBITION 

TO BE OPENED AT 12 NOON ON 

WEDNESDAY , OCTOBER 28 , BY 

MR E. D . WHITEHEAD, MBE, BSc, MIEE, 

DIRECTOR OF ELECTRON ICS PRODUCTION 

(RADAR ) 

FULL DETAILS OF THE EXHIBITION, A PREVIEW, 
AND PARKING ARRANGEMENTS WERE PUBLISHED 

IN THE OCTOBER ISSUE OF THE RSGB BULLETIN 
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STAN OS 32-33 
SEYMOUR HALL, OCT 28-31 

NEW NATIONAL NCX-5 
All Band TRANSCEIVER 
The NCX-5 is far superior in features and performance than 
any of the finest equipment previously available. Designed 
as a total amateur station for the 80-10 metre bands, without 
compromise for either mobile or fixed station operation. 
For use with the NCX-3 power supply. 
Sole distributors: 
AD. AURIEMA LTD. 
125 GUNNERSBURY LANE, LONDON, W.J 
Telephone: ACOrn 8762 

FOR DEMONSTRATION, TERMS, PART EXCHANGE, ETC., YOUR NEAREST STOCKIST IS : 

698 

CENTRAL LONDON, New Max Electronics Ltd., 220 Edgware Road. 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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RADIO 
AMATEURS 

EXAMINATION 
We provide 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 
or the syllabus-starting right from the beginning­
so that no previous knowledge Is necessary. The 
fulleSt details of the licence requirements, itself. are 
included. and the method or sitt ing 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 
befo re students take the exam. 

We also provide full t raining fo r the Morse Code­
including morse key. t ransistor audio oscillator and 
12 in. L.P. practice record. This latter equipment is 
available separately from t he Course if required. 

Our record of successes by our students for the 
Exam. is unsurpassed by any other institute. 

We have been established for 25 years and are the 
leading home study training Institute In electronics in 
Great Br itain. 

For full details write NOW to address below. 

OTHER CO URSES AVAILABLE 
For : CITY & GUILDS TELECOMMUNICATIONS 

certificates : R.T.E.B. exams; A.M.Brit .I.R.E. exam; 
P.M.G. certificates. Other special courses in: RADAR; 
TELEVISION; TRANSISTORS; COMPUTERS; PRAC· 
TICAL WORK. 

r--------------- ----- -- , 
I POST NOW FOR FREE BROCHURE I 
I I 
1 To: BRITISH NATIONAL RADIO SCHOOL, Dept. 13 I I RADIO HOUSE, READING, Berks. I 
I P:oot< stnd FREE BROCHURE to: I 
I I 
I NAM£ ...................... > ........ ................................... ...... Bleck I 
I I 
I AOOR£SS ......... . .. .. ......................................... . ... ........ .. Cops I 
I I 
1 .............................................................................. Ploaso 1 

I BRITI-SH NATIONAL RADIO SCHOOL I 
I PRESIDE N T : MR. J. SYKES, M. I.E.E., M.Brit. I.R.E., GlSRK I 
L------------------ ----J 
700 

FREE BlUEPRINT 
TO EUILD BEGINNERS' 

SHORT-WAVE 
SUPERHET 

and simple 
Alignment Osc~llator 

* Coverage 1.67-31.5 Mc/s * Plug-in coils * 5-valve circuit using 1.6 Mc/s 
intermediate frequency * Separate power pack * Panel aerial trimmer 

P lus constructional details fo r Oscillator to 
alif.;n this and other rccdvcrs. 

DECEMBER ISSUE On Sale NOV. 6th 
ORDER FROM YOUR NEWSAGENT NOW - 2!· 
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NEW from Labgear 
THE ONE SIXTY SERIES 

FOR MOBILE AND 

The One Sixty Topba nd 

Mobile / Fixed Transmitter 

e Full 10 watts 1.8-2.0 Mcfs 

• High Level Modulation for Punch 

• Built-in Aerial Cfo Relay 

• Netting- c.w.-Remotc Switching 
Facilities. Price £15 ISs. Od. 

Mobile Power Supply Unit 

• 12V. D.C. input 

e 300V. I SOmA. D.C. output 

Price £8 Os. Od. 

FIXED INSTALLATIONS 

Fixed Station Power Supply Unit 

e 200-250V. 50 cfs A.C. input 

• 6.3 or 12.6V. A.C. output 

e 300V. I SOmA. D.C. input 
Price £7 7s. Od. 

The One Sixty Topband Mobile 
Convertor 

e Connects to any car radio 

• Covers 1.8-2.0 Mcfs 

• I.F. output in MW band 

e Crystal controlled 

e Self contained 9V. battery 
Price £5 Ss. Od. 

Send for full details from LABGEAR LIMITED Cromwell Road, Cambridge 
Telephone 47301 4 lines 
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Discerning Amateurs THE RADIO CONSTRUCTOR 
consult our reference catalogue for 

Published on the first of each month for the practical 
Quality Transistors and Components radio enthusiast. Articles cover Receivers. Televisors. 

UHF Amplifier Transistors (88C.l , o<e.): AFI39, 36/9: T2028 Test Gear. Aerials. Amplifiers. Intercoms., Recording 
(2N2398). 53/9; GM0290. 31/6. T unnel Diodes: IN3712 (TO-I) Equipment. Radio Control of Models. Workshop lmA. l pk 2,300 Mc/s, 50/3; IN3720 (T0-5) 22mA, l1>k 1,600 Mc/s. 
25/·. V HF Power Tr;ansistors: 2N3053 60V. SW, 1-r - 100 Mc/s. Practice, Transistor Techniques, etc. Price 2/3. 
silicon plan•r. IS/ ·; AUYIO 70V, 1.SW, r, - 120 Mc/s. ccrmanium Obtainable from your Ncwsagent. Annual Subscrip-•lloy-diHuscd, 53{-; BUYIO, silicon non cpitaxi•l pl•n•r. 40V, lOW, 
r·r - 90 Mc/s (typ.), 45/·. Also M icr o Alloy Transistor s, MAT tion 33/- p.a., inclusive of postage, from the Publishers 
100, 7/9; MAT 120, 1J9 ; MAT 101, 8{6; MAT Ill. 8/ 6; ADT 110 15/-. 

PROMPT SERVICE. C .W.O. PLEASE. POSTAGE 6d. DATA P U BLICATIONS LT D 
PLEASE SEND 1/ - (STAMPS) FOR REFERENCE CATALOGUE 

J. WILLIAMS & co. (R), 208 HAGLEY ROAD 
BIRMINGHAM 16 

57, Maida Vale, London, W.9. 

VALVES 
Br a nd new, indi- VR9' il- 6X·&n s -a 61.G e!- 1V .. :2 1&1- oS2.A t$1-

\"11105/30 51- ) \ 130 41- 61.60 al- 1903 101- 83~ 1&1-

viduall y packed \'Jli ~0/30 61- &Y30T 5/- 6u;GA 718 19UO 81- 831 91-
\"T-IC 201- b \ '3\\'0TU 81- GLIO 4(- l9(17 61· 843 61-

and guaranteed V U3SA 41- ~1.40 8 '6 dl~~ 4 8 19111 ar- 8GO 101-
VU39 81- 6AU7 4(- 61.1120 60 lOlii 61· 8GGA 141-

AC/111.. 418 flllP80 61- tJjjiOJ13 41- I'Y•O 5 .'8 \'X3'l6fi 4/- 6AC7 21- OS7 Gt- ~)/'11'-4 13/- 854 101-
ACN 81- Bnt~ss 718 PW .. f600 816 I'V81 6/6 \\'21 01- UAO~ 28 GS'i'O 618 21 1\4J 9/· o~• 418 
ACGI'I\ X 6/- Y.ltt"~O 8;0 f'\\'..a~ 8(11 J•V82 61- WI IS 81- UA(Ij 81- AQ7G 6(- 'l~J.(j01' 018 03G 218 
AI.GO 6/- 1-!\'~2 41- o1nanu 0'- I' V83 6(- WII O 8t- 6AHR 10/- 6H7 018 2tl \'6 81- 056 21-
AM 6 '- f:e~a 12 '5 0 1/371K 181- 1'\"800 B 6 ~ Rfl 718 flAJD 8 '8 llSA7 71- 'JbJI:-'ll 88 0>7 61-
Altl~ 318 Y.l'11) 41- o~ono 51- 1'7.1·3~ 9/- X liS 81- KAJ7 3/- 6SA70T "' 2~7.) 718 U>SA 41-
AIU~3 3/- Y.t'OO 20(- ou~o 261- 1'1.1·76 12/- XII.!~ 8(- 6AK~ 61- 6~K701' 41- ~7.11411' 8(8 lfil~ 61-
AIH'I~ 2/a S,:(.'t)J 31- OZ32 10'- Ql"'ll 81- yp 1/- 8AK6 a l- GIIU7 71- 'l.81)7 81- 16 hi 31-
Altl'21 71- Y.t'C81 41- c:~a. 10'- Ql'~ 0/- VG3 01• 6A K7 a ·- 68<1UT 61- 30 01- IGIU 61-
Alti'"J:.& 38 J;~'C82 6/- ICG3 71- Ql".?30 &,- y ;;., 4/- 6AI.6 31- 8587 61- 30l'l:. 818 1 6~! 12/-
AltP3< 41- E<:."U!3 

.,_ 
IIK~o& 221 QSIOOIIO 10 - \ '66 I I- 0AL6V' 71- 6SF50T 60 :WP~ 88 llf'!-3 81-

A ItT I' I 81- E("C84 6'8 JTI,12'.100 101- Q-0~110 6.8 Z'2:1 al- QA)IO 28 6RIT7 ! 1- :WPI.l 10'8 IGW 31-
ATP-' 23 ECC65 a •a lfL.'!K 2f Q~1:w.l 8 - 7.8001) 201- f1A.\IG 41- 6:5J1 6'- 301'10 It - 16:!9 4'8 
AT I' ; 68 Ecc:ll 41- UI.~:S a•- Q\'04/7 8•- ZliOI Ii 101- OAQ> 7/- 6..-'YfGT 08 301'1.1 8/- W->1 6•-
Ali7 6>1- Y.CI'SU 6,1 Hl.~~nn 6 - R3 81- I A3 3(· GAQ$ \\" 81- GSJ7Y sa ~I.GOT 71- •one 13;8 
01.6S 101- £ CPS'.! 7/- UIAI 41· 1t0 .. ' 12l0 eo - I~OT 0 - 8A~$ 4(- (oljK7 48 S~T 170 .a or.~ ,,_ 
~~~· 

.,_ 
l!l'TI4~ 81- 111' 112 0 - HI\'::! a ·- 182"2 301- 6AMW 8'- GSJ.•GT 61 ~\\" .. 51- ·1313C 30'-

B~S 201- Y.Cl(81 .S' - t\3A 301- suo~ 1>1- ll'~OT 
,._ OASoO 228 GSSi 38 ~7.3 81- :.;u.a 9/-

DSS< 4718 I'.CU~3 78 KT:t'! 8 •- 8 136 128 lf}SGT ar- 6AT6 38 G~Q7 ar- 3~Zo1UT I I· 0026 81-
D'l13 4 Ill- I'.CU!O 6•a KT331' al- Sl w.! 86 lt-~70 7JI GAt'O 71- ti::.:s; 2 '- 3!tZM1T II- 0064 7/-
BT1 D 26:- liCI.S2 7!8 KT·.U 68 !i1'4l I 6 I~ 31- GAX.a 8!- ou• oT 98 37 41- flOG~ ar-
DTS~ 261- f;C1.83 10(- KT03 tl• 8 1'GI 116 I(:OOT I I- Gf\.W 8(- 6\"G(; 61- 38 ··- wso 221-
UT45 150(- ECI..Sd 10/- K'I'G~ 12/9 St~.!IO 3'8 I lA 21ft .. n, a •- 6\'GUT 6/8 41~11· 41- i19S 119 
B'rss 351- lo:PS< 2 '8 KTt17 1&1- S'rV'.!Sfl{ .. n 12,i8 II.Afi ,,_ fll)~<l 218 6\'0M 8(- HA/100:-1 301- 7ol7~ 2/-
cca1. 21- EPSG 36 KT76 8,a MT\'oOIM 81- II~"G 71- omAO 41- OX .a 318 ·.HM:40 81- 8013A 261-
Cl.33 91- ~f'37 71- K'nW 221- SU'21011A 10/- 11.1(4 41- f1HHG 4 •3 ax•o 61- OOI.OCIT ~~- 80:.!0 81-
C\''71 3/- f.P39 41- K'f85 181- T41 6Ja 1:\'-:!IU 01- !llU7 71- OX>GT &13 6:tJ\ 716 ~00 1 31-
CV71 6(- ~:~·4o 81- KT\\'61 4(8 '1'1~.! 5/- IX4:J 41- •IIH\': 9/· GYGO 81- 67 61- 0002 418 
C\'102 II- f; f'4l 81- KTW63 sr- Tl~ ur- 1:\'70 41· onwo or- 6·30 L'2 10!- 68 81· 9003 81-
CVI 03 41- llP~ wo 1\T:'.~I 8'- 1'rll 51- IR4 61- fo<.'< 2/- 6Z4 &/- 69 81- 000< 2(8 
C V40 U 71- J'::P~2 61- K1'1.03 o•- TTI6 36(- I R6 38 I}(.' GO 28 iB7 718 •• 66 0006 2/8 
cv .. oto. &.1- t :F66 81- 1.1'2 101· 1-rns• 45'- "" 61· fl('G\:T 81- iCO. 10(- i(i 61- C.R.Tubos 
C\'402~ 101- 1:1'71 7<'8 t.t;3 61- TZO:,';!O 41- IS> 418 Ol("G 41- •<·a 71- i7 81 C\'1696 
C \ " .. 0 .&6 40/- J:Pi2 6 '- 118100 81- TZ:!O 181- IT< 21- Ol('G(J 31- ; C7 II- 7~ 6 ' (0:>.11 65/-
CY3l 61 Ef53 4,a !181<2 121· TZ40 30'- 1.\3 6'- ll<'t<G 3/- ;m 713 so 5I t-:.a:.M ' f\J16 U /-
01 1 a t:n" (!- MH< 6'- U8l 8 - 2A5 a •- fX:I!O 41 ;q; 71- 81 8 - \'(."1191 281-
I>U 33 1!1'80 &'- 11HI.IJO 101- Ul:!' l 81- '!ll'.!G 81· 6(..""!1 so·- 7\'7 ··- ·~ 8•- \'CRISS 30/-
IJ!Sl a l- EP& 4_6 MI.G ·-Ul7 61- 2<-"26 71- 01)6 3 - -:z .. 41 84 8)- \"CR13<lA 401-
Di7 33 El"86 8 '- !<lOS ·-Ul8 a ,_ 2<.'26A a·- GY.• .. 8D~ ta 8$A2 a•- VCit139A 35/-
I.IA30 12 a ~;~"89 38 NH17 7- t •-.!4 I ll- '"""'' H GP>O 63 ,so u :101.'1 8 - \'C K.S1i8 40/-
0A60 761- Y.F91 !9 ~tJT".! 10 - U~7 8!- ~'(;43 42 8 GI'50T 59 0 1.12 3 "- OOCI 8 '- \"I"Rot ;c 401-
DA~ ··- t:Pn 21- 0 113 71- 1)$2 ··- x•• 2218 WGO 4/- IIY.3 37, 8 210\ti"T St'l'7 U /-
0 11<1 4 '- 1!1'9) 61- 0<"3 61- UADl"80 4 8 '1<:<6 30 - Gl'7 ar- 12AG 26 7•1JIU 2,8 t.CI'I 301-
ogT~ 81- EPIS3 81- 0 113 b - UDC..l er- 2C• t 121- nl'i!o e . a l-.t.A117 6(- 2':MII'A 11- 6}'1'1A 12/-
Hl:T20 ~(- El'l84 8(- 0 7.4 41- UBFSO 5;6 :!IJ21 61- Gl'l~ 4.8 12All8 IU- ~~1'11 4-/ Pbo'o T"UI>H 
OI!T~.S U J- EliTI 300/- 0 1.$;\ 61- UDP89 88 2X•l 31- 01'13 6!- 12:A't7 41- ~uu eJ- C!W8 61-
1)1'73 61- .:t..S'J 319 1'\'(~ol 6/- Ulll421 Ill- 3M 41- iW32 41- 12AU7 6/- 307A oa 0~1G 12(a 
I.II'IJI 31- t-;1.34 81- I'(.'C86 71- Ut"C86 6/6 3A/108A 201- t)l-'33 31- 12AX7 81- 3131: 26r- D31A 66/-
01'112 3/- P.L36 6/ - I'CX'8~ 718 Ul'll<2 6/6 3 AH11J 361- OU60 216 l:!AY7 10/- 3~011 8(· jj()tlj'(J 3601-
OI'IJG or- 1'.1.38 17/8 I'CP80 61- Ut'IISl 8/- 3AI IG7/ M 26/- 0 111 I I- l:.!BAG 618 3$7A 70/- Special Valna 
I.IKO'l 018 Pol.• I 71- I'L'I'8~ 818 UCI.S~ 8/- 308 41- OIIGM 1/8 t'.!Bt-!6 7/- 301M 6!- A1.'1'6 18 
OK06 618 EIA2 8!- I''CP84 61- lff'L.83 101- 31\7 6/- GJ4 9/- 12nrr1 71- 393A 16(- At"l"9 !12 
Ul.~t·.! 6/- f: t.&o 81- 1'('1.81 t r- UP< I 7,6 3824 51· fi.JoiWA 101- IC't:8 3/- 440A 81- f:SU17 uo 
01.93 81- t; J.SI 8 1- I'CJ.82 81- l<IAI 81- 31)28 161- 'lJO 3•8 auu 21- 703A 301- K301 u 
1)1.9< 68 EI.S3 1 '3 1'('1.83 83 UI.S4 6!8 3•;-:!9 &Of· GJ•O 2(- 12-J:IoOT 28 10~A 10'- KR~U f3(10(0 
I)J,9r. 6.8 EJ.8' 6'· I'CI.S-4 7/- liU$ ?I- 3Q30T 71a 6J6 3 '8 12J7GT 6'8 il~6 eo·- tl\2ol 261-
DU!IO 8'- P..LBO 8•- I'CLIJG e•- UUD 8 J8 as. tl- GJGW .,. I~KiGT 21- 7l7A 31- 2J2".! £2!10 0 
01.810 16 - RL91 4'8 I'Y.!<2J 4a tJ\'21 718 ,, ... 6'9 flJ70 6'- 1~K8ll 10/- 7Z..A 16 - 21~4 13 
&80P 231- EL9) 6'- PJ.::-.'<10 a·- UY& &J- ol(.'2:7 351- ~KGOT ••• 1'2Q7GT 33 1!01 ar- .. l7A 301-
Ell48 21 E)JSO ,._ VY.:<'l'20A 3'· \"11~0 41- <01 41- GK70 2 '- 12SAi 71- 80S 228 3J/9"!11! 13'7/10 0 
~:1232 I '- E)J81 , ,a 1'1.36 7a \ '11>(17 61- $A l 7SG &'- GK70T u 12$(,1 4! - lj()) 30 - t'HA Y u 
HI2GG 501- V.Yil< 13 I' US Ill· , .• ,..!, 20!- 5 A1740 6'- GK80 a r- l'lSGi 31- ti(I;BR 71- i'!3A18 &01-
Y.UI6 30 - I!Y~ 9' - 1'1.81 71- \ '20'.!3 13' 8 ~RoiO\' •r- 6KSOT 8 •3 I:!SU1 31- 807A.ll 718 i"l:tA 301-
M1:1o'l.4 128 M~31 10:- I'U!~ 6 '· \')I NO 121- 6T< 7/- 6KbY u I:!SJ; 61- sus 81- 7~A 18/-
EA~O 1'- ESU~S a l- 1'1.83 61- \fJ)"1..3 31- ) U • O 4!8 GK 'l$ 121- 12SK;OT 31- 811 171 '!'n.ntii&.ort 
V.A73 7.- Y.UI 6 a 1'1.8' &- \'1'133 9 '- 3\"~0 81- GI.&O a l- l2SSiOT 618 813 831- OC44 ar-
V.AI)C80 6;- t: YSG 68 ~~~l2.&A 61- 12liR7 61- 81b 3>1· OCI~ a,... 
EAC!II a •a En I 31- 1'T13 10(- P. c. RADIO LTD. t'.lY.& 21- ~10A 30/- oca 7/-
EAP42 8•- t-:Z.fO 61- 1-'T'lOtt 7Ja 14L1 7/- b~!Uil 601- Ot'.il 71-
10134 118 Y.Z>Il 818 l"l' :.!OM 7/8 160:! e r- 83011 41- OC82 10/· 
lWlJI 31- f:zsn 6i8 I'.H It!- 170 GOLDHAWK RD., W.ll MANY OTf/&llS Jlt' SfOOK l 'l'lthtdl CtuAod• R<~v 1'wbc.• 
Y.lle~3 81- f~Z81 3,8 I'X26 I I- ond I.JndGI J"GINI. U. K. Ordt.u below tl P. & )'. 1, ·: 0 \'t.f 
ene4t 81- f'/@~7 6(- PY~~ t •e SH Epherd's Bush 4946 Ri, 'lt·: o•er 1!3, P. 4: 1'. tree. U.O. lJ. 'J.jf; ertr•. Oveue.u 
f: Jl(;80 61- 1'/6061 61- I'V33 818 rOit.alf!! ert.r• llt. C()tl. 

I Open 9-5.30 p.m. except Thursday 9-1 p.m. P E R S ONAL CALLER S W E LCOM E I 
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Save money building any Heathkit model 
A wide ra nge of British a nd American models to choose fro m 

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

HIGH SENSITIVITY GE N ERAL COVERAGE RECEIVER. 
M od el RG- 1. Frequency covence from 600 kc/ s to 1.5 Mcfsond 
1.7 Mc/s t o l2 Mc/s. Send lor derails. 

Kit £39.16.0 Assembled £53.0.0 
OPTIONAL EXTRAS ava•lablo lor models RG-1 and RA· I. 

.. MOHICAN'' GEN ERAL COVERAGE RECEIVER, Model 
GC-1 U. In tho forefront of dosi&n, WICh ~ piezo-elcuric trans· 
filters, 10 tnnsistors, v~riable tuntd BFO and Ze nner diode 
uabili•er. Kit £37.17.6 Assembled £45.17.6 
Sui cable aa«ory Elim•nocor. Model UaE-1 Kit £2.17.6 

" A MATEUR .. T RA N S M ITTER, Model DX-IOOU. Coven 
:all the "3mac:eur" bands from 160-10 moc:rcs. ISO watts DC in puc. 
Own power supply. Kit £79.10.0 Assembled £104.1 5.0 

SINGLE SIDEBAND ADAP TOR, Model SB-IOU. For usc 
with most AM c:n.nsmic.c:ors. loss th:ln 3W RF input power 
required lor lOW output. Operation on 80. 40. 20. 15 and 10m. 
on u .s.a .. L.a.s. or D.S.B. Ki t £39.5.0 Assembled £54.18.0 

1\G·I GC·IV 

.. A MATEUR .. BANDS RECEIVER, Model RA-1 . Cover1 all 
··~mateur"' b1nds, 10-160 metres. Half.latcicc crysu.l filter at 
1.6 Mc/s I.F. Provhion lor fixed, portable or mobile uses. 
Switehed USB ond L58 lor SSB. 

Kit £39.6.6 Assembled £52. 10.0 
Q MULTIPLIER, Model Q PM- 1. Moy be used w1th receivers 
h:~vin& -45~70 kc/s, I. F. Provides either additional selectivity o,. 
si&n31 rejeccion. Self powe,.ed. 
Model QPM- 16 for 1.6 Mc/s I.F. 

Either m o del Kit £8.10.0 Assembled £12.14.0 
.. A MATEUR .. TRANSMITTER, Model DX-40U . From 
80-IOm. Power input 75W C.W .. 60W peok. CC phone. Output 
~OW to •erial. Kit £33. 19.0 Aue mbled £45.8.0 
VARIABLE FREQ. OSCILLATOR, Mo del VF- IU. Coli­
brated 160- IOm. Fixed output on 160 and ~Om . ld .. l lor our 
DX-~OU ond similor TX. 

Kit £10.17.6 Assembled £15.19.6 
G RI D DIP METER, Mo de l GD-IU. Continuous covenge 1.8 
to 230 Mc/ s. Sell contoined . 

Kit £10.19.6 Auembled £ 13.19.6 

RA·I DX- IOOU 

AMERICAN HEATHKIT SINGLE SIDEBAND EQUIPMENT 
As srocks in UK ore limired. order as early os possible to ovoid disappointment 

HO- IOE H W-12E 

MONITOR 'SCOPE, Modal HO- IOE. A must lor chc SSa 
s~:uion. Gives at-:~·gl:mcc visu.al ind iution of you,. cnnsmitted 
Stgn1l :~nd the lncomin& si.cnal dlsplayinc envelope patterns. 
Built-in two·cone .ccnerator ensures l clean output signal. 
Power req : I IS/ 230V A.C. 50/60 cjs. Kit £34.10.0 

FILT ER-TYPE SSB T RA N SCEIVER M ODELS for the 80, 
40, o r 10 metre b a nds. 200W P.E.P. input TX. I,_.V sensitivitY 
RX. Employs easy-co-bui ld printed board techn iques, with pre­
aligned circuits. Power rog: BOOV D.C. at 250 mA. 2SOV D.C. at 
100 mA. 125V D.C. >< 5 mA. llV A.C. or D.C. 3t 3.75A. 

Model H W·I2E 80m. 
H W -llE 40m. Kit £60.1.0 each 
HW-32E 20m. 
GH-12 Push-Talk Microphone £3.13.0 

Assembled 

I 
SEN D FOR THE COMPREHENSIVE ILLUS- I 
TRAT ED A M ERICAN HEATHKIT CATALOGUE 

SHOWING RAN GE. Sent for only 1/- post paid. 

r -;;.~ ;;d-;e -;;e; .;;.T-;;H~;;:A-;:-O~U-;(Yes/No) - ~ 
1 AMERICAN CATALOGUE 1/ · (Yes/ No) I 

1 Full details of model(s) ........... ......... ....... .. . ... ............ .. . . .. 1 
I .............................................................................. I 
I ~f;,~~~~it~i;i.... ........................... ......... ...... .... .. ..... . I 

. . 

..... , -· ....... .. ~ ' 
' ,, 0; ~ ·~ 

- - . ! 

S B-400E SB-300E 

SB·300E " AMATEUR,. 80· 10m. BAN DS RECEIVER. This 
de luxe receiver offers unsurp.a.ued v21luo to the R2dio Amateur. 
Of advanced concept, employing up·to·dace dcsigf1 3nd con· 
scruction techniques. iu uldm:uc spccific:uion ensures un· 
p.ualled pcrform:t.ncc. Full spccific~cion and dcuils on request. 
Weight 22 lb. Powor req : I 15/230V A.C. 50/60 cfs . Site: 
14i " > 6i" x 13j". Kit £133. 14.0 less spuker 

A fitting comp3nion lor this receiver Is the SB· 400E TRA N S· 
MIT T ER. Which is dosi,ned lor "lock-in .. bcilicies with cho 
SB·300E. A soil-powered filcor•type TX covering the >mateur 
bands SO to 10m. with P.E.P. ol 180 w•cts. Weight: 33 lb. 

Kit £165.4.0 Sond lor fu ll specific1tion. 

.. C A N TENNA .. TRANSMITTER DUMMY LOAD, 
Model HN-31. Simplifies servicing •nd tenin,. £5 4s. .0 
REFLECTED POWER METER. Model HM-11. lndicotos 
AntennofTx match. £8.8.0 Kit. 

MANY OTH ER BRITISH MODELS 
Covcrinc ;1 wide ranee of equipment inctudinc models for 
che Home, Service Workshop. Laboratorict and Ten depts. 

SEND FOR FULL CATALOGUE 

DAYSTROM LTD 
DEPT. RBI I, GLOUCESTER, ENGLAND 
THE BRITISH HOME OF HEATHKIT MODELS I ADDRESS............ ... . ..... ... .......................................... I 

! - ·.:::.:·::.:.:. .. .::·::.:.:. .. .::·::.:.:. .. :.:..::·::.:.:. .. :.:..::·:.:::. .. :.:..::·=·~ ~-~ - ' - - ------------- - - - --
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'HIQIF' 
•QOILMAX' 
•STABQOIL ' E L E C T, .. ux~., ,J Q U E S 

" HIGHLIGHTS Of THE 1964 I.R.C. EXHIBITION " 

• QOILPAX ' 
• QOILHEART ' 

'PATHFINDER ' 

AIR WOUND CODAR-QOILS 

'QOILPAX' 

O UR FAMOUS 'QOILPAX ' NOW 
FULLY T RANSISTORISED I 

MODEL HBI66/T 6 BANDSPREAD HAMI!AI\:DS 
MODEL GCI66/T 6 GENE~Al COVERAGE BANDS 

Performance equal to our V.li"Ye models. All physical dimensions as 
QP 166 or GC 166. and physically intcrchangc>blc. 
RF, MIXER, SEPARATE OSC. ZENER STABI LISED. 1st IF XFR. with 
match in.g taps also included. 

THE PERFECT COILS FOR ANY TX DESIGN. A COMPLETE RANGE SEND SAE lor details of all 4 models. or 2/6 lor copy of our laceS< 1964/6S 
OF OVER 40 DIFFERENT SIZES FROM i" D TO 3" D. BEAUTIFULLY TECHNICAL DATA and loose lc>l c>t> lo,ue (GREY FOLC. E"-) which ton-
ENGINEERED. HIGH Q & LOW LOSSES. IDEAL FOR PI TANK rains a w ealth of Informacion on hundreds of our components and 
CIRCUITS, AERIAL TUNI NG U NITS. LOADING COILS. ETC. special lists lor such famous designs as the G2DAF MKII RX & TX. 3BDQ 

EXCLUSIVE U.K. DISTRIBUTORS RX & TX. 3RKK RX & TX, GJI<.WG RX, e tc. 

'PATHFINDER WORKS,' PENFOLD ROAD, FELIXSTOWE, SUFFOLK 'PHONE 4SOO 

SIDEBAND ENGINEERS TRANSISTORISED 
SSB GEAR 

NEW 
llS watts P.E.P. 
Built-in Powe r Supply and Loud speaker. 
18 T n1nsistors, 18 diodes and I xene r d iode. 
Low curr ent d rain. 
C o llins M echanical fil ter. 
T he o nly tubes used are two, ruegedl PL .. SOO. 
Bandswitch a.n d tuning cap.ilcitor are: 
inter'locked by G eneva movement making 
it impouible to tune to a spurious frequency. 
Size: (Overall) St'H . l l"W , 10' 0. 
W eigkt: IS lbs . 

THERE'S A I kW SBE LINEAR TOO! 

BE SURE AND SEE SSE ON STANDS 22 AND 23 
HORNSEY ROAD, LONDON, N.7 Tel : NORth 6871 
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S.B.E. 
SB33. 4 Band Tnrccivcr, £163 16s. SB20CP, 
Mobile Power Sur pi ·. £33 9s. SB I LA, I k W 
Linear Amplifier, L 117 I Is. SB3DCP. Mobile 
Supply lor SBILA. £109 3s. SBIMP Mobile 
Mounting Bracket, £5 Ss. • SBIVOX. Add on Vox 
lor SB33, £16 ISs. • SBIMIC, Microphone with 
P.T.T .. £6 2s. 

GREEN AND DAVIS EQUIPMENTS 
PGLAI. I· kW Linear Amplifier. £87 lOs. · 2MIOOO, 
ISO watt 2 metro Tr•nsmittcr, 96 gns. · 2MIS-20A. 
20 w.1n fix~d/mobile 2 metre Tnnsmittcr, 48 gns. 
• MK Ill. 2 or 4 metre: Nuvistor Convefter, 
£8 19s. 6d. • MK IV, 2 or 4 metre NuviS<or Con­
verter, £14 14s. • 3N70, 70 centimetre Nuvistor 
Co nverter, £16 ICs. · CTX-2, 20 watt fixed/mobile 
2 metre Tronsmitter, £ 14 14s. · CTR70, 8 watt 
Tripler /Amplifier lor 70 em., £20 70CM I 000, 
90 watt Triplcr/Amplificr lor 70 tm., £65. 

1965 EQUIPMENTS 
Tl60·2, Top b3nd 3nd two metre Tr3nsmitt:er. IS 
watts input:. Transistor Modul3t or. 48 g ns. 
TVR·2, Top b.1nd and two metre Tnnceivcr ox­
ccnsivoly transistori.sed. 10 w:ttt$ input. . 
20-2. Transvcrccr from 14 mc/s SSB to 14<1 mc/s 
SSB lor usc with Tronceivcr or separate TX/ RX. 

N ATIONA L EQUIPMENT 
NCnX, Receiver. £28 14s. ld. • NCI21, Receiver, 
£53 6s. I I d . · NCI90X. Receiver, £89 18s. 2d. 

NTSlB. M3tchlng Speaker lor 190X. £7 8s. I d . 
XCU-109, C rystal Calibrator, £7 ISs. 7d. 

NCX-3, SSB 3 Band Tranceiver. £148 8s. 4d. • 
NCX-5, SSB 5 Band Tranceiver, £235 • NCX-A 
AC p.s.u. fo r NCX3-NCXS, £46 7s. I d . · NCX· D, 
DC p.s.u. lor NCX3-NCXS. £50 8s. lid. • 
NCL-2000, 2 kW Linear Amplifier, (235. 
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SPECIFICATIO'NS AND 
PERFORMANCE DATA: 

e GAIN (· 8 db.} (F {B 2_4 db,.) 
e HANDL'ES. /A.AXIMUM LEGAL POWER 
e 8013M LENGTH 24 ff. 
e MAXIMUM f:LEM£N7' LENGTH 37 fl. 
e TURNING RADIUS 22 fl. 
e WINO WAD (80 mph wlnd)-14Q ll:>s. 
e ASSeMBLED WtiGfiT .40 lbs. 
e SHIPPING WEIGM 49~ lbs. 

Mosley has designed the most outstanding three element 
array ·for ~0 metres on the market taday. This clean· 
li ne aetti ~l will give you that DX punch that wi ll over· 
ride QRM. This ae;ial has a new anti-flutter design which 
virtually eliminates element fl utter and ~oom vibration. 
The A-203-C is a wide spaced, gamma matche.d, full size 
be.am, built with swaged tubing elements for extra dura· 
ability. This antenna will .approach the peJ formance of 
many four "to s ix e lement beams without the headaches of 
ldrge s ize anCJ weight necessary for these large beams. 

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 mounting. 
TW-3X. El Toro. Vertical. 20, 40 and 80 metres, requ ires no radials. 
TA-31 Jr. Ver tical or Horizontal Dipole. I 0. IS 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. II , 13, 16, 19, 2S, 31 and 49 metres. 
RD-5. Receiving Dipole kit. I 0, IS, 20, 40 and 80 metres. 

Beam s TA-33, TA-32, TA-36. 2 kw. p.e.p. s.s.b. 10, IS, and 20 metres. 
TA-33 Jr. TA-32 Jr . 700 watts p.e.p. s.s.b. 10, IS and 20 metres. 
A-203-C. A-3 10. A-31S. A-210. A-2 15. Single band power beams. 10, IS or 

20 metres. 
A-142. 14 Element 2 Metre Beam. 
Rotators, Towers and Coax. Cable. 

We are the Antenna people 

"'-•'~•'1 n~ ·CflLfH1.jCA .dttl. 
40, Valley RoaJ, New COstessey, Norwich, Norfolk, Nor. 26K 
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Current Comment 
discusses topics of the day 

All TV and No Construction 

E
VERY year at about this time we find ourselves 

surTering from what can only be described as an 
acute case of armchair construction. Articles 

describing gear of every size, shape and possible use are 
studied and mulled over. Elaborate stations-in-the-air. 
equipped with every conceivable aid to slick modern 
operating on every band and every mode quickly take 
shape in the mind's-eye and are as quickly replaced by 
even more complex and desirable set-ups. 

This armchair construction, a very pleasurable if 
seldom productive employment, seems to be brought 
on by the annual visit to the Society's exhibition. The 
array of beautifully produced home-built equipment 
acts as a tremendous spur to go and do likewise and 
actually construct that new s.s.b. transmitter o r v.h.f. 
converter we have been meaning to b:Jild ever since the 
previous exhibition. Occasionally we even get aroWld 
to buying some of the components. And that. we 
suspect. is how far all too many of us get these days. 

Some sages suggest that there may be a decline in 
home construction due to the availability of ready-made 
gear. There is no doubt that the finish and compact size 
of commercial equipment is a great selling point but we 
firmly believe that the nW11ber of completely commerci­
ally equipped stations is still a small fraction of the 
total. On the other hand, it is probably true to say there 
are very few completely home-brew stations (if there 
arc, we should like to hear about them). Most contain 
something factory made. 

Talking about the general subject in Headquarters 
a few days ago, it was suggested that in some ways the 
presence of these beautifully styled products tend to 
inhibit home construction because we so often fear our 
efforts will rrot match the professional items. 

It is certainly an idea and on reflection we are inclined 
to think there may be something in the suggestion. 
Having become used to gear of cornmerc'al appearance 
it is all too easy not to try something new bec.tuse of the 
time necessary to put the finishing touches. Appearance 
is, however, not necessary to get a circuit working 
satisfactorily an.d satisfyingly. Better to have a useful 
home-made item which improves one's station than go 
without it. 

Not that we have anything against commercial gear. 
Far from it. With·the complexity of modern equipment, 
many people just do not have time to do all the con­
structional work they would like to and still do 
some operating. Buying some items ready-built seems a 
sensible solution. 

RSGB BULLETIN NOVEMBER, 1964 

On the other hand, constructional work is an import­
ant and most enjoyable part of Amateur Radio and 
there is no better way of understanding equipment than 
to build it. Luckily. there are now a number of firms 
specializing in the manufacture of parts for the home 
constructor; for example, coils and metal-work both 
of which can be extremely time-consuming. Fa; from 
being on the wane, we feel that interest in home con­
struction is rising and the BuLLETIN will continue to 
publish articles describing first rate equipment to be 
made at home. 

Now, where's that armchair. ... 

In fetference 

I T seems that whenever any other service suffers 
interference of any kind the amateur is the first 
to be accused, particularly by national newspapers. 

Just how unjustified is this reaction to interference 
is again revealed by the latest statistics issued by the 
Post Office Engineering Department. Out of a total of 
15,134 cases investigated during the period ttnder review, 
only 82 were due to amateur transmitters ! Other radio 
transmitters were responsible for 107 cases. 

Band 1 television continues to be the most trouble­
some, 54 cases of TVI being caused by amateurs. 
R adiation from the time-base circuits of other TV 
receivers, however, caused 343 complaints during the 
period. Other offenders on this band were "contact" 
devices (1585), sewing machines (824), portable electric 
tools (~22), hairdryers (21 0), filament type lamps (J 49), 
neon s1gns (366) and overhead power lines (1237). to 
mention but a few. Unsatisfactory conditions at the 
receiving installations were again the biggest cause of 
difficulty- 6160. 

jj(~;:~:~~:~::~:~:~:~::~:~::~::~::~:~~:;::~:~::lll 
m FRIDAY . NOVEMBER 27. 1964 6 .30 P.M . ~~~ 

Iii MOO~BOU~CE ill 
::: By P. K . B lair, G3L TF ::: 

~ ~~ 
::: F1trnclay Hoom, Institution of Elootl'ical Engineers. \ll 
~H S:w oy Place, Victoria Embankment. London, W.C.2. m 
m Buffet Te.1. 6 p.m. ~:: 
:::::::::::::::::::::::::::m:m:::::::::::::::x::::::::::::m::::::::::::::::::::::::::::::::::::::::H~ 
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Instrument Transformers 
By J . G. WILKES, B.Sc., A.R.I.C., G30KJ • 

THE purpose of this article is to draw altention to a 
transformer application seldom consciously employed 

by radio amateurs, yet one which could well be used to 
advantage in many stations, namely, the current transformer. 
A simple non-mathematical account of its underlying theory 
is given in order to point out the more critical design features 
to be followed in any practical uses. Those wishing to 
pursue the theoretical aspects in greater detail are recom­
mended to obtain a standard text on a.c. measurements and 
a.c. instruments (I), since it is in this field that the current 
transformer is of most importance. Finally, a simple practical 
application of the current transformer in a metering circuit 
used to monitor the aerial current in a 160m transmitter is 
described. This has several advantages over the common 
thermocouple radio frequency ammeter in terms of operating 
convenience, space saving, reliability, and, not least in 
importance, low cost. 

The Current Transformer 
The essential components of a current transformer are a 

maAnetic core linking a primary and a secondary winding. 
If the secondary winding is open-circuited, the primary 
current is used only to magnetize the core material, so 
setting up a magnetic flux linkage, which produces a back 
e .m.f. of self-induction in the primary winding, and a related 
e.m.f. in the secondary winding given by the expression 

primary voltage 1111111ber of primary tums 
seco11dary 1•oltage 1111mber of secondary turns 

If the secondary winding is now closed through a low 
impedance, a current flows which interacts with the magnetic 
flux in the core, reducing its magnitude until the point is 
reached where the secondary e .m.f. balances the voltage 
drop in the secondary load circuit. In this condition the 
primary ampere-lUrns approximately balance the secondary 
ampere turns so that 

primary current ,.., number of secondary 111ms 
seco11dary current "" mtmber of primary lllms 

If the secondary impedance is held constant it also follows 
that the secondary e.m.f. will be nearly proportional to the 
primary current. The balance is not exact because a small 
part of the primary current is used to produce the magnetic 
flux necessary to drive the secondary current against its 
load impedance. This primary current component is called 
the "exciting current," and is one of the most important 
factors affecting the performance of a current transformer. 

When used for measurement purposes the device is referred 
to as an instrument transformer, and at once we become 
interested in accuracy. The effect of the exciting current now 
becomes significant. Exact proportionality of primary to 
secondary current cannot be obtained over the whole 
working range, nor can exact coincidence of phase be 
maintained. Further, the exciting current component 
cannot be regarded as giving rise to a constant error, since 
if the load impedance of the secondary circuit is held 
CQrostant, then both the secondary voltage and current 
change, and these changes depend not only on primary 
current variations but a lso on the magnetic properties of 
the core material, i.e., on its B-H characteristics. The 

• 2S Cedar Drive, Hatch End, Middlcse•. 
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accuracy can be defined in more specific terms resolved 
about the two sources of erro r : 

(a) The ratio error at any value of primary current is the 
difference between the aclUal and nominal ratios of 
primary to secondary current expressed as a percentage. 

(b) The phase error at any value of primary current is the 
phase angle between the vectors of the primary and 
secondary currents. 

These error definitions help in providing information about 
the transformer ratings and design. First ly, the maximum 
normal primary current is limited to a value substantially 
less than that giving rise to core saturation, when very 
large errors wo uld occur. Secondly, the output which 
can be obtained from the secondary without exceeding 
chosen limits of error may furtber cunail the maximum 
primary current rating. 

From the foregoing discussion it can be see.o that high 
accuracy in ratio and phase depend upon o btaining as large 
as possible a ratio o f primary current to exciting current. 
For this the secondary load impedance must be reduced as 
far as is practicable, bearing in mind the lower limit set by 
the secondary winding resistance and leakage reactance, 
and that the choice of core material beconies critical. Thus 
mu-metal which possesses an exceedingly high permeability 
at low values of magnetizing force is far superior in per­
formance to Stalloy. Current transfo rmers using mu-metal 
are available for precision work in which the ratio and 
phase errors between o ne tenth o f full load and full load 
do not exceed 0·1 per cent maximum. Such an instrument 
transformer, usually with various primary and secondary 
tapping points, is to be found in many of the higher grade 
multi-range meters as the basis of the a.c. current ranges. 
Finally, while not a design feature, it is worth noting at this 
point that , in addition to providing a reduced copy of the 
primary current, an instrument transformer also serves the 
very useful function of isolating the test gear from the main 
circuit. 

Practical Applications 
Enough has been said in the previous section to show 

that the design of a precision instrument transformer for 
very accurate work is not a task to be undertaken lightly, and 
it is not intended to attempt to do so here! Multimeters with 
broken movements, cases, etc., do appear occasionally on the 
surplus ma rket at extremely low scrap prices, and these are 
worth considering purely fo r the current tra nsformer, pro­
vided its windings are intact. U one of these is purchased it is 

AERIAL 

t:IO TOROID 
TRANSFORMER 

TRANSMITTER 

GEX54 RFC 

METER 
TERMINALS 

Fia. f. Circuit diaeram of the r.f. current monitor for a 160m 
transmitter. 
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most Important to note the value of the secondary load re­
sistor, the layout of its associated rectifier network, and the 
ranges to which the tappings are connected, before removing 
the transformer. With this proviso the parts obtained can 
then form the basis of an accurate a.c. meter of very low cost. 

The chief interest at the writer's station has been 160m 
band working, and in lUning up any Top Band transmitter 
some form of r.f. current indicator is essential, whether it 
be a pea-bulb in the aerial, or a thermocouple type meter. 
For quantitative comparison of changes made to the 
aerial/earth system an indicating meter is to be preferred, 
but thermocouple types are sluggish in usc, cannot be 
shunted to extend their rangt:, and are delicate in construc­
tion, as the writer has found out 
to his cost. It was therefore 
decided to exami11t: the possi­
bility of using a current trans­
former system. 

Co nstruction 
T he construction of one of these units is shown in the 

photograph. The location of the secondary winding on the 
ferrite core is achieved by cutting staggered slots in it on 
both faces using an old hacksaw blade. The ferrite is soft 
a nd cuts relatively easily but does tend to chip if too much 
pressure is applied. The gauge of wire used for the secondary 
can be anything from about 24 to 40 s.w.g. enamel and is 
not a t all critical. After winding the transformer an impact 
adhesive {Evostick) was used to bond the assembly to a 
Perspex mount through which soldering connection pins 
bad been driven with a bot soldering iron. The 22 ohm 
secondary load resistor, a germanium diode, its reservoir 

, . 
The r.f. current to be meas­

ured was of the order of 0·5 
amp, and light coupling 
between the aerial and meter 
was obviously desirable. Also, 
there was a further interest in 
probing the current distribution 
in th: aerial system, so a 
toroidl l core slnp: was chosen. 
with the aerial lead passing 
straight through the core centre 
acting as a single !Urn primary. 
The next question regarding 
core material for a working 
frequency of 2 Mc/s a llowed 
only one answer, ferrite. The 
slnp~ seemed to be a difficulty 
until a ferrite p~t core, type 
LA3, was found in th::junk box, 
and one Jnlf of it was used. 
This j!ave a toroid with a U 
slnpzd wall section of approxi­
mately ~ in. o.d. and 1"« in. i.d. 

To arrive a t a first approxi-

Const ruction of a typical monitor unit. The Perspcx mount is I t in. w ide Oy IJ in. high. The r.f. choke 
is a high efficiency m ini01.ture type wound o n a ferrite former. but any ~ma_ll choke should be 

satisfactory. 

mation of the required number of second'\ry turns, a little 
arithmetic was attempted. The maximum d~grec of coupling 
obtained between r.f. coils is normally found in practice to be 
around 0·25-0·30. and this was assumed to apply to the 
toroid shape. If the primary current is taken to be about 
600 mA, and a 10 turn second.u·y is used, then the expected 
sccond.try current is 

600 X ~ X 0·3 = 18 mA. 
10 

'"fhc secondary circuit must now be completed by a load 
res1sto r, and the theory clearly indicates that a very low 
value should be used. Again, since r.f. currents were in­
volved it seemed that a carbon (non-inductive type) resistor 
was required. A couple of quick calculations Jed to the use 
of the preferred value of 22 ohms, which with a circulating 
current of 18 mA gives a secondary load voltage of 0·4V 
r.m.s. I t was proposed to use a single diode detector to 
provide a rectified signal, and this would indicate peak 
voltage, that is: 

0·4 X 1·414 = 0·57V -
for the specified input of 0·6 amp r.f. to the primary. 

The first unit made to this design data was connected on 
its output side to a 0-100 tJ.A meter in series with a JOK 
ohms resistor, and for the design input, 0·6 amp r.f., th is 
gave an output of 0·52V. T his was in closer agreement with 
the design value than had been anticipated. Subsequent 
results from other units having different turns ratios and 
load resistors have confirmed, however, that the approximate 
arithmetic used does give a good practical answer. 
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capacitor, and a miniature r.f. choke (itself wound on a 
fen·ile core), are aU mounted on these pins, making a very 
compact unit. 

Results 
Reference was made earlier to the use of a microammeter 

and a high series rc.~istor in the measurement circuit. No 
meter is shown in the circuit diagram in Fig. I. and this 
omission is quite deliberate. The single diode rectifier with a 
reservoir capacitor and its own load resistor, included in the 
meter, is much less simple than it looks. and unless this 
diode resistance is considerably greater than that of the 
diode itself, the measurement circuit as a whole acts as a 
shun t across the voltage source. In this case it is the 22 ohm 
resistor in the transformer secondary, the function of which 
has already been discussed. Even the forward resistance of 
the diode cannot be neglected since, although it may be low 
when an input of several volts is applied, it rises to some 
thousands of ohms as the applied voltage drops, again 
giving r ise to errors between the input and output signals 
[2, 3]. Therefore in considering the results, we are con­
cerned not. only wi th errors arising from the current transfor­
mer but a lso errors introdueed in the detector circuit. The 
procedure adopted to separate these effects was to make 

_comp.aratlve measurements of the r.f. current through a 
·rhermocoup,Je ammeter in series with the current transformer 
primary using three different meters to record the detector 
output in· the secondary. These three meters ~vere: 

(a) A 0-10 fLA meter ir series with a LOOK ohm resistor. 
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Fi~:. l(a). The effect of meter impedance on the overall response 
linearity. Plot I: 0·100 !.LA meter with 1eries r eainor of IOK ohm1. 
Plot II: 0·1 mA meter of internal resistance 75 ohm a and no external 
series re1istor. Note the ~:reater curvature of Plot II. (b) Ideal 
(Ill) and actual (IV) r esponse plots compared, for a monitor oet 
to the numerically correct midscale value (SO !.LA at O·S amp r.f.). 
A 0.100 !.LA meter was used with a serie1 r eaistor of 8·1K ohms. 

(b) A 0-100 liA meter in series with a IOK ohm resistor. 
(c) A 0-1 rnA meter of 75 ohms internal resistance but 

with no series resistor. 
Also, three thermocouple meters were used with overlapping 
ranges for:cross checking purposes. It was found that the 
0-1 rnA meter (c) obviously shunted the rectifier circuit, but 
that within the limits of experimental error, meters (a) and 
(b) gave the same results. It was therefore concluded that 
in these two cases the loading on the -rectifier circuit was 
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having little effect and could safely be neglected, so that any 
variations observed could reasonably be ascribed to the 
performance of the current transformer. ln the graph in 
Fig. 2(a) the two curves shown are those for meters (b) and 
(c), from which it can be seen that when a high resistance 
meter is used, and when curvature is due to transformer 
ratio errors, the response obtained is linear over about 
85 per cent of the range, only departing from linearity at the 
low end of the scale. 

As direct reading scales are always an advantage, an 
attempt was made to provide this by changing the series 
resistor from !OK ohms to about 8·2K ohms when an r.f. 
current of 0·5 amp gave a scale reading of 50 !LA, i.e., mid­
scale on the meter. It was then found that the response line 
was still linear to below 0·2 amp r.f. as before, and that the 
scale reading errors were minus 10 per cent at 0·3 amp r.f., 
and plus JO per cent at 0·9 amp r.f., as shown in the graph 
in Fig. 2(b). This was considered to be quite adequate for 
most purposes. Finally, before leaving the subject of 
response linearity, to keep the picture in perspective it must 
be pointed out that the normal thermocouple ammeter 
response is completely non-linear (square Jaw) over its whole 
range. Compared with this, the response using the 0-1 rnA 
meter without a series resistor, a lthough still not linear, 
represents a very considerable improvement, as reference 
to Fig. 2(a) will show. This is certainly quite adequate for 
general transmitter monitoring. 

The incorporation of this device into a Top Band rig 
requires very little description. In the writer's transmitter a 
0-1 rnA meter, with suitable switching, is used to check 
grid drive, h.t. voltage, p.a. current, etc., with corresponding 
shunts and series resistors for the various ranges. The 
aerial current signal from a current transformer/rectifier 
unit, via the switching, is applied directly to the meter. For 
operating convenience and speed, the p.a. current and r.f. 
current functions are on adjacent switch positions. This 
point is worth noting. 

Conclusions 
The use of a current transformer makes it possible to 

build an ·r.f. current monitor into a transmitter and to link 
its output into the overall metering circuit as simply another 
position on the selector switch, thus saving the space and 
cost of a thermocouple ammeter. Compared with the 
thermocouple r.f. ammeter the current transformer/rectifier 
monitor has several advantages: 

(a) Changes in r.f. current are followed immediately, 
thus making aerial tuning both faster and more 
precise, whereas the thermocouple meter has a 
relatively large thermal inertia and is sluggish in 
action. 

(b) The monitor works into a relatively rugged d.c. 
milliammeter which will withstand large momentary 
overloads and mechanical shock far better than the 
thermocouple meter. 

(c) The scale calibration of the monitor, even in its 
crudest form, is considerably more uniform than that 
of the thermocouple type, and, as discussed above, 
with care an almost linear calibration can be obtained. 

(rl} No mechanical connection is required other than 
threading the aerial wire through the centre of the 
toroid, and the secondary measurement circuit is 
electrically isolated from the primary. The position 
of the aerial lead within the toroid has no effect on 
the output signal, and thus it is possible to slide the 
monitor along the length of the aerial to determine 
current distribution. Such measurements during 
changes of length, direction, the position of loading 
coils, and earthing of bent wire Top Ba.nd aerials 
can be very illuminating. 

(Contlrmed on page 7/S) 

RSGB- BULLETIN NOVEMBER, 1964 



TECHNICAL TOPICS By PAT HAWKER. G3VA 

Is C.W. Obsolete? · Diode T-R Switch · Aerial Reed Relay Change-over Switch · Broadband Dipoles 

Tl1e Inverse Balun Transistor Transmitters Improved Transistor P.A. Circuit 

Overmodulation Indicator S.S.B. Speech Clipping Trausjormerless A.F. Amplifier 

FO R the first time since before the first World War it is 
now possible to obtain a British amateur sound licence 

without taking a Morse examination-even if for operation 
only above 420 Mc{s. Some may regard this change as a 
further sign that c.w. is beroming an obsolete form of 
communication, soon to be completely superseded by s.s.b. 
or RTTY. 

Since there could be some newcomers who may possibly 
be deterred by these developments from tackling the dull 
grind of learning the code, let us begin this month first by 
extending a warm welcome to any GS-three-letter readers 
and then by reviewing some of the solid technical reasons 
why c.w. is likely to remain important for many years to 
come-quite apart from such practical considerations as the 
ability of •· radioese ·· to overcome the language problems 
in international communication. 

First, of course, there is the tremendous power gain and 
the bandwidth economy. Much is often made of the theo­
retical 9db power gain of s.s.b. over a.m.-less is heard of 
the far greater power gain of c.w. In this respect the figure 
of 19db is sometimes quoted but this is a rough and ready 
estimate rather than the theoretical limit. As receiver and 
transmitter stability improves, and as sharp receiving filters 
become less prone to .. ringing," good signal·to-noise ratios 
will be achieved with extremely weak signals. 

As an example of how this point is being recognized even 
by commercial communicators, we would draw attention 
to a current project of the RCA Communications System 
D ivision. l11cy are developing (see Electro/lies Wee_kly, 
New Thinking, August 19) a IOoz. pocket h.f. transm1~ter 
with a ~oz. aerial for long-distance emergency commumca­
tion. Output power is only 100 milliwatts and yet they are 
confident of what are termed continent-spanning ranges. 
The secret lies in the stability of the equipment and the 
narrow bandwidth of the receiver. Stability is achieved in 
rhe transmitter by the ingenious idea of placing the crystals 
in a small unit a ttached under the upper part of the arm to 
provide a crystal oven at body temperature. Admitte~ly 
this equipment is meant for usc by unskilled operators w1th 
a special type of coded keyer rather th:~.n for Morse, but the 
principle is still the same. 

C.w. can be read at levels well below the signal-to-noise 
ra tio necessary for conventional RTTY operation, although 
we must admit to having been impressed last year by a 
demonstration of the special " Piccolo " unit developed 
by the D iplomatic Wireless Service to permit teleprinter 
operation on low power h.f. circuits under pClor con.ditions. 
This is capable of copying signals well below the no1se level 
(although as the transmitter bandwidth is greater than for 
manual c.w., this does not really affect the argument). 

Further support for the continuing value of c.w. comes 
from the US Army, as quoted in a QST editorial (Augi!St, 
1964). The military. it is reported, after extensive evaluation 
of the various systems, h"lS concluded that " a sound and 
undiminishing c.w. capability continues to be required by 
all tactical forces to assure effective communication-
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particularly where a high degree of reliability under all 
conditions is required." 

Even on u.h.f. and v.h.f. where 'phone is generally 
regarded as "king," how many amateurs could seriously 
contemplate such interesting projects as meteor scatter and 
moonbounce without the invaluable services of the old 
pump handle? 

So, no matter how much 'phone we may usc for day-to· day 
working, the need for c.w. remains undiminished. 

Diode T-R Switch 
One way in which c.w. working can be made most pleasant 

and effective is with full break-in facilities. These days this 
is usually done by means of electronic T-R switches (such 
as those shown in IT for July, 1958, November, 1958 and 
November, J 959) to allow the same aerial to be used for 
transmission and reception. 

Recently, Mike Hughes, VE2AUB/W5, sent us details of 
a new type of T-R switch (which may by now also have 
appeared in 73 Magazine) offering a number of advantages. 
Fig. I shows the basic circuit diagram and Fig. 2 shows how 
this has been used by VE2AUB for some t ime. 

He finds that this type of switch has the following advan· 
tages: it is broadband, silent in operat ion, has a low insertion 
loss of less than one db in the h.f. range, high isolation of 
up to 8Cdb, and is simple to make and adjust. lts main 
disadvantage is that it requires a fairly high bias voltage to 
obtain maximum isolation. 

Even with no bias the switch still protects the receiver, 
but under these conditions VE2AUB/ W5 finds that it pro· 
duces some T VI due to harmonic generation in the diodes. 
But with the correct bias applied he has been unable to 
detect any trace of TVI from the switch. 

1 he I N2071 is a silicon power diode with a peak inverse 
voltage rating of 600 volts, and this is more than adequate 

To atrial L 1N2071 1N2071 
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Fir. I. Diode T·R ow itch. 
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Fla. 2. Key ina arran1ement for the circuit or Fi1. I. 

for transmitters having output powers of up to 200 waus and 
feeding 50 or 75 ohm co-axial line, provided th'lt the s.w.r. 
on th~ line is fairly low. Th~ receiving bi:ls should be about 
30 volts and the transmitting bias should be in lhe region of 
350 volts. 

VE2AUB points out that the arrangement shown is not 
the only possible one. Fewer diod!S could be used, but one 
diode must always be includ~d in lh~ position CR I. As 
shown, the switch requires a positive bias for reception, and 
a negative one for transmitting. If ch: diodes are reversed, 
the bias polarities must of course be reversed. Fig. 2 shows 
how VE2AUB obtains che bias by making use of the 70 
volts which appear across the key terminals of his transmitter 
in the key-up position; about I rnA is bled from this source 
to bias the switch for reception. He adds that break-in is 
the best investment he has ever made as far as operating 
enjoyment is concerned. 

Electromechanical T· R Switch 
One of the snags with many electronic T-R switches occurs 

whm attempting 10 use them with a transmitter in which che 
p.a. stage is not biased to cut-off in the key-up position; it 

:EARTHED 
)SCREEN 

I 

is difficult to prevent the noise generated by the current 
flowing in the p.a. from reaching the receiver. Another 
problem is •• suck-out " of incoming signals by the trans­
mitter tank circuit. 

To achieve complete isolation between transmitter and 
receiver one still needs an aerial change-over switch or relay. 
For break-in operation manual switches are out of che 
quescion and chlnge-ovcr relays lnvc to be able to follow 
the keying without clipping on dots- a requirement well 
beyond che capabilities of the usual cype of aerial relay. 

However, in QST (July, 1964) decails arc given of two 
designs for keyed aerial relays d!vclop:d by VE3AU and 
capable of op~ration up to 40 w.p.m. al power levels up co 
700 watts, once again provided thlt they are used on a 
5~ohm co-ax line that is well macched. This is possible with 
the use of single pole dJuble chrow reed relays of th: general 
type described by G3LWM in the July BULLETIN. 

One of the VE3AU circuits uses a 6AQ5 control valve: the 
other simplified design has no valves but this results in a little 
more difficulty in avoiding clipped dots at very l1igh keying 
speeds. The simplified circuit can be adapted for either 
blocked-grid or cathode keying and requires only a 12 yolt 
(or up to 22 volts for che highest keying speeds) supply at 
about 30 rnA. The blocked-grid keying circuit is shown in 
Fig. 3, but it is recommended chat che original arcicle be 
consulted for a detailed description of chis application of 
reed relays. 

The Inverse Balun 
In the July TT we made passing reference to a new type 

of inexpensive bllun developed primarily for use with u.h.f. 
television receivi.1g aerials. This brought an interesting 
letter from Mr V. R. Hartopp, development manager of 
J-Beam Aerials Ltd. 

He wrote, .. The 4 to I balun wound on an aluminium 
former was invented and provisionally patented by us and 
we feel that further information should be given lest con­
scructors are d isappointed by th.: results. 

" The hllf wavelength of insulaccd wire should be an 
electrical half wavelength and must be measured eleccricall y 
due to the variations in velocity faccor when using d ifferent 

!)'IX'S of wire and insulacion. 
Ideally, che insuluion should 
be polythenc, or better. 

" 1 he 1hickness of th: insula­

r-----~c~~~~~~~~-----------------o12v 
• ·001 -VE 

tion in conjunction with the wire 
diamcccr tktermincs th~ ch trac­
ccriscic impld tncc a•' d , \\Ide this 
is nol critical. it will concrol th ! I 
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Fir. ). Blocked-1rid version of VElAU's keyed aerial relay. Cl, 2, J, 4, O·OOI,.F feed-throuah cap;oc­
itors; CRI,l, 1Nl071 or 400-400 p.i.v. silicon diodes; RLI , hilh speed reed relay. 

race of ch:tn!!C of reactance with 
frequency, tins all'ecting the 
ba1.d .vid .h of the complele radia­
tor. 

" II is esse01ial lint the wire is 
non-irduccivelv wour.d on che 
former. 1 he fom1er need not be 
earthed co the aerial scruccure but 
must. of course. be connecced co 
the braiding of the feeder. 

"1 he wire must be capable of 
hl rdling lh! power \\ h:n used 
fo r cransmitting. This is where 
che r.f. characteristics of the 
insullcing material arc important 
as losses will p.eneracc. he~.' and 
cause cvenlual d.:scructlon. 

lr.cid;ntally, an article on 
broad-bar.d balun transformers 
using fe rri te tMoidal cores 
appeared in QST(August, 1964). 
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Broad-band Dipoles 
In the course of scanning commercial as well as amateur 

literature, we constantly observe that new and revived ideas 
diffuse through both fields at much the same time. For 
example, an article ·· An Antenna System for the Entire 
H.F. Band " in Electronic Industries (August, 1964) describes 
th.e advantages or fan-type, 48 ft. or 64 ft. two-wire dipoles, 
w1th a 20 ft. length of two-wire balanced transmission line 
into a pi-network/ balun aerial coupling unit to match it to 
50 ohm co-ax. The 48 ft. broad-band dipole is claimed as 
suitable for use throughout the range 4-30 Mc/s and the 
64ft. version for 3-22·5 Mc/s, for military or commercial usc. 

We then remembered an anicle by WSVOH and WASDEL 
" All Band Conical Antenna " in 73 Magazi11e, which 
presented two examples of what were called " two horizontal 
Vs back to back, centre-fed with 450 ohm feed line matched 
to a low impedance line with a Johnson Matchbox coupler " 
-substantially the same arrangement as above. In this case 
the conical broad-band dipoles had an overall length of 
about 105ft. with a spacing of about 25ft. at the outer ends 
(see Fig. 4), and were said to provide an effective aerial for 
use throughout 3·5-30 Mc/s with unity s.w.r. in the co-ax 
section. The actual clement can be Oat-top, inverted-V 
(centre-support) or any other configuration provided that 
the system remains balanced to earth. 

Old-timers may, of course, smile reflectively at the current 
interest in such aerials, recalling the many years in which the 
~o-callcd centre-fed Zepps were one of the main weapons 
10 the armoury of the DX-man- and even the spider-web 
broad-band dipole receiving system developed by RCA in 
the 'thirties. 
. But for more .recent recruits, this could be a relatively 

s1mple yet effecnve answer to the problem of multi-band 
operation. For those interested in more advanced forms 
of ~road-band aerials, and in particular the log-periodic, a 
rev1ew of recent developments in tltis field appears in IEEE 
Spectmm (April, 1964). 
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Fie. 4. Sln1le oupport lnverted-V fo rm o f broad-band dipole uoed by 
WASDEL (73 Mocozine, November, 196)). 

Transistor Tra nsmitters 
We had intended to give this subject a rest this time, but 

a great deal of new and useful information continues to 
appear, much of which is of value to anyone experimenting 
with solid-state transmitters of appreciable power. 

For instance, the British firm handling the Motorola 
range of r.f. power transistors (Celdis Ltd., 4 T rafford Road, 
Richfield Estate, Reading, supplied us with information 
on ~heir fast growing range of r.f. power transistors, in­
cludmg two useful Applications Engineering Reports: 
No. 100 2 ll'alls output at 160 Mc/s using the 2N2950 and 
No. 101 A citizen's baud transminer using the Motorola 
2N2950. 

A cautionary observation from No. 100 would seem well 
worth bearing in mind when tackling v.h.f. solid-state 
transmitters. 

"First attempts to build a transistorized 160 Mc/s (or, 
for that matter, a 144 Mc/s rig) power amplifier by the 
u~initiated will almost certainly result in partial or ccmplete 
failure due perhaps to one or more of the following reasons: 

·' First, the available device power gain is drastica lly lower 
than present-day valves and therefore closer attention must 
be paid to losses. Transistor impedances are extremely low 
and often contain large reactive components, usually 
capacitive. Voltage is a major considerat ion in circuit design, 
since all present-day h.f. transistors are sensitive to abuse 
arising from voltage spikes as well as high currents and 
temperatures. Fortunately, these and other obstacles can be 
overcome and highly reliable transistorized circuits and 
equipment are possible using presently available devices." 

Since writing these notes, an interesting comment has 
been received from G2IG on power transistor trends which 
we hope to refer to in the next Teclmica/ Topics. 

Improved Transistor Amplifier Circuit 
Most transistor power amplifiers use the common­

emitter arrangement, corresponding most closely to the 
standa rd valve (grounded cathode) circuit, on account of the 
high gain ; others use the common-base configuration on 
account of its higher muimum frequency for a given 
transistor; or the common-collector circuit which allows 
direct metallic contact between the transistor case and the 
heat sink or chassis. 

The distribution of the desirable characteristics among 
the tluec standard circuits has encouraged some designers 
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DRIVER TANK 

u 
Transistor mounted d irec tly on heavy 
aluminium or copper chassis 

Fia. 5. Sinale .. ended " improved power amplifier." 

to try and produce hybr id arrangements combining as many 
possible good points into a single circuit. 

O ne such approach is that described by Irving Gottleib 
in " Improved Transistor R.F. Amplifier Circuit " in 
Electronic Industries (August, 1964). This circuit, it is 
claimed, has been developed using a T exas Instruments 
2N 1908 and the autho r states that he obtained about 10 
watts output o n the 7 Mc/s amateur band using a transmitter 
consist ing of a 2N697 c.o .• 2N 1907 b.a. and 2N 1908 p.a. 
The efficiency, and thermal and electrical characteristics of 
this circuit are claimed to be outstanding. The author 
admits that some experimentation will usually be needed 
to achieve best results but states that once the input and 
output impedances have been optimized, stability is a lmost 
unaffected by driver or load variations, or by changes in 
supply voltages. 

It is also claimed that an extra dividend is provided in 
that- unlike the normal common-emitter amplifier- it can 
be modulated to almost 100 per cent by means of a trans­
former winding inserted in the positive d.c. lead. During 
modulation. the supply for this particular transistor should 
be limited to about 12 volts, compared with 15 to 18 volts for 
c.w. operation. It is pointed o ut that best results and 
greatest safety for the transistor wi ll be achieved when 
powered by a battery of adequate capacity, o r by a closely­
regulated d.c. power supply. 

A reprint of this article, and also one by RCA engineers 
which outlines a ·• solid-state v.h.f. transmitter design ·• 
capable of 15 watts f.m. output up to 150 Mc/s using a 
varactor diode power doubler can be obtained from Reader 
Service Department. Chilton Company, Chestnut & 56th 
Streets, Philadelphia, Pa., USA. 

A push-pull version of what appears to be rather the 
same basic a rra ngement of common-emitter with earthed 
collector has been used in a number of published Mullard 
designs. including one fo r a 100 wat t 5 Mc/s unit with a pair 
of PT90 I transistors and a 4 watt 8· 3 Mcfs marine emergency 
transmitter using a pair of the less costly AUYIOs. There 

HT+ 
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Fia. 6. Overmodulation indic:ator for use with a low power a.m. 
~~nsmitter. VI, EB91 ; Vl, EM84. 
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are, however, some differences between these circuits and 
that described in Electronic Industries. 

While on the subject of transistor rigs, it is worth men­
tioning that at the recent TV and Radio Show, Ever Ready 
introduced a new 12 volt battery (type TVI) made up of 
heavy duty cells (see TT, April, 1964) a nd intended to supply 
some 3 watts of power continuously over periods of u p to 
twu ho urs a day, and providing a ltogether some 40 hours 
operatio n of the extremely low consumption television 
receivers which they have developed in prototype form. 
Such batteries would appear almost ideal for portable 
operation of transistor rigs o f quite high power provided 

r------------1--------~---.~25V 

2·21( 

4 ·71( 4 •7 

Fia. 7. Typical transformerleu d.c ... coupled tr~n•lstor a.r. amplifier. 
CRI , AAi lO; Ql, ACI65; Ql, ACI66; QJ, ACI68 (11-p-11); Q4, S, 

.ACI 67. 

that the d uty C)'cle (ratio of reception time compared with 
transmission time) was reasonably high. The batteries will 
cost in t he region of thirteen shillings each. 

Over modulation Indicator 
Since so much space this time has been devoted to c.w. 

and semiconductors, we feel obliged to include at least one 
valve item fo r 'phone operators. Completely fresh valve 
circuits are, however, not exactly abounding these days ar:d 
the best we can do is the overmodulation indicator of Fig. 6 
which in various versions has been around for quite some 
time. This particular circuit comes from Radiosclwu N r. 6, 
1964, and provides immediate visual warning of any over­
modulation which cuts the carrier and gives rise to splatter. 

S.S.B. Speech Clipping 
On several occasions we have pointed out that speech 

clipping is a much more difficult matter on s.s.b. than on 
a.m., and that this tends to invalidate some of the power 
claims put forward on behalf of s.s.b. (these are of course 
only pan of the advantages of the system). Now, W2PUL 
and W2LOY, in QST, Ju ly, 1964, report on a new a pproach 
involving the clipping of the radio s.s.b. envelope at low 
level o n 9 Mc/s rather than attempting to operate on the 
actual speech a.f. signals. According to the autho rs this 
system can add even more punch to s.s.b. transmissions 
provided tha t the fi na l and the power supply can stand-up 
to the increase in average power. 

Audio Output Stages 
Another of the features of the Radio Show was the number 

of firms with domestic radiograms and record players using 
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the now popular d.c. coupled, transformerless transistor 
amplifiers. There arc several sl ightly different arrangements 
in usc but one of the most popular, due originally to H. C. 
Lin of the American General Electric Company, uses a 
complementary-symmetry pair of matched n-p-n/p-n-p 
transistors in the driver/phase-splitter with a pair of p-n-p 
transistors in the output stage. We feel that this type of 
circuit is likely to be much used eventually for such purposes 
as the output stages of transistor communications receivers, 
so it is worth getting acquainted with it. Alternatively, with 
p-n-p/n-p-11 transistors or a ppreciable power rating and 
greater gain becoming available, the simpler complemen­
tary symmetry output stage (TT October, 1962) can be used 
for output powers of several watts, preferably with bias 
stabilizjng diodes (see below). 

The example in Fig. 7 comes from a record player provid­
ing about 2 watts output to a speaker with a 25 ohm impe­
dance speech coil, although some amplifiers of this type have 
an output impedance of about 8 ohms. 

The pre-set resistor in the emitter of the first driver stage 
(in the actual equipme nt this is preceded by a conventional 
transistor pre-amplilier) is set so that the potemial between 
point A and chassis is approximately one volt higher than 
half of the d.c. supply. 

The two junction diodes C R I, CR2 provide voltage and 
temperature compensation for the bias of the output stage 
and are mounted adjacent to the output transistors on the 
same small heat sink. ln some designs, thermistors are used 
instead of these diodes. 

Complementary symmetry using n-p-n/p-n-p pairs of 
transistors was discussed in 7T (October, 1962) and is now 
being widely used in domestic and portable equipment to 
eliminate the need for driver transformers. 

H er e a nd There 
The W3J HR "synthetic rock" transisto r v.f.o. (IT, 

December, 1963) continues to attract favourable comment. 
The circuit has now turned up once more. th is time in 
Radio-REF (July, 1964) with F8NB full of praise for the 
results achieved. He uses two OCI71 transistors without any 
significant changes in component values. Because of the low 
level of output, he finds that the unit. when built in a screened 
box, can be kept running continuously without interfering 
with the receiver, though he prefers using a 9 volt rather 
than a 12 volt supply. The output is fed to a high-gain 
1852 (6AC7) amplifier. 

Although we have mentioned on several occasions our 
difficulty in finding time to deal adequately with all the 
queries which reach us, these continue to arrive in embarras­
sing numbers. 

Can we therefore appeal to members to keep such queries 
to an absolute minimum and not to get too het-up if they 
fail to get a prompt reply? We can assure one irate member 
that we do not steam off the stamps from s.a.c.'s for our 
private use as he suggests! 

An idea of the magnitude o f this problem for those who 
write regularly for publications can be deduced from a 
recent note we had from VK2AZN who told us that follow­
ing our mention of his Deltahct tuner he received some 60 
enquiries. We are glad to sec, however, that it has not 
deterred him from describing a complete receiver using this 
principle (Radio, TV & Hobbies. September/October. 1964). 
He is anxious to hear from anyone who has built the 
Deltahet. 

For several years, the recognized guide for those requiring 
a sound technical knowledge of s.s.b. has been the Collins 
soft-cover book Fundamentals of S.S.B. We were interested 
to see recently a new hard-cover book also by present and 
former Collins engineers which updates the material and goes 
rather deeper into the subject. This is the 382-page Single­
sideband Prinriples and Circuits by E. W. Pappenfus, W. B. 
Bruene, and E. 0. Schoenike, published in 1964 by McGraw-
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Hill. For those in London, there is a copy in the Patents 
Office Library in Ho lborn. 

Recently we saw exactly what happens when a large 
television picture tube is imploded in a small room (deliber­
ately in this instance). It certainly brought home the need 
to take care when handling cathode-ray tubes. But we 
regret that we cannot confinn the old joke than an 
implosion goes ·• gnab." 

O SCAR Ill 
OSCAR Ill is now undergoing final ground tests in 

preparation for a late winter launch. If all goes according to 
plan, amateurs may soon be able to communicate, via the 
satellite, over distances of several hundreds, perhaps 
thousands, of miles on the 144 Mc/s band. Depending on the 
height o f orbit the maximum distance that may be achieved 
will range between 2000 and 4000 miles. 

OSCAR Ill will measure approximately .17~ in. x 12 in. x 
6! in., will weigh about 30 lb. and will have four aerials, one 
for receiving and three for transmitting, projecting from its 
s ides. Any signal heard by the satellite within a 50 kc/s wide 
channel centred on 144·1 Mc/s will be accepted, amplified 
and translated to a 50 kc/s wide channel centred on 145·9 
Mc/s. The signal will then be retransmitted back to earth. 
The satellite's o rbit is expected to carry it o ver almost every 
corner of the globe and it will be available for radio amateurs 
everywhere. 

In addition to the frequency translator, OSCAR /II will 
carry two beacon transmitters. The first will transmit the 
identification code HI in Morse Code o n 145·85 Mc/s, as well 
as certain telemetry information. The second will transmit a 
continuous carrier on 145·95 Mc/s for tracking purposes, 
signal strength o bservations, Doppler shift and propagation 
measurments. 

The satellite programme is being arranged by the Project 
Oscar Association, PO Box 183, Sunnydale, California, 
USA. 

Instrument T ransform ers (Continued from p:a1e 710) 

The only disadvantage is that the ferrite cored current 
transformer will not perform so well at the higher fre­
quencies. No effects due to this are discernible over the 
1·8-2·0 Mc/s band, and using a reasonable grade of ferrite, 
it is probable that the performance a t 3·5-3·8 Mc/s wi ll not 
be seriously degraded. No faci lities were availa ble for the 
examination of its properties on the o ther bands, so there 
is still p lenty of scope for experiment in that direction, 
especially bearing in mind that much higher powers are 
allowed on the higher frequency bands so that a poorer 
coupling will matter much less, and may even be an advan­
tage Ln some circumstances. 

In this article an attempt has been made to explain the 
basic principles of, and to draw attention to some of the 
more subtle complications of. the a.c. current transformer, 
especially as applied to r.f. current measurements. It is 
hoped that this will encourage others to experiment with, 
and make usc of, this most interesting device. 

Refe rences 
(I) Commercial A. C. Measurements, by G. W. Stubbings, 

Chapman and Hall, 3rd Edition, 1952. 
(2) M. G. Scroggie, Wireless World, March 1952, page 89. 
(3) M. G. Scroggie, Wireless World, June 1954, page 284, 

and July 1954, page 339 (2nd part). 
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Obtaining Reliable 10 kcjs 
Frequency Markers in the 

Two Metre Band 
By P. K. BLAIR, GJL T F* 

FOR the 2m operator who wishes to work long distance 
schedules some equipment for accurate frequency 

measurement is essential. A crystal osci lla tor on I Mc/s and 
a chain of locked frequency dividers is an easy way of obtain­
ing 10 kc/s markers up to about 20 Mc/s. When the markers 
are fed into a 2m converter, however, the stronges t beats on 
the band usually turn out to be those coming straight through 
at the intermediate frequency while the 2m markers are very 
weak. This effect is particularly troublesome if an exact 
tuning range is used as the i.f. , such as 4-6 Mc/s or 14-16 
Mc/s to correspond to a signal frequency coverage of 144-146 
Mc/s. To overcome this problem we must first generate the 

• 26 Chaplin Close, Gallcywood, .Esse•. 

-

higher order harmonics of these 10 kc/s markers at a reason­
able level and then amplify them selectively before applying 
them lO the 2m converter. 

Design Conside rations 
The output and input leads to the multivibrators in the 

calibrator built by the 'yritcr (Fig. I) are common and feed 
half of a 616 or a 604 as a resistance capacity coupled ampli­
fier. This feeds the harmonic generator which uses two 
diodes, any point contact types being suitable. The output 
from the diodes is fed to an EF91 which is an amplifier with 
its anode circuit tuned to 145 Mc/s. The calibrator output 
is taken from a link on this coil via a co-axial cable to the 
converter. A triode-pentodc such as a.n ECF82 could be used 
instead of the 6J6/ EF91 combination if preferred. 

The harmonic generator is a high impedance device and is 
thus rather prone to picking up other frequencies from re­
ceiver local oscillators, etc., which give rise to many spurious 
beats in the 2m band. It is essential, therefore, to screen the 
two diodes and the associated resistor and capacitor in a 
small can and to keep the leads short and close to the chassis. 
The output coil and tuning capacitor in the anode circuit 
of the EF91 are also in a screening can to eliminate stray 
pick-up. These precautions result in only a very few 

{Colllimu·d on page 7 14) 
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Fig. I 
The complete crystal ca.libra.tor. Tl and T2 should re:sonate at I Me/§, the link windines, which are not 
critical, being formed from a few turns o f wire coupled to the resona nt windinas: Ll , tuned to 145 Mcjs, 

is J turns of 18 •.w.a:. w ire, j in. diam., t in. long; Ll, I turn output link winding couple.d to Ll. 

RSGB BULLETIN NOVEMBER, 1964 



Part 21 

Progressing Through Amateur Radio 
By K. L. SMITH, GJJIX* and P. G. MARTIN, GJPDMt 

BEFORE an appreciation of the effects of an electric 
current can be obtained, a working picture or model is 

required to help our minds grasp upon something solid in 
the abstract nature of the subject. Perhaps the main diffi­
culty is that electricity cannot be detected by our senses, 
except rather painfully by touch, and this does not increase 
our knowledge much ; except to keep ofT the h.t. points! 
We only notice the effects: the sparks, moving pointers, 
sounds, and so on. The electron theory is the model used to 
explain the effects observed, blll it is important to remember 
that it is only a model. [1, 2] 

The atomic theory has proved very helpful in explaining 
what is seen going on in the physical world. The atoms of 
many elements have outer electrons which are only weakly 
attached: others have electrons which are strongly boUJld 
(Fig. 1). 

When an atom loses one or more of its negative electrons, 
it is left positively charged, and is called a positive ion. The 
free electrons may temporarily attach themselves to neutral 
atoms, thus making them negaril•e ions. Electrons, being 
light, move freely and form the electric current. The heavy 
positive ions stay put, in solids anyway. In liquids, called 
electrolytes and in gases, positive ions often move. The 

-- -
~ 

-~) 

f ig. I. Diagramatic representa tion of atoms. The a t:om at (a) 
would lose the out·e r t wo electrons easily. In (b) t he electrons are 

tiahtly bound about the nucleus. 

latter is a disadvantage in valves and cathode ray tubes, 
where the heavy positive ions bombard the cathode and 
damage it. A cluster of electrons forms a negative ( - ) 
charge: their absence leaves an area of positive (+ )charge. 
Charge can move and forms the electric current. 

1t is found that negative charges repel each o ther; like­
wise positive charges. But a positive and a negative charge 
attract. The forces vary with the distance separating them, 
also with the amount of charge present. This remarkable 
effect of charge on charge is very important. If charges 
move under the action of these forces, work is done, this 
being proper scientific work, measurable in units. It explains 
the energy which is conveyed by electricity and this energy 
is what we buy when the electricity bill is sett led. The forces 
tending to move electric charges are called Electro-Motive 
Forces (E.M.F.s). Another name is porential. A unit of 
work is done when a unit of charge moves between points 
which difTer by a unit of potential. (See " Units," later). 

The ideas of electric charge and current as the flow of 
charge are not too difficult. Because of its abstract nature, 

• RSGB Educalion nnd Training Commiucc. 
t RSGB Technical Development Sub-Com mince. 
t Pan I or this series wns published in the September, 1964 issue o f the 
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potential is rather harder to appreciate, being a force or 
pressure in some way. One way is to imagine a kind of 
tension like s tretched rubber, driving electric charge against 
a11y resistance present. Another way is to use the mechanical 
analogy of a scenic rai lway. Mechanical potential energy is 
stored in the cars at the top of the run, or at the " high­
potential '" start. Various drops of potential occur as the 
train goes down the slopes, until it has completed the 
circuit and is ready to be raised for another run. Simila rly, 
charge move.s round a circuit with various potential c.l imbs 

powe r 
oupply 

currcnt flow• o~o_!'3 ___ _ 

Polcntl:l cx islo 
across ---.-

~~,--~---------

Fig. 1. Illustrating the difference betVreen current and potentia f. 

a.nd drops. The vital fact to notice is that potential exists 
between two points. We speak of potential diflerence or of 
potential drop across two points. (Fig. 2). 

The Electric Fie ld 
How is it that forces can operate at a distance through 

empty space? Now that is one of the deepest secrets of 
Nature, and we can only meditate quietly about it at the 
moment. Some aura or field of influence must surround 
e lectric charges, and Faraday has given us a good working 
picture or model showing this force field [2, 3]. Lines of 
force are drawn starting from the positive and ending on the 
negative charge. The direction of the electric field is given 
by the lines, and an idea of the strength by their closeness 
together. Electrons, free to move, would travel a long the 
lines under the attraction of the positive charge. This is 
opposite to the line direction because it was once thought 
that posiiive charge did the moving, and the convention has 
stuck. Examples of field pictures are shown in Figs. 3 and 4. 

Conductors and Insulators 
The electron U1eory explains conductors and insulators 

(a) 
(b) 

Fig. 3. (a.) The positive and negative charges on t he bodies set up 
ouroctive forces. (b) Two like char ge.s, in t hi s case positive, re,ul t 

in repulsion. 
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(o) ( b) 

Fir. 4. (a) A charred c:apacitor . (b) Cathode ray tube de flector plues. 

very convincingly. In conducrors like copper and other 
metals, free elecrrons exisl and move continuously in the 
body of the substance, rather like a gas. If a length of this 
material is joined between a positive and negative charge, 
the electron ·• gas " drifts a long towards rhe positive end, 
under the action of the e.m.f. existing. This drift is the cur­
rent flow. The current meets opposition by the atomic 
structure of the substance 10 a greater or lesser extent. 
This opposition is termed the electrical resistance, and the 
electrons have to do work overcoming it. In insulators, 
very few free electrons exist and no flow takes place. 

The resistance of a conductor depends on the length, 
cross-sectional area and the material used, Actual compo­
nents, called resisrors, are made to otTer known amounts of 
resistance to limit current, ;~nd so on. A circuit which should 
have a certain resistance but due to some fault has a much 
lower value, is said to be .. short-circuited." This usually 
gives rise to dangerously large currents, and the energy 
which is released in the source as heat could destroy it. 

Resistors 
Resistors are made in a variety or forms [4]. The high 

quality ones are usually wirewound. The line wire used is 
prorected by firing a ceramic coating on to it. The wire can 
be cut ofT to give a very accurate value of resistance. Wire-

,.. 
COLOUR I 

BLACK 
BROWN 
REO 
ORANGE 
YELLOW 
GREEN 
BLUE 
VIOLET 
GREY 
WHITE 

SILVER 
GOLD 
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TABLE I 
Retistor Colour Code.s 

First I Second 
Number o f 

Fiaure Fiaure N o uehu 
Followinc 

0 0 -
I I 0 
2 2 00 
3 3 000 
4 4 0000 
5 5 00000 
6 6 000000 
7 7 } not found. 
8 8 values very 
9 9 hich •nd 

uncommon. 

I Tolerance 

± I% 
±2~~ 

± 10% 
± S% 

wound resistors are less no isy in the circuits than the majority 
of the carbon types. (Fig. 5). 

Most resistors are made of a carbon/clay composition, 
which is squeezed out into lengths, cut up and has wires 
fixed into the ends. The older types were painted, and that 
was tha t, but modern types are usually enclosed in a ceramic 
tube for protection. 

The value or the resistor is usually marked on it in colours, 
but high quality ones sometimes have it printed. An early 
knowledge of the resisror colour code (Table I) is an advan­
tage. Also marked on the resistor is the tolerance: one 
cannot make a component an exact multiple of rhc uni t, so 
the percentage accuracy is stated between which rhe value 
lies. For instance, a resistor wilh a colour scheme yellow­
violet-orange-silver is 47,000 ohms ( Q) plus or minus 10 per 
cent. 

The study of a radio circuit shows that resistors figure very 
prominently. Variable resisrors exist and their uses wi ll be 
discussed larer. 

f it. S. W irewound and carbon resistors with the t heoretical syml:ol. 

Other Conduction Methods: Sem iconductors 
Other ways or conveying the electric charge exist. If 

electrons can be detached into empty SJ>ace. they can be 
accelerated towards positively charged plates. Very con­
venient ways of controlling the beam of electrons are 
carried out by using plates. grids and orher electrodes 
introduced into the path. Electrons can be detached into 
the vacuum by emission from a hot surface, and valves (Fig. 
6) operate by means of this effect. Notice that the current 
can pass in one direction only, from the hot electrode to a 
positive collector, hence the name valve. 

A very important means of conduction and control of 
electric charge developed recent ly, is by the special action 
of a semiconductor. A lillie effort studying this topic is 
rcpayed by an understanding of the devices using semi­
conductors, and therefore easy adaption by the reader to 
amateur apparatus. Semiconductors are not just poor 
conducrors, but arc classes of material which are crystalline, 
examples of which are germanium and silicon. The special 
conduction in these materials is very interesting and is put 
to good usc. [1. 5, 6] 

The material is first formed into a near perfe.ct crystal and 
is very pure indeed. The atoms line up into a patlern called 
the lattice. Heat is energy and appears as vibrarions of the 
atoms, the higher the temperature the greater the amplirude 
of vibrarion. 

.. ~·. . ... .. . . . . •·. --.·. 

Fia. 6. A d iaaram depictinc t he operation or the thermionic diode. 
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pure Germanium Crystal 

t elee~''t'"'- - -.!J.!!Jpl 
~"' flal;"-

electron original holt 
bond break 

Fie. 7(a). A pure germanium crystal atomic structure, which produces 
hole/electron pairs. 

Take germanium as an example: the atom has four outer 
electrons (for the chemists, a .. valency "of four). These 
e lectrons form the links with the neighbouring lauice mem· 
bers. Eecause of the vibration, an electron bond may be 
broken now and then. The released electron moves off 
through the lauice; it has become free. Left behind is the 

Impure Crystal, Doped with 
a thru Elrctron Substance 

t t . . j n~gat1vr 10n 

impurity about 
to produce a hole 

11e 
nogativ• 

ion 

i 
hole 

Fie. 7 (b) . A germanium crystal doped with an impurity havina three 
available outer e lectrons, and which produces holes. 

vacancy, or in other words, the positive ion. lt is very easy 
for one of the other bonds to switch round and fill the gap. 
The vacancy has, as it were, moved off. This ·• positive hole" 
also moves through the lattice (Fig. 7(a)). The difference is 
that the detached electron is free, but the hole appears to 
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Doped with l iH Electron su bstancc 
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f i,&. 7 (c). A germanium crystal doped with a five·electron substance 
and which produces electrons. 
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move because bound electrons (different each time) move 
into the space. Thus two methods of charge conveyance are 
noted: electron flow and positive hole flow. Temperature 
effecls thus produce a hole-electron pair. The higher the 
temperature the greater the chance of bonds breaking and 
current flowing, even in a perfect crystal. This means that in 
semiconductors the resistance to current drops with in· 
creasing temperature. This is a test for semiconductors 
because in conductors of the metallic type an increase or 
temperature increases the resistance. Carbon has a resist· 
ance which decreases with temperature, and is strictly a semi· 
conductor. 

The above act ion is technically termed " intrinsic·· 
semiconduction. If a hole and an eleclron meet, they 
disappear from the scene. 

The real interest starts when the pure material is deliber· 
ately made impure by a controlled amount. This is called 
"doping" the material. If a substance like indium is added 
to the germanium, then with only three available outer 
electrons, only three bonds are formed in !he latt ice and the 
incomplete bond allows the easy production of a positive 
vacancy by accepting a nearby electron (Fig. 7(b)). The 
indium becomes a negative ion, and the positive hole moves 
off in the way described earlier. The negative ion stays put 
locked into the lattice. 

Now try an impurity like arsenic with five available outer 
electrons (Fig. 7(c)). Four are taken up in the lattice bonds: 
!he fifth is very easily detached and wanders off through the 
lattice. The arsenic is left as a fixed positive ion. At ordinary 
temperatures virtually all the impurity centres have lost the 
appropriale charge and are ionized. Therefore the resistance 
of doped semiconduc1ors is a good deal lower than that of 
the pure material. Notice in particular that the current is 
convj:ycd by one type of charge only. This is called "ex­
trinsic" semiconduction. The material producing holes is 
the "p-type " , and that producing the electrons is the 
"tHype." The other effect is going on as well (intrinsic), so 
a few carriers or charge of opposite sign exist. 

This Jopic has been discussed at some length, because 
semiconductor rectifiers and transistors are becoming so 
common, and their act ions are explained by the above 
picture. 

Units 
All ordinary quantities require a standard value of 

measure. Thus we buy a pound of sugar or a gallon of 
petrol. Electrical units are required for the same purpose. 

The size of the units are chosen to be convenient for every­
day use. It is perhaps most important to see the meaning of 
the quantity being measured, rather than just knowing the 
size of the units. This avoids such phrases as " the volts 
running through him!" 

The units, and multiples of them, are quantities of some­
thing. They have symbols which are used to identify the 
quantily and also act as the algebra letters in the equations 
used to state the relationships between them. Jt is common 
practice to use these letler symbols both for the quality 
being discussed, and for the quantity of it being used. Thus 
Q means electric charge, and also the number of units of 
charge . 

The unit of charge could be taken as one electron, but 
this would be far too small for convenience. In fact the 
chemical effect (electroplating a known weight of silver) was 
originally used to define a unit of charge. This is called a 
Coulomb, and the number of electrons in a Coulomb is 
6·28 X 1018• A surplus of eleclrons gives a negalive Coulomb, 
a deficiency a positive unit. 

A Coulomb flowing per second is a unit of current, called 
an Ampere. 

Work or energy is measured in Joules. The rate of working 
is the power output, and is measured in Joules per second, 
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commonly called Watts (W). 740 Watts is the rate of 
working of o ne horse power (h.p.). In the electrical case, 
when one coulomb moves between points d iffering by unit 
potential, one Joule of work is done. 

The unit of potential is the Volt ( V). IJ one Coulomb 
passes for one second, o ne Joule per second is the rate of 
working. The circuit is producing power at the rate of one 
watt. One coulomb per second is an ampere, therefore if one 
ampere flows under the act io n of one volt , one watt is the 
power consumed. Jf JO coulombs move through fo ur .volts, 
then:-

Work done is 10 x 4 = 40 Joules. 
If this is done in one second, then the rate of working is 
40 watts. 

Therefore it is seen that:-
Waus = volts X amps. 

Going the other way, for example, a transmitter with an 
ourput of 100 watts on for 9 minutes radiates 100 Joules 
every second, or 

100 x 60 x 9 = 54,000 Joules altogether. 
One" unit "of electricity is o ne kilowatt-hour, or the energy 
delivered by 1,000 watts running for a n hour. 

The un it of resistance is called the olrm (.Q). It is the 
resistance which allows one an1pere to pass when one volt 
exists across it. Ohm's Law is the relation between 
current, potential and resistance. 1f the potential is increased, 
the current increases in proportion, but if the resistance goes 
up, the current goes down, this case being an inverse pro­
portion. Ohm's Law is written using the symbols:-

V 
1 = 7[ 

where it is seen that I increases with V, but decreases as R 
gets bigger. 

Now, Walls = I X Jl 

Take W = I x V and 1 = ~ together, describing the same 

circuit, the V's and /'s a rc equal. Substitute I from Ohm's 
Law into the power equation:-

W = vx (v=r 
Or using 1 x R = JI:-

W = I X (/ X R) = I!R 
These give directly the power in a resistance for a known 

voltage, V, across it, or a known current, I, flowing through 
it. Notice that the power follows a square law of either Jl or 
I . It is important to write down the values of the quant ities 

TABLE 1 

Prefix Symbol Multiplier 

pi co· p I 

} ..... ,,;,,, 10" 
nano- n I 

""fiji""" 
micro- I' 

I 
""fiji""" 

milli- m I 
1"01 

kilo· l k ! 10' I} multiple mega· M 10' 

Exompfes: 

I picolar>d (I pf) is or a F>rad. 
1,000,000,000.000 

I Megohm ( I MO) is 1,000,000 ohms. 
I 

I n:a.nosecond (I ns) is or a second. 
1,000,000.000 

no 

in terms of the basic units: volts, amps., ohms, etc., but 
multiple and submultiple units are often inet (see Table 1), 
and the safest way of using them in calculations is to reduce . 
to the basic units. Thus if volts are divided by milliamps in 
an Ohm's Law equation, and the answer was written 
mistakenly as ohms, it would be a thousand times too small! 

An important point to notice ·is that Ohm's Law only 
applies to ordinary resistors: these are said to be linear. The 
type of conduction found in valves, for instance, is mainly 
non-linear (remember that if the voltage is reversed, no 
current flows at a l l). Semiconductors have a resistance which 
is non-linear. Ohm's Law cannot be used on non-linear 
resistances, except when the voltage and current changes a re 
so small that the resistance can be taken as staying constant 
over this small region of interest. Some resistors change 
their value very markedly with temperature, and these are 
known as thermistors [7]. 

We have begun to advance to the front line of our subject, 
covering the models used to picture what is going on. The 
laws of charge affecting charge have been mentioned, and 
the various methods of the conduction of the current. 
Units necessary to measure the q uantities involved have been 
covered, but methods of measuring them are very importan t 
in all practical ci rcuit testing. Next time we will discuss 
suitable instruments to do this job in the amateur shack. 

T hings to Do and Notice 
Attractiotl and Repulsion. You can easily study the forces 

of attraction and repulsion of electric charges by hanging up 
a small light ball of silver paper or plastic foam. The books 
traditionally quote " pith."* Hang it up by a silk thread 
(an insulator). Rub a st ick of sealing wax, a fountain pen or 
a piece of polythene with a cloth. Touch the ball with t his 
rod which will now be charged. Some of the c harge will pass 
on to the ball, and any further advances with the rod to­
wards the ball wil l result in it being repelled. The charge on 
the rod should be negative. 1f you can obtain a piece of 
silk and rub a glass rod with it, a positive charge should 
result. Use the charged ball to check this. 

Resistance. Ta ke a few lengths of fairly thin copper wire 
about 10ft. long. T he type of wire found on old loudspeaker 
transformers is s uitable. Connect up a cycle lamp battery 
to one of the wires, take the other end to a torch bulb, and 
the other side or the bulb back to the battery. "Crock " 
clips are useful for this sort of thing. Now connect the other 
lengths of wire in series, so increasing the total length in the 
circuit. Note the brightness of the bulb. Try the other wires 
in parallel with l he first, thus increasing the cross-section. 
This simple experiment should convince you about how 
resistance changes with length and c ross-sections of conduc­
tors. 

Switch on a set or amplifier which uses miniature valves 
with glass bases. Walch the heaters during switch-on. Some­
times you will see a sudden bright glow which dies away to a 
dull red. This shows that the resistance of the metal heater 
wire is lo w when cold, and gives rise to a current surge when 
switching on. The resistance rises as the temperature 
increases. 

If you connect a crystal diode (obtainable from old TV 
sets) in series with the bulb a nd battery, then one way round 
the bulb will light, but not the other. Connect up the diode 
backwards, so that the bulb is out, and hold the d iode in a 
match flame. Very soon the bulb will light. Let the crystal 
cool ; the bulb goes out again if you a re lucky enough to have 
the crystal sti ll working! This is convincing evidence of the 
resistance decrease with rising temperature in semicon­
ductors. 

Break up a carbon resistor and note how the wires are 
joined to the composition. 1f you use a high and a low value, 

• Obtainable from elder wood. 
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the difference in the composition material wiU probably be 
noticeable. 

The last two experiments result in the destruction of the 
devices used, and it is interesting to note that whole books 
have been written, and much researcl1 carried out, on the 
subject of "Non-Destructive Testing." It has become a 
science in its own right, and can be seen most effectively 
used when testing things like ancient oil paintings, and the 
like. 

SUPPORTIN G PROGR.AMME 
The following discussion supports the main theme, but 

is not essential for an understanding of it. 
Mathematics has a reputation of striking fear in some 

people, or of causing strong feelings because of lack of 
understanding. But mathematical ideas are not so difficult. 
A few simple notions can help to make clear what is going 
on in a circuit or component. A litt le thought is amply 
rewarded by a greater understanding, and more p leasure is 
experienced. 

l f one looks round anywhere, the common factor is the 
change going on. The whole system appears to have causes 
giving rise to various efrects at a greater or lesser rate. The 
ideas rate of change, and causes and effects, are the mathema­
t ical notions most appropriate right now. M aths? Where is 
a ll the adding, dividing ... . fractions and things'/ These 
calculations require to be done, oF course, but are the least 
interest iJ1g. It is best to get someone else to do them, if you 
can. Many people have not progressed past arithmetic into 
the maths in which figures hardly figu re a t all [8]. The 
advanced reader will have already recognized that the maths 
of chan ge is the calculus, and of causes and effects, the theory 
of functions. 

1f you catch the h.t., one effect is that you shout. 1f the h.t. 
is made higher, we may assume the yell will increase (up to a 
certain limit, of course!) In this example, there is no easy 
connection between the h.t. value and the noise output. 
To state the case in mathematical terms, we say that the yell 
is a flmction of the h.t., writing it as:-

Y,u = f(H.T.) 
Function means that if one thing varies, then another does 

also, according to some rule. Jn nawra~ occurrences, the 
connection is often remarkably well defined, and can be 
stated as known mathematical functions. 

y 

Y•l(x) 

b 

0 
Ori gln=t-------~a~--------------------~- x 

cauu 
Qndcpoorid.iit variable) 

Fie. 8. A graph shows at a g lance the relationship of one quantity to 
another. Often it is a picture of oa mathematica l law, but just as 
often the curve is produced by plottinc pairs of values obtained by 
measurements usina meters, etc. A value of X, say a, aive.s a cor· 
responding value for Y, b, according t.o the law connectina: them. 
The X and Y pfates in oscilloscopes are io named because the 

cathode ray tube is a araphical draw ina machine. 
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---+--+--+--+---11---+- -+-• + v 
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I • 2V 
(t-.Y., with A - ! lor this example) 

A 2 

Fie. 9. The straight line law connects thing• that are in direct prop or· 
tion, a decrease or increase in one 1ives a correspondina decrease 
or increase in the other. Thus an h.t. suppty of SOOV can be t!Ucpected 
to pack twice the punch of a lSOV one. if you touch the live terminal 

(Ohm's Law is a direct proportion). 

Graphs: are particularly useful in showing the connection 
between causes and effects; that is, the variation of one 
quantity as a function of another. The cause is plotted along 
the horizontal axis, and is usually denoted "x." "v" is 
plotted vert ically, and is the effect, or function of" x." 

Some graphs, or the mathematical relations from which 
they are drawn, are very general and important. TJ1e 
function LS called the mathematical law of the graph. Some 
natural occurrences, especially in radio and electronics, 
follow these laws closely, and connections between diflerent 
things are found which would not have been suspected other­
wise. 

The first one is called the straight line, or the linear law. 
The quantit ies which are connected are said to vary linearly, 
or to be in proportion, For instance, doubling the cause 
doubles the efl'ect. Thus Ohm's Law is a linear one, because 
if the voltage, V, is say, trebled, the current flowing is 
trebled. If V is doubled, I is doubled, and so on. This is 

3 

2 

oL----1----+--+---+....,. + R 
2 

1 • .£ 
A 

(I-=w, wllh V= 2 and A 

4 

now varying) 

Fir. 10. This law shows how one quantity drops off u a nother in· 
creases. Tthese two quantities a r-e connected by an inverte propor-· 
cion. The current from the mains can be expected to rise out of 
hand, if a ne.eliaible r-esistance is connected across it. H ence f'utes 

are u1ed to protect life and property from .short•circuits. 
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y"' 1!..2 
4 

7 8 9 10 +• 

(Y•kx~ wi th k chosen as 1/4 lor this example) 

Fie. II. The tquare law, the shape of the curve beina known as a 
paraboto, is found on no n-linear mete.- scales such as the thermo• 
couple and hot wire ammeters. Valve curves approximat·e to this 
taw. Spin the curve about the Y axis and the shape of a headla.mp 

or dish reflect.or is obtained. 

written: V = 1 X R. If the resistance R is fixed, doubling V 
means that I must double to keep the equals correct. 

Secondly there is the inverse law, or inverse proportion. 
If, in Ohm's Law, the vollage is now held steady and R 
varied, I is found to drop as R is increased. In fact, I is 

halved if R is doubled. I = ~· so obviously as R gets big­

ger, I gets smaller. Mathematicians call the curve obtained 
from this type of equation a hyperbola. 

Now we come to the square law. If a number, call it C, 
is mulliplied by itself, it is said to be squared, and is written 
c•. If it multiplies three times, C x C x C, it is called C 
cubed, written C3

• Jf four times, it is written c•, and so on. 
Consider Y = k X'; this is an example of the square law, 

and the curve obtained is called a parabola, which is the 

+E 

9 

8 

7 

5 

4 

3 

2 

0 23 <156789 

E=-%2 
(E=~2,whcrc k=4 ror thi s example) 

Fie. 12 .. The inverse square law results in a fast lessenina in the 
e ffect as the cause qua ntity increases. Thus as one moves away 
from the earth the effect would be a fast drop off in aravitational 
force. Similarly the distant D X theoretically receives a very small 

s ianal compared to the chap next door. 
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SQO\C IIOW through 
four t imes the area 

fia. 13. The inverse square law. The radiator is assumed to emit 
equally in all direction!i. 

shape of the dish a t Jodrell Bank and car head-lamp reflec­
tors. The value of anode current in a valve varies very 
roughly as the square of the grid voltage, and some circuits 
are known as ·• square-law detectors." 

One more will suflke for now, and that is the very impor­
tant ' ·inverse square law." If some quantity £ varies 
inversely as the square of another quantity r, I hen we write: 

£ =!!... 
r" 

where k is some constant (co~slants ;usuallyl come into 
these laws to make the equals right). Notice that £ drops 
on· very rapidly as r is increased. Thus we have a way of 
showing the connection between two quantities. 

The amazing thing is that so much in the world of nature 
follows these simple laws. Take the inverse square law, for 
instance. The energy radiating our from an aerial passes 
across any sphere enclosing it. The energy going through 
the area at B, say two miles away, is the same as that going 
through A at one mile. The energy crossing unit area at B 
is smaller than at A, because the surface area of a sphere 
radius 2 miles is four times as large as that of a sphere 
radius one mile. Thus the energy crossing unit area at B is 
one quarter of that crossing a unit at A. T he strength d rops 
off as the inverse square of the distance. Other examples 
now suggest themselves : light, for instance, and electric 
fields and gravity. In fact anything that radiates from the 
centre of a sphere. 

Finally, the rate of change [9] of functions, or of eflects, 
with their causes is seen to vary over the range of interest in 
most of the laws illustrated (except the straight line, which has 
a constant rate of change). The square law shows an ever 
increasing rate of climb as the quantities become larger. 
The inverse square law shows a rapid fa ll at first, then a 
smaller change [rom then on. 

Of great importance is the idea that if a small enough 
part of any curve is taken, then that part can be considered 
as a small section of a straight line, without much error. 
In other words, the small region can be looked upon as 
linear. So, if small signals are fed 10 a val.ve o r other non­
linear circuit, then undistorted outputs can be obtained. 
However, for large signals, the curvature causes the over­
loading and rhe distortion. This idea is useful in many 
applications. 

(Part 3 of this series will appear shortly). 

References 
[I] RSGB Amateur Radio Handbook. 
[2] George Gamow. " Biography of Physics," Chapter 5. 

Hutchi.nson Science Library. A very entertaining book. 
(Comlnuctf 011 page 728) 
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End-fed Aerial Matching Unit 

By F. G. RAVER, Assoc. IERE, G30GR * 

T HE usc of a reactive network for matching dissimi.lar 
impedances is generally well known ( I] and the aeria l 

matching unit described here is simply an application of 
these principles. It is intended for usc on the 3·5 Mc/s to 
28 Mc/s bands, with pi-output transmiucrs, and end-fed 
aerials of indeterminate length. rn tests, it allowed a 120 
watt transmi11er to be fully loaded on all bands (3·5-28 Mc/s) 
with any aerial from 6 ft. to 160 ft. in length. A length 

COIL _..- ~~~~~~~1l 26 turns ol 
18 swg w l r~ 
wound on 
2112" dlo 
torm~r 

3'12 • long 

CO-AXIAL SOCKET FOR 
TRANSMITTER CONNECTION 

12-WAY 
SWITCH 

I O 26 

AERIAL 

Fie. 1. Circuit diaa:r"'m of end·fed aerial matchina: unit. 

greater than 160ft. was not available during tests, but could 
be used. 

Co ns truction 
The circuit is shown in Fig. I. T he 12-way switch posi­

tions :~re marked to agree with the number of coil turns in 
c ircuit. With the switch in the ·· 0 " posit ion, the coil is 
completely shorted, while the ·· 26 " position puts the w~ole 
coil in circuit. An ordinary single pole 12-way rotary sw1tch 
was used, and appears to be adequate! though a transmitter 
type switch would have been fitted 1f to hand. A make­
before-break switch is preferable to the break-before-make 
type. A wide spaced variable capacitor is necessary: the one 
fitted was from an o ld 1154 transmitter. The voltages across 
the capacito r depend on the aerial, as well as transmitter 
power, and spacing at least equal to that of the p.a. tuning 
capacitor is recommended. . 

Coils of other dimensions could be used, though the co1l 
shown can be wound on a readily obtainable Eddystone 5 
in. x 2J in. diameter Frequcntite former. The wire is 
strained ·looped through one end hole, twisted and soldered. 
The 26 iurns are wound on. and the end similarly fixed. To 
simplify construction, short pieces of ordinary single flex 
were soldered on, tappings being staggered as in Fig. 2. 
This allows short leads to the switch, with no crossing. 

The layout in Fig. 3 was adopted, with plywood panel and 
l in. th ick baseboard. Dimensions can be changed to suit 
a dill"crent capaciwr or coil, or to lit an existing cabinet. The 
coil should be at least half a diameter from a metal chassis, if 
used. The coil is mounted with brackets, and the flexible 

• Reddin:;>. l..~nJJn H!J!~. U ,>::>~·on-Scvern. Worcs. 
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leads are cut and soldered to the switch tags. The switch 
was fitted with the dial shown in Fig. 3. The switch stop 
pin was removed to a llow complete rotation. 

A stand-orr insulator provides an aerial terminal. The 
earth terminal is connected to the co-axial socket (Figs. I 
and 3). A short piece of 75 ohm or similar co-axial cable is 
used between the pi-output socket of the transmitter and the 
matching unit. The length of cable depends merely on a con­
venient layout of equipment. 

Aerials 
The length of the aerial need not be known. However. 

adjustments to the matching unit are in general less critical 
if the wire is fairly long. Better radiated s ignal strength is 
a lso to be expected from reasonably long aerials. If the 
aeria l is very short, adjustment of the capacitor is likely to 
be critical. In tests with an aerial 4 ft. long, sparking over 
began in the 12-way switch when the transmitter was loaded 
to an input of only about 75 watts, and this set a limit to the 
shortness of aerials tested. 

If an r.f. ammeter is included in the aerial lead, current 
will be fairly high on bands where the aerial length is near an 
odd multiple of quarter-waves, but fairly low where the 
aerial length is near a multiple of half-waves. T his arises 
because Waus = I' x R, where R is the resistive part of the 
aerial feed impedance, and is high at ha lf-wave points. 
Therefore low aerial current on some bands does not indicate 
inefficiency. 

When the aerial system is unchanged, maximum current, 
as shown by the ammeter, will agree with maximum radia­
tion, as checked with a field strength meter. lf the aer ial 
system or operating frequency is changed, a change in aeria l 
current is to be expected. 

When a standing wave indicator is included in the co­
axial lead from t ransmitter to matching unit, nearly zero 
reflected power is to be expected when almost perfect 
matching is obtained. When loading of the t ransmitter is 
obtained at some impedance o ther than that for which the 
s.w.r. indicator is intended, reflected power may be shown. 
This does not necessarily mean that there is any drop in 

{ : :. ,, "' 
} I I· I. 

i 

: : I :. 
I j 
j 

,, 
1- ·-I. j 

I i .< 
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. 1 • I 

• I 
"' Ll • I ·i 

! n .. • I • F • 
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i l l 
l I ·\ 
I S l 
.• I .\ 

_i i.i 26 
,. 

o 200pF 

0 
I 

23 
45 

7 

9 TO 
SWITCH 

12 

15 

19 

SWITCH AND 
TRANSMITTER 

Fir. 2. De t a ils of coli and tappinrs. The coil is wound o n an Eddystone 
Frequentite former. 

723 



power radiated from the aerial, because the transmitter pi­
output circuit can feed eiTcctively into a line with a high 
standing wave ratio [2]. When the co-axial cable is only a 
few feet long, it is not necessary that transmitter or matching 
unit adjustments a rc selected to obtain any particular 
impedance in the circuit between transmitter and matching 
unit. ln practice, this circuit is likely to be working at an 
impedance of some 50 ohms to .100 ohms or so. 

If a harmonic filter of particular impedance is included in 
the co-axial lead from transmiuer to matching unit, it then 
becomes necessary to adjust the transmitter and matching 
unit until this circuit is wo rking with minimum reflected 
power at the filter impedance, as shown by a s.w.r. indicator. 

Matching Adjustments 
The 12-way switch is initially set at" 0" and tile capacitor 

at minimum. The p.a. anode and output capacitors o f the 
transmitter are then adjusted in the usual way. If the trans­
mitter cannot be loaded sufficiently, the matching unit switch 
is rotated to introduce I, 2, 3 or more turns, and the 200 pF 
capacitor is rotated until correct loading is obtained. 

On the hJ. bands, few turns will be required, but on 3·5 
Mc/s in particular, 12, 15, or more even turns may be re­
quired. As various combinations of inductance and capaci­
tance can provide a suitable impedance match, there is some 
overlap of switch and capacitor setiings. One switch position 
can be noted for each band, for reference, or may be found in 
a few minutes by rotating the switch, begiJming with no 
turns in circuit. 

T he transmitter can be loaded with its pi-tank output 
·Capacitor in many positions, corresponding to a wide range 
of output impedances. The output capacitor may be ad­
justed for about 75 ohms (as if working into a dipole) and 
loading adjusted with the matching unit. In all cases the 
p.a. tuner is dipped for minimum anode current in the 
normal way. 

12-WAY 
SWITCH 

.. 

AERIAL EARTH 

TUNING 

SWITCH SCALE 
FITTED TO KNOB 

Fir. 3. Component and wirina: layout .. The switch scale shows the 
actual number of turns in use. 
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General view of the end·fed aerial matching unit. 

Receiver Coupling 
The unit can be employed to improve matching between 

the aerial and receiver. Where aerial and receiver impedances 
arc reasonably s imilar, no improvement will result from 
including the unit, But on bands where a bad mis-match 
exists, including the unit will increase signal strength. 
Adjustment is simply for best results, as shown by the 
receiver s ignal strength meter. 

A matching unit of this kind intended for re~ption only 
can be constructed witl1 a small receiver type coil and 
capacitor. 

References 
[I] " R.F. Transformers using L-C Networks," R . C. 

Hills, G3HRH, RSGB Bu LLETIN, May 1962. 
[2) "Some Reflections on Standing Waves," R . C. Hills, 

G3H.RH, RSGB BuLLETIN, January 1964. 

Marke rs on 144 Mcfs (Continued from p"ge 7t6) 

spurious signals being found between 144 and 146 Mc/s, and 
these are weaker than the 10 kc/s markers. . 

The rest of the calibrator is quite conventional except that 
the I Mc/s oscillator is transistorized and encased in a well 
lagged tin remote from the rest of the equipment. A buffer 
amplifier transistor is also incorporated in the tin and tbe 
unit is coupled by co-axial cable to the rest of the calibrator. 
The I Mc/s crystal oscillator is adjusted to zero beat with 
MSF and enables frequencies to be measured on 2m to an 
accuracy of ± 500 c{s. 

If an output is required for the lower frequency bands it 
could be taken from the anode of the 6J6 amplifier at high 
impedance or via a cathode follower if a low impedance feed 
is required. 

In conclusion the writer would like to thank G3CCH for 
ideas which were used in the design of this calibrator. 
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Single Sideband 
By G. R. B. THORNLEY, G2DAF * 

WH ILE it is undeniable that the use of commercial 
single sideband equipment is increasing, many 

amateurs are keen experimenters and prefer to build their 
own transmitters or receivers. 

The re have, over the years, been many articles describing 
complete items of sideband gear, a nd circuit details and 
component values are usually given. Notwithstanding this, 
the serious constructor would like to know more about the 
operating pa.rameters of some of the basic units. This a pplies 
particularly to frequency conversion or mixing processes 
where a low level sideband signal is heterodyned by the r.f. 
output from the v.f.o. or the conversion crystal oscillato r. 
Quite often there is no immediately clear answer to the 
question,·· Is there sufficient injection voltage to ensure that 
the mixer o utput envelope is ito linear relat ionship to the 
mixer input envelope?" or alterna tively, " Is the distortion 
o n my signal caused by having the injection too high ?" The 
constructor is further batlled by finding that the amateur 
sideband handbooks are not very helpful either, and that a ll 
authors appear to assume that the reader will know all about 
this simple process and that it is unnecessary to waste space 
on it. 

Detailed checking of the desired type requires (i) the 
construction o f a su itable rest rig, (ii) laborious plotting of 
many characteristic curves. and (iii) detailed analysis of 
results. The writer's present commitments are such i\ is not 

• 5 Janice Drh·c. Fulwood, Preston. l :tncs. 
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Fia. 1. 12AT7 mixer with oscillator input of 5 volts and no lr'id 
current. 
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Fie. 2. 12AT7 mixer with oscilluor input of 12 volts and 50 ~-tA arid 
current. 
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possible to personally undertake this kind of work. However, 
during a conversation on the 80m band in which this sul:!ject 
was discussed in detail, G5UG was kind eno ugh to volunteer 
to undertake the necessary work and forward the details for 
the benefit of BULLETfN readers. 

Triode Mixer Operatio,n 
A balanced double triode modulator/mixer was selected 

as representing the classical a nd most widely used method of 
frequency conversion. The primary purpose of the experi­
ments was to determine the limits of amplitude for the 
oscillator input for most favourable mixing in terms o r (i) 
input volts/output volts linearity and (ii) levels of unwanted 

1·0 

·9 

·8 

·7 

VOLTS IN •6 
AT 455 Kc/s. 5 

· 4 

·3 

· 2 

·I 

0 

VOLTS 
INPUT OUTPUT 

1·0 2·0 
·9 I· 83 
·8 I • 69 
•7 1· 52 
•6 I · 38 
• 5 I · 24 
·4 1•06 
·3 · 9 
·2 · 75 
·1 · s5 

1 
VOLTS OUT AT 2300Kc/s 

2 

FiJ. 3. t2AT7 mixer with oacill:otor input of IS volts :ond 100~ 4rid 
current. 

1•0 

·9 

·8 

·7 

VOLTS IN •6 
AT 455Kc/s.5 

· 4 

· 3 

· 2 

·1 

VOLTS 
INPUT OUTPUT 

1·0 2·0 .. 
·9 I ·93 
•8 I ·76 
•7 I• 62 
· 6 1 '48 
· 5 I · 3 
· 4 1·12 
·3 ·9 
· 2 • 65 
· 1 ·36 

1 2 
VOLTS OUT AT 2300Kc/s 

Fie. •· 12A U7 m ixer with oscillator input of 8 volts and no e r id 
current. 

1•0 

·9 

·8 

·7 

VOLTS IN ·6 
AT455Kc/s.

5 

· 4 . 

· 3 

·2 

·t 

0 

VOLTS 
INPUT OUTPUT 

1 •0 2 ·0 
·9 1· 6S 
· 8 1 · 7 
. 7 1. 54 
· 6 1· 37 
· 5 I• 22 
· 4 1 ·03 
·3 ·82 
· 2 ·62 
·I ·44 

VOLTS OUT 
1
AT 2300Kc/> 

2 

Fia. 5. llAU7 mixe r with oscillator Input of 14·7 volts and 50~-tA erid 
current. 



products in a standard double 
triode push-pull mixer circuit. 
The circuit used is shown in 
Fig. 6. 

Five characteristic curves 
were plotted-three for the 
12AT 7 valve and two for the 
12A U7. These are shown in 
Figs. 1 to 5. 

Fro m these it is clear that 
best mixer linearity is obtained 
when the stage is driven into 
grid current by the oscillator 
output. T he improvement in 
linearity by maintaining grid 
current is significant in both 
the 12AT7 and the 12AU7, 
and a noticeably greater con­
version conductance is a lso 
obta ined. 

r-----------------.. ~v 

In the grid-current condi­
tion , however, measure ments 
showed that third o rder pro­
d ucts were in the output, and 
were in some cases as much as 
20db greater than in the oo 

Fla. 6. Circ uit of the test unit used to obtain the char-acteristic curves shown in figs. 1-S. togethe r 
wit h the siJnOII and heterodynina sources and the output measurina instrument. Tl and Tl are. 

individually scre ened transformers resonant at the required fre quencies. 

grid c urrent condit ion. On the other hand, harmonics of the 
two input frequencies tended to decrease slightly in the grid 
current condition by 5 to IOdb. 

G5UG also comments tha t, prior to making the measure­
ments. and verified later, it was noted that the intensity of 
harmonic outputs was critically dependent on the balance of 
the mixer valve. No precise measurements were taken, nor 
did time permit any more further balancing adjustments 
than t he circuit as shown would allow. It is thought that 

Mobile Column 
By E. ARNOLD MATTHEWS, GlFZW • 

T here have been surprisingly few reports of mobile act ivity 
this month, and the only mobile rally of which we have any 
details was a venture by the Harlow and District Radio 
Society. 

Magda len Laver's isolated village hall, out in the country 
adjoining Harlow, was, on September 27. the scene of the 
Ha rlow and District's annual Mobile Rally, where over 600 
people gathered. Of 180 cars which arrived, 60 were equipped 
for two-way radio communication, and at times mobiles 
were " queuing " to make contact with the ra lly sta tion , 
GJPRN/M , operated by Leslie Cox, Basi l C hambers and 
Ro ben Frost, G 3SZF, the youngest member of the society. 

O ver 50 prizes were do nated by the trade, and these were 
presented to the winners o f the various competitions by the 
society's President. T . A . J ohnston, G6UT . 

Cossor Electronics Ltd., of Harlow, made a substantial 
contribution to the success of the event by demonstrat ing 
for the first time in tllis country a transistorized Raytheon 
transmitter-receiver. 

From the rally's proceeds. the RAIBC will benefit financi­
a lly by a substantial donation. 

Operating Notes 
G2ANX/M (East Mo lesey) lms built a very neat vario­

meter into the base loading coil of his aeria l, which over· 
comes the difficulty o f making tuning adjustments if the 
unit is mounted inside the car boot. for closing the boot 
cover upsets the capacitance. The variomcter coil consists 
of 25 t urns oo a i in. diam. former. A strip of presspahn is 

• I ShonbutlS Lane, Lichfield, SwiTs. 
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capacitance balancing of both input and output circuits 
might pay dividends in reducing harmonics still further. 

The writer feels that it would be most interest ing to take 
these curves a stage further and investigate the 12A T7 and 
12AU7 characteristics under different cathode bias condi­
tions-also to determine the overload or saturation point­
and to investigate further why the conversion conductance 
is so remarkably constan t between two valves with such 
dissimila r static characteristics. 

cemcnt.:d round the coil and pivot rods a re passed thro ugh 
the 2 in. dia m. load ing coil former and cemented to the 
presspahn. A knob, & in . dia m .. was fixed to one pivot for 
adjustment, thus making an extremely neat and efficient 
unit. He uses a home-bu ilt four band (long and med ium 
broadcast bands, plus 1·8 and 3·5 Mc/s) receiver and a 6 
watt a.m. transmitter. Sixty-mile QSOs on 1·8 Mc/s arc 
regularly made, and G M has been worked. 

G3KVH/ M (Stourbridge) runs an NCX-3 transceiver, 
and is hoping to achieve the .. ne plus ultra .. of a / M to / M 
with a ZL G3FZW/ M continues to work 3·5 Mc{s travelling 
to and from work. His best /M to / M so far was with 
D L3BJ/ M who was using a Heathkit HW I2 and a Master 
Mobile aerial. 

Sounds from Outer Space 
During August a nd ea rly September, the United Sta tes 

successfully launched an Orbiting Geophysical O bservato ry 
(OGA-A), an Ionospheric Research Satellite (TOPSI), a 
SYNCOM Communication Satellite and a N l M BUS Weather 
Satellite. Each of these satellites contained advanced com­
munication or telemetry equipment. and provided additional 
sounds from outer SP3.Ce for listeners to tune in on t h~ 
136 Mc/s Space Band. 
Name Frequency 
OGO-A 136·20 Mc/s 

TOPS I 

N IMBUS 

400·25 Mc/s 
136·35 M c{s 
136·68 Mcjs 
136·95 Mcjs 

J 36·498 Mc/s 
SYNCOM 3 136·98 Mc/s 

136·47 Mc/s 

Purpose 
Beacon 
Command Telemetry 
Commltnd 
Tracking 
Auto Picture Tra ns-

missions 
Command Telemetry 
Beacon 
Command 
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Radio Terminology Simplified 
By ALEC D. VANCE 

A T this time of year, an easily understood glossary of the 
more uncommonly usco terms seems appropriate. 

The list which follows should not be regarded as exhaustive 
but merely exhausting. 

TRANSMIITER That which lets forth- XYL. 
RECEIVER That which takes in- O M. 
SELECT/ VITY Ability to reject unwanted transmissio ns. 
IF A partial promise. 
SWITCH Achangeoftack. 
LOUDSPEAKER Horsey Mother-in-Law. 
PICK-UP Someone to play records with. 
WOW A good pick-up. 
RUMBLE Uncontrolled interruption. 
FLUD"ER Caused by a loose pick-up. 
YL A better person to play reco rds with. 
X YL Heard them all. Now plays her own. 
RESISTOR Never! 
CONDENSER Corsetiere's objective. 
CHASSIS Something to contemplate. Model392635 
COMPUTER A calculating chassis. 
PROGRAMME Predetermined progression of a com-

METER 
VERT. HOLD 
HORIZ.HOLD 
TRA NSFORMER 
OHM 
CURRENT 
QTH 
HAR/to~fONICS 
CUT 
c.w. 
KEY 
KEYER 
CQ 
TEST 
"S " UNITS 
QSL 
HA N DLE 
NUT 
HAM 
LID 
SURPLUS 
EARPHONE 
MICROPHONE 
WOOFER 
TWEETER 
.BASS 
TUNER 
VOLT 
KILOVOLT 
DB 
A.F. 

R.F. 
GAIN 
TOP CUT 
S.S.B. 
A.M. 

DX 

R ECTIFIER 
FUSE 
INSULATOR 
CONDUCTOR 

puter. 
Depends on the chassis. 
Preliminary skirmish. 
Censored. 
Misnomer. Should be Transformyou. 
Where transmitters and receivers live. 
Found in an ohm. 
Source of harmonics. 
Things which are difficult to control. 
The bit the censor wanted. 
A dashed load of dots. 
A pump which produces c.w. 
A key which errs. 
Come Quickly- l'm lonely. 
A shy alternative to CQ. 
·· S " denotes suspicious. 
A sort of paper chase. 
Pots have names-people handles. 
The other fellow. 
Invariably worthy of the name. 
Hamier than ham. 
Cheap in theory-expensive in practice. 
Opposite to Therephone. 
A 10-• phone. 
A very large dog. 
A dickey bird. 
A fresh water fish . 
A salt water fish . 
A gymnastic exercise. 
A fatal gymnastic exercise. 
Dog biscuit. Usually variable in size. 
Initials of Albert Freck, discoverer of 

sound. 
Rossalinda, Albert's three legged sister. 
A dirty capitalistic word. 
See Yul Brynner. 
A primeval monkey-like noise. 
To honour Alfred Muehtoo who swal-

lowed his mike. · 
That which can turn a hobby into an 

obsession. 
Upon which a recti is burnt. 
Prevents a rectifier. 
An electrical chaperon. 
An o hmless lead. 
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HUM 
VOLUME 
INSTABILITY 

SOCKET 
PLUG 
BOLT 
V.F.O. 
OSCILLATOR 
CIRCUIT 
OM 
OB 
OT 
L.W. 
M .W. 
s.w. 
MICROWAVE 

A bug"thatlives· in grids. 
Measured in jars or jugs. 
Sometimes noted at excessive volume 

levels. 
Nothing surrounded. 
A stopgap. 
A hasty retreat. 
Very Funny Oscillator. 
Stationary movement. 
Explosive when short. See Bolt. 
Nominally Old Man, but rarely is. 
Flattery will gel you nowhere. 
A rare source of wisdom. 
A protracted farewell. 
The usual farewell. 
A quick farewell. 
Two bugs saying bye-bye. 

To be published October 28 

AN RSGB PUBLICATION 

PRIC£ :_ StVEIC SHILUNGS £ Sll(PfNCE 

Available from the Society's stand at the RSGB International 
Radio Communications Exhibition, or by post, price 8/6. from 

RSGB PUBLIC AT IONS 
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An Effective Noise Limiter 
By J. G. SEAL, VQ2JG* 

OF all the improvements that can be made to receivers, the 
inclusion of a noise limiter is one of the most attractive 

from the point of view of comfortable listc11ing. For this 
reason, I decided to include a limiter in my CR 100/7 for 
a.m. reception. 

The circuit adopted (Fig. I) is basically a series connected 
positive and negative peak clipper, controlled by the rectified 
d.c. voltage across the signal diode load. The modulation 
level at which clipping occttrs depends on the setting of the 
160 K ohms variable resistor VRI . With this in its maximum 

,....------• ~?G~~LT~~5~0f:t5~E AND 

+------- TO IF FILTER CIRCUIT 

470K 

lOOK 

470K 

6601< 

0-02 

TO SIGNAL 
DIODE CATHODE 

Fia. I. Circuit d iagram of a n effective noise limiter. The connec­
tions should be dressed to avoid hum pick-up a nd the lead to t.he 

a.f. c a in control s hould be in screened cable. 

position all peaks corresponding to 100 per cent or greater 
modulation will be sliced. ln this respect the limiter is 
conventional. When, however, the value of YRI is reduced. 
the clipper becomes effective at lower modulation levels. and 
when the variable resistor is ell"ectively a short-circuit, no 
signal whatsoever is permitted to pass. This ability to clip at 
low modulat-ion levels is of value in the following situations: 

(a) Reception of weak signals not fully modulated. The 
amplitude of noise peaks which are a llowed to pass can be 
effectively reduced to the amplitude of the speech peaks 
without introducing any distortion. 
(b) Reception of weak signals blanketed by continuous 
noise. The noise automatically increases the rectified d.c. 
voltage and hence the clipping level. Reduction of YRI , 
however, reduces the noise level to the signal peaks. 
(c) Estimation of modulation depth. An undermodulated 
signal a llows VR I to be reduced considerably before 
distortion becomes noticeable. Turning VRI by a further 
rotation of20°, l10wcver, noticeably distorts the modulated 
signal. 
The double-diode originally employed was a 6H6, but any 

other type with separate cathodes and a good heater-cathode 
insulation should prove to be equally satisfactory. The 
component values were chosen to give balanced clipping of 
positive and negative peaks, and the circuit constants also 
provide a slight bass boost to counter the tendency to shrill-

• P.B.£.1 .. Lusaka. Northem Rhodesia. 

728 

ness often encountered when clipping speech peaks. The 
filter capacitors arc considered to be optimum, greater values 
being undesirable as the larger time-conslants cannot follow 
rapid fading. 

The limiter seems to be superior to conventional types in 
practice, this having been particularly evident when com­
pariso n tests were made. Copy that was undecipherable with 
normal types exhibited reasonably good readability when 
the signals were fed through the protOtype. 

D elivery of the RSGB Bulletin 

From time to time complaints are received from members 
that their copy of the RSGB BULLETIN has arrived la te. 

The BULLETIN is now published on the first Wednesday in 
each month, posting of copies to a ll members taking place 
on the previous day and copies should be delivered to 
addresses in the United Kingdom within 48 hours. Members 
whose copies regularly arrive late arc asked to mark the 
wrapper with the date and time of delivery and return it to 
Headquarters so that the matter may be taken up with the 
Post Office. 

Correction 

On page 581 of the September issue of the BULLETIN the 
call-sign in the caption to the photograph at the foot of the 
righi hand column should have read GSSC. 

Progressing Through Amateur Radio 
(Continue d from page 721) 

[3] Grimsehl. •· A Textbook of Physics, Vol. Ill. Electri­
city a.nd Magnetism:• Chapter I. Blackie. 

[4] G. W. A. Drummer. " Fixed Resis10rs." Pitman. 
[5] S. W. Amos. " .Principles of T ransistor Circuits." 

Chapter I. Iliffe. 
[6] R. L. Riddle, and M. P. Ristenbau. ·· Transistor 

Physics & Circuits ·· Early Chapters. Prentice Hall. 
[7] See for example: •· Wireless World " November, 1963, 

page 530 for a use of a thermistor, to stabilise the 
circuit of an a. f. oscillator. 

[8] Abbot. · ' Teach Yourself Algebra:· E.U. P. Ltd. 
[9] Abbot. " Teach Yourself Calculus." E.U. P. Ltd. 
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I GBlRS SCHEDULE 

~ RSGB News Bulletins ::.re transmitted on Sund~ys in accordance 

~ ;~::~:::~lowing 5~i::,~e: Location of Station 
3600 kc/s 9.30 •.m. South Eost England 

10 a.m. Sc..,ern Are:~ 

145·10 Mc/s 

10.15 a.m. Belfast 
10.30 a.m. North f1idlands 
l l a.m. North West England 
11.30 a.m. South Wc>t Scotland 
12 noon North EJst Scotbnd 

9.30 a.m. Beaming north from London 
10.00 a.m. Beaming west rrom London 

I 
145·8 Mc/s 
145·30 Mc/s 

1-15·50 Mc/s 

10.15 a.m. 
10.30 a.m. 
11.00 a.m. 

11.30 a.m. 
12 noon 

i Beam in; south from Bolfo.st 

Bc~~ridf.oidorth west from Sutton ~ 

Beaming south west from Sunon §===~ 
Coldfocld 

Bc-:tming north from Leeds 
Beaming c~t from leeds 

N ews items for inclusion in the bulletins should reach Hcad6 

qu3rtcrs not later than first post on the Thursd:\y preceding tr.tns~ 
mission . ReportS from Affiliated Societies and from non~affiliatcd 
soc:.ictics in process of formation will be welcome. 
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A CHRONICLE OF EVENTS ON THE HF AMATEUR BANDS 

By R. F. STEVENS, G2BVN * 

THE letter from GJSJQ in the October issue of the 
Bu LLETIN in connection with band occupancy during 

contests finds ready agreement by the writer. Wltilst being 
the first to admit that there is room for a number of diverse 
interests all coming under the heading of amateur raaio, 
o ne has been appalled by the constant QRM o n the h.f. 
communication bru1ds during recent weekends, lllld it is not 
unusual to find contests in progress in both the c.w. and 
phone sections. To reach ihe peak of unpopularity one has 
only to make a QSO with a station that is wanted by the 
contest participants, but who is in fact not taking part in the 
affair. Then the Jaguar type complex really rears its voice! 
Surely tJte answer is fewer contests, restricted, as G3S.JQ 
recommends, to subsections of the bands, and also something 
less in period than a 48 hour endurance test. 

A plea from 9M4LX (alias YS9MG and ZC5AJ, etc.) asks 
for short wave listener reports that really convey some useful 
infor111ation to the recipient. Ma ny SWLs send very good 
and comprehensive reports but others often despatch 
missives of the " I heard you at 3 p.m." variety. 9M4LX 
will be pleased to QSL wortlwvhile reports and indeed feels 
that it is his duty ro do so. Bob a lso asks for the observance 
of GMT in reports, a nd this, of course, applies equally to 
QSLs. When a station is very active and making many 
QSOs the usc of GMT will avoid much log searching and 
lUlnoyance. 

News from Overseas 
Further to the comments on the Cyprus situation appearing 

last month, the Sovereign Base Stations have been heard in 
full cry on the bands, and are operating with tl1e permission 
of the authorit ies concerned, but communication with Cyprus 
stations o utside the SBA (in the event that they have not had 
their equipment impounded) is expressly .forbidden. The 
following stations are still active: ZC4s CZ, GT and SS 
(Famagusta): GY (Dhckclia); KW and PC (Pcrgamos); HK 
and RA (HerakJis); CL, TJ and TX (Episkopi); AK (Akro­
tiri) lUld MO (Troodos). T he only two stations operating 
on s.s.b. are ZC4s CZ and GT. ZC4GT queries the possi­
bility of separate country status for the SBA, but this is felt 
to be unlikely in the present uncertain situation. (Tks 
ZC4CZ). 

MP4TBJ is the Trucial Oman call of MP4QBF, Don 
Aveling, who also may be heard as MP4DAL (Das Island), 
MP4MAU (Muscat and Oman) and MP4BFD (Bahrain). 
Main activity during the coming months wi ll be from 
Trucial Oman with at least one trip to Muscat and Oman. 
There has been a very poor return o n QSLs despatched and 
the future policy will be to QSL only upon receipt. The 
adoress for direct QSLs is to be found in QTH Comer. 
but despatch via the Bureau is preferred. (Tks G3PSY). 

YE3WSB, the HQ station of the Boy Scouts World Bureau 

• Ple.•se send all items to RSGB Headquarters to arrive not later than 
November 18 for the December issue and Doccmbcr II for the .Janu>ry 
issue. 
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in Ottawa, will maintain a regular operating schedule of 
17.30 to 19.00 daily on 14,130 or 14,310 kc/s, except on 
Saturdays when the activity wi ll be on 7,150 kc/s for about 
one hour from 01.00, and on 14 or 21 Mc/s between 14.00 and 
17.00. 

Costa Rica a nd the USA have exchanged notes, eflective 
September 19, allowing reciprocal operating by amateurs of 
the two countries, the first such agreement under the pro­
visio ns of the new law. At the present time negotiations arc 
in progress between the USA. and several other countries. 

5H3HZ will be c losing down in November and returning to 
the UK in January upon completion of two tours of service 
with the Tanganyika Government, and, as an active DX"er, 
he will be missed. His home call will be GJAPX. (Tks 
GJPSY). 

YK4SS passes along these snippets on activity in Inc 
Pacific area: 

KS6AN, Pago Pago, active each day on c.w. from 04.00 
onwards, will be there for some time yet. VR4CM is to be 
heard regularly using s.s.b. and VR4ED tries 14 Mc/s c.w. 
fro m 06.00 with a further try for Europe around l 9.00. 
VK9CJ (Port Moresby) also favours c.w. and contacts 
Europe around 11 .00. FK8BC, Henri, is on 7 and 14 Mc/s 
c.w. from 06.00 onwards and sometimes· works FBSWW 
around this time. FU8AA prefers frequencies around 14,045 
kc/s and may usually be heard a t weekends. 

5N2JKO, editor or the Nigerian Amateur· Radio Society 
newsletter, and probably the most active of the 5N2 DX"ers, 
left for Thailand o n a business trip on October II which will 
last for six weeks. Having recently been loaned a KW2000, 

Sg't, George Ruppert, KZSAA, t he c hief operator at the new MARS 
station. United States A rmy Forces So uthern Command at Fort 
C layton, Canal Zone, adjusting an incoming signal at the st'ation 
record ina: console. The console is fitted w ith two recorders, which 
are capable of being operated from a ny studio. To the ria:ht can be 

seen the Collins·equipped operating position. 
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EA9EO 

FK8BB 
FP8CA 

HL9KE 

HMl AX 

KlQHP/l'L 

KG61F 

MP4QBF 

MP4MA H 

OR4VN 

VK9RB 
VPlKD 

VQ2DB 
ZBlAI 
Z D888 

ZD9RB 

4WID 
4WIE 

6W8BF 
SN2BRH 
7Q7GN 
7Z3AII 
9QSOO 

QTH Corner 
via EA4GZ, Alcalde Sainz de lluranda 25, Madrid 

9, Spain. 
1>. Wanequc. BP 104, Noume:1, Ne.w Caledo nia. 
via K20JO, 43 Oak A venue, l nington. New 

Jersey, USA.. 
vin K4EK1. 703 Irvin Street, Atl1ens. Alabama, 

USA. 
vi;~ WB6GVV, D. Nichols, 1460 S. Crest Dri\"C, 

Los Angeles 35, USA. 
S/Sgl. A. Kcmmcsics, Oa>ns. Co. 4th USASAFS. 

!lox 302, APO 843. New York, USA. 
H. A. Train, Jr . . RMI USCG, Lorstal, APO 315, 

Sun Francisco. Calif .. USA. 
D. AvcliniJ. Box 300. Abu Dhabi, Trucial Oman, 

Persian Gulf. 
C. A. Tho mas. P.D.(Ol Ltd .. A.zaiba, PO Box 81, 

Muscat, Persian Gulf. 
via ON4V N, H. Vandevelde, II Rue des Mo utons, 

Ucclc, Belgium. 
R . Haucrsley, Box 24, Norfo lk Island. 
via VE3ACD. M. J. Wolfson. 305 Rosemary Rd ., 

Toronto 10. Canada. 
N. Jackson, Box 38, Mongu. N. Rhodesia . 
via GW3SWK (home call). 
via W7ZMO, 1931 W. Whiuon Avenue, Phoenix 

15, Arizona, USA. 
via ZS6SI, Bo:... 2 1 S, Kempto n Park, Transvaal, 

S. Africa. 
via W2CTN. 
••in HB9ZN, Leimbachstr. 36, Zurich 4 1, Switzer-

land. 
C. Tcnot, BP 971. Dakar. Senega l. 
B. R. Ho lifield, 1'0 Box 17. lkeja. Nigeria. 
Box 700, Blanayrc, ·Malawi. 
Box 2486. Dhn hran, Saudi Arabia. 
Box 949, Judotvillc. Congo. 

RSGB QSL Bur~nu: G2MI. Bronlle)·. Kent. 

Mike feels that this is a badly timed journey, for the owner, 
SN2RJO, is on leave until mid January 1965. 

The S.E.A.sia Net (SEAnet) meets daily at 12.00 on 14,320 
kc/s and participation from UK sta tions is welcomed. The 
countries to be heard on the SEAnet include: HSl, KG6, 
VS6, VS5, XW8, 4S7, 9M4 and 9N I. 

The district in which Austrian stat ions are located may be 
identified by the number following the prefix, e.g., J, Vienna; 
2, Salzburg; 3, Lower Austria; 4, ·Burgenland; 5, Upper 
Austria; 6, Styria; 7, Tyrol; 8, Carin thia and 9, Voralberg. 

Top Band News 
The Annual 160m Transatlantic and Worldwide DX Tests 

will continue a yearly operating activity established in 1932 
and held every year since tha t date, excepting, of course, 
during the war years. For the 1964/65 season the Tests will 
be held on the following Sunday mornings between 05.00 and 
07.30: December 6 and 20; .January 3 and 17 ; February 7 and 
21. USA aod Canadian stations should CQ DX Test during 
the first five minutes of the hour, and then the third, fi flh, etc., 
periods. DX stations will call during the second, fourth, 
sixth, etc., 5 minute periods. The operating frequencies are: 
east coast W {VE, 1800 to 1825 kc/s; wes1 coa~t W 1975 to 
2000 kc/s; Europe .1 825 to J 830 mostly; ZL 1875 to 1900; V K 
1800 to 1860, with JAson 1880 kc/s. 

During the International Quiet Sun Year, propagation 
conditions on 160m a re expected to be at their best for many 
years. Operators are a lerted to the possibility of unusual 
openings at sunset or sunrise times at either end of the trans­
mission path. Signals peak when the path is in darkness and 
the end of the path is at or near twilight o r sunrise. These are 
Tests. not contests, for pleasure in an unusual operating 
act ivity with competition, and to develop some propagation 
information as a worthwhile contribution to the art of radio. 

UK stations should send their reports to G6QB at 49 
Winchelsea Lane, Hastings, Sussex, and your scribe will be 
pleased to have log extracts for the activity mornings. (Tks 
WIBB). 
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DXpedltions 
The trip to Rodriguez by VQSAM and VQSBS is all set 

to go and operation on c.w., a.m. and s.s.b. is assured. The 
ship leaves Mauritius on or about November 14 and the 
opera tors hope to be on the air on the day of arrival, Novem­
ber 16. Through the co-operation of W2GHK a generator 
has been obta ined, and it is imended to use vertical aerials. 
The Hammarlund DXpedition of The Month will pro~ide 
the QSLs and Box 7388 will act as the QSL Bureau. It is 
intended to stay on Rodriguez for eight to ten days, and both 
VQSBS and VQ8AM have given up their annual leave to 
make the trip. It is hoped that good propagation condit ions 
wi ll bring their just reward. 

San Marino will be the ta rget ofDL9LJ and DJ6RN for a 
stay between November I and J 1 when concentrated activity 
may be expected. QSLs should be directed to DL-I CF. 

Continuing his travels, DJ4EK expects to operate from 
YK and Yl with a return to TA during the middle part of 
November. DL3RK is the source of QSLs. 

Much wanted Easter Island will be the destination of 
W4QV J and W6UF commencing on December I . Operation 
on 3·5, 7, 14 and 21 Mc/s is planned, and QSLs should go 
to the home QTH ofW4QVJ (Tks W5JGJ). 

W9WNV/XU ceased operation on October 7 and planned 
to reappear from Vietnam within a few days. Don was active 
consistently on 14,020 and 14, 110 kc/s and his operating was 
a pleasure to hear. QSLs should go to K6EVR, but note that 
the QTH in all but the latest Call Book no longer holds. The 
correct address will be found in QTH Comer for October. 

GC3JAG/P favoured 7 Mc/s c.w. during a ten day stay 
on Guernsey at the beginning of October. The portable 
equipment comprised a low powered (eight watts) crystal 
controlled transmitter with a four valve receiver, and this 
was located inside a small tent. The ground plane was sup­
ported by a 33 ft. ·' mast ,. built from greenhouse spars and 
using borrowed marquee rope.s as guys. 161 QSOs were 
made, the contact with ZL4J F on Campbelllsland being the 
best DX, although at least six VK stations made the grade, 
together wi th YV5, KL7, W6 and 5A I. GC3MLR and 
GC3HFE provided great hospitality and the ho liday was 
undoubtedly a success, althougll a note has been made that 
next time 50 or so watts will materially improve results. 

Band Activities 
Initial reaction to the new form of presentation has, 

withou1 exception, been favourable. However, with only a 
three week period between this and the last closing date for 
copy not many readers have yet expressed their views. The 
following survey also reflects the sho rter period covered and, 
in fact, no no teworthy reports have been received on either 
1·8 or 3· 5 Mc/s operation. 

It is hoped that with five weeks between now and the next 
closing date for copy contributors will report in force and 
enable a comprehensive picture of band conditions to be 
drawn up fo r the December BULLETIN. 

For reporting the following thanks a re due to: G3AAE, 
G3HCf, G3HDA. G30AD, G3RKH, GSJM, GM31TN, 
BRS20317, BRS26070, A1798, A2498, A3699, A4068, 
A4110 and A4 177. 

7 Me/s C.W. : CR6AI ( 19.15), FPSCK (19.30). HK2GO 
(22.40), HK3RQ (06.15), KC4USK (22.40), KH6AFS 
(06.10), KL7PL (06.30), MP4BEQ (22.00), MP4QBF/ MP4T 
(19.15), OR4VN (06.10), OX3RP (22.20), Tl2CM F (06.15), 
UA .l KED F ranz Joseph Land (07.20), VK5NO ( 19.30), 
VK5ZP (18.00), VK9RB Norfolk Is. (06.50), VP7BG (06.15), 
VQ2DT ( 19.30), ZL2AFZ, ZL2GS. ZL3AAP (06.20), 
ZL4J F Campbell Is. (06.30), 6W8AJ (06.25) and 9M2LO 
(18.00). 

14 Mc/s C.W.: AP5HQ ( 17.05), AP5SS (13.40), BVIUSA 
(12.45), .BYIPA (14.25), BYIPK ( 12.05), DU6TY ( 12.25), 
ET3USA (17.30), FG7XQ, FPSCA (15.25), F P8CK ( 14.15), 
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FU8AG (10.40), FY7YJ (20.35), HM1AX ( 13.20), HS1 K 
(13.10), JT1 KAA (08.55), KC4USK ( 19.1 0), KC6BK ( 12. 15), 
KG4AM (21.30), KR6FG ( 12.40), LU1ZC Deception Ls. 
( 19.40), MP4QBF/MP4T (19.1 5), OR4YN ( 16.15-1 9.00). 
SU liM (17.50), TA2BK ( 17.30). T N8AF (19.15), UA I KED 
Franz Josef Land (12.20), VK9GC New Guinea ( 13.25) 
YK9RB Norfolk Is. (08.35-10.45), VPITA (22.10}, VP4TR, 
VP6BW (21.30), VP7NY, YP8HJ Falkland Is. (2 1.00), 
YP8HK Grahamland (20.35), YP8HU Grahamland (19.40), 
VQ8AM ( 16.15), VR2DK (08.45), YR2DT, VS6FC (13.15), 
YS90C( I3.20), W9WNV/XU (13.00-15.30), XW8AL ( I2. 15), 
ZD3A (20.00), Z DSBB ( 18.45}, ZS3EW ( 18.50), 5H3HZ 
( 19.05}, 5H3KB ( 17.35), 5R8AB (17.30), 5R8AN, 606BW 
( 19.00), 6Y5XG (19.35), 7Q7G B (18.1 5}, 7Q7RM (19.00) 
and 9M4JY ( 14.50). 

14 Mc/s S.S.B.: AP2AD, CE IDD, CEI FX, ( 18.30), 
CPLBJ ( 18.50}, CR9AH, CX4AW (19.55), FH8CD, FP8CA. 

HC8FN (2 1.00), HISAK ( 19.45), HL9K E, HL9KH (09. 15), 
HPISH, HSif, HVI CN (2 1.05), KB6CS, K.B6EPN (07.50), 
KC4USN, KG4AM (22.50), KG6S.B Saipan Is. (08.15). 
KM6BI (08.45), KR6DI (J 1.50), Kl36CP/KS6 (06.55), 
K W6CV (08.30), K W6DS (08.30), KX6DC (08.20), KX6DO 
(08.45), M I FT ( 15. 15), OA5AO (20.20), ODSAX (20.40), 
PJ2CR (2 1.1 5), PZ JBW (19.30), VEIAGR/SU ( 14.10), 
TU2AU (17.05), YK9RB (08.30). YP2KD, KJ , KM (19.10-
21.30), VQ8BS ( 16.10), VR2ES. YS6AJ (14.35), VS9MG 
(16.10), W9WNV/XU ( 13.00-1 5.30), XW8A L, YN ILH 
(12.35), YV8AS (20.1 5), ZB2B (09.10), ZLIABZ Kcrmadec 
1s. (08. 10), ZS2Ml Marion Is. ( 17.00), 5H3JJ ( 19.55), 5T5A D. 
5X51U ( 19.05), 606BW (20. 10), 6Y5MJ, 7Q7PBD (17.50), 
9K2AM (19.30), 9LI HX (07.35), 9LIJR ( 18. 15), 9NIMM 
(14.50), 9M4ME ( 16.30) and 9X5GG ( 18.05). 

2 1 Mc/s A.M.: CR6G B (19.00), C R7CK ( 17.1 5), KV4CX 
(13.00and 19.30}, T N8AA, T NSAD (18.15), TN8AG ( 18.1 5), 

PROPAGATION PREDICTIONS 

I~ Mc/S 

U.S.A. EAST lW!-~) s. P. 

(w6, 7) 5. P. 
U.S.A.-WEST L. P. 

CARIBBEAN (6Y5/FM/Tl) s. P. 
L. P. 

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

SOUTH AFRICA (ZS) s. P. 

S.E.ASIA (HS19M2) s. P. 
L. P. 

AUSTRALIA (vK) s. P. 
L. P. 

JAPAN (JA) 
s. P. 
L. P. 

TIME (G.M.T.) 00 

U.S.A.- EAST (WI- 4) 
U.S.A.- WEST (W6, 7) 
CARIBBEAN (6Y5/FM/Tt) 
BRAZIL (.PY) 
SOUTH AFRICA (ZS) 
S.E.ASIA (HS, 9M2) 
AUSTRALIA (IlK) 

JAPAN (JA) - · 
TIME (G.M T.) 

= 1-Sdays 

S. P. 

s. P. 
S. P. 
s . P. 
S. P. 
S. P. 

s. P. 
S. P. 

00 

02 06 

02 04 06 

= 6-20days 

The autumn peak in the seasonal v~riation of the quality o( OX on 
the h.f. bands will be maint'ained durin& November, although28 Mc/s 
will r emain of little use for O X traffic. At the pre.sent time excep· 
tional conditions should produce contacts with Africa between 
about 13.00 and 15.30 GMT. Short skip condition• will occur only 
occasionally on 18 M c/s as well as on 21 Mc/s, thouah the poss ibilities 
for European contact·s on these bands by auroral reflection w ill not 
be prejudiced. South America and Africa should continue to come 
throuah on 11 Mc/s, but Western N. America. and Japan are unlike ly 
to be heard. 14 Mc/s will be the main band for OX dur ing daylight, 
and in contrast to 1 1 Mc/s, all continents s hould be workable. 
Because of the shorter winte r days, the band will close at about 
19.00 GMT for OX. althoush in some cases the band may remain 
open a little longe r to Afric.a and South America. In contras t 
to the months of March a nd September, with da y and niaht of equal 
duration, the midwinter months should. under favourable condi· 
tions, produce contacu via the long path with many countries. This 
cyp~ of contii.Ct is pouible especially on 1-4 Mc/s at the p r esent phase 
of the sunspot cycle ~nd take.s place when the great circle throuc:h 
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N?VEMIIEr ! 96-4 

08 10 12 14 16 18 20 22 24 

21 Me/s 

NO IIEMBEI 1964 

08 10 12 14 16 18 20 22 24 

- Op~nings on more than 20 days In the 11onth 

both s t ations lies approximately in the twilisht zone, t:he boundary 
between day and niaht. Especially favourable are South America 
and East Asia in the morninr and Western North America in the 
afternoon. Between about 16,40 a nd 17.20 GMT on 14 Mc/s KH6 
should b e workable via the short path when conditions are favour· 
able, and between OS.SO and 07.15 via the long path. 7 Mc/s will be­
come the main OX band after 19.00 GMT, and at :obout 19.30 GMT 
the East Coan of the USA should come through. but a too low 
m.u.f. will frequently interrupt North American traffic in the latter 
half of the nisht. South Amer ica should be workable throuahout the 
night, though with difficulty owing to the QRM. On l ·S M c/s the 
winter OX conditions (as described in October) should remain 
subst3.ntialfy the same. In the latter half of the night, and sometim~s 
earliert loc.al traffic outside the ground wave a rea will frequently be 
interrupted by the dead :zone. 

The provis ional sunspot number for September 1964 was 4·4 w ith 
the period of greatest activity lying betwee n September 7 and 14. 
Between September IS and 29 the sunspot number wa.s z ero. The 
predic-ted figu re for December, January and February is 7. 
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TU2AJ ( 17.50), VQ2BC (17.55), ZDJA (18.40), 5H3JI 
(16.55), 5X5AU (19.00), SXSJK (18.35), 7X2SQ (18.1 0), 
9GIFF (17.35) and 9LIWN (19.00). 

21 Mc/s C.W.: CR71Z (10.30), CR9AH (09.00), F B8XX 
(10.30), HJ8WS1 (15.10), JAs (08.00-09.00), OR4VN (10.30), 
Ul8AI (09.10), W9WNV/XU (10.55) and YA4A (08.10). 

21 Mc/s S.S.B.: CR9AH, (09.50), OA7Z (20.40), ZS6AD 
( 17.35), 60JKH (11.35), 606BW (18.25), and 7Q7PBD 
( 18.30). 

28 Mc/s A.M.: CR4AD (18. 15), CXIAAM (21.00), 
LUICS (17.40), PYIAKD (18.15), 6W8AE (18.50), 9GIDM 
( 18.10) and 9L I HX (18.30). 

There is obviously more on 14 Mc/s than all the other 
bands put together, but next month should show a consider­
able increase in the amount of DX reported on 21 Mc/s. 
while 7 Mc/s should continue at about the same level as now. 

Please try to arrange your reports in alphabetical and 
numerical order, with times in GMT. 

Contests and Awards 
Owing to the early appearance of this issue, there is little 

to report and the two headings have been combined. 
In so far as contests are concemccl the writer has already 

had his say but hastens to add that this column will continue 
to fully report all contest activities. The only item to hand is 
the result of the 1964 French Contest which lists G3EYN as 
UK leader in thec.w. section with 13,851 points, followed by 
GSTS with 4168 poiJ1ts. ln the phone. section G3MCA 
registered 264 points. 

In connection with the Century Club Award of the 
RAFARS, lists of members arc available by sending a s.a.c. 
to Lhe Secretary, RAFARS, Royal Air Force, Locking, 
Weston-super-Mare, Somerset. 

In response to enquiries the terms of the SN2 Award arc as 
follows: 

It may be claimed by stations who have contacted five 
Nigerian amateurs since January I, 1961 , using at least Two 
bands. There is no restriction on mode and QSL cards need 
not be sent but a check list giving full details of the contacts is 
required. The Award is also issued to short wave listeners 
who must enclose the five QSL cards with their appli~:ation. 
Applications, accompanied by five IRC or a British Postal 
Order for 2/6d., should be sent to Dr M. Dransfield, 
5N2JKO, Regional Research Station, PMB 1044, Zaria, 
Nigeria. 

With the co-operation of WIWY the information in 
Contests Diary* this month shows the dates of IJ1c major 
events in the first part of 1965. Looking at the rival attrac­
tions one is struck by the lack of international co-operation 
in the arranging of dates. 

OX Briefs 
OR4VN is active around 14,080/090 kc/s from Antarctica 

and asks fo r QSLs via ON4VN (see QTH Comer). He 
promises replies during 1965. (Tks G3PSY). 

YVSBTK who is readily workable around 06.00/07.00 
on 7 Mc/s requests QSLs via Box 2285, Caracas. (Tks 
GJPSY). 

ZS6JFS is the Zoo Lake Festival station in Johannesburg 
and has been very active on 14 and 21 Mc/s in giving QSOs 
to count for the Festival Award. 

OH3NY promises to be active on Top Band during the 
coming sea~on, saying that few Finnish stations will be heard 
on 1·8 Mc/s. 

The FCC Banned List reads: XU, PK, 3W8 and HS. The 
net effect on UK stations is that cards from these areas 
submitted fo r DXCC will not be allowed. The recent 
operation by W9WNV/XU w~s. however, permitted. 
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The Swiss Short Wave Service wi ll be broadcasting details 
of relative sunspot numbers on 7, 110 and 9664 kc/s at 12.55 
on the following dates: November 7, December 5, January 9, 
February 6 and March 6. 

ZD3A runs 25 watts to a dipole running East-West, but 
will be going on UK leave in the near future. A comment 
on the ZD3 weather is that 60 inches of rain have fallen 
dttring four months' continual downpour. Hardly the best 
treatment for radio equipment. (Tks GW3FEJ). 

ZD8BB has been heard on the low end of 14 Mc/s dispens­
ing c.w. contacts around 21.00, whilst ZD9RB (Gough Is.) 
is usually active on Sundays between J 3.00 and 17.00. 

A note in the DX'press from OEIME states that ARRL 
will allow phone contacts with FB8WW below 21,000 kc/s 
to count for DXCC. Readers will remember the outcry when 
WOMLY operated s.s.b. below 14,100 kc/s during his 
African DXpedition. 

VK9NT (New Guinea) has been active on 14 Mc/s s.s.b. 
recently, mainly on Sunday mornings (GMT) and with good 
signals peaking a round J 1.00. QSL requests should be 
directed to W2CTN. 

• • • 
Corlfcspondents are thanked for their co-operation and 

acknowledgement is made to the West Gulf DX Club 
Bulletin (W5lGJ), the LIDXA Bulletin (W2FGD/W2MES), 
DX'pres.l' (PAOFX), The Florida DX Club Report (W4HKJ) 
and The DX'er. Please send all items to RSGB Headquarters 
to arrive not later than November 18 for the December issue 
and December J1 for the January issue. 

NOW AVAILABLE * * * * * 
RSGB 

AMATEUR 

RADIO 
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BOOK 

1965 EDITION 

Ninety-six pages. Over 3,000 
alterations have been made 
since the previous edition 

Price Ss. (by post Ss. 6d.) from lead.ing booksellers, the 

Society's stand at the International Radio Communi­

cations Exhibition, or direct from 

RSGB Publications 
28 Little Russell Street, London, W .0.1 
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FOUR 
AND 

METRES 
DOWN 

By F. G. LAMBETH, GlAIW* 

SOME observations on the performance of parametric 
amplifiers as oppo~cd to conventional circuit arrange· 

ments have been made by G3LLJ, Newcastle, Staffs. Using a 
parametric amplifier, G3LLJ has been able to receive the 
BBC 2 signals on 570 Mc/s over a 140-milc path under con­
ditions where the signal was, to all intents and purposes, 
·· missing " using conventional circuitry. There seems very 
little doubt that this configuration has much to offer in the 
u.h.f. region, and it would be interesting tO have more com­
parisons of this kind. 

With this Issue, Fred Lambeth completes I 0 years' 
responsibi lity for the BULLETIN'S v.h.f. feature. We 
feel sure members everywhere will join with us in 
congratulating him on his marathon effort. EDITOR. 

GM3EGW, Dunfermline, has obtained the use of a cottage 
in Kinross which faces South and is some 950 ft. a s.l. To 
date he has been active on 70 Mc/s and Top Band from this 
location, and shortly expects to have equipment for the 144 
Mc/s band operational. Power is a real problem. A 24 V 
d.c. supply has been arranged, and this operates in conjunc­
tion with a transistor power converter. 

V.H .F. Nationa l Field Day, 1964 
The following lists the six leading claims, the score repre­

senting the total points claimed for all bands worked. 
Wolvcrhampton and Severn Valley Radio Club 69,862 
Albright and Wilson Amateur Radio Club 62,511 
Cumberland and Westmorland Y.H.F. Group 60,842 
AERE (Harwell) Amateur Radio C lub 56, 134 
Bournemouth and Poole Group 49,467 
Reigatc Amateur Transmitting Society 49,010 

Four Metre Ba nd Pla n 
G3GFN, Bog11or Regis, is in hot water with G310N, 

Sourlwmpto11, wl,o points out that the suggested calling fre­
quency of 70·39 Mc/s is very close to the RAEN frequency 
of 70·375 Mc/s ± 25 l<c/s, and in view of the published 
appeals to keep th.is segment clear, we arc asked to do all 
that we can to dissuade this move. Our impression was that 
it was only a frequency suggested by GJGFN to prevent in· 
tcrfcrence to well established nets, the main point being that 
70·26 Mc/s and 70·32 Mc/s are already well used. Jfa unified 
calling frequency is agreed, it will have to lie between 70·2 
Mc/s and 70·4 Mc/s to allow its usc byEI stations. As 70·39 
Mcfs has beetl shown the door, alternative suggest ions 
would be welcome. 

Two Metre News and Views 
Recent comments in this feature concerning transistorized 

• 21 Bridge Way, Whiuon, Twickenhnm, Middlesex. Please send oil 
reports for the December issue by Nol'enlbcr 6, and for the Janunry issue 
by Dccombor 11. 
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v.h.f. working in Germany have pron1pted G3AZT nr 
Abingdon to give us some interesting details of his own fully 
transistorized equipment. These notes are particularly useful 
in that they show that quite diminutive power levels can give 
a good account of themselves, and with this in mind, the 
information may well encourage other operato rs to venture 
into the field of transistorized v.h.f. equipment. 

The transmitter employs silicon ll·p·ll transistors tluough­
out. The initial stage is an overtone crystal oscillato r with 
its output on 36 Mc/s which is followed by a doubler, butler 
amplifier and p.a. In the p.a., two transistors are connected 
in parallel and they give an r.f. output of JOO mW. 

Standard transistors are used in the modulator, the output 
of which is applied to the butTer amplifier collector as well as 
the collectors o f the p.a. transistors. The problem of a suit­
able modulation transformer was solved very neat ly by using 
two Ardeme receiver transformers connected ·• back-to­
back." 

The receiver is also transistorized employing AFJ39's in 
the r.f. stages on 144 Mc/s. The balance of the receiver, 
which is a double conversion superhet, uses the more usual 
transistor types. 

The aerial consists of two stacked ten clement 'long Yagis 
showing a forward gain of the order of 15db. The top Yagi 
is some 48 ft. above ground level. 

Comparison between portable and fixed station operation 
has shown little difTcrence in performance. When portable, 
sites of up to 1000 ft. a.s.l. have been used, the aerial on 
these occasions being either a five or eight element wide 
spaced Yagi at 15 ft. 

Distances of up to 132 miles have been covered. Never­
theless, G3AZT comments that while 100 mW seems ade­
quate for distances o f up to 30 miles, for distances of around 
100 miles and full readability, a power output o f some 500 
mW would seem to be necessary. Unfortunately, transistors 
capable of providing this power on 144 Mc/s arc not yet 
freely available at other than solid gold prices. T o date, 12 
counties have been worked, and we think U1at this is quite 
an achievement. 

We would be particularly interested to hear from other 
stations using transistorized equipment with details of the 
line-up which they employ and the results which they have 
secured. . 

On July 28, GM3EGW found some pret1y odd conditions. 
The only two stations audible from the south were 
GW3MDK, Coil•~~'" Bay, and F8VN. F8VN worked 
GM3EGW, Dun/Prmline, a nd in addition, GM3FYB, Dun­
fermlille, and GM3NG, Car/uke. On September I, condi­
tions seemed particularly good with southern stations 
coming through great guns. After working a few G calls, 
GM3EGW set his sights a little higher and went on to have 
contacts with PAOMSH, OZ2RD, OZ6AF and OZ3M. 

From VERON V.H.F. News Bulletin we"see that F IBP/M, 
while at Pic de Nore, Aude, on September 10, heard G2MV, 
but was unable to raise him. FIBP/M's location was about 
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The 2m station GBlGC at Alderney. This particular site, which was 
abo chosen by the Germans for a block·house. has one of the best 

views ol France from the i~land. 

60 miles from the Sp.:mish border, 50 miles from the Mediter­
ranean, and J 200 ft. a.s. l. 

From the same source we learn that F9NL, who is located 
in the Pyrenees, worked GC2T R, Sr. Saviour, Jersey, G5NF 
Famham, G5 LK, Portsmowh, G3KEQ, Stmderstead, G3SAR 
Seveuoaks, and G3LTF, Chehn.~ford. All these contacts took 
place on September 10. The fo llowing day G B3VHF was 
beard at S9 plus !Odb. 

V.b.f. act ivity in the Grand Duchy of Luxembourg is 
increasing, and is now of more than a purely local interest. 

Meteor Scatter on 144 Mcfs 
From G6CL comes the news that YUIEXY was well 

pleased with the achie~ements during the Perseids. Contacts 
were made with G5YV, Leeds, UR2BU, Tartu, SM5BSZ. 
Stockholm, F8DO, Lyons, and HR9RG, Z urich. All these 
contacts occu.rred between August I 0 and August 15; those 
with GSYV and UR2BU lasted for four hours each: that 
with SM5BSZ for five hours: that with HB9RG for 12 hours 
and that with F8DO for a period of 20 hours. 

The Perseid shower was found to be the most favourable 
in view of the large number of bu.rsts, and the prolonged 
natw·e of the shower- about two days. Many bursts lasted 
more than 30 seconds, while one extended for .1 minute, 
10 seconds. 

The equipment used at the Yugoslav station ran 120 watts 
input to a long Yagi with a gain of 16db. Reception was 
taken care of by a double superhet, the front-end of which 
comprised two 6CW4 Nuvistors in a ca~code amplifier. 

Alderney Expedition, GB2GC 
The party a rrived on the morning of September 3 and by 

14.00 most of the equipment had been set up. Preliminary 
checks with the 2m equipment produced GB3VI-lF and 
GB3CTC at 5 and 9 plus, and 5 and 8 respectively. 

The 2m station commenced operations at 21.50 GMT and 
cominued into the early hours of the following morning. 
Strong signals were received from G2AUD, G3BA, GJDBO, 
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G3KEQ, G3LHA, G3MDH , G3M PS, G30WA, G3PTM, 
G3SAR, G5LK, G6GN, G6ZP, GW8N P, <Uld Fl FK. Many 
other QSO's were made, of which that with G3FR V who 
had a fixed beam pointing northwards, ana another with 
G2CAJ, Eru·fs Court, using an indoor aerial, were parti­
cularly no table. 

Despite a nearl}' nat accumulator for the 4rn station, con­
tact was made with G3J HM/A G3MET, G30WA and 
GC30BM. Many other sta tions were l1eard calling GB2GC 
on the 4m band, but the 4m unit had to close down aue to 
lack of drive to the p.a. 

During V.H.F. National Field Day, 4m was operated 
under thecal I GC30UF/ P and 2m under the call GC3PSH/ P. 
At 18.32 GMT, GW4CG/ P was contacted on 4m to make 
the fi rst GCfGW contact on this band. The report was 5 
and 8 both ways. Other contacts made were with G3GVM, 
G31MV, G3LLW, G3PIA/ P, G3REI/ P, GC30BM and 
G6XM[P. 

The 2m band produced a larger number of contacts by 
virtue of the higher level of activity. Particular ly s trong 
signals were received from G2DSP/ P, G3GOP, G311 R/ P, 
G3GIQ/ P, G3PNA, G30BD/ P, G3SDS/ P, G3SOU/ P, 
G3SRC/P, G3REQ/P, FIGJ, FlFK, F IGC, F21N/P, F3YY, 
F81E, F8VN, F9JY and GC2TR. There was some ta lk of 
sending a bill to G2J F who pretty near turned the loud­
speaker cone inside-out ! At about 21.30 GMT, conditions 
declined, and to add to the merriment, a rainstorm set in. 
Shortly afterwards both stations closed down. 

During the Sunday, 4111 produced contacts with G2AXI, 
G3CLW, G2AIH, G30WA, G3MAR/P. G2RD/ P, 
G3K UJ/ P, G8R W/P, G3L TF/ P, G5UM/P and GW3PXZ/ P. 
On this day the best 4m contact of the expedition was m<tde 
in a QSO with G3SVR/ P, Shropshire. 

Conditions were only fair on 2m, but despite this, contacts 
were established with G2PL, G3FEX/ P, G3FUR/ P, 
G3HLP, G3CXM, G3HGE, G3HRH, G3HXJ/ M, G5LK, 
G8LM, GW3KMT/P. GW4LU/P, GW8UH, GW2H IN/ P, 
GC2FZC, F3YE and F9ZA. After the contest, both stations 
c losed down for the rest of the day. 

On !he Monday, a telegram was sent to G5ZT 1'0 see if he 
was available for 70cm tests. Eventually he was received at 5 
and 7, but due to a fault in the p.a. of the GB2GC 70cmtrans­
mitter which limited the output to about an estimated 25 
mW, two-way contact was not established. The 2111 band 
produced G3SAR , G3PYC, G3LAS, G3GWL and G3SHZ, 
together with G3EHY, GW3MFY, G3CO, G6XM, G8VR, 
G3EVV, G3TR. G3FUR, G5MA, G3EGV, G2MV. 
G2BLA and G3AHB to name but a few. 

On 4m, contaccs were secured with G3PHG, G3SKR, 
G3EHY, G3MOT and G3HWR, along with repeat contacts 
with other scat ions. 

Stumps were pulled, and the party left the island by air 
on the Tuesday. The operators making up the expedition 
were G30UF, G3PSH, G3RRU and G3SH K. QSL's for 
contacts with GB2GC should be sent to G30UF. 

Seventy Centimetre Notebook 
The first G-GC contact took place on September 23 be­

tween 18.50 and 19.20 GMT. The stations involved were 
GSZT. Plymoutlz, and GClFZC, Guemsey, and to them boch 
we extend our congratulations. Signal reports were G5ZT 
to GC2FZT 5-5/6-9 and GC2FZT to G5ZT 5-7-9. 

GC2FZC particularly wishes to acknowkdge the help and 
encouragement given by G5ZT, G30BD and G3MPS which 
made the contact possible. Incidentally, GC1FZT also 
heard G3JGJ. 

The transmitter at GC2FZC uses a QQV03/20 in the p.a. 
operat i11g as a tripler, giving about three-quarters of a watt 
of r. f. output which is fed to a 6-over-6 slo t-fed aerial. At 
G5ZT the p.a. is a 4CX250 co-axia l p.a. running 100 wallS 
input feeding an 8-over-R slot slacked with a second 8-ovcr-8 
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V.H .F./U .H .F. BEACON STATIONS 

Call·si&n 
GB3CTC 
GB3VHF 
GB3GEC 

Location 
Redruth. Cornw•ll 
Wrotham, Konc 
Hammer,m1th, 
london 

Nominal 
Frequency 
1+1.10 Mc/s 
1+4.50 Mc/s 
431.5 Mc/s 

Em Ia· 
a ion 
AI 
AI 
AI 

Aerial 
Direction 

North-East 
North-West 
East 

RSGB V. H .F. BEACON STATION GBlVHF 
Tho frequency of chc Society'• v.h.l. beacon transmitter at 

Wroth•m, Kenc, when m .. sured by the BBC Frequency Checkin& 
Sution, was., follows (nomin•l frequency I +4.50 Mc/s): 

Date 
September 29 
October 6 
October 13 

Time 
11.05 GMT 
19.05 GMT 
18.00 GMT 

Error 
1070 c/s high 
1350 cf• high 
1842 cfs high 

slot. The receiver employs an A2521 into a crystal controlled 
converter in front or a BC454. 

What is especially inrercsting about this c.ontact is the very 
poor v.h .f. location or G5ZT. True he uses rather more 
power than most on ~Ocm. and a potent aerial S}'Stem, both 
of which would seem. on this showing anyway, to compen­
sate for the location difficulties. 

Both GSZT and GC2FZC will be acti~c during the 
432 Mc/s Contest. 

On September I, SM6Ai'IIR asked GM3EGW for a 70cm 
transmission in view of the excellent conditions which were 
prevailing. Although the equipment had not been in usc for 
months it came up trumps. and two-way contact was secured 
on c.w. in addition to which, SM6ANR received a phone 
transmission from GM3EGW. 

G30BD, Poole, found cond.itions well above average on 
September 29 and worked G2XV. Cambridge, GSACL, 
Farelwm, G3LQR, 11r Colchester, G3L TF, Galleyll'ood and 
FSMX/ A nr Dieppt•. Heard, but not worked, were G3MCS 
and G3KEQ. 

G3LLJ, Newcasrle, Srajfs., has now complt:tcd a 70cm 
converter and hopes that it will no t be too long before he is 
active on this band. 

Moonbounce World Record on 70cm 
A new world record wa~ created on July 31 b:r the use of 

moonbouncc techniques between WlBU, Medfield, Mass. 
and W2UK/ KH6 in Hawaii. The haul was some 5000 miles. 
Signals were not particularly strong, being o nly about IOdb 
above Lhe noise in a 100 c/s wide i.f. filter. Rapid fading 
was noted by both stations. 

Each station employed 28-ft. paraboloids with horizon­
tally polarized radiators. The power 0111pu1- note power 
alii pur and 1101 d.c. input- at WI BU was 700 watts, and that 
at the KH6 end of the link somewhat less. 

Moonbounce on 1296 Mcfs 
We understand from G3LTF thai the ARRL Moon bounce 

Crew, WJBU, schedules with HB9RG came to fruition on 
September 28 when they were able to report two-way con­
tact after receiving tnrec 15-minutc transmissions from 
H B9RG. They had also received two transmissions from 
the Swiss station on the previous day, but, unfortunately, 
the transmitter at WI BU was not operational. The fre­
quency of HJJ9RG was precisely 1296 Mc/s and that of 
WI BU, I kc/s lower. T he next tests are scheduled for 
Spring 1965. 

Twenty-three Centimetre Jottings 
G30BD worked F8MX/ A at 5 and 9 both wa)'S on Scp­

t_cmb~.:r 29. A reall)' first-class performance. 
During tests with G3LTF, G30BD was received at about 
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GlFZL, left., with EllW durina his recent visit to Ireland . 
(Photo by GJHRH) 

S2/3, but it was a one-way only afl'air. Another lest with 
G3MPS produced the same peculiar result- but inverted. 
G3MPS was heard at SS, but to him G30BD was" missing." 

From Radio R£Fwe learn that the first 23cm contact be­
between France and Western German) took place o n 
August 30 over a distance o f 76 km (48 miles). The stations 
taking part were F2TU/ M si tuated at Le H OIIIII'Ck 1300m 
a.s.l. and DJ3ENA at his home QTH. Both stat ions em­
ployed horn aerials. Preliminary contact had been made on 
2m after which the lest was made. 

Deadline 
Due to the closeness of the Ex.hibition, this feature goes 

to press quite a bit in advance of the normal date. If any 
reports have been left out, we extend our apologies to the 
operators concerned. 

Deadline for the December issue is No\·ember 6 and for 
January, December II. 

Masonic Lodge 
A few London and provincial radio amateurs, who are 

Freemasons, arc proposing to seek authority to establish a 
Masonic Lodge in London. Society members interested are 
invi ted to communicate with the Organizing Secretary, 16 
Ashridgc Gardens, Palmers Green. London, N.l3. 

LONDON MEMBERS' LUNCHEON CLUB 
Arrangements for the Christmas meeting 
are being made with the Horse Shoe 
Hotel, Tottenham Court Road, W.l. 
London, for Friday. December II at 6.30 
for 7 p.m. 

This year due to popular demand, the 
meeting will be held in the evening and 
will take the form of a Dinner-Dance. 

Tickets, price 25/ - each may be obtained 
from the Honorary Secretary G. A. 
Leicester, G31KC, 153 Park Road, Chiswick, 
London, W.4. 

Early application is advised. 
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Annual Dinner 
of the IRTS 

THE Annual DinnerDanceofthe Trish Radio Transmitters' 
Society was held at tl1e Ceot.ral H otel, Dublin on 

Saturday, October 3. 1964 from 7.30 to 11.30 p.m. 
The President of lRTS, Mr Ambrose McNamara, EISA, 

took the chair at the dinner, and welcomed as the principal 
guests, Colonel T. O 'Brien, Director of Signals of the irish 
Army, together with Mrs O'Brien, and Mr Gwilym Jones, 
Staff Engineer of the Department of Posts and Telegraphs. 

After an excellent meal enjoyed by over 50 members of the 
IRTS and their ladies, the President of RSGB, Mr G. M. C. 
Stone, G3FZL, proposed a toast to the IRTS in which he 
referred to the happy relationsl1ip which has existed between 
the two societies for many years, and the wish of the RSGB 
that the tics might become even stronger. He also referred 
to the 19661AR U Region 1 Conference, which will be held in 
Yugoslavia, and spoke of the importance of all IARU 
member societies being represented at that Conference. Mr 
McNamara replied on behalf of LRTS and reciprocated the 
wish for a close association with the RSGB. 

The toasts to the Guests and Ladies was proposed by Mr 

A t the A nnua l Dinner-D ance of the Irish Radio Transmitter$ 
Society, Geo ff. Stone, GJFZL, President of RSGB, and Ambrose 
Mac Namara, EISA, President of IRTS, lauch at the quips of Mr G. 
Jone..s, a senior official of t he focal Dept.. of Posts and Te le graphs:, 

during hit address to the ensemble. 
(Photo by cx·ZSJFF, Graphic Swdios. Dublin) 

Merry, El3B, Vice-President of rRTS;and replied to by Mr 
Jones on the guests' behalf. T he trophies of the lRTS for 
the year 1964/5 were then presented, after which the gather­
ing adjourned to the ballroom for dancing and a general 
get-together. 

Ln addition to the President, the RSGB was represented 
by the V.H.F. Manager, Council Member, R . C. Hills, 
G3HRH, Mt· A. Pallerson, GI3KYP, Zone . F Repre­
sentative and by Mr J . W. D ouglas, G I31WD. Region 
15 Representative. Mr Patterson was also there i.n his 
own right as the holder of the call El4BC, together with 
Mr N. Miller, G3MVV, who holds the call EI9AE. 

D uring their weekend visit to Ireland, the President and 
Mr H ills had several useful discussions with the President and 
Secretary o f lRTS o.n problems common to the two societies. 
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Mr Ambrose Mc N a m ara, EISA, President o f I RTS, replying to the 
toast propose d by Mr Stone . In the foreground, Mr A. D. Patterson, 

GIJKYP/Et48C. 
(PI>o<o by GJHRH) 

G3H R H was also able to v isit E12A, the LRTS V.H.F. 
Manager, at his home in Navan, Co. Meath, in company 
with Harry Wilson, E l2W, when .discussions on G / EI 
v.h.f. liaison took place. 

Nimble Fingers 
At the Annual Convention of the Yugoslav Amateur 

Radio Society (SRJ) held in Novi Sad, youngsters under 
14 were invited to take part in a fast -building transistor 
receiver competition. 

The competition was staged in public and attracted a large 
audience. And so it should, because the winner spent only 
two minutes and 15 seconds constructing a receiver with two 
transistors and all the accompanying parts. More than 40 
youngsters competed. 

Claims for RSGB Certificates 
Members are reminded that claims for RSGB Certificates 

should be sent direct to Headquarters. Claims arc ack­
nowledged on arrival and passed to the H onorary Certi­
ficates Manager for attention. 

During their recent visit to Dublin to a t tend the annual dinne r of 
lRTS, che Pre.sident a nd the V. H .F. Manager were pr iv ileged to be 
shown t he Dail and Seanad ChambC!rs in the Irish Parli~ment Building 
by Mr Lione l 0. Booth, T.O., Member for Dublin South. Seen here 
le:avina: the main entrance are, left to right, HarryWilson, EllW, 
GJFZL, Mr Booth, a nd GJHRH. (Phoco by "Irish Times" ) 
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Society News 
Council Election 1965 

Mr L. N. Goldsbrough, G3ER B, and Mr J. Fraser 
Shepherd, GM:JEGW, have been nominated to fill the 
vacancies in the otlkcs of Zone A and Zone G representative 
respectively which will become vacant on December 31, 1964. 

No nominations for Ordinary Members of the Council in 
opposition to the Council's nominations announced in the 
September issue of the BULLETIN have been made and a 
ballot will not therefore be necessary this year. 

Annual Report of Council 
The Council's annual report for the year ended June 30, 

1964, will be published in the D ecember issue of the RSGB 
BULU.TIN. 

Annual Genera l Meeting 
A notice calling the Annual General Meeting for Decem­

ber 18, 1964, is enclosed with each copy of this issue of the 
.BuLt.trrtN sent to Corporate members. 

RSGB QSL Bureau 
The QSL Bureau Sub-Manager for the GJIAA-KZZ call­

sign series. BRS and A numbers, is Mr G. L. V. Butler, 
G2BUL, 995 London Road. Thornton Heath, Surrey, and 
not as stated in the October issue of the RSG B BULLETIN. 

RAEN Members Wanted in South Wale.s 
The Regional Police Commander for the Wales Region 

is interested in the usc of RAEN in South Wales, and the 
Glamorgan Controller, H. G. Hughes, GW4CG, of 20 
Austin Avenue, Porthcawl, Glamorgan, will therefore be 
pleased to hear from any RSGB members over the age of 16 
in the district who would be willing to assist him by joining 
the RAEN. 

Should a satisfactory scheme be submitted to the Chairman 
of the RAEN Committee. equipment would be loaned to 
members in accordance with standing arrangements. 

Radio Amateurs' Examination 
The next City and Guilds of London Insti tute Radio 

Amateurs' Examination will be held on December 10, 1964. 
Applications to sit the RAE must be received by the Tech­
nical Colleges holding the examination not later than 
November I, 1964. 

lngang 1964 
Among those who visited London with the UBA party last 

August was London-born Lou. Vervoort, ON5LV, Editor 
of CQ UBA for the past JO years. Unfortunately his call­
sign was omitted from the account of the visit published on 
page 593 of the September issue of the RSGB BULLETIN. 

New Call-sign at Headquarters 
Trevor Preece, who joined the Editorial staff at Head­

quarters in January, 1963, is now licensed as G3TRP. 

RAEN Regis tration 
All RAEN members are reminded that membership 

registration for 1965 is now due, and membership 
cards must be sent to the Honorary Registrations 
S~:cretary. F. C. P. Flanner, G3AVE, 40 Parkhousc 
Drive, Birmingham 23, before December 31, 1964. A 
stamped. addressed envelope for the return of the 
card must a lso be included. 

County Controllers and Independent Area Con­
trollers may if they wish collect their members' cards 
and forward them in bulk. 
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Headquarters Fund-List No. 23 
The following is a list of those who ltave contributed to the 

fund up to October 7, 1964: 
H. G. Price, BRS23444, H. F. Nell, G2ABB, E. Somer­

ville, BRS25693, N. C. Haigh, G3NUC, B. Speakman, 
BRS23256, H. E. Bull, G3A BM . A. G. Mabbutt, GJILL, 
G. V. Haylock, G2DHV, R. Heath, G30AN. W. H. Brown­
son, G3NYI, J. B. Foster, G311T, J. H. Young, G3RWY, J. 
Barton, A2737, E. H. Trowell , G2HKU, E. Rayner, G610, 
S. J . Stansfield, WA8GDR, Stockport Radio Society, T. 
Edgar, G3BZZ, N.C. Hews, Cpl D. F. Higgins, DL2DP/ 
602AB. K. R. Davis. G3G PL, J. 0. Dykes. BRS2036. E. 
Early, F8ZF, J. R. Gazcley, BRS20533, P. J. McGoldrick, 
A2379, L. Boor. BRS22653, N. P. Sjostedt, FRS345, A. R. 
Wakeman, BRS25492, R. W. Peters, GJJXV, P. J. Atkins, 
G3RJ U. 

D .J.Goachcr,G3LLZ. B. P. Quecnan, C. F. Beech,GJPVL, 
H . J. M. Box, G6BQ, D. R. Moore, G3LSA, A. J. Machin, 
G3POU, M.A. Pyle, G2BLA, International V.H.F./ U.H.F. 
Convention 1964, E. A. Lomax, BRSI579/SN2, F. Halfacre, 
G3MNW, H. G. Hughes, GW4CG, B. E. Grcville, G3JCW, 
R. A. E. German, G30ZT, A. E. Brown, G3GZF, R. C. 
Hewitt, G3NlX, K. A. Lewis, A3879. 

Total amount contributed to date: £1,959 3s. 2d. 

Overseas RSGB Gro ups 
In response to a number of enquiries, the Council has 

decided that there is no objection to the setting up of over­
seas RSGB groups where there is no national society for 
radio amateurs. 

Mr E. D. Whitehead 
Mr E. D. Whitehead, M . .B.E .. B.Sc., M.I.E.E., who bas 

been the Director of Electrical Inspection, Ministry of 
Aviation since 1959, and who was due to open the RSGB 
l nternational Communications Exhibition on October 28, 
has been appointed Director of Electronics Production 
(Radar). The Society wishes him good fortune in his new 
appointment. 

Civil Defence 
The President, who is a Signals Instructor in Civil Defence 

and a member of the Corps (as is next year's President), 
would like to know how many RSGB members are also 
connected with Civil Defence. He already knows several 
personally and believes that there may be quite a number in 
our ranks. This is useful as background information when 
showing how radio amateurs a re serving the needs of the 
country-their contribution in the fighting services is, of 
course, a lready well known. 

Vacancy on RSGB Bulletin 

There is a vacancy on the editorial staff of the 
RSGB BULLETIN and associated publications. 

A good command of English, the ability to 
write quickly and lucidly on a wide variety of 
subjects, and enthusiasm are essential. A know­
ledge of Amateur Radio, prefera bly as a licensed 
amateur, would be an advantage. 

Applications for this Interesting post on the 
Society's Headquarter's staff should be addressed 
to the Gene ral Manager, Radio Society of Great 
Britain, 18 Little Russell Str'eet, London, W.C.I. 
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.......... CONTESTS DIARY----
October 31-
November 1 

November 4-6 

- RSGB 7 Mc/s DX Contest 
(phone). (see page 328, 
May, 1964). 

- YL RL Anniversary Party 
(phone). 

November 21- 22 - RSGB 7 Mc/s DX Contest (c.w .) 
(see page 328, May, 1964). 

November 28-29 - Second 1·8 Mc/s Contest (see 
page 539, August, 1964) . 

November 28-29 - CQ WW DX Contest (c.w.). 
(see page 684, October, 
1964) . 

December 6-6 

December 6-6 
December 13 

- RSGB 21/28 Mc/s Telephony/ 
Receiving Contests (see 
page 472, July, 1964). 

- OK C.W. DX Contest. 
- 70 Mc/s C.W. Contest (see 

page 639, August, 1964). 

1965 
- Affili3ted Societies' Contest 
- 144 Mc/s C.W. Contest. 
- CQ WW 160m ContcSI. 
- REF (C.W.). 
-QCWA Party. 

Jonuary 2.3-24 
Jonuary 30-31 
January 30-31 
Jonuary 30-31 
February 6-7 
February 13-14 
February 20-21 
February 27-28 
February 27-28 
March 6-7 

- ARRL OX Contest (Phone). 
- BERU Contest (see page 678, October. 1964). 
- ARRL OX Contest (C.W.). 
- REF (Phone). 
- 144 Mc/s Open Contest and listeners' V.H. F. 

Contest. 
March 13·1 4 - ARRL International OX Competition (Phone). 
March 20-21 -First 1·8 Me/• Contest. 
Ma.rch 20-21 -International S.S.B."crs .. 
March 27-28 - ARRL International OX Competition (C.W.). 
April 10-11 - CQ WW S.S.B. Contest. 
April 25 - 0 /F Qualifying Even t. 
May 1·2 - 144 Mc/s Portable Contest. 
May 9 - 0 /F Qualifying Event. 
May 23 - 0 /F Qualifying Event. 
May 29-30 -FirSt 420 Mc/s ContoS<. 
June 12-13 - Nacional Field Day. 
June 27 - 0 /F Quafifying Event. 
July 3·4 -Second 144 Mc/s Por<able Contest. 
July 17-18 - 1250 Mcts Tests. 
Ju ly 17-18 - 0 /F Qualifying Evenr. 
September 4-5 -Region I IARU Contest. 
September 4-5 - V.H.F. Notional Field Day. 
September 12 - 0 /F National Final. 
September 18-19 -Low Power Field Day. 
September 25-26 -21/28 Mc/s Telephony/Receiving ConteSI. 
Oetober 9-10 - Raynot Rally. 
Oetober 16-17 -7 Mc/s OX ConteSt (Phone). 
October 24-25 - CQ World Wide Contest (Phone). 
October 30-31 - Second 420 Mc/s Contest. 
November 6-7 - 7 Mc/s OX ConteSt (C.W.). 
November 20-21 -Second 1·8 Mc/s Contest. 
November 28-29 - CQ World Wide Contest (C.W.). 
December 4-5 -70 Mc/s C.W. ConteSt. 

Can You Help? 
e A. H. Willamc. ON4WN. Ankerslaan 26. Gentbrugge. 
Belgium. who wishes to ob1ain the January. February, March 
and May 1964 issues of 1he RSGB Buu.ETIN? 

®hituarp 
George Percy, GMJOL 

One of the pioneers of amateur v.h.f. was lost to the 
movement when George Percy. G M30L passed on at 
his ho me at Kipford in Kirkcudbrigh tshire on Wednes· 
day, August 5. George. who was head of a flourishing 
retail television and radio business in South· West 
Scotland, had o perated under the call-sign GMJOL 
si nee the mid 1930's. and was one of the early group of 
Scottish amateurs who opened up the o ld 5m ba11d. 

G5UM 

738 

®bituaries 
Bo b Bishop, GM8FB 

Bob Bishop. who died on September 2 1 at the age of 66. 
was lor many years prominent in cast Scottish amateur 
circles. 

During the inter-war years he was both a keen key and 
phone operator. and is remembered for his low power 
activi ties. In parlicular, one can recall his home-brew 
t.p.t.g. rig with an output or 2 wans, wi th which he 
achieved QSOs up to 750 miles. mainly on 7 Mcfs. His 
receiver was an ambi1ious 0-V-1 wi th high rcsis1ance 
head phones. 

r n recent years. he tended to concentrate more on 
te levision and receiver construction. as h is amateur rad io 
act ivi ties had been reduced through TV! problems. Of 
original and independent disposi1ion. Bob was very 
helpful, being at all times dedicated to amateur radio. 

We otl'cr o ur deepest sympathy to his son, Willie. 
J. M. 

W . Moore, G800 
It is with deep regret 1hat we record 1he dealh o n 

August 9, 1964 of W. Moore. GSOO. 
··Pony" Moore became licensed in 1936, and was 

ac1ive o n m ost bands in the Grimsby area. 1-fc later 
moved to Dorse1, where he continued his amateur and 
professional activities. He had been connected with the 
rad io indus1ry for most of his life. having been ~mploycd 
by 1he Pos t Olllce a nd Cable and Wireless Ltd. 

We extend our condolences to his widow, son and 
daughte r. 

G2YT 

Thomas Russell Steve ns, FRCS, GJDUQ 
It is with the deepest regret that we have to place on 

record the passing o f " Doc;· G3DUQ. artcr a short 
i llness. 1-fc had been President of the South Dorsel Radio 
Society for the 1)3Sl 1hrec years. and had made many 
friends on the a ir. 

We extend our deepest sympathy to his widow a nd two 
daughters. 

C. E. B. 
J. Timbrel!, ex-G60 I 

The Midlands. and in particular the Sto urbridge 
district. have suffered a grem loss with the death, af1cr a 
long illness, of J . Timbrel! on October 4. 

Mr Timbre l! was formerly the Senior Science Master a t 
King Edward VI School. Stourbridgc, from where he 
ran a station. G60J, for many years. giving trail1ing 
facilities which o fte n culminated in the issue of licences 
to 1he school pupils. He was a lso H very keen member of 
the Cadet Corps, and was Major in charge of the Signals 
Section. 

When the Stourbridge R adio Society was forme<! in 
1938, he became Founder Presidcnl. and after the war 
he extended his active support to the RSGB and was 
appointed County Rcprescnt;Hive for Worccslcr. later 
to become Regional Representative for Region 3- an 
olllce which he held until he was forced 10 resign several 
years ago lhrough ill-health. When it became impossible 
for him to carry o n with his amateur radio activit ies . he 
s1rongly supported arrangements made with the GPO to 
have his call-sign. G60f, transferred 10 the Stourbridge 
and District Amateur Radio Society, who arc very proud 
to perpctuale his memory in this way. 

1-fc will be well remembered for his very wide 
knowledge and experience of amateur rad io. including h is 
early pioneering work on Sm. 

Our deepest sympa1hy is extended to his wido w, who 
has so patiently nursed him through these recent }'Cars of 
ill-health. 

GSGF 

RSGB BULLETIN NOVEMBER, 1964 



Society Affairs 
A digest o( the business discussed at the August, /964, meeting o( the Council 

THE meeting held on August 17, 1964, was attended by 
Messrs G. M. C. Stone (President). N. Caws, J . C. 

Fostcr, J. C. Graham, R. C. Hills, E. G. b1gram, R. H. James, 
A. 0 . Milne, L. E. Ncwnham, F. K. Parker, R. F. Stevens, 
J. W. Swinnerton, L. Varney, E. W. Yeomanson (Members 
of Council), Jollll A. Rouse (General Manager and 
Secretary), and P. C. M. Smee (Minuting Secretary). 

Apologies for absence were submitted on behalf of Mr. 
L. N. Golcl~brough and Mr. A. D. Patterson. 

Contests Committee 
The President reported on a meeting of the Contests 

Committee held on July 23 at which two separate com­
minces to deal with H.F. and Y.H.F. Contests were set up. 

It was noted with regret that Mr. W. H. Matthews, 
G2CD, had resigned from the Committee and ii was agreed 
to place on record the Council's deep appreciation of his 
work for the Society over many years. 

Meeting with the Post Office 
It wa~ reponed that the General Manager had met 

officials of the Post Office on July 23, and discussed a 
number of current licensing mauers. The opportunity had 
also been taken to discuss a particularly difficult case of TVL 
on behalf of a disabled member in the North of England. 

The Search for a New Headquarters 
The President stated that whar appeared to be a possible 

building for a new Headquarters had been found in West­
minster which was to be auctioned on September 10. The 
property was ·in excellent condition. 

l.t. was unanimously agreed that the Society should bid up 
to £30,000 for the property, provided various questions 
relating to title and continued use as office premises were 
satisfacto rily resolved. (This mauer was reported in the 
October issue, o f the BULLETIN.) 

Service Agreement-Hr. J . A. Rouse 
The Council unanimously approved a recommendation 

of the Finance and Staff Committee that the service agree­
ment between the Society and Mr. J. A. Rouse should be 
signed. 

Committee Recommendations 
The Council considered a number of recommendations 

put forward by Committees relating to such subjects as 
affiliation fees, the co-option of members to two committees, 
expenditure in connection with exhibits at the RSGB 
International Radio Cotmmrnications Exhibition and the 
award of a miniature cup to the Northampton Short Wave 
Club, winners of the First 144 Mc/s Portable Contest, 1964. 

Membe rship 
The Council approved 146 applications for membership 

(126 Corporate and 20 Associates). In addition IS applica­
tions for transfer from Associate to Corporate grade were 
approved. 

The Council unamimously waived the subscriptions of 
three members on the grounds that they suffer from blind­
ness. 

Affiliation 
An application for affiliation from the Ipswich Radio Club 

was approved. 

RSGB BULLETIN NOVEMBER, 1964 

New Zo ne G 
The Council accepted a recommendation of the Membership 

and Representation Committee that Northern .Ireland and 
Scotland should in future form two separate zones (a 
notice calling for nominations for the representative for the 
new Zone G (Scotland) was published in the September 
BULLETIN). 

N o m inations fo r Ordinary Members of Council 
The Council resolved, in accordance with Article 52 of the 

Society's Articles of Association, to nominate Messrs. J . C. 
Foster, E. G. Ingram, .R. F. Stevens and J. W. Swinnerton 
for election to fill the vacancies which will OCClLr on the 
Council on December 31, 1964. 

Election of President for 1965 
In accordance witl1 Article 10 of the Society's Articles of 

Association, Mr. E. W. Yeomanson was appointed President 
with etTect from January J, 1965. 

Perma nent H eadquarters Station 
The Council agreed in principle to the setting up of a 

permanent Headquarters Station and referred the matter to 
the Technical Committee for advice on equipment for use on 
the h.f. and v.h.f. bands. 

RSGB Bulletin 
Arising from a discussion on the editorial content of the 

RSGB BULLETIN, it was dce:ded to continue to publish the 
names of the members of Council and the Regional 
Representat ives. It was a lso decided to publish brief 
biographical details of Council members, illustrated wi th 
photographs, in the BULLETIN each month, commencing in 
January 1965. 

H .F. Convention 
A sub-committee (Messrs R. C. Hills, A. 0. Milne, R. F. 

Stevens, L. Varney and the President) was set up to explore 
the idea of arranging an H.F. Convention on somewhat 
similar lines to the popular v.h.f. conventions. 

ARRL Go lden Jubilee Nationa l Convention 
The Cow1cil agreed to request Mr. Roy Poeton, G3CTN, 

personally to convey the Society's message of congratula­
!ions to the ARRL. (The text of the message was published 
on page 595 of the September issue of the BULLETIN.) 

Reports of Committees 
The TVI/BCl Committee met on Jlrne 26 to discuss a 

number of individual members' TVI cases and problems 
connected with relay television. Arising from considera­
tion of an appeal against refusal of planning permission for 
a member's mast, it was agreed that it would be best if 
members could consult the Committee before applying for 
planning permission. 

The Education and Training Committee considered 
BuLLETIN articles, the results of a questionnaire sent to 
affiliated societies, a suggestion that equipment might be 
sent to amateurs in Africa, tJ1e Wireless Institute of 
Australia's Youth Training Scheme, plans for an Overseas 

(Conthwed 0 11 page 741) 
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CONTEST NEWS 
-RESULTS-REPORTS- RULES-

Second 144 Mcfs Contest 1964 
The Second 144 Mc/s Contest, held on July 6, at!racted 

48 entrants, a similar number to that of previous years. 
There were comparatively few Welsh entrants, despite the 
fact that these stations did so well in the May contest. The 
Scottish stations were active for the whole of the event, but 
the longest distance contact was with G3LRP at Wakefield, 
Yorks., who was worked by three out of the four GMs. At 
leas t 30 other portable stations are known to have been 
operating, and it seems a pity that they did not send in their 
logs. 

The scores of the leading stations are 24 per cent higher 
than in the May contest, and 52 per cent higher than last 
July. Among the longer distance contacts, G3KMT/P 
worked ON4TQ/P at 330 miles, and G8SB/P contacted the 
same station at 3 15 miles and ON4LQ at 284 miles. In a ll , 
six French, three Belgium and a Dutch station were worked 
by a number of contestants. A miniature cup and certificates 
of merit will be awarded to G8SB/ P (operators G8SB and 
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Call-sign 

G8SB/P 
GJIGV/ P 
G5ZT/1' 
G3KMT/P 
G2HlF/P 
G30BD/P 
G6AG/I' 
GW4LU/P 
G JNJF/1' 
GWJOXD/P 
GWJRUF/ P 
GJBNL/P 
GDJKCB/P 
G3FRV/ P 
G3FO/P 
GJMOH/P 
GJGWB/P 
G31vlAR/P 
GJBDS/ P 
G 3MWB/ P 
GJKEU/P 
GJCGQ/P 
G2YU/ P 
G3FU I' 
GJBXF/P 
GJRAL/ P 
GJNKS/P 
GJEMU/P 
G2DSP/P 
GW21-!IN/P 
GJRXK/P 
GJERD/P 
GJRCV/P 
G30ZH/P 
GJOSC/P 
G3RZG/P 
GJFCY/ P 
GlMFX/P 
G2WS/P 
GJGKF/P 
GJDIT/P 
G M31QL/ P 
G3JDM/P 
GM6XW/P 
GSCP/P 
GMJNZI/P 
G2DI-IV/P 
GMJTFY/P 

RESULTS 
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M 
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Score 

20.018 
18,518 
15,710 
15,645 
14,28t 
13,593 
13,135 
12,765 
12,200 
11 ,\146 
11.488 
10,'.173 
10,880 
9.831 
9.687 
9,096 
7,848 
7,544 
7,317 
7,315 
7.267 
6,788 
5,690 
5,656 
5,59 1 
5,086 
5,050 
4,948 
4,912 
4,709 
4,556 
4,455 
3,856 
3,669 
3,463 
3,285 
2,785 
2,445 
2,350 
2,229 
2,228 
1,945 
1,676 
1,634 
1,228 

998 
916 
682 

Con· Couoty 
t:u:ts 
149 St~ITs. 
76 Cornwall 
88 Devon 

I 31 Shropshire 
130 Berks. 
100 Dorset 
116 Uucks. 
84 Montgomery 
65 Lines. 

101 Radnor 
87 Brccon 
82 Derby 
58 1. of Man 
87 Sussex 

104 Beds. 
70 Wilts. 
76 Nonhaots. 
82 Birmingham 
83 Worcs. 
90 Berks. 
74 Bants. 
72 Ueds. 
47 Norfolk 
50 Esse• 
55 Northants. 
57 Leicester 
70 Surrey 
43 Kent 
53 Sussc.~ 
46 Glamorgan 
53 Worcs. 
57 Derby 
46 Surrey 
43 Nonh•nts. 
38 Bucks. 
38 Dorset 
28 Yorks. 
27 Yorks. 
26 Warwick 
47 Surrey 
29 Hams. 
28 Fife 
19 St:tiTs. 
29 Stirling 
13 Derbyshire 
19 W. Loth.ian 
15 Surrey 
23 Midlothian 

t General Rule 6. • Rule 7. § late entry. l incomplete declaration. 
M mul tiple openuor. S single operator. 
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G3EGK) to G5ZT, and also to Gordon R olland, A3766, 
for the most useful check log. 

The general standard of log-keeping was good, a lthough a 
number of stations made the work of other entrants more 
difficult by not using the ten mile to one inch Ordnance 
Survey map for spccif)'ing their locations. An example is 
Croydon, Surrey, which has been used by a number of 
stations in recent contests, but \\hich appears on this map as 
a .name some seven miles long with no obvious centre. 
One group gave a QTH as 25 miles E.N.E. of a town. 
Surely somewhere nearer could have been found, even if in 
a diflerent county. The attention of contestants is drawn to 
the comments on the 70 Mc/s Contest (RSGB BuLLETIN, 
March, 1964). The results table shows thai the number of 
contacts obtained is no indication of score. A number of 
club stations appear to have been single-operator. 

Equipment 
The line-up of most converters began with a Nuvistor rJ. 

stage, a lthough transistors are now as popular as E88CCs. 
About half tlte entrants used a large general coverage com­
munications receiver as a wnablc i. f., although the number 
of specially built units is increasing. A large number of 
Command receivers are still giving good service and one 
group managed to transport an R 107. Transmitting equip­
ment was conventional, with the exception of one club using 
a small class B linear amplifier driven by a 21 Mc/s s.s.b. 
transmitter with carrier insertion. 

Comments 
Conditions seemed to deteriorate after a good start and 

GC2FZC heard nothing after 13.50. Many northern 
stations mentioned the te rrible weather after a good week, 
though further south the day was fine. 

Many contestants apparently used the contest as a trial 
run for V.H.F. NFD. G5ZT was sad to note the reduced 
portable activity from two-leuer call-signs; G3 1-IAZ reports 
on cross-modulation which appears only when operat ing 
from a good site; GW3M FY suggested that the scoring 
might be simplified; and G 8SB gave a graphic description of 
the difficulty of crawling across maps laid on the front-room 
floor with a ruler (or do some p::ople usc clastic?). 

Check logs are gratefully acknowledged from G6XA, 
GC2FZC, GW3MFY, BRSI5744 and A3766. 

144 Mcfs C.W. Contest 1965 
The scoring of this event has been slightly changed to 

encourage more long distance working: remote counties 
now score 20 points per contact, compared with 10 points for 
local contacts. This contest is now the only v.h.f. one in the 
RSGB Calendar scored on a " points per contact " basis 
and it is probable that it will be changed to " points per 
mile., in 1966. 

I. When: 10.00 GMT to 22.00 GMT on Sundny. January 31, 1965. 
2 . S~clious: (a) High l)ow~r (up to I SO watts input to the. p.u. stage}; 

(b) l ow Power (utl to 30 walls input tu the p.n. stnsc). 
3. The General R~tlc,, rcla tins to RSG!l Contests. published in the 

January, 1965 issue of the RSG 8 13Ul.LE1"1N, will apply except us superseded 
by tbe rules of this Contest. 

4 . Eligible Entrants: All fully paid-up members of the RSGD resident 
in Resion I. 

5. Contacts: May be made on A I only. 
6. Scoring: For each completed contnct with a Shl1ion in the operator's 

own county or in an ad.jacc1U county 10 points ma)• be claimed. For cnch 
completed cQnHic:t with a st:uion in :lnY other county in 1hc opcrmor's 
own country 20 points may be claimed. ~or each completed contt•t t with u 
Sta tion ouLSid.c the 0 1>enllor's own country 30 points may be: cluimcc.l. I n 
addition 20 bonus I>Oints nt3)' be dttimcd for cnch B ritish Isles county 
worked. 

7. Contest F.xchnn~cs: RST reports followed by the contact number, 
and county (e.g., R ST559001, Cornwall. or RST579002, .London). The 
full name or the abbreviation given on p;cc 52 oft he January, .1964 RSGB 
BuJ.L£TtN must be u.«d to designate the county. 

8. ,Logs : (n) Must be tabul;ued in columns headed (in this order)" Daic/ 
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Trmo (GMT)," " Call-sian o f Station Contacted," "My report on H is 
Signals a nd Serial Number Sent," " H is report on My Srgnals and Seria.l 
Number Received,'" •• County.''" Bonus Points,"" Points Claimed.'" 

(b) The cover sheet must be made out in accordance with RSGU 
Contests Rule 4 and the doclar:uio n signed. The address of the station 
must include the county. 

19~cJ. Entries must be postmarked not later than Mond.~y. Febru:uy 15, 

9. A"ards: At the discretion of the Cou ncil of the RSGB, certificates 
o f ~1erit will be awarded to the leadina s tation and runner-up in each 
sect1on. 

First 1·8 Mcjs Contest 1965 
T he rules for next year's First Top Band Contest are as 

fo llows: 
I. When : 21.00 GMT on Snturday, March 20, to 03.00 GMT on Sunda)', 
March 21, 1965, 
2. Eli~iblo Entra nts: All fully paid-up members of the RSGB reside nt in 
G, GC, GO, Gl , GM and GW. 
3. The General Rules published in the J:rnuury. 1965 issue of the RSGB 
OUI.LETIN relating to RSGO Contests will apply. 
4. Co ntacts: C.w. (AI) only in the 1·8·2 Mc/s band. 
S. Scorin,::: Three poilu s for conl nct.s with stations in the entrant's own 
county nnd those count io:s h:IVing a common boundary with that of the 
entrant und five points for a ll other contacts. 
6. Cont<-st Exch•nGes: RST rcr•orts followed by the contact number 
~tnrt ing with 001 nml the county code leiters gi\'cn in the Ja nuary, 1964, 
ossuc of the Bu t.LE11N, e .g. for n contact from Surrey 57900SSY. A ll 
rcpons must be :u:knowlcllgcd wiah " R •·. 
7. Logs: (a) M us t be tnbul ntcd in colum ns headed (in this order) : " Dntc/ 
Time GMT."" Cnll-sign of station worked,"" My r<port o n his s igna ls 
and serial number scru.'' ·· H is report on my signuls und seria l nu-mber 
received , ·• ' ' County colic leucrs received/' " r,oints claimed."' The 
county code leiters ns ~ent must be entered at the top or each log sheet. 

(b) The co.,cr sheet must be m"dc out in accordance with RSGB 
Contest Rule 4. The u•..:lnrntion must be signed. 

(c) Entries must be postmarked not later thnn April 5, 196S. 
8. Power lnout : The d.c. input to any stage of t.hc tronsmiuer shall not 
exceed l 0 walls. 
9. Awards; At the distrction of the Counti l, the Som~net T rophy will be 
3\\'arded to the winning Station nnd certificates of merit to the Slations 
rlaeed second and third. In addition. the Maitland Troph~· will be awarded 
to the Scouish member wit h the highest n~~~:~rcgate number of pointS in this 
contest combined with the Second 1·8 Mc/s Contest 1964. 

A certificate or merit ·will also be awarded to the non-tr.ans:n1in ing 
member submiuing Jhe best check log. Check logs submiued by non· 
tr.msmitting men1bcrs for consideration for the nward of a cenificatc o f 
n1erit sh ould give in this order the followina details: Date/Time (GMT); 
Band; Call·sign of s tation heard; Repo rt and serial number sent by 
St3tion heard; Call·sign of s Jation being worked; 3ny other information 
required by t he above rules. 

144 Mcfs Open Contest 1965 
RSGB members throughout Europe a re invited to take 

pan in this popular v.h.r. contest . Both phone and c.w. may 
be used . Comments on equipment, cond itions a nd a ny other 
points o r interest will be welcomed. Contesta nts should note 
that the scoring has been changed to a points per distance 
system. 

I. When: 17.00 GMT on Saturday, Morch 6, to 19.00 G MT o n Sunday, 
March 7, 196$. 

2. Eli~iblc Entrnnts: A ll fully paid-up members o f the. RSGB resident 
in Europe. 

3. T he General Rules relating to RSGB Contests as p ublished in the 
J nnunry 1965 issue of the RSGB BULLilTIN will apply except as superseded 
by tho rules o f t his Contest. 

4. Contacts: Mny be mnde on nny mode except A2, in accordance w ith 
the terms of t he Amateur (Sound) Licence A. 

S. Scoring: l'oints will be scored o n the basis of one point per m ile for 
all c,ontacts. 

6. Contest Exrhan~cs: RST or RS reports followed by the contact 
nun1b<:r and the location (c.~. RST$9900 I H ull). This location must be 
identifiable on the 10 mile 10 I in. Ordnance Survey map. Fh•e figure ORA 
loc<llor details may be exchanged with continental stations. It is the 
rcsponsibility of the recei,•ing operator to obtain the infomtation he 
requires 1o enleulnte distances co rrce11y. 

7. Lo~s: (a) Must be tabuhncd in columns headed in this order, (i) Date/ 
Time (GMT); (ii) Call-sign of station worked; I iii) My report on his signals 
and serial number sent; (iv) H is report on my signals and serial number 
recei,cd; (") Loca~ion ; ('•i) l' oints claimed. 

(b) The cover sheet must be made out in aceordnnce with RSGB Con• 
tests General Rule 4 and the dcclurntion signed. The NGR of the stalion 
(in the form of two leiters ami six figures) and the QTH ns transmiued 
must be shown on the cover shc:ct. Stations outside the art-a co,·ercd 
by Jhc Notional Grid should specify their latitude and longitude. 

(c) Entries m ust be postmarked not later than March 22. 1965. 
8. AwJrds: At the discretion of the Council, the Mitchell-Milling Trophy 

will be awarded to the winning entrant and a certificate of merit to the 
runner-up. 
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Liste ners' V.H.F. Contest 
T he following arc the derails or the Listeners' V.H.F. 

Contest to be held at the same time as the 144 Mc/s Open 
Contest. Entries for this event will be automatically credited 
to rhe V.H.F. Championship. 

I. When : The contest will commence at 17.00 GMT on Saturday March 
6, and o:n~ at 19.00 GMT on Sunday, March 7, 1965. ' 

2. Ehgrblo Entrants: The contest is open to all fully paid-up members of 
the .RSGII resident in Europe. Only the entrant may o perate his rccei,•ing 
stauon for the d uration of the contest. Holders of a n1nteur transmitting 
licences are eligible to tak e part if they d o not own tronsmittina equipment 
for the 144 Me/s band. 

3. Scoring: Entrants will be required to log stations operalillll in the 
.1.44- 1 ~6 Mc/s band. Eueh s tution heard 1110)' be loaacd once only in column 
u . PornLS are to be scored for cnch complcle Jog entry, with bonus point..< 
for each new county rccei,•cd ::and for c:.w. reception. For each stadon 
loggef.l in. the enlrant"s own ('OUnt)• or un ndjacent county: 10 points; for 
cnch St:llton logg\!d in other countirs in the cntrnnl"s o'''" country: 20 
points; lOr each Stntion loG.gcd in ony other country: 30 pointsi for a log 
entry of any station not taking part in the contest: 5 points. Bonus 
points: for an entry of n lclcgruphy transmission double po ints nrc to 
be . claimed. For .each British ls lc.s Counly rc'Ccivcd an additionul 20 
pomts mny be clam1od. The whole of the London Postal DistrictS will 
count as one county onl,y. 
4, Entries: (n) to comu for points, logs must show, in columns, (i) Date/ 

T une (GMT); (oi) Caii·SiJ;n o f s tation heard; (iii) Report and serial numbe r 
sent. by ~Jut ion heard; ( i,v) My report on the signal henrd; (v) County of 
s lnlron hea rd; (vi) Cnll·sisn ofstnrion being worked; (\•ii) Points c la imed . 

(b) Entries must be set out on RSGB Contest Log Sheets available from 
RSGO H eudqunrlers or o n one side o nly or foolscap paper. 

(c) T he cover sheet m us t be made o ut in ncco rdancc with RSG B Contest 
Rule 4 nnd must ccnify th:ll the entrant docs not possess transmiHing 
cquipmenr for 1hc 144 Mc/s bund. 

(d) Entries must be postmarked no t Inter than Mnrch 22. 1965. 
5. Awards: At the discret ion of Council ecrrificntcs of mc ril will be 

awarded to the lender nnd runner-up. 

RSGB Experime nta l Tra nsmissions 
from GBJLER 

Many verbal reports of the reception of G B3LER on 
145·995 Mc/s and 29·005 Mc/s have been received, 
bur there have been rew wrillen reports giving brier 
derails of the t imes of reception and signal strengths. 
Such reports are urgently required, particularly rrom 
stations in the Midlands and Southern England, and 
sho uld be scnr direct toR. G. Flavell, G M3LT P, The 
O bservatory, Lcrwick, Shetland. IQSY log sheets arc 
available from RSGB Headquarters o n request. 

Society Affairs (Continued from pa1e 739) 

Education Scheme a nd the Commiltcc's participat ion in the 
RSGB Radio Communica tio ns Exhibit ion. 

At its meeting o n July 13, 1964, th:: Membersh ip and 
Representation Cornmil!ee discussed advertising a nd 
general publ icity, 1l1e membersh ip d rive, recorded lectures 
and badges ror Area Representatives. 

T he F ina nce and S ta ll· Commillee at its meeting o n July 14 
discussed insurance mauers. the Contracts o r Employment 
Act 1963, the General Manager's service agreement, the 
Offices Shops and Railway Premises Act, and 1J1e provision 
of Commi11ee secretaries. 

The meeting or the Mobile Commitree held on July 15 was 
devoted principally to a discussion or the arrangements for 
the Woburn Abbey National Mobile Rally in September. 

Among th:: matters discussed a t the meeting of the 
Scientific Studies Commi11ce held on July 27 were BuLLmN 
articles, the curre nt tropospheric propagation programme, 
the operation or GB3LER on 2m and tOm, new ofl'ers rrom 
members to act as IQSY observers, and the /QS Y News­
lefler. 

• • • 
The Couucilwas iu sessiou for uetll'ly five hours. 
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1250 Mcfs Tests 
1964 

THE J 250 Mc/s Tests held on June 27 and 28, 1964, were a 
convenient focusing point for the summer activity on 

tltis u.h.f. band. As can be seen from a perusal of Four 
Metres aud Down in the spring issues of the BuLLETIN, plans 
and preliminary tests were being made in several centres 
"hile the enforced isolation of these centres was bci11g 
steadily reduced. A fresh influx of enthusiasm for the band 
in the south-west is noted: a group comprising G3NAE, 
G3NIL, G30BD, G3PFM and C. G. Slingsby, A3527, 
combined to put on a portable station in South Dorset. 
G30BD provided the transmillcr which took the form of 
two triplcrs:a DET24 driven by a QQV03-20A which was 
driven in turn by a 2m transmiller. No input or output 
power was given in their report, however. G3NAE provided 
the converter which used a genmtnium diode as the final 
multiplier in the local oscillator chain and a trough line 
mixer. The i.f. was 24 to 26 Mc/s to an HRO. The team used 
a corner reflector, also provided by G30BD, and a 4 ft. 
paraboloid dish mounted at about 9 ft. a.g.l. 

GJEGV (11ho apparently operated during the 1963 Tests 
without success) only operated a portable station as his home 
location is impractical for u.h.f. at the present state of the 
art. He obtained an output of about l wall from a TD03-
IOF tripler and his receiver used a GEX66 as final multiplier. 
His aerial is a dipole fed trough reflector and the station was 
ono::rated from Hardy's Monument ncar Dorchester. 

Also on in Somerset, at Ashcoll, is G3MPS, and the 
three stations all worked each other at good strength. The 
distances were: GJOBD/P to GJEGV/P, 25 miles: GJOBD/P 
to G3MPS, 30 miles ; and G3EGV/ P to G3MPS, 33 miles. 

G6GN (Bristol) was expected on the band for the Tests 
using equipment loaned by G3KPT, but no reports of any 
contacts have been received. 

Representing the Midlands is a report from G3NBQ 
(Coventry) who uses a 2C39A triplcr and trough reflector. 
He made a routine contact with G2CIW (Birmingham) at 
19 miles. followed by a series of tests with G2RD on 
Dunstable Downs. These resulted in the reception of 
G2RD's signals at RST539, but there was no communica­
tion on 1296 Mc/s in the other direction. 

Later in the day G3KFD (Kingswinford) was contacted 
for the first time after nearly a year of trying: reports were 
RST 549 and 339, and several QSOs have since resulted. 
Usually, once a path has been established other contacts 
follow easily, and as equipment and techniques improve the 
signals can be built up to a level which makes the early 
efforts seem rather painful. This particular path is 28 miles 
long, between stations each at about 400 ft. a.s.l. As the 
intervening land rises to 700 ft. it will be interesting to see 
how communication develops. 

The region loosely termed the South-East of England is 
now well populated, covered with stations conveniently 
spaced for tests under a ll conditions. In the extreme north­
east of Essex, G3LQR and G3FIJ. Colchester, are able to 
work G3L TF in Chelmsford at any time. Contacts with 
G3NOX/T (G8ACN, Saffron Walden) are possible with 
some tropospheric assistance, but during the period of the 
Tests this path was closed as was that to the London area. 
G3LTF was also worked by G2RD, G2RD/P and G3FP. 

G3LQR uses the only p.a. reported on the band, and this 
is a 3CX I OOA5 driven by a similar valve as a tripler. The 
actual input is not given in his report, but this valve, which 
is a later development of the 2C39, can run up to 100 watts 
on 1296 Mc/s. His main aerial was a set of four 10-turn 
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GlPFM, GlNAE and GlOBD a r e seen here, left to rieht , with the 
aerials used by GlOBD/P for the 1250 Mcfo Tests. 

(Pho<o by A3527) 

helices at 60ft., supplemented by a 32 element stack at 20 ft. 
From Surrey, reports were received from G3FP and 

G2RD. G3FP operated fixed, and G2RD operated fixed on 
the Saturday and went portable on the Sunday. The equip­
ment used by both stations was substantially the san1e as in 
1963. 

G3FP (Thornton Heath, Surrey) reports contacts with 
nine stations, three of which were in one direction only, 
using 70cm as the return band. An attempt to contact 
G3NNG/ P near Wantage failed, though a short burst ofc.w. 
was heard. 

G2RD, as last year, operated from two sites: at his home 
at Wallington, Surrey, and on Dunstablc Downs. From 
home he had six routine contacts, all with stations previously 
recorded in these notes, and while portable he ltad four 
complete and two cross-band contacts. An unsuccessful 
attempt to contact GJNBQ has been noted. Another 
attempt to reach G2CIW in the Midlands also failed, 
although signals were RST579 both ways on 70cm. 

G3NNG/ P was heard on 70cm arranging a sked with 
G3L TF. This is a difficult path of about 95 miles with 
intervening high ground, and presumably no contact 
rcsulled or at least one of the participants would have 
reported it. We suspect that in the past other stations have 
come on the band during the Tests, have had no contacts, 
and have quiet ly dropped out without reporting. At least 
one station which was not recorded during the 1964 Tests 
subsequently appeared on 23em during V.H.F. NFD. 

Many operators experience difficulty in arranging con­
tacts on 23cm with other stations, for some stations usc 
144 Mc/s, while others use 432 Mc/s for preliminary con­
tacts. The great majority, however, use the latter band for 
arranging skeds and this seems to be a satisfactory arrange­
ment. Stations intending to operate during the Tests in 1965 
who have not previously made contacts on the band are 
strongly advised to approach some of the operators listed 
in this report and the 1963 Tests. Alternatively, if requested, 
plans for operation during the 1965 Tests can be published 
in Four Metres ami Down. 

Transmitt ers and Receive rs 
Transmitting and receiving equipment is becoming more 

standardized. The most popular transmitters use a 2C39 or 
TD 1-100 as a tripler, driven by an existing 70cm rig. A 
suitable rcctanguJar cavity for this valve was described 
briefly in the report on the 1962 Tests, and an article about 
the unit is in preparation. This arrangement has the ad­
vantage of being able to be run a t any power level from 

RSGB BULLETIN NOVEMBER, 1964 



5 watts (G2RD/P) to 90 walls or more (G3LT F), depending 
on the available drive. T he most popular receiving arrange­
ment is the converter described by K6AXN in the March, 
1961 issue of QST. Several home-brew designs also 
obviously found inspiration in that article. 

Ae r ials 
Aerials arc still varied. Corner and trough reflectors are 

justifiably popular, and several parabo loid dishes up to 6 ft. 
in diameter were set up temporarily for test purposes (for 
not many people a re able to leave such a large structure in 
position continuously). Various multi-element arrays were 
used for local contacts, but no details of these have been 
passed on for inclusion in this report. Further information 
would, nevertheless, still be appreciated. 

T est Equipment 
There is still very little information available on test gear. 

G3LTF points out that a length of cheap v.h.f. TV coaxial 
cable makes an excellent dummy load; a 30 ft. length of 
UR70 gives a loss of6db and an input v.s.w.r. of 1·7:.1. A 
longer length, o r a lternatively a cheaper cable, would im­
prove this figure. The v.s.w. r. can a lso be improved by 
terminating the cable with a suitable ordinary carbon 
resistor, a lthough this may be impractical for r.f. outputs 
in excess of 5 watts since a quarter of tlte power may reach 
the termination. G3LTF uses an s.w.r. indicator devised by 

OfF National Final 
It was a bright and sunny afternoon when 15 finalists 

assem bled in a narrow lane north of T emple Guiting in the 
Cotswolds for the D/ F National Final on September 13. 

Maurice Fowler and D on Wilson, the organizers, had 
hoped for a difficult start, and to help in this respect they had 
previously experimented with a radiating frame aerial com­
plete with sense, but the latter part. although it worked 
satisfactorily. was not used, however. The first transmitter, 
with its frame aerial, was sited in Guiting Wood, just It miles 
from the start. T he second transmitter was 9 miles away 
in Chedwonh Woods, and almost on the same bearing. 
V.h.f. and Top Band intercommunication between the sta­
tions and the start had been arranged. 

It was hoped that competitors would tend to make for the 
most southerly transmitter. and thus go o ut of range of the 
low powered signal from Guiting Wood. However, the tables 
were turned, for only the signals from the beam could be 
heard, and a fter discussion with D. A. Findlay, G3BZG, it 
was decided to restart the lest a t 14.00 about halfway to 
Chedworth, but as signals were still not to be heard, D on 
Wilson drove south in much haste to find out what had gone 
wro ng. lt transpired that the aerial current bulb had burned 
o ut , and the operator, G3A YJ, was blissfully ignorant that 
he was not radiating, for his own receiver, being close io the 
transmitter, was successfully picking up the weak signa ls. 

At 14.30, a start was made and competitors got away to 
good signals. The majo rity made their way direct to Guiting 
Wood, and then o n to Chedworth. The winner, M . P. 
Hawkins, arrived at Chedworth at exactly 16.00. 

Tea was taken at Bourton-on-the-Water, and after all the 
food had been consumed by the hungry competitors, 
Mrs Grace Wilson presented a prize of a signal injector 
to the winner. M. P. Hawkins, and a box of chocolates to 
the ladies in his team. An Eddystone die-cast box was 
presented to the runner-up, R. J _ Parsons, G3RBP. 

Maurice Fowler and Don Wilson thank everyone who 
worked so hard to put on litis final: the owners o f the 
two sites. the operators and their assistants, the RSGB, a nd, 
of course, the competitors. 

The finalists and their positions in order of time of arrival 
are shown in the table. As D. R. H. Coller, D . Roome, and 
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G6CJ and G6LL-further information on this unit would 
be much appreciated. 

Stations o n 23cm 
This list is supplementary to that publishc<l on p:tgc 49 of the JanultrY, 

1964 issue of the RSGB BULl LTIN. 
Call-sign Power Input P.A. Aerial Recei\·er 
GlCtW sow 2C39t K6AXN 

(lOW') 
K6AXN GJFIJ 8W 2CJ9t 32 clc Sl:lck 

GJEGV/1' tw• TDOJ-tOFt Trough 
GJKEF 2C39At K6AXN 
GJLQR 3CXtOOAS 4 10-turn heli= 

and J2 cte. swck K6AXN 
GJMPS 2sw• 2C39A 4 fl. paraboloid 
G3NBQ 2C39At trough K6AXN 
GJNAE} DET24t 4 fl. paraboloid GEX66 
GJOBD cornc:r reflector 
GJRSB{f 2C39At 
GMJFYB DET24t 3 ft. comer rencctor 

Amendments 
G2R'O JSW TDI-IOOt 8-ovcr-8 
GlRO/ P 4\V TDI·IOO 3 fl. pnrobotoi<l 

• p()\W:r ouq>ut. t lriplcr finut. 

G3FtJ/P, GJENY/1', GJLHA. G3MAR/P, G3NNG/I'. G30VQ, 
G6GN, GMJGI'K. G M3GUO nnd GMSVG tHe utso believed 1o be 
cqllipped for operation on 23cm. 

Frequencies of 23cm Stations 
GJKPT, t298· t Mc/s : G3KFD, 1298·22 Mc/s; G2CIW, 1298·25 Mc/s: 
G3MAR/ P. 1297-0K Mc/s: G3NllQ, 1297-3 Mc/s: G3EFX/ P, 1297·08 
and 1297·47 Mc/s. 

S. W. Smith did not hand in their log sheets, they cannot be 
placed. G. Nicholson was unfortunately not able to be 
present that afternoon. 

RESULTS 
a me Socie-cy Times of Arri\·al 

Station A Station B 

M. 1'. Ha" kins Oxford tS. IS 16.00 
R. J. Parsons Oxford IS.t8 16.09 
G. H . T:o>·tor ~~Po% 15.29 t6.16 
E. W . llrostow tS.t2 16.16 
E. L. Mollart Oxford 15.29 16.18 
A. 1), Bristow Oxford 15.13 16.37 
J. J_ Grant .. Rugby t5.34t 16.4 1 
A. Hitchcock Derby 16.44 I 5.48~ 
R. Pcnrcc-Boby Oxf'or<l t7.36 t5.27 
P. M. Williams Stade 17.22 
I. A. Jnckson Rucby I 5.49: 

QST reviews 
RADIO DATA REFERENCE BOOK 

·• An excellent collection of cu1 ves. tables and charts 
for the radio engineer. designer and radio amateur. 
Accompunicd with sunicicnt text to permit its cll'cctive 
usc, the information in 1hc book ranges from general 
formulas to step-by-step methods for T Vl cure and 
prevention. Space docs not permit listing all of the a reas 
covered but here arc just a few of the subjects contained 
in the handbook: R.f. power amplifiers. Pi-network 
circuits, wide-band couplers. filters, antennas (resonant 
lengths of half-wave d1polcs. V and rhornbies. folded 
dipoles, broadside arrays. Yagi arrays etc.). trans­
mission lines. coaxial resonators. waveguide sizes. coil 
winding, rectifier and voltage multiplier circuits. and tots 
and lots of charts and tables Ol\ such things as conversion 
factors. metric equivalents. properties of metals, re­
actance and resonance. At the end of the book arc tables 
for natural sines. cotangents and cosines. logari1hms. and 
square ro01s. The possessor of this book with its large 
amoun1 of essential reference data will certainly save 
lengthy research through many volumcs.''- Septcmbcr. 
!964. 
Bound in blue Iinson buckram. Price 12/6 (by pos1 in 

carton 14/-) 
RSGB PUBLICATIONS 

28 U TILE RUSSELL STREET, LONDON, W.C. I. 
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Letters to the Editor 
Nei~her the Editor nor the Council of the Radio Society of Great BritCJin con 
accet>t responsibility (or Yiews expresstd by corresf)ondenu. letters (or 
inclusion in this feature $hould be concise afld preferably not more than 200 

words in lentth. 

Exploration of the Four Metre Band 
DEAR StR,-The recent article by Mr. D. N. Biltcliffe, G6NB, 

under the above title has provoked a number of lcuers to you, 
and to the V.H.F. Committee, on the subject of the suggested 
4m band plan. 

This article was written by G6NB at the request of the 
Society's V.H.F. Committee, of which he is a member, and was 
intended to provoke a response, this being the most effective 
way of obtaining the general viewpoint. We have " flown the 
kite," and it has been shot at. We must now re-consider the 
question of planning in this band armed with a wide selection 
of views--<>ur thanks to all who have written on this subject. 

Yours faithfully. 
R. C. Htt..ts, G3HRH 

Clrairmau, V.H.F. Committee 

Band Plan for Four Metres 
DEAR StR,-There is at present much discussion on the future 

use of the four metre band. This mainly seems to be centralized 
on the use of the band for mobile stations, and I would therefore 
like to suggest that we take a few tips from the largest v.h.f. 
mobile service of all, i.e. the Aeronautical Mobile Service. 

The first thing that springs to mind is the standardization of 
polarization- ·vcrtical polarization is obvious for mobi le stations. 
Secondly, all transmtssion and reception on pre-determined 
channels with crystal controlled transmiuers and receivers. 

As a basis for discussion may I suggest that the mobile channels 
be 70·15 Mc/s and every I 00 kc/s up to 70·65 Mc/s. Stations 
active in RAEN could also have a channel on 70·375 Mc/s making 
a total of seven mobile channels. This should be sufficient in any 
one area under normal conditions. To further simplify mobile 
operation one of the channels should be desisnated. by general 
agreement, as a calling frequency only, on which one would 
call CQ only and QSY after making contact on to one of the 
other mobile frequencies. 

To take maximum advantage of this system mobiles would 
have to be equipped to operate several, if not all of the mobile 
channels and fixed stations wishing to work mobiles should carry 
the calling frequency and at least one other mobile frequency. 

If the crystals arc switched into circuit by relays, the only 
equipment that need be in sight in the car is a channel change 
switch, a loudspeaker and a volume control for the receiver, 
which could save a lot of negotiation with the XYL. 

Technically there should be few problems in this system, 
apart from the number of crystals required. The channels 
would be sufficiently close together so that if all circuits were 
initially resonated in the centre of the band no further retuning 
should be necessary and if i.f. bandwidths arc made to be in the 
region of 25 kc/s this should take care of troubles due to in· 
accuracies of marked crvstal frequencies. 

Naturally. fixed station QSOs should try and avoid the mobile 
channels and the fixed stations when not working mobiles could 
usc any form of band planning in general agreement. 

Incidentally, whilst mentioning band planning 1 notice that 
many GM stations are not allowed to use the sector of the band 
that is earmarked as the GM part in the band plan. 

Whilst I do not suggest the answer to all our problems on 
4m mobile operation is contained in the foregoing, I do suggest 
that this system is one that would go a long way towards solving 
the problems on the band. 

Yours faithfully, 
w. B. KENDAl.., GM3GDU 

By Campbeltown, Argyll. 

V.H.F. Band Plan 
DEAR SJR,-Regarding the current discussion on the need for 

a 4m band plan. and the earlier suggestion that a portion of the 
2m band shou.ld be reserved for c.w. only, I believe that some 
thought should be given to the existing 2m band plan. Earlier 
this year I. took note of the frequencies used by stations received 
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at Danbury under normal conditions, and the following 
summary was prepared. 

Kent stations in their own zone 16 
Kent stations out of their own zone 21 (mostly in Zone 5) 
Other stations in their own zones 37 
Other stations out of their own zones 42 
Therefore 53 were working 111 their own zones, while 63 were 

not. So much for band planning. Of the stations out of their 
Zones, 26 had two-leuer calls. 

One point is clear from these figures: if all the Kent sta tions 
moved 1nto their zone it would be uncomfortably congested. and 
I would suggest that part of Zone 3 should be added to Zone 4. 
Speaking for myself. Zone 3 is usually devoid of its rightful 
occupants in this area, and I assume the same applies to most of 
the south-cast. With the addition of part of Zone 3 to Zone 4, 
however, the Zone 5 stations would then be able to get into their 
own zone, which has to cater for six home counties. I think 
that a band plan is necessary, but it needs the RSG l.l to set up a 
crystal exchange bureau, and perhaps appoint someone to etch 
crystals for the chaps who cannot do it themselves. Crystals arc 
still inexpensive on the surplus market, and there is no real 
excuse for being out of zone. A simple variable crystal oscillator 
will shift an 8 Mc/s crystal 200 kc/s on 2m. and 100 kc/s on 4m. 

It is not necessary or advisable to wander all over the zone. 
A variable crystal oscillator can be used to select a clear channel, 
although I see nothing against neuing in one's own zone. which 
certainly helps when one wishes to contact a particular station. 
The 2m band is now in the same state as the l.f. bands in the 
early 1930's, when we all had our ow11 crystal controlled 
frequencies. 

I sec that the s.s.b. chaps are tending to net around 145 Mc/s, 
which means out of zone operation for some. I would not say 
that it is a bad thing in this case, but would suggest the dividing 
frequency between Zones 5 and 6 of 145·1 Mc/s as being more 
suitable. 

Regarding c.w. operation in a zone of its own, I am not sure 
that it is a good thing, for the locals would jam each other out, 
as at present. IJ, however, one wanted to contact Cornwall or 
the west country for instance, one would know just where to look 
for them and they would be free from severe local QRM. 

As far as I can judge it docs seem to be the stations in the 
south-east who fail to observe the band plan, which is surprising 
as I imagine the main source of supply of surplus crystals is in 
the south-east. 

As regards a 4m band plan, if the chaps will not conform to it, 
I say leave it alone. I expect to be shot down in flames over this, 
but never mind, the potnt is that if we want a band plan, we 
should observe it. 

As regards making a v.x.o. , circuits have been published in 
past issues of the BUllETIN. The method of etching crystals has 
also been described. 

Danbury, Essex. 
Yours faithfully, 

H. G. COlLIN, G2DQ 

RAE Examination Centres 
DEAR StR,-In recent years m.embers of the Clifton Amateur 

Radio Society have always featured in each new block of call· 
signs issued. 

It is with some concern that I learn from some of our members 
of the difficulty they have e.~perienced in having their applications 
to take the RAE accepted by certain educational establishments. 
Apparently one has to take a course at the establishment con· 
cerned to qualify to sit the examination. Also with regard to 
these courses there are certain age limits imposed and pupils 
under 18 years of age are not accepted at our local technical 
college. Some five years ago I endeavoured to help one of our 
members to get enrolled for the RAE course at this same estab­
lishment; he was 17 years of age. I was unsuccessful and this 
lad left the amateur ranks through losing interest owing to the 
attitude of the educational authority. It is also observed that 
fewer than ever institutes now cater for the RAE course and 
examination. 

I would like to hear from members as to whether they feel 
this is a satisfactory state of affairs. Are amateurs who cannot 
attend a course but who wish to study at home to be penalized 
by this red tape, and are our youthful members to be discouraged 
from staying in the amatuer radio movement 7 

Yours faithfully, 

London, S.E.14. 

W. A. MARTIN, G3FVG 
Clwirma11, Clifton Amateur Radio Society 
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Modifying the 844 
DEAR SrR.- On reading G3PHG's excellent series on convert­

ing the 844 Mk. 2 transmitter-receiver (September issue). it 
struck me that some readers might be sli~htly confused, as the 
844 Mk. 3, which is now generally avarlable, bears not the 
slightest resemblance to the Mk. 2. 

~rielly. the Mk. J is a m:>re modern unit having three crystal 
chanr\els. independent in the transmitter and receiver, with a 
single 5763 in the final running 10 watts without m:>d.iftcation. 

The receiver is a single conversion superhet with an i.f. of 54 
kc/s having a bandwidth of 50 kc/s. You have 110t read wrongly; 
the reason for the low i.f. was to overcome unwanted second­
channel recer.nion. At this i.f. the image response is adjacent to 
that uf the srgnal channel and both responses are embraced in 
an r.f. bandwidth of 150 kc/s. 

In service operation a 200 kc/s channel separation was used, 
thus eliminating spurious second channel interference. The 
wide bandwidth was necessary to allow for tolerances of the l.o. 
crystal and transmitter frequency and was achieved by making 
the second i.f. (V5) a parallel voltage feedback amplifier. thus 

RSGB Slow Morse 

loading the tuned circuits to a suitable level (and much reducing 
the gain). 

All in all this is a rather novel method of achieving the required 
end, necessitating a much more radical approach to conversion. 
in the receiver at any rate, than the M k. 2. 

Yours sincerely, 
Bewdley, Worcs. GRAEME WORMALD, G3GGL 

Interference from Power Lines 
DEAR StR,-The local Electricity Board is planning an 11 kV 

overhead line near my QTH. 
I would be grateful if any member with an II kV line within 

a half mile of his house would kindly write to tell me what 
QRN he has experienced from it and how far away the 
II kV line is. 

Parsonage House, 
Woodbury, ncar Exeter. 

Yours faithfully. 
Bon TEMPLER. G3RDX 

Practice Transmissions 
The followlna Slow Hone Pr-actice tr-an•mittiont .,.e tponsored by the RSGB. Alt erations and addition• to thl1 llot ohoufd be oent 

to the Hon ... rary Orcaniser, M. McBrayne, GlKGU, 1S Purllou Way, Theydo n Bois, Euex. 

Time Coll-sicn l<cfs Town Time Coll-sicn kc/s Town 

Sundays Wednesdays 
08.00 G3KLT 1827 Birmincham 10.00 G3RQX IIHO Wolverhampton, 
09.30 G3KZZ 1910 South Shields, Staffs. 

Co. Durham 10.00 GlSAD/A 1980 Stevenace. Hens. 
IO. IS GlCGD 187S Chehenhom 10.30 GlKGU 1910 Theydon Bois, Essex 
10.)0 Gil lEX 1860 8elfut 10.30 G3AGN 1875 Felixscowe 
II 00 GlFXA 1900 St:oc&tcon-.on·Tees 21.00 ... f'"" 1890 Stoke-on-Trent 
11.00 GM3HBY 1903 Glas,ow ... t G30GD 

11.00 t{G3HVI 1890 Stoke-on-Trenc 11.00 ... t g~~~6 1892 Salisbury, Wilu. 
G30GD 

12.00 GlSQU IIHO Ma,.cace, Kent G3POU 
18.30 GlNCZ 1920 Black.burn, Lana. 21.00 ... GlKAD 18SO Donc:aster, Yorks. 
19.00 GlSEP 19RO Gc. Yarmouth G3SFO 
19.00 G3NPB t87S Hcxham, Thursdayo Northumberland 

1968 
t{G3LKT 1892 S•lisbury, Wilts. 18.30 GlNC Swindon 

21.00 19.00 G3NUT 187S W>llasey G3PLQ 
19.00 GlNPB 1875 Hexham, 21.30 G3NQR 1875 Harrow Wuld, Middx. Northumberland 
19.30 G3LZV 1910 Canrerbury, Kent 

Monda yo 19.)0 G3RFL 19t0 Great H;~.rwood. lanes. 
18.30 G3NC 1968 Swindon 10.00 G3NHR 1900 Hounsfow 
18.30 G3NCZ 1910 Blac~burn, Lana. 10.00 GlLLM 1820 Bath, Somef"l,t:t 
1900 G3MXS 1875 8trlcenhe.a.d 20.00 GSXB 1878 Readinc, Berks. 
19.00 GlNPB 1875 Hexham, 20.30 G3RSF t915 Harlow. Essex 

NonhumberiVld ... r"" t981 Bury St. Edmunds 
19.30 GllZV 1910 Canterbury, Kent 21.00 ... t G3MWO 
19.30 GlSRY 1910 Cheam, Surrey G3PHW 
19.30 G3SWR 1980 Middlesbro, Yorlu. 

21.00 ... t g~~~6 1892 Salisbury. W ilts . 
2000 GJHJG 1825 M~ncheuer 
20.00 G31BJ 1910 Southampton, H;anu. 2t .OO GJADQ 1990 Bradford, Ycrks. 
20.00 G3PKZ 19)0 London N .21 21.30 GlEVT t865 Redditch, Worcs. 

rliRM 
1981 Bury St. Edmunds 21.00 GJAWL 1980 W lnuce. Co. Durha rn 

21.00 ... t GlMWO 22.00 G3LLM 1820 Bath, Somerset 
G3PHW 

11.00 ... t g~~~6 1891 Salisbury, Wilts. Frid ays 
18.30 G3NCZ 1910 Bla<kburn, uncs. 

21.15 GlADQ 1990 Bradford, Yorks. 19.00 G3RBP 1860 Oxford 
21.30 G2BSW t865 Studley, Warks. 19.00 GlNPB 1875 He )Cham, 

Northumberland 
Tuesdayw 19.30 GlPWU 1850 Rudin,, Ber~o. 

19.00 G3NPB 1875 Hexham, 20.30 G3SDQ 1910 Lorton 
NonhumbertVld 21.00 {G3LKT t892 S>lisbury, Wilts, 

19.00 GJNUE 1+4·16 Me/• Worcener '" t G3PLQ 
19.JO G3.,fL 1910 Great Harwood, Lana. 21.00 G3PKE 1920 Dorkinc. Surrey 
20.00 G3RZO 186S Reddu.ch, Woru. 21.30 GJRZI t86S Redditch, Wora. 
20.00 G3PJI 1910 Southlmpton 21.30 {G3RPW 1900 Pudsey, Yorks. 
10.00 GJAYJ 1925 8irmin~h1m ... t G3KSS Bradford 
10.30 G3NKX 19t5 Lou1hton 21.00 GlLLM 1820 Bath 

{G3LKT 1892 Salisbury, Wilu. 
ll.OO GMlHBY t90) ct .. , ow 

11.00 "' t G3PLQ Saturdayo 
21 .30 G3HZG t86S Rodditch. Wora. 10.00 G3SQU 1840 Moraato, Kent 
12.00 G3AWL 1980 WinJ>te. Co. Durham 13.00 G2FXA 1900 Stockton-on-Tee-s 
21.00 G3HZM t92S Manthe.ster 14.00 GillE X 1860 Bellon 

15.30 G3RFL 1910 Great Harwood, Lana. 
W ednesday• 19.00 G3NPB t87S Hthr.h,am, 

18.30 G2FXA 1900 Stockton-on-Tees Northumberlor.d 
19.00 G3GBS 1865 Moseley 10.00 GlKPO 1980 Peterborou&h 
19.00 G3G8J 1870 Redditch, Wora. 11.00 t{GlLKT 1892 Satiobury, Wilts. 
19.00 GW3CJR 1930 Newbridce. Mon. G3PLQ 
19.00 G3RBP 1860 Oxford tAiternotely 
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CLUBROOM 
As the schedule, and hence the closing date for this issue of the 

BULU.I IN was moved forward a few days to enable copies to be 
made available o n the RSGB stand at the Radio Communications 
Exhibition, few newsletters were available on which to comment. 
One which just made the deadline was QA V. the rtewsletter of 
the AERE ( ~farwell) ARC. Amid a lengthy report on the 
happenings during NFD was an intercstmg piece headed, 
·· Gems from the Uncorrected Log Slips ·· -G3··- was logged / P 
in the Edgware Road; G CJ---/1' was recorded as bemg in 
Aldcrney (top left hand corner); G3---/ P was copied as being 
3 SW of Dodgyone; G3-- gave his QTH as 5 km south of 
Portsmouth. /M M ?" ' A very intere-sting article entitled .. V.H.F. 
Transistorization " was publ ished in the MARS Newsleller. lt 
described the 2m transistor transmitter described in Four Metres 
and Dou•11 in the May 1964 BULLETIN, with the addition of a 
number of modifications and a field test carried out by G3KPT. 
T he Cray Valley Radio Society's QUA contained a summary 
o f a talk given by G2M I on his early days in Amateur Radio; 
one paragraph which shows how times have changed described 
how quartz crystal units were assembled from the lenses of 
reading glasses sold by Woolworths! The September EARS 
Newsletter is unfo rtunately considerably shorter than usual, and 
the introduction foretells the possible discontinuation of the 
newsletter, through lack of support by members of the Echelford 
ARS in providing material. We would view this as a great pity. 
for it is no rmally a very well produced, informative document. 
The North Kent Radio Society"s newsletter carries an original 
piece on .. How to be a Successful XYL,"" in which. under the 
heading .. Budgeting,'' the equivalents (in price) of various items 
of amateur equipment were given; e.g .• one H07 = two pairs 
stockings; one pair headphones = one evening's pictures plus 
visit to Ferraro's; one complete kit for working mobile = one 
mink stole- watch it, chaps! 

N ews from the Clubs 
Bas ildon and District ARS. P. K. Blair, G3L TF, will be giving 

a lecture on v.h.f. and u.h.f. to the society on December 9, and all 
members of the RSGB arc invited. The meeting will begin at 
8 p.m. at the .. Bullseye .. Public House. Southern hay, Town 
Centre. Basi ldon. and there arc adequate car parking facilities 
available. Ho11omry Secrelllry: C. Ro bertson, Milestone Cottage, 
London Road, Wickford, Essex. 

Barnsley and District ARC. Since the summer recess, the dub 
has held its AG M. a nd a visit was paid to the Saml. Fo.x steel 
v1orks to inspect the electronic methods of controlling steel 
manufacture. At the AGM, the following officers were ap­
pointed: Chairman. D. Geldart; lio11orary Secretary, J. A. Ward. 
G4JJ, 44 Northgate. Bamsley; Honorary Treasurer. W. W. 
Williams. The programme fo r the coming year has been com­
piled. and meetings will be held on the second and fourth Fridays 
m each month at 7.30 1>.m. at the Lecture Rooms. King George 
Hotel. Peel Street. BarrL~ley. 

Basingstokc ARC. The following officers were elected at the 
recent AGM: Chairma11, D. R. Revell, G3MGZ; Honorary 
Secretary, P. Jackson, GJADV, II Oaklands Way. Winklebury. 
Basingstokc; Honorary Treasurer. E. T. Clarke; Publicity 
Manager. L. M. C. Berry, BRS26215. 

The Bristol Amateur Radio Club held its first AGM on Septem­
ber 24. at which 42 members attended, which included eight 
licensed amateurs. The officers elected are : Chairman, M. Blake, 
G30UK; Vice-Chairman, M. N . Ega n, G3SJN ; Honorary 
Secretarv. C. Davis, G3SXY; Honorary Treasurer, H. W. 
Leonard·. G4UZ; Finance A(/1-iser, M. Batt. G3SJf; Honom ry 
Auditor. P. Elton ; PRO, R. Adamson. BRS26212. The present 
address for meetings is the University Seltlcment, 43 Ducic Road. 
Ba rto n Hill, Bris tol 5, although the club expects to move to new 
premises shortly. 

City and County of Bristol Group. Members of _the Bristol 
Group became temporary members of the Ctvrl Defence 
organization on September 25 when they visited the CD training 
centre at Charnwood, An interesting programme had been 
arranged for them. and included a tour of the premises and a 
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film entitled "A Hole in the Ground." H o110rary Secrewry, 
E. C. Kalliday. G3J MY, 4 Pa rkside Avenue, Winrcrbournc, 
Bristol. 

Cambridge and District ARC. The Autumn season opened on 
September 4 with a sale of surplus cquipmem, which enjoyed an 
extremely good turn-out. One of the rtcms. an tddystone 750 
receiver, was purchased on behalf of the club for usc at the club 
headquarters. On September 25, a large number of Luton Club 
members arrived at the meeting to return a visit made to Luton 
in June by the Cambridge Club. During the evening there was an 
.. Any Questions?" session, when G3NHP, G3BBY, G3GGK and 
G2CDX dealt with a wide variety of questions. with G 5BQ as 
Question Master. Refreshments and a junk sale completed a 
very pleasant evening. 

Cannock Chase ARS. The AGM was held recently, and the 
officers elected are: Presidcm , W. Schaefer, GJPNN; Vice­
Presidelll, D. Rhodes, G3LUP; Chairman, G. Hayward, GJMDF; 
Honorary Trea.wrer. K. Ballance, G3KNB; 1-lollorary Secretary, 
C. J. Morris. G3ABG, School Ho use, 24 Walhouse Street, 
Cannock, Stall's. ; Assiswm Secrewry, B. A. Morris; Auditor, G. 
Taylor. G3HRR ; Neu•sletter Editor, J. Reynolds. G3PTO. 
Meetings will in future be held at the George Inn, Walsall Road, 
Cannock, Staffs, aL 7.30 p.m. 

Chelmsford. Over 60 people were present at the September 
meeting to hear Peter Blair. G3L TF. relate his experiences of 
70cm moonbounce communication, and describe the equipment 
he uses on this band. I ntcrest in the club apparently s till runs 
high. and the standa rd of lectures each month is being well main­
tained. The social life is not being neglected. for YLs and XYLs 
are always welcome to attend the informal monthly meetings 
held at the .. Wheatsheaf," in New Street, provided. of course, 
that they can wiLhstand the inevitable rag-chewing on amateur 
matters. Details of these gatherings may be obtained at the 
regular lecture meetings at the Marconi College on the first 
Tuesday in each month. 

Derby and District i\RS. Activity during September included a 
visit to the local telephone exchange for a demonstration of the 
operation of STD. On September 17 members were guests at the 
social evening o rganized by the Hcanor a nd District Amateur 
Radio Society in the Refectory at Heano r Technical College. 
Meetings, which arc held each week. are preceded by a Morse 
practice session c<Jnducted by G. Treece, G3JIY. commencing at 
7 p.m. in the society"s sub-basement club rooms in the College of 
Art. Honorary Seaetan•. F. C. Ward, G2CVV, 5 Uplands 
Avenue. Littleover. Derby. 

Dorking and District RS. T he Dorking Society reports average 
success with the V.H.F. NFD this year. although the site used, 
which was a new one, seemed to be an improvement on the 
previous locations. At the September meeting. the Chairman, 
Bruce Bonchill, G3LHC. gave an interesting La lk, illustrated 
with colour slides, on his recent visit to China and Japan. The 
next two meetings will be held on November 10 a nd 24 at the 
"Wheatshcaf" and .. Star and Garter" respectively. Visitors 
a_rc always welcome. 

Glasgow Group. At the meeting o n September 2, members 
bad a chance to welcome the President of the RSGB. G. M. C. 
Stone, G3FZL, who provided them with a first-hand report of 
the Region 12 ORM. 

Harlow and District RS. An amateur radio workshop and 
construction practice course has been arranged at the Latton 
Bush School. Southern Way. Harlow. with P. Essery as instruc­
tor. An RAE evening course has also been or~anized. and will be 
held at the Harlow College of Further Educatio n. The instructor 
will be Colin Hcbden. G3GRQ. Honorary Secrl!lary: G . 
O"Do nald. G3TLG. "Great East,"' Roydon Road, Roydon, 
Harlow, Essex. 

Lothians RS. A very competent lecture by J. R. Spankie of 
the BBC began the Winter session for the Lothians RS. The 
next venture wi ll be in connection with a Hobbies Exhibition to be 
held in the Waverley Market. Edinburgh. from N ovember 7 to 
14. at which the society will have a stand with h.f. and v.b.f. 
transmitters in operation. H onorary Secretary: T. Spears, 
GM30WI, 24 Priestfield Road, Edinburgh 9. 
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Peterborough and District RS. A. Swain, G3K WY, spoke on 
" Exotic OX " at a meeting held in the Le"ure Hall at Peter­
borough Technical College on October 2. The new club room 
in the Old Millhouse behind the .. Peacock" Inn, London Road, 
Peterborough, is now open every Friday from 7 p.m., and visitors 
are invited to attend and see the club station in operation. 
Honorary Sccremry: D. Byrne. G3KPO, Jersey House, Eye, 
Peterborough, Northants. 

Reading ARC. A mobile picnic was held during fine weather 
on September 20, and 80 people turned up. There were 20 cars 
equipped for mobile operation, wi th five containing apparatus for 
2m. and 15 for 160m. The meeting to be held on November 28 
will be devoted to the conversion and use of Government surplus 
apparatus. All entries for the Trophy competi tio ns organized 
by the club will have to be handed in at the meeting, for the 
judging will take place at the meeting on December 19. Honorary 
Secrewry: R. G. Nash, G3EJA, " Pcacehaven,'' 9 Holybrook 
Road. Reading. 

Salop ARS. This report marks the first anniversary of the 
Salop Amateur Radio Society. The previous radio club in 
Shropshire had failed through lack of support, and therefore 
this venture was started with some misgivings. We are glad to 
learn. however. that the response has exceeded all optimistic 
expectations, and members continue to be very enthu.siastic. 
The club station GJSTR/ A at the Church Strctton Traction 
Engine Rally was a great success, and 40 QSOs were made on 
80 and 160m. immediately afterwa rds, the Shrewsbury Carnival 
Committee requested that a s tation be put on at the Carnival on 
September 12. Honomry Secrewry: Dr. K. E. Jones, G3RRN, 
'' Grcystoncs." Shrewsbury Road, Church Stretton, Salop. 

South Binni 1gham RS. There has been little activity during the 
month prior to the AG M on October 15. with the exception of 
an SBRS/SCARS Mobile Rally, the winners of which were: 1st 
G3TDL. 2nd G3G LQ, 3rd Mr. Collins, and, for the fastest time. 
G3JFL. The meeting on November 19 at the .Friends Institute 
will include three films by Mullard Ltd. on transistors. Actintr 
Honorary Secretary: A. E. Bishop Jnr., 40 Cecil Road. Birming­
ham 29. 

South Dorset RS. Members at the October meeting stood in 
silence for one minute in respect of their late President, Thomas 
Russell Stevens, FRCS, G3DUQ. The meeting then proceeded 
with a talk and demonstrations on Meteorology given by Mr. Box, 
father of the treasurer. G3RZG. The Y.H.F. NFD station at 
Batcombe Downs in Dorset proved quite a success. A talk on 
" Outer Space " is programmed for the November meeting. 
Honorary Secrerary: C. E. Biggs. 54 Prince o f Wales Road, 
Dorchester, Dorset. 

South Shields and District ARC. The club held its AGM in 
September. and the following officials were elected: President, 
Capt. E. Clarke. G8AO: Vice-President, E. Glenwright; Chair­
man. F. E. Loxham, G3TNF; Vice-Citairman, K. Sketheway. 
BRS20185: ffonontrv Secretary, D. Forster. GJKZZ, 41 Marl­
borough Street. SOlith Shields; ffonomr.v Treasurer. W. Arm­
strong, G3PRE. Meetings are held weekly on Friday evenings 
at the Trinity House Social Centre, Laygatc. South Shields, at 
7.30 p.m. There will be a iunk sale on November 6. 

Southampton Group. The group has been very active during 
the summer. when visits to the Esso Petroleum Refinery at 
Fawley, Hants., and the National Physical Laboratories in 
London were arranged. The group also maintained an exhibition 
station at the Great Southamoton Show, one of the City' s main 
annual events. and National Field Day was not neglected. 
A club room in the centre of Southampton has recently been 
acquired, and it is anticipated that it will prove useful for various 
i nter-)!roup committee meetings. as well as providing a suitable 
placeformembers to carry out constructional work, test gear being 
readily avai lable. A recent" beer-skittles " evening was enjoyed 
by a number of members. and it is hoped that it will be the first 
of a series of such evenings. G. J. Meikle. G3NTM. 34 Victoria 
Road, Netley Abbey, Southampton, Hants .. will be glad to 
answer any queries conccrnin11 the group and its activities. 

Southgate, Finchley and District Group. The main monthly 
meeting will be on November 12. when there will be a home­
constructed equioment comoetition for the G6QM Trophy. 
The second meetin~ on November 26. which is intended mainly 
for SWLs. will include slow Morse oractise. Meetings are held 
at Atlasta Lodge. Tottenhall Road. Palmers Green. London, 
N.13. at 8 o.m. Honorary Secretrtr,v: R. Wilkinson, 33 Amberly 
Road. Palmers Green. London. N.13. 

Surrey Radio Contact Club. At the monthly meetinl! on 
Tuesday. November 10. Clem Jardine, G5DJ. will)!ive his talk on 
" Cables," which was postponed last month. Honorary Sec-
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retary: S. A. Morley, G3FWR, 22 Old Farleigh Road, Selsdon, 
South Cr·oydon, Surrey. 

Torbay ARS. At tbe September meeting, a special welcome was 
extended to L. G. Williamson, an engineer with the Decca 
Navigator Co., from the Shetland Isles. The club SWL Cup 
was awarded to G. Cumming. The next meeting will be held on 
November?. 

Wimbledon and District RS. The talk on'' Radar Techniques" 
given on September II by John Whitney, G3MFB, proved so 
interesting that the meeting over-ran the permitted time and 
members were thrown out by the caretaker! However, it is 
intended to continue with the subject in November, and the AG M 
will be held over until December II. Honorary Secretary: E. N . 
Hurle, GJRZN, 156 Monkleigh Road, Morden, Surrey. 

Worcester and District ARC. An RAE course has been started, 
and takes place on Friday evenings at the club headquarters, 
Hut 35, Perdiswell Park, Droitwich Road. Worcester. Meetings 
are held on Saturdays at 7.30 p.m .. and the AGM is scheduled 
for November 17. The club station, G3GJL, is active on most 
Tuesday and Saturday evenings, on all bands between 160m and 
10m, and also 2m. Details of club activities may be obtained 
from the Honorm~v Secrewry: G. W. Tibbetts, at his new address, 
25 Greenford Gardens, Martley Road, Worcester. 

Worthing and District ARC. The AGM was held on September 
15, at the conclusio n of a very successful year. Membership 
rose to over 30, but the club organizers would sti ll like to sec 
an improvement. Meetings are held on the second Monday ill 
each montb at 8 p.m. at the Adult Education CeJ\trc, opposi te 
the Police Station, Worthing. New members and visitors will be 
especially welcome. The next meeting o n November 9 will be 
concerned with the construction and use of test equipmcnJ. 

Can You Help? 
e C. C. Chirnside, VK3WQ, 8 Blake Street, Canetield, S.E.8., 
Victoria, Australia. who wishes to obtain the ci rcuit of the 
Admiralty Wavemcter type G73. and would like advice on 
adjusting; an AR88D receiver to make the centre-scale dial 
calibrations correspond with the received frequency? 
e P. G . Browning, BRS22261. Grasmcre, Coggeshall Road. 
Earl's Colne. nr. Co lchester. who wishes to obtain or borrow 
the circuit of the R89/ ARN-5A. 24V d .c. aircraft receiver? e A. C. Mee. BRS25629. I WynstanJey Road, San·ron Walden, 
Essex, who wishes to borrow or purchase the circuits or manuals 
for the BCC/Marconi v.h.f. transmitter-receiver type L67C, and 
the 1·5-18·5 Mc/s US Naval Receiver type Rl05A/ ARR15? 
e K. Forbes-Sillclair, 14 Monmouth Road, Watford, Heris .. 
who requires the circuit a nd any other information on the 
Erskine oscilloscope type I J? 
e P. G. Bigam. GM3SBS. 7 Hillview Terrace, Corstorphille. 
Edinburgh 12, who requires the manual, or any information on 
the trans mitter type 53 (IOD/ 1310), covering 2·4-6·5 Mc/s, and 
4·8·13 Mc/s? 
e P. K. Hamblett, G8AAL 234 Shenstone Avenue. Norton. 
Stourbridge, Worcs. who wishes tO buy or borrow the manuals 
for the Lavoie type I 05SM CT.S-127U) u.h.f. frequency meter. 
and the Advance type E. I r.f. Signal generator? 

The r ear view or the new Green a nd Davis Ltd. 70CM 1000 40-90 watt 
432 Mc/s tripler-amplifier. The blower provides rorced air coolinc 
ror the QQV03-20A tripler and the QQV03-20A or QQV06-40A 
p.a. The 70C:MIOOO can be driven by a 2m transmitter, the Green 
and Davi• :Z.M IS-lOA Falco n, which is built in a matching cabinet, or 
the 2M 1000 being suitable. A heavy-duty aeria l change-over relay is 

incorporated, but this can be bypassed ror duplexing systems. 
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Forthcoming Events 
D etails for in clu sio n In this fe ature shoufd be s e nt t o the appropria t e Rerion:al Represe nta tives by the first of t he m ont.h p r oced in1 pubticoation. 
A . R.s and club secre t a r ies are rem ind ed t ha t t h e inrorm<~.tion submitted m utt include t he d~te, time a nd ve nue of the meetinc and, w het\ever 
ponible, d etai ls or the lecture o r o ther even t b einc arr anced . Rerional Repruent;J.tives a,,.e requested to sec out t he copy, p r e reroably t ype d 

d ouble s paced, in the style used b e low. St.and inr insc:ruc.cions for m ore than three months aheo~d c.annot be accepted. 

LOOKING AHEAD 
O ctober 18-l i~RSGB R•dio Communi­

utions Exhibition. 

Decembe r 18.-RSGB Annu.t Genonl 
Mcecin1. 

May 30. 1965.-RNARS Mobile Rally at RN 
Si,nal School. HMS Mercury. 

REGION I 
Ainsdale (ARS).-Octobcr 28, November II. 

15, 8 p.m .. T7 Clihon Road, Southport. 
Bla ckburn.--Frid:ays. 8 p.m., West View Hotel, 

Rc11idge Road. 
Blackp oo l (B & FARS).-Novcmber 2 (Tope 

Lcccure, oo lntcrn:ufonal Conference and 
Amateur Radio." by A. 0. Milne. G2MI). 
N~vombor 9 ("Home-Built Crystal Controlled 
Conve rtor," by M. Denny. G6DN). November 
16 (Tape Locture. "Elemc1u of Rad io Valve 
Thc:>ry ~nd Manufacture .. ). November ll 
(''Aeronautical Elect ronks:· by M. 8. Morgan, 
G8JU), N<>vember 30 (Junk Sale), 8 p.m .. 
Poncins H.Jiiday Camp, Squires Gate. 

Bury (BRS).-Novcmber 10 ("Single Sideband," 
by A. No Nail, G3QV), 8 p.m .. Knowsley Hotel, 
Kay Gardens. 

Cheste r .-Tuosd•ys. except November l and 
December I. 8 p.m .. YMCA. 

Eccles (E & DAC).-Turudavs. 8 p.m .• The 
Concregational Minion Church, King Street. 

Live rpool (L & DARS).-Tue<davs. 8 p.m .• 
Conserlf.Uive Association Rooms, Church Road, 
Wavenrce. 

M a.cclesfield.-November 10, '24, 42 Jordon&ato. 
Manchest e r (M & DARS).-Wed>esdays. 7.30 

p.m.. 203 Droylsden Road, Newton He>th, 
Manchester I 0. 
(SMRC).-Frid>ys. 7.45 p.m.. Rackhouse 
Community Ccnt.re. 01lne Avenue, North· 
on don. 

Morecambe.-November 4, December 2, 125 
Regent Road. 

Preston .-Novembor I 0, l-4 (All meetings sun 
with a Morse prilcticc Jt 7.30 p.m.), St. Paul's 
School. Pole Street. 

So~thport (SRS).-Wedusdays. 8.30 p.m., Sea 
Cadets Camp, The Esplaoade. 

Stockpor t--November 4, 17. December 2. The 
Blossoms H?tel, Buxton Rooad, StoC<port. 

Wirrai.-N.,vember 4. 18, December 2. 7.4S 
p.m .. H.trdi.,g House, Park RoJd Wen. Clau&h­
ton, Birl(e nheld. 

REGION 1 
a,~_rnsley • .:..Novembor 13 ('' Tro\nsiscori2:ed S.S.B. 

Exciter," by G. Billinlton. G3EAE). November 
27 (Debate). King Goor~e Hotel, Peel Street . 

Brad ford .-November 10 (Mullord Film Show), 
Queen's Holl, Bndlord, November 17 (Junk 
Sale). 7.30 p.m .. 66 Little Horton Llne. 

Cauerick.-Tuesdays ~nd Thursdays, 7.30 p.m., 
Clubroom. Vimy Road. 

N orthern H eichu.-Novombe r 10 (Mullud 
Film Sh?w), Queen's Hall, Bradford. November 
II (SWLing by Al>n Robinson. Richard Con· 
su,.,tine and Philip E~lhoam), November 25 
(" Transmitter Ali~nmont," by Mr. L. M. 
Dougherty, B.Sc .. F.R.A.S.), 7.30 p.m .• Sports· 
m:ln Inn, Ogden. 

Sca rborouah.-Thursdays, 7.30 p.m., rear of 
No. 3 Trinity Road. 

Spen Valley.-Novembor 12 (Visit to Home 
Office Wireless Depot), November 26 ( "S.S.B."), 
7.30 p.m .• Hec.<mondwike Grammar School. 

REG IO N l 
Bir mincham ( MARS).-Novcmber 17 (F11m 

Show), 7.30 p.m .. Midland Institute, Paradiso 
Street. Birminzham. 
(So uth).-Novcmber 19 (Film Show). 7.30 
p.m., Friends Mcoclnc House, So.lnll He:l.th. 
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C oventr y.-Mondays. 8 p.m .• Westfield House, 
Radford Road, Coventry. 

Stourbridce (STARS).-Novembcr 3 (" Oscil· 
loscopes.'' by G. Woollen den and E. Bricl<stock). 
7.15 p.m.. Foley College, Stourbridge. 
November 6 (Annuol Dinner), 8 p.m .. Bell 
Hotel, Stourbridgo. 

Stratford-upon-Avo n (S·u·AARS) .-November 
6 (Club Room Renovation). November 20 
("TV," by J. Lambert), November 27 (Club 
Ni&ht). 8 p.m., Mason's Arms, Sanctus Road, 
Stndord~upon·Avon. N ovember 13 (Visit to 
Beecham's Buildings, Shipston). mectin&: u 7 
p.m. at Mason's Arm~. November 25 (T1-Ik co 
International Friendship Lea,a:uc), " The f1rs," 
Stratforcf.upon·Avon. 

W olve r ha m p t o n (WARS).-November 9 
(Combined mcetin& wich Wotverh;ampcon 
Astronomiu.l Society), 8 p.m., Ne;achclls 
Cottage, Stoc'<well Rood, Tcucnholl. 

U nive rsity of Keele RS.-October 10 (Students' 
Mart), 10 a.m .. in the Students' Union, October 
12. 7.30 p.m .. Club Room in Sneyd Annexo. 

REG IO N 4 
Burton·on·Trent (B-o-TARS).-Novembcr II 

(Auction Sale). November 15 (Annual Dinner), 
December 9 (film Show), 7.30 p.m .. Club 
Room-s, Stoaoe,hill Institute. Burton•on·Tre"''t. 

Chest e rfield (C & DARS).-November ~. 7.30 
p.m .. Ne,.,bold Observatory, Newbold Rood, 
Chesterf.elcl. 

De rby (0 lr DARS).-November 1 (Su rplus Sale), 
N ovember I I (Communication Receivcrs­
O!!mo.,stra.rion). November 18 (Film Show), 
November 25 (Open Eveoing). December 2 
(Surplus Sale). 7.30 p.m .. Room No. 4, 119 
Gree., lane. Derby. 
( DSW Ex p Soc).-fridays. 7.30 p.m .. Su•days. 
10.30 a.m.. Club Room. Nunsfocld House, 
Boulton Lane . Alvucon, Derby. 

G r imsby (GARS).-Novcmbcr 12. 26. 8 p.m .. 
M'"ldd Engineers Club Rooms. Fletchers Yard. 
Wcllowcue. Grimsby. 

H u nor (H & DARS).-Novembcr 3 (" Rc· 
cciver Alig~mcnt." bv E. West. G3KTP), 
November 10 (" RTTY," bv J. Roberts. G30KX, 
a~d A. Woodroffc, G30VZ). November 17 
(Surplus Sale ). November 24 ("The Fi~ishi•c 
Touches to Home M~do Equipmc·-.c." by A. 
Hitchcoc'<. G3ES8), Doccmber I (Ftlm Show), 
7. 30 p.m .• Room No. S. Hea'lor Tec.h 1ic:af 
College. II <CU?n Road, He:lnor, Derbyshire. 

Leicester (LRS).-Mond•ys. 7.30 p.m .. Su•days. 
10.30 a.m .. Club Ro?m. Old H•ll Form. Braun· 
none la"'c, leicester. 

Lincoln ( LSWC).-First Wcdnuday in each 
n>?oth, 7.30 p.m .. Lincoln Technical College. 
C;tthedn.l Street, Linc,ln. 

Loughborou~h (ARC).- Novcmber 6 (Tape 
Lecture "Transmitter Oe· ig,n :t"ld TVI,' by 
N. N. Shire\, G38TM). N~vembcr 13 (Club 
N iaht on the: Air). N..,vcmber 20 (Equiome"~t 
Sale). November 27 (Film Show). November 29 
(Trip to Rugby Radio Station), 7.30 P.m. Club 
Room. Corporation Hotel. Wharncliffe Ro3d. 
Louthborou~h. 

Mansfield (MRS).-Frid>n. 7.30 p.m.. ATC 
Headquutcrs, Sutton RoJd, Mansfield. 

Mel ton Mowbray (ARS)~November 26 
(Connruccional Evcnint). 7.30 p.m., St. John 
Ambul>ncc Hall, Ashfordby Hill, Melton 
M? wbray. 

Not tingha m (ARCN).-Tucsdays, Thursdays, 
Room No. 3, Sherwood Community Ce"ltre, 
Woodthorpc House, Mansfield Road, Nottinc· 
hom. 

N o rthamoton (NSWC).- Thur1days, 7 p.m .. 
Allo.,'s Pr.1m Works, 8 Duke Street, North· 
.3mpton. 

W o•ksop ( NNARS).-Tue•d•ys (RAE Cl>sses) 
Thur.dovs (lectures) 7.30 p.m .. Club Rooms, 
13 Gatclord Road, Worksop Nom. 

REGION S 
Bedford (B 1r DARC).-Inougurol Mooting on 

October 29, at Harpur Secondary School. 
Dcutls from G30WQ. 12 Robin Hill. Bric.hill, 
Bedfo>rd. 

Camb rid ge (C & D A RC).-Novcmbcr 6 (Intro­
duction to Amateur Radio-m:ainly for juniors), 
November 13 (Acclvity Evening). November 20 
(Amateur TV). November 27 (Accivity Evening). 
7.30 p.m., Club HcadqullrtCrJ, Corporation 
Y:ard, Victoria Road . Cambridge. 

Camb ridge U niversity (CUWS).-Tuesdays. 
8.15 p.m., Psycholozy Department Lecture 
Room, Downin.: Site:. dur•n& University Term. 
Freshmen we:fcome. 

H aYerh ill (H lr DARC).-Mondays, 7.30 p.m .. 
Sccond>ry Modern School. Haverhill. Suffolk. 

Luto n (L & DARS).-Novcmber 3 (Demonstra­
tion by l ·Beam Aeri>ls Ltd,), November 10 
(five Minutes per Member-prize for beu 
idea). November 17 (RSGS Tape, "TVI "). 
November 24 (Activity Evening-prize for best 
gear on dlspkay). December I (Demonstration 
by Green & D:~.vis), 8 p.m .• ATC Hc;adquancrs, 
Cre1.cent Road, lucon, Beds. 

March (M & DRAS).-Tuesdavs, 7.30 p.m., reor 
ot Police HcadquuteN, Hi1h Street, March, 
c~mbs. 

Royston (R & DARC).-Wed•esdays. 8 p.m., 
Manor House S~i;~l Club, Melbourne Street, 
Royston, Heru. 

Shefford (S & DA RS).- Novcmber S (Annual 
Dinner Prepar.uions al"'d Junk Sale). November 
12 ("Mode rn C rysul M~nufa«ure," by J. 
Johnson), Thursd.Jys , 7.45 p.m., Town Recrea .. 
tlon Centre, Hicchin Road, Shefford, Beds. 

REGION 6 
C helten ham.--First Thursday in euh month, 

8 p.m .. Grcu Weuern Hotel. Clarence Scrccc. 
Chclte"lham. 

GJoucester.-November S. 19, and all subsequent 
Thursdays, 7.30 p.m.. .. The Cedars," 85 
Hucclecocc Ro;ad, Gloucester. 

Oxford ( 0 & DARS).-October 28 (AGM), 
UC"lnC' :and l':lt.rrth Wednesdays in each month. 
7.30 p.m .. Chcrwell Hotel, Water Eaton Road, 
N. Oxford. 

REGION 7 
Acton, Brentford & Chiswick (ABCRC).­

Novcmbcr 10 ("Test Gear," by G31GM), 
December 8 (Film Show), 7.30 p.m .. AEU Club, 
66 High Road. Chiswick. 

Ashford (Midd lesex) (Echellord ARS).­
N..,vember 25, 7.30 p.m .• Ashrord Grammar 
School. 

Bexley H eath ( N KRS).-Novcmber 12, 26. 
7.30 p.m .. Congreaational Hall. Ch>pcl Road, 
Bo"<ley Heot.th. 

Ba•net ( BRC).-Novombor 21, 8 p.m .. Red 
Lion Hotel. Barnet. 

Chinsford (G roup).-Novcmber 13. Details 
from the H?norary Secretory, Lc u!hton 2397. 

Chincfo r d (SRC).-Frid•vs (except forst). 8 
p.m .. Frid:av Hill House, Simmons Lare. 

Croydon (SRCC).- N ; vembcr 10, 7.30 p.m .. 
Blac <smiths Arms, South End, Croydon. 

Do r king ( D & DRS).-Novomber 10 (ln(ormal 
Meeting), 8 p.m.. •• Wheushca.f.'' Oorkin&:. 
November 2-4 (" Solderin~." nl.<. and demon­
s:cntion), 8 o.m., oo Star & Gartcr," Oorkin&. 
December 8 (loformal Mcetio,), 8 p.m .. 
"Whcat5heof," Dorking . December IS (Christ· 
m3s Dinner). 

East Hom .-Tuosd>ys fortni,htly, 7.30 p.m .• 12 
Loich Hi~h Road, East Hom. 

East Lond on Group.-Ncvcmbcr I 5 (" Why 
S.S.B.! .. by R. F. Steve~s. G28VN). 2.30 p.m .. 
L~mbourne Room. IIford Town Half. 

East Molesey (TVA RTS).-Novcmber 4, 
Cunarvon Cutle Hotel. Hampton Court • 

Edsware and H endon (EARDS).-November 
9, 23 ("'Tr~nsistoriz.ed V, H,F. EquipmetH," by A. 
Myncu. G3H8W), 8 p.m .. John Koble H>ll. 
Church Close, Deans Lane, Ed~ware. 

Enlie ld.-November 19, 7.?0 p.m.. George 
Spicer School, Southbury Road, Enflcld. 
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LONDON MEMBERS' 
LUNCHEON CLUB 

wilt meet ac. the W hite Hoall Ho tel, 
Bloomsbury Squue, l ondon, W.C.J 

3t 12.30 p.m. on Frid3ys, November 20 
and December 18, 1964 

Telephone uble reservations to HOL 7373 
prior to d;ay o f luncheon . Vi1hin1 ;amateurs 

cspec:i;ally welcome. 

Gr3vesend (GRS).-November 18. 7.30 p.m., 
RAFA Club. 17 Overcliffe, Gnvesend. 

Gulldlord (G & DRS).-November 9, 23. 8 p.m .. 
Guildford Model Encineering Society in Stoke 
Pu.c. 

H3rlow (DRC).-Tuesdays. 7 p.m .. rear or I I 
Hi&h Street, G3ERN (G. E. Read). 

H 3 r row (RSH).-frid>ys. 8 p.m.. Roxeth 
Manor County School. Euccotc lane, Hurow. 

H o lloway (GRS).-Mondays and Wednesdays, 
(RAE and Morse), 7 p.m .• Fridays (Club), 7.30 
p.m., Montem School, London, N.7. 

H ounslow (HAORS).-November 2. 16. 30, 
Canteen, Moadcn Main Dninage Dept., Mogden 
WorAS, lsleworth. 

llrord.-ThursdJys, 8 p.m.. S79 Hi&h Road, 
Iiford (Nr. Seven Kings Station). 

K inrston.- November 12, 26, 8 p.m .. YMCA, 
Eden Street, Ki1lgscon . Fridays, M.Jrsc cluscs 
:lt 2 Sunny Av<nue. Tolworth. 

Leyton & Walthamstow.- November 2~. 7 .30 
p.m., Lorton Senior Institute. Es.scx Road, 
Lond~n. E. tO. 

Lo•ahton.-November 13. 27, 7.30 p.m., Lourh· 
ton Hall (Nr. Debde1 Sution). 

Mitcham (M & 01\S).-November 13, 7 p. m. 
·• The Cannons," Madeira Road, Mitcham. 

New Crou (C~R$),-Wednesdays and Fri4ays, 
8 p.m .. 21S NeN Cr. ss l<o>d. Land >n. S.E. l~. 

Norwood & South London (CP & DAS).­
Novembcr 21. CO Training Centre, c~dord, 
London, S.E.6. 

Paddineton (P & DARS).-Wednesdays , 7.30 
p.m .• Beauchamp Lodge, 2 W;~rwic.< Crescent, 
London, W.2. 

Purley (P & DRC).-Novcmbcr 20, 8 p.m .. 
Railwoym cn 's Hall (Side Encranco). Whyte· 
cliffe Rood, Purley. 

Reisate (RATS).-No~ember 21 (loeturo on 
U.H.F.), 7.30 p.m., George & Dr>gon. Cromwell 
Ro>d, Redhi ll. 

Romlord (R & DRS).-Tue.sd>y>. 8. JS p.m .. 
RAFT A Hou<e, 18 Carlton Ro>d, Romfo>rd. 

Sc.out ARS.-November 19 (Discussion on 

Jamboree), 7.1S p.m., Badon Powell House, 
Q ueens Gate, S. Kensin&ton. 

Science Museum (CSRS).-No~ember 3 (Film 
Show), November 17 (" T nns•stor T nnl· 
mitters," by F. C. Judd, C.28CX). December I 
("OX Wor<ing in Nyauland," by Alan 
Remsbury, ZD60L), 6.30 p.m .. Science Museum, 
South Kensin&ton. 

Sidcup (CVRS).-Novembor 5, 7.30 p.m .. 
Congrc(ational Church Halt, Court Road, 
Elth;.m. 

S louan (SARS).-First Wodnesd>y In each 
month, 8 p.m .• United Services Club, Welling· 
ton Screet, Slough. 

Southeato & Dostr ict.-Novembe r 12 (Home 
Construction Competit ion}, November :t6 
SWL Slow Morse and T>l<). 7.30 p.m .. Atlasta 
Lodce, Tottenhalt Ro>d, Palmers Green. 
london. N.ll. 

St. Albans (Verulam ARC).-November 18, 
8 p.m., Hedley Road. 

Sutton & Che3m (SCRS).-November 18, 8 
p.m .• The Harrow. Hich Scr·eet, Che:am. 

Uxbridse.-November 2, 16, 8 p.m. , Railway 
Arms. \fine Street. 

Welwyn Garden City.-Novomber 12 (Guest 
Ni1ht ond NFD Film by Keith Clarke, G3K RC), 
8 p m., Conference Holt, Mur phy Radio, 
tsehemer Road. 

Wi.nbtedon (W & DRS).-November 13, 8 p.m .. 
C1Jmmu.1ity Ce:ure, St. Georccs Ro:~.d. Wimble· 
don, london, S.W.l9. 

REGION 8 
Tunbridse Wells (WKARS).-November 13 

("Components.'' by a repreJent;.tive of Erie 
Re•isrors ltd.), November 27 ('' Dual Stand>rd 
Tl/ Receiver Circuitry." ' by H. Turner). 
December II (Exchance and More Jun~ Sale). 
December 18 (Christm>s Party). 7.30 p.m .• 
Culverden House, Culverden Puk Road, 
T unbridce Wells. 

REGION 9 
Bath.-November 20, 7.30 p.m.. Room H8, 

Fourth Floor. Main Building, Bath Technicol 
Collece. 

Bristol.-November 27 (" V.H.F. and U.H.F."), 
7. 1S p.m .. Small Physi<s The>tre, Roy>l Furt, 
Bristol Un iversity, Woodland Ro:ad, Brinol 8. 

Burnham-on-Sea (B·o..SARS).-Second Tues­
d:Ly in each month, 8 p.m., Crown Hotel, 
Oxford Screec. Burnham·on·Su. 

Camborne (CR & TC).-First Thunday in 
each month. Staff Recreation Hall, SWEB 
Headqu:arters, Pool, nr. Camborne. 

Exeter.-Firsc Tuesday in euh month, 7.30 
p. m .. Geor&c and Dracon Inn. 8l•c•boy Road, 
EKeter. 

Plymouth (PRC).-Tuesdays, 7.30 p.m., Vir&inia 
House. Bretonside, Plymouth . 

South Dorset (SDRS).-firn Friday in each 
mcnth, 7.30 p.m., Labour Rooms, West W2lks, 
Dorchester. 

Torquay (TARS)~lut S>turdoy in eoch 
month, Club HQ, 8elarave Road. Torquay. 

Weston·super-Mare.-First Tuesday in each 
month, 7. 1S p.m., Technical College, lower 
Church Road. 

Yeovll (YARC).- Wodnesd>ys. 7.30 p.m., Park 
Lodge, The Park, Ycovll. 

REGION 10 
Cardiff.-November 9, 7.30 p.m .. TA Centre , 

Park Street, Cardiff. 

REGION II 
Bansor ( UCNARS).-Oetails from the Honor· 

ary Sccreury, c/o Dept. of Electrical Engineer­
in&, University Colleco of North Wales, 
Ban&or. 

Llandudno (CVARC).-November 20 (IIAE. 
'' A'!rials and Propaaacion," and '' M.uhe. 
matics lor Rodio." by B. Clarke, GW3HGL) 
7.30 p. m., Cross Key•. Madoc Street. Llandudno. 

Prestacyn (FRS).-Novembcr H (Film Show), 
8 p.m., Railway Hotel, Presutyn. 

REGION 13 
Edinburah (LRS).-November 7· 14 (Hobbies 

Exhibition in Waverley Mar~ et, Edinburgh). 
November 26 (Visi to r. N lcht), 7.30 p.m., 
YMCA, South Sc. Andrew Street, Edinburch . 

REG ION 16 
Bouildon (BDARS).- November 3 (Social 

Eveninc :ar: the "Van Go&h " ) , November 18 
•• Aerial Tuninc Units," by G3EOM). Further 
details from G31JB. 

Chelmsford (CARS).-Novem~er 3 (" A History 
of 1\adio Communication,'' by 6 . N. M~Lany), 
7.30 p.m.. Marconi Collece. Arbour Lane, 
Che lmslord. 

Great Yarmouth (GYRC).-Frldays. 7.30 p.m .. 
the Manager's Office, The Old Power Station, 
South Quay, Swanstons Ro:~.d. Great Y::armouth. 
Dctoil• from G3HPR. 

REGION 17 
Newbury (NADARS).- November 27 ("A 

Little Flutter on V.H.F .. by Rev, Paul Soltom. 
G3BGl), 7 p.m .. Club HQ. Elliot's C>ntcen , 
Wen Street. Newburt. 

Southampton.-Nove mber 14 (Lecture on 
business relatinc to the croup's activirics). 7 
p.m .• En&ineerinc l ecture Theatre, Lanchescer 
Buildin&. Southampton University. 

of 30 Mc/s. With radiation and convection cooling. it is capable 
o f 120 watts p.c,p. output with the low anode voltage of 600. 
T he third order intermodulation distortio n figure without r. f. 
feedback is beucr than 30db. It will nlso operate in push-pull as a 
modulator. with a maximum output power of 200 watts. The 
glass envelope measures approxinuucly 2 in. in diam. by 4i in. 
high, and the base is a 7 pin Septar type with a centre spigot. 

S BE equipment. manufactured by SBE Sideband Engineers. 
317 Roebling Road, South San Francisco. California, is now 
available from Green and Davis Ltd .. 104 Hom sey Road. 
London, N.7, who have been aopointed sole British agents. 
The present range includes the following unit.s : the SBE-33 four 
band s.s.b. transceiver; the SBI·LA I kW linear amolificr ; the 
SBI·DCP and S B2-DCP 150 wau 12 V d .c. to 117 volt a.c. 
transistor inverters; the SB3-DCP 1·2 kW transistor inverter; 
the SBI·M B car mounting for the SBE-33 transceiver; the SBI· 
VOX plug-in VOX unit; and the SB I· MIC microphone. 

SEMI-AUTOMATIC (BUG) SUPER-SPEED MORSE KEY. 
7 adjustments, precision tooled, speed adiu,uble 10 w.p.m. to as 
hich as desired. Weic ht: 2!lbs. Price: £4.11.6 post pa;d. 
KEYING LEVER. Especially d"'i&ned lor use with all types ol 
electronic ke-yrrs. f ully :~djuscable, micro·swicch action, no 
concac.c bounce, precision made, finely polished pares, screw down 
ba,e. Price: £4.4,0 oost paid. 
TRANSISTORISED FULLY AUTOMATIC ELECTRONIC 
KEVER. 230V A.C. or Battery opented. Incorporates built-in 
monitor Olcilfnor, spcilker, and keyinc lever. Adiusublo lpeeds. 
&ivinl either auro, semi·auto or hold. 7 tranlbtors. -4 diodes. Pr"ice: 
£16.10.0 plus ~/6 posu~e and P>ckinl . 

A new 48-pagc brochure MQ/ 108 has been issued by STC 
Ltd .. and is available from the STC Quartz Crystal Division. 
Edinburgh Wav. Harlow. Essc.x. ft describes 22 typ(s of 10·7 
Mc/s cr)•stul filters intended principally for usc in mobil.e rad!o 
c(luioment. The characteristics of each device are gtven m 
tabular and graphic form. 

The YLIISO is a new power tctrodc manufactured by Mullard 
Ltd .. Mullard House. Torrington Place. London. W.C. I. and is 
intended specifically for s.s.b. linear amplifiers up to a frequency 
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HIGH FREQUENCY TRANSISTORISED MORSE OSCIL­
LATOR. Fitted 2j in. movinc coli speaker. Uses type PP3 or 
equivalent 9V Battery. Comple te whh latest dcsicn morse key. 
Price: U /6 plus 1/6 post and packin1. 

SERVICE TRADING CO. 
Personol Col/ers Only: 9 Little N ewport St., London, W.C.2 

T el: GER 0516 
All Moll Orders. olso Collers: 47 H iah Str eet, Kincston upon 

Thames, Surrey. Te l: KIN•ston 9450 
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Publications for the Radio Amateur and Shortwave Listener 
RSGB PUBLICATIONS 

AMATEUR RADIO IIANDIJOOK. Covers the whole field of 
Amateur Radio transmission and reception from fundamentals 
to station operation. Practical designs for home-constructed 
h.f. and v.h.f. equipment are important features. Profusely 
illustrated with nearly 700 line dmgrams and more than 100 
half-tones. 544 pages bound in maroon buckram Iinson. Price 
36s. 6d. pO!it paid in carton. 
RADIO DATA REFERENCE BOOK. Data for the radio 
designer. engineer and amateur presented in the form of curves, 
tables and cha rts. 136 pages bound in blue buckram Iinson. 
Price 14s. post paid in carton. 
AMATEUR RADIO CLRCUJTS IJOOK. A wide selection of 
circui ts for usc in transmitters. receivers and ancillary equip· 
mcnt. 96 pages specially bound to lie Oat. Price 8s. 6d. post paid. 
RADIO AMATEURS' EXAMINATION MANUAL. Covers 
the s}•llabus of the City and Guilds of London Institute examina· 
tion. Chapters on licence requirements and conditions, inter· 
ference, receivers, circuits. calculations. semiconductors, aerials 
and propagation. Essential reading for those wishing to obtain 
the Amateur (Sound) Licence. More than 50 line diagrams. 
60 pages. Price 5s. 6d. p()!Jt paid. 
A GUIDE TO AMATEUR RADIO. Provides the newcomer to 
Amateur Radio wi th basic information on receivers, trans­
mitters, and aerials. Explains how to obtain an amateur trans­
mitting licence. Well illustrated, 80 pages. Tenth Edition. 
Price 4s. post paid. 
THE MORSE CODE FOR AADTO AMATEURS. A carefully 
graded selection of exercises designed to make learning the 
Morse code as simple as possible. 24 pages. Price Is. 9d. PO!JI 
paid. 
COMMUNICATION RECETVERS. A reprint in booklet form 
of the series of articles by G. R. B. Thornley originally published 
in the RSGB BULLETIN. The G2DAF high performance 
communication receiver is described in detail. 32 pages. Price 
Js. PO!JI paid. 
S.S.B. EQU IPl\'rENT. A reprint of the articles in the RSGB 
BULLETIN describing the G2DAF S.S.B. Transmitter Mkl . with 
a condensed description of the G2DA F Linear Amplil1er. 24 
pages. Price J s. post paid. 
SERVICE VALVE EQUIVALENTS. Lists the commercial 
equivalents of all CV numbered valves. cathode ray tubes and 
semiconductors useful to the radio amateur and home con­
structor. Equivalents of British Army, Royal Navy, Royal Air 
Force and US Signa l Corps valves are also given. Pocket 
size. 48 pages. Price Js. 6d. post paid. 

OTHER BRITISH PUBLICATIONS 
RADIO AMATEUR OPERATOR'S HANDBOOK. C~ntains 
a list of Amateur !'refixes with provision for heard/worked 
record, W.A.S. chart. Zones record. Counties Heard or Worked 
record. Call Areas, Directional bearings. Standard Frequency 
transmissions. etc. Published by Data Publications Ltd. 
48 pages. Price 5s. post paid. 
WEBB'S RADIO LOG ROOK. Inexpensive paper-backed log 
book conforming with GPO requirements. Price 7s. 3d. p()!Jt paid. 
MANUAL OF TRANSISTOR C IRCUITS. Intended to help 
those interested in radio and electronics to realize the possi­
bilities of the transistor. In addition. it is an excellent reference 
source of semiconductor circuits. Published by Mullard Ltd. 
308 pages. Price IJs. 6d. post paid. 
TRANSISTOR RADIOS, CIRCUITRY AND SERVICING. 
Deals with the principles of transistors. printed wiring, receiver 
circuits and the servicing of transistor radios. with a brief 
review of the test equipment necessary. Published by Mullard 
Ltd. 72 pages. Price 5s. 9d. post paid. 
RADIO VALVE DATA. Characteristics of 4,800 valves, 
transistors. rectifiers and cathode ray tubes. Base connections 
are included. Seventh edition compiled by the staff of Wireless 
World. 156 pages. P rice 8s. Jd. post paid. 
GUIDE TO BROADCASTING STATIONS. Gives details of 
broadcasting stations throughout the world. Published by 
llift'e Ltd. Price 5s. 6d. pO!it paid. 

AMERICAN PUBLICATIONS 
ARRL RADIO AMATEUR'S HANDBOOK, 1964. One of 
the bcst·known textbooks for the amateur written from the 
American point of view. Now in its 41st edition. 592 pages plus 
34 pages of valve tables, 14 page index and 80 page advertising 
section. Price 37s. 6d. post )?Bid. 
UNDERSTA.NDING AMA 1 EUR RADIO. A new ARRL 
publication contain1ng down-to-earth information on circuit 
design, construction of receivers. transmitters, aerials and 
accessories. testing and adjustment. Sixteen easily understood 
chapters. 313 pages plus six page index. Price ISs. p()!Jt paid. 
RTfY HANDIJOOK. A new edi tion of the well-known CQ 
publication by Byron Kretzman. W2JTP. A valuable textbook 
for both the beginning and experienced RTTY'er. 191 pages. 
Price 30s. p()!Jt paid. 
CQ NEW SIDEBAND HANOBOOK. The fundamentals of 
single and double s1deband suppressed carrier transmission with 
many practical designs. Details of a number of commercial 
cquipments are given. 232 pages. Price 24s. 6d. post paid. 
SINGLE SIDEBA:-ID FOR THE RADIO AMATEUR. Out­
standing articles from QST on all aspects of s.s.b. transmission 
and reception. 224 pages. Price ISs. 6d. PO!JI paid. 
MOBILE MANUAL FOR RADIO AMATEURS. A selection 
of articles from QST on mobile operation-transmission, 
reception. aerials. noise suppression. power supplies. 282 pages. 
Price 23s. 6d. p()!Jt paid. 
CQ MOBILE HANDBOOK. By Bill Orr, W6SAI. Chapters 
devoted to car ignition systems. power supplies. receivers, 
transmitters. aerials. s.s.b. equipment. noise problems and test 
equipment. 240 pages. Price 23s. 6d. PO!JI paid. 
ARRL ANTENNA BOOK. Probably the best-known text­
book on aerial systems for the amateur station. 320 pages. 
Price ISs. 6d. post paid. 
CQ ANTHOLOGY 1952-1959. More than 75 articles published 
in CQ during the years 1952-1959. 256 pages. Price 23s. post 
paid. A few copies of CQ Amhology /945-1952 arc still available, 
price 16s. post pnid. 
HINTS AND KINKS. Volume 6. A further selection of helpful 
ideas from QST's long-running feature. 128 pages. Price 
l Os. 6d. PO!if paid. 
SURPLUS SCHEMATICS. Circuit diagrams for mo re than 
90 popular American surplus cquipments. A useful addition 
to a ny club library. A CQ publication. Ill pages. Price 
19s. 6d. post paid. 
TELEVISION INTERFERENCE--Its Causes and Cures. By 
Phil Rand, WI DUM. The second edition of this well-known 
American guide to the cure of interference. Well illustrated 
with diagrams, photos, charts and tables. 56 pages. Price 14s. 6d. 
post paid. 
CQ ANTENNA ROUNDUP. A collection of the best articles on 
aerials published in CQ over a period of 12 years. A Cowan 
publication. 160 pages. Price 23s. 6d. post paid. 
RADlO HANDBOOK. Covers most aspects of amateur 
communication and contains a comprehensive introduction to 
radio mathematics. also introductory chapters on hi-fi and com­
puters. Published by Editors and Engineers. 794 pages of text. 
Hard cover. 16th edition. Price 77s. 6d. post paid. 
TRANSISTOR RADIO HANDBOOK. A wide range of tran· 
sistor circuits for amateur and commercial communication 
equipment. wi th practical construction projects and a section 
covering simplified ci rcuit theory. Published by Editors :md 
Eneinccrs. 178 pages. Price 41s. 6d. post paid. 
SHOP AND SHACK SHORTCUTS. A collection of hundreds 
of hints. kinks. shortcuts and useful information for the anun cur 
who wishes to save time and improve the efficiency of his 
equipment. Published by CQ. 244 pages. Price 29s. post paid. 

AMERICAN MAGAZINE SUBSCRIPTIONS 
QST. Journal of the American Radio Relay League. Devoted 
entirely to Amateur Radio. Monthly, direct from USA. Price 
43s. 6d. p.a. 
CQ, the Radio Amateur's Journal. Covers the whole field of 
Amateur Radio. Monthly. direct from USA. Price 44s. p.a. 
73 Magazine. Almost exclusively technical and constructional 
articles. Monthly, direct from USA. Price 2~s. 6d. p.a. 

RSGB PUBLICATIONS (Dept. B), 28 LITTLE RUSSELL STREET. LONDON, W.C. I 
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DccC'miJ(H' 
l !lHO .Jauunr,v. Vf•ltrunr,\'. :'\l:1.rch. )(ny •. Juutl, .\ugu~t. 

Scph-mlx·r. ~\wernht'r. J><·~mher 
l!lfll .J:onunr~·· )lnri'lo • • \pril, )In~·· .Juu~. Jul,1·. ,\ugu-t. 

·~tJWml><'r, OctulK'r. :\<m>miK·r. Uc~miJCr 
l !k12 Jnuu11r~·· F~hrunry, )larch. April. )I n~·· Jun~. 

()~l!IIK•r, :\11\'t•IIIIJCr, 0N'C1111JCr 

Ill():! .)nnuar,\' , )In~·· .Juuc. Jul_v. ,\ " 11" "' · , \•ptmnho:r, 
OcluiJCr·. ~H\'OIII ht1r, Ucet-rn l;t'r 

llhl-1 ,), .. , .•. ru ly • . \u~-:u•t. Srpt~rnl~•r. O~lol,cr 

Prif·e ~s. pt•r t'OI>,Y------------

l·rcadquarlt•rs' selection of lil·o cli lfl'rrnt i;,snPS 
is. 6d. Odd copies of oth('r issnrl! nr(' still 
antilnbll', pric·t• 2s. 6tl. <'nell. 

RSGB Publications 
28 Little Russell Street, London , W .C.1 

'JOY' NE.WS No. 3 

FOR TRANSMITTING AMATEURS 
and S.W .L.s 

We invite you to d iscuss your antenna problems w ith 

us at the Radio Communications Exhibit ion. 

Whatever your favourite band 160, 80, 40, 20, IS or 10, 

the JOYSTICK will put you among the QSO's. 

whether you live in a flat. bungalow or ground-floor 

room with no garden. you can trust the " JOYSTICK" 

to pull in the OX and to fire a potent signal. 

1.500 delighted customers are bearing constant 

witness. 

Read some of the shoals of testimonials yourself at the 

RADIO COMMUNICATIONS EXHIBITION. 

Never was 6-BAND MOBILE OPERATING made so 

easy. and at such a low cost. No more co il changing, 

or external adjustments! 

PARTRIDGE ELECTRONICS !.TD. 
7 Sowell St., Broadstairs, Ke nt 

PRIVATE ADVERTISEMENT ORDER FORM 
Please send advertisement to SA WELL & SONS LTD .. 4 LUDGATE CIRCUS, LONDON . E.C.4 

)d. per word (minimumS/·), Box N os. 1{6 (including forwarding replies) 

Please insert above advertisement in RSGB BULLETIN 

NAME .. . ........ ..... .. . ... .. .......... . ..... ...... ..... ....... .... ..... .. .... . ...... . ...... .. .... ................... . . ..... . ...... ........... ... ...... . 
(in BLOCK CAPITALS) 

Address . .... . .................... . .......... ........ ....... ....... . ... ....... . ................. . ........... ....... ........ ..... .. . .................... . 

Date ..... . . .... ... . . ........... . . . ..... . ...... . .. ..... .. ..... Signed .................... ........ .. ...... .................... ...... . . ....... . ..... ... . 
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C()MMU~ICATI()~~ 

NOW IN PRODUCTION 

THE CTR-1, 6-BAN D SSBjCW TRANSCEIVER 
200 WATTS P.E.P. Why struggle along with less? 
COLLINS MECHANICAL FILTER. PROVISION FOR WIDE RANGE SPLIT FREQUENCY 
OPERATION. SUPERB STYLING WITH ENGRAVED FRONT PANEL AND PROFESSIONAL 
CLASS CONTROL KNOBS. UNBEATABLE VALUE ~17S 
CPS- I MATCHING POWER SUPPLY WITH TWO TRANSFORMERS AND SPEAKER £33-10-0 

12v. D.C. MOBILE SUPPLY 06-IOAO 

Carriage extra. 

B. W. R. S. 
G3PFC 

Tape Recorde'l PHILIPS l tnck H '/sec. EL3552, 24gns. 
PHI LIPS ~ track lj" & I f '/sec. EL35~8. l9cns. PHILIPS Banery 
Recorder (complcne with leather carrying case) we. 41bs. 
ELHOO. l51ns. FERROGRAPH SA/N 2 tr>ck 7t" & l l'/sec. 
851ns. Also Bronell, Grundic. fi·Cord & C-l .. flcu on 
requc..u . 

Recordina Tape All sizes ln stock in Agb., B.A.S.F., Emicape. 
Philips, Scotth. Spec oi-Lonc Play Synchroupe- 7" ( 1800' ), 
34/·; Sj" ( 1200' ), 24/·; s· (700' ), 19/9. Message t.apcs-3" 
(ISO' ), l /6. 

Tape Accessories Splicin~; kiu-E.M.I .. 37/6: Scotch, 19/6 : 
Philips, ll/·. Splicing bluc:<S-Bib, 18/6; E.M.I .. 10/6 ; BWRS. 
8/6. Lcoder t•pcs- Philips (32') in 1\ed, Blue, Green or 
White, l /•. Splicinc topc- ,'0" • 66 ' , 4/6; t" · ISO' , l /·. 

Loudspeaker> WHAt<FeOALE 8"/Bronzc/ RS/00, £3/ 15/ 10, 
Super 8/ RS/00, £6/1 4/2 : 10' Bronzo/RS/00, £4/ ll/9 ; Golden 
10/1{5/00, £7/17/5 ; WI2/ RS/PST, £10/ 15/0: RS/ 12/00, 
£11 / IOJO. 

Fully lllu.stroced cotoloeue on requcn. Also G'oodmons, W.8. Sccnlorion. 
Gr3m Uniu GARt<ARO AT6 v.ith mono pick·up, Auto/ Manual, 

£11/9/ 1. GARRARD <4rlf wit~ trarscripcion p.c .•u p arm, 
mono, £17/0/ 11. GAR~ARD 301 tr3nscription motor and 
t urnt>blo. £10/ ll/1. 

Gram Acceuorie.s Stylus preuure &3uge-Goldin&. 4/ 1; 
Gorrord, 17/ 9. Oust bu&, £1 /0tS. Stroboscope.s, 1/6. 

T est Meter s Coby MI-£1/ H / J. AI0-£4/17/6. 8~0-£6/10/0. 
TMK. TP IO lOlOil/V, £3/ 11/6 ; TP~s. 20,0000/V, £5/ 19/6; 
500, 30.0))!}/V. £5/ 19/6. Ast fur leafleu. 

M icrophone t luce rance or Acos. Beyer, Foster, Resto in 
Ct'yual, d7'namic and ribbon types. 

Carriaee Under £S add 2/6. Terms C.W.O.; Approved 
M Jnthlt Accounts. 

BRISTOL & WEST RECORDING SERVICE LTD. 

6 PARK ROW 
BRISTOL I 

TEL: 20763 
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NOW re-designed 
and fully 
weather protected 

The 

MINIMITTER 
BIRDCAGE 

F.M. AERIAL 
Mk. 2 

Road, London, N . l 

e Sui1ablc for 88- 108 McJS. 
e High Gain ( t 9.5d ll) with high Front to Back 

( - 35dB) and Fro nt to Side ( - 30dll) ratios. 
e Full wavelength clcmcms reduce interference. 
e Elimination of vcnically polarised signals gives free­

dom from aeroplane .. nuuer." 
e Tuning facilily incorporated to enable the cable 10 be 

accurately malched to the aerial. 
e Suilable for loft or outside erection. 

RotOtl prico £5 ( + 4/6 post & packin') 

TB.ADE ENQUmiES ll!VITED 
Order direct (rom 

MINIMITTER (1964} LTD, Albion Mews, Kilburn 
Hich Road, Lcndon, N.W.6 (MAida Vale 6588) 

Monufoc-turers of Specialist Aetiob and kriol EQuipment 
(« the Entertoinment ond Communication lndu1trie.s. 
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The DX aerial for 
any QTH 

Hear and work that spicey OX with the ~oystick -lilt 
youl'lelf out of the frustration of 'lump of wire' local 
contacts - pump out 1 real boefy signal - yes even 
from inside a flat or bungalow. 

time of e>cperience and aer•al " know· 
how " has gone in to the dtvelopmC!u'lt of this 
rcvolut ion:ary principle of a Variable Fr-equency 
Antc1na on which Wurld Pacen u. are now pend .. 
ing. Possessing the urtique property of an even 
performance over J.ll frequO"lCiM between 1·5 : 30 
Mc/s, the Joystic<'s special matching (;tcilitie.s ~nd 
a.ssociaccd A.T.U. ensures efficiency on any fre­
quency. Peak pcrf.:Jrmilncc fo r t nnsmis.sion :t:nd 
m:aximum voltage fo r reception-tho Joystick 
is a maior- brca.c.·through for ardent SWls :and 
all licensed sudons. 

SIZE 7'6" 
VERTICAL 

Over 1,500 s fotions all over the world ore already 
equipped with o joystick. 

See us at the R.C.E. 
T he most talked a bo11t ~ntenna? 

the •• J oystick "!! 
Yes. t h ey'r e stilt t a•kina a bout it, 

But now t.,_t!y'r• d"'t "'~ t-h" talk ine 
with u J oyst ick• •• 

AND WIT H LOt....DER VOICES!!! 

2•3M~TRES 

I 
I 
I 
I 
I 

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 ., 

1 Sowell StrHI. Broadst:alrs, Ktnt. Tel: THANf T 61535 
Plcue •upply ""JOYSTICK" (tick appropriate box) 

~ 
Scondard model £3 10•. Od. 
De luxe model (all copper Rf elomonu) £4 lOs. Od. 
'"JOY MATCH"" type 3 lor recoivinc £2 Is. Od. 
""JOYMATCH" type 5 lor cnnsmittin& £1 2J. Od. 

Enclosed Is cheque/M.O./P.O. ••luo £ ... .••. . 

I Nom~--~~~-~~~--~~~~--~~~~-~-~~~~-~~~--~~~t~~:~~~:il;n) ....... ......... . . 

I 
I 
I 
I 
I 

L
Addrcss ......•..•.•...............•.. .............•.......•.. ............ ...... ~ 

Town ....•......... ................... County ...... ...... ............ (R3) 

-------~ 
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NEW 
LAFAYETTE 

COMMUNICATION 
RECEIVER 

A SUPERB 
RECEIVER 
FOR ONLY 

MODEL HA-63 

7 VALVES 
Plus Selenium Rectifier 

4 BANDS 1.17.10. 0 
Carriage 10/- Covering 550 Kcfs- 31 Mcfs 

e llhunlnal«< ·s· Mrt~ e 1.~ llh•rtu·olt Sc-n,.llh h:r e 1:1mrka.J fJanrt-prt>a•l 
e A\'rl.MIIrilllltlt'"T e ~Pl-e lhUile"r e U J1 t) e 1: Y. fl'tA~~ 8 JUJt ~tlhlf' nd.r tllAI 
e thu.a.ut '"' hrNiphDne8 vr ..a :oo.Q •1waLt r e ~h .. I• m ,~,_, .-,.Mnrt ~ol«" 
13ln X; -1 :,Ill. ). IUin. e Ul't'I"IIUuu :,r.,!() '!41J \Uit A(', ~UN,Ift"tl U"'wt :>:ev. lnol 
UUAr&M~I wtlh lwtrurt.lvn )JanUAI, aJatdllng •l~ot"alr.n In 4,almhl ~~.r- S • .A •• :. 
fur tull+ltt.all..._ 

Full Ranee of other Lal~yette Receivers in Stock . 
l lOOt-:1. H I-!4U, -4 UJ~t~Uil• • .)(;Ut\:cfa·:1+1lh: • ••• ••• ... ••• .U9.J9.'l. 
,\lUI) V.I. U l-:·3iJ, U \'ah·~·· I U#.ntl•. r..'\Ht\e/I!·~U)1rft~~... ••. ••• !35. 
1-'~rh rl"\.'f'h'~ •uJ+I,IItd l•f;1.n•l ne-w anrt fully K1Uiortul\~t Nnnvlt te l'lth mAnu.a..l. 
t '~~otTlAitf' 10/•. AlltuOIIrl!t f.,r rllio!!rntiOtl on 'l'.!O :!.&U\ ', };t \ 
:i.A. t;, fur IIIIUlntW!otlli'".a.tld,.--il'llo·f'ltU.tjiiUl ~Jot'h~tl~t' ftlltt•1\ll+'ct'. 

LAFAYETTE " PRECON " AMATEUR 
PRESELECTOR C ONVERTER 

• (' rJi&l«ll ttllt.r••llf"ll • ,..ur -1'\II .. IU·~ti+I A• I + t ~lrlr~ Uttud,a 
• A~< • ( "vn,t't1d '--"nU\t<rtfl Hn...,-h .. r t(• H•lkl t ' '•n· 
\ '.rnJott0JIUAI)t•ll •lt~~llrtt\f;'"fl8fo let•lhit.y • \\ lolrll! ll.lllt.l 
ttalr r .. rl, 3 CT\'11Ut1t .,,.lll("lllflf'ot f,,., ~'11, l:lfllrttlltlntrtrr 
~••· Up•rJ111(.('• ou '.,!!tlh :;u C.41 t.•n·l~, A.t.' 2 J'\At::hl ••f 
IH-.. U~U:ru a blgh .Jru•lto UlilM' rJ~tlu. :t.,\.•:. f•rr filii 
dt"Wh.. 19 ONS. P. & P. a;8. 

C LEAR PLASTIC PANEL METERS 

f1nl JDde quoll<r. ~I•• lur ('oil pon<l ruttrn, 
anllaltlt- e.\.·tt(JC'k. S.A. f. l•lf llh&JOtratcd kAil~t 
Dfkoun\41 tor quaotit.y. A""il•lrlt" •• folio.-• • 
Tnte Mil. 3bl-'. I 21 3'.lln ~tYu trout.. 

2mA. 2l! I 101". 00 2l! I 
OIUA 2t I ~\". DO 2l! 8 
l OmA !l! dl 1 bioi . oo.; 2¥ ij 
COmA 2l! I ~ IIJUI". ()(! 2l! a 
lOOmA 22 8 160\'. IJO 22 8 
tM mA 22 6 30HV. HO 22 6 
200m A 22 e tatm\ '. oc 22 e 
300mA 2i,e 7bov. oc 22. e 
~OOuiA 22 0 16V. AC 2:2 e 
7,,urnA 22 0 " 60V. AC 22 8 
l ·O·IIuA 22 ll IOOV. AC 2l! I 
lA. IX: !l! I 3001". AC 2l! a 

.SA. (.)(;. 22 8 t.4l4l\ ' Af"' • • tt 8 
s v. oc 2l! 1 ··s·· )lrt...-lmA 29.8 

J'OBT t>!XTKA l..arvcr ..Jr:• a\•allabl•- ..rnd for IIJI\a. 
lLLUlll:MAT&D "S'' • . ET£8. J U ia . .qu.a.ft" fn-,nL lat. In 8 unJ~. 6V. Lam~ 

U/1. P.1, 1/·. Oftto 2 ~/HUn. ~uare U , e. I'.P. l/•. 

MODEL TE.I8 GRID DIP METER 
Co mplete wlth a ll coils ro,. a ll 

Freq uency ranges from 360 kc/s to 
llO mc/ s 
• (\•mr~lCt-True one t\.IUd ..... l 

OJWrl,litou 8 n)\ '•' t ll !hl0 J\ c1• U• 
2'!0.\h• ' e .l''lmt•ll~on~ .f\111 " (;rJ,I 
Oi1• O!H.'Htnlt.Jf. Ah.llflll•tlt+n WtH'+ 
r!+Cl4•r rwtl U.t~Cillni.IHI{ Ul"ln.'t••r 
• t ·om),lt•t.(!h~ "'1n'(l- nutn. kit 
1'he '1'1.~ · 18 l""U tlf't,.nllhltl th" 
f t'1POTU\Ul t~IU~Od(.!t o f \Uitf>! 
dl'rtllU. •lck~t tott:l)' n"IIII\UJtlll .. ., 
lu tnuu•mh.tufl. ~h("Ck D~Ulrftlll• 
~ttJvrr. t't.c. ~·tUt'UC) raua:•• 
:tOUt\(' • to ~~1)1(', In .-lc.h\ 
l\o"CUmk'l)' c.'11l•nr..~l rant;t'"it 

Urit.l ~\. Ulf:tc.T ......... ~OUIJA 
tnt'wr·men~ t.:R.e a OAI'__.A 
v•h·e JJoO•-at'Ci by • t.ullt·lfl 
tran~~ofolffnf"'r·nJH•rtttt-•1 flOwer 

,upply •ILh ~lrnlum rKtli\tr. f'or ?'~.., 21(+\"' A l 
I)(Hi0\•1~J. ~lu ifln- H . .x ~flu. w. X 2in. 1•. !12.10.0 
("•n . :s ~ 

MODEL DA-1 
TRANSISTORISED 
FULLY AUTOMATIC 
ELECTRONIC 
KEVER 

'.!.11h• AC (IT .111\ll~)' 
utlf"rnt.<'d. I D\"nr(l<Jf'Atrl 
lttrlh.•ln moult.of uedlln· 
h.•r ... ,w-at..:tr 111nti k('yins:: 
ICtHr liUII)' adiwt.J~;hl(> 
'"1~«' 1• 1h·luc titbcr 
au\.jr, llll('rol auto W" ho ld 
7 tr.u ... lttl..,., .. diOt.le".. 
ll8.10.0. 1'. & 1'. 4 G. 

lSO MA 
R.F. METERS 

~n ltonnd. l"lug· iP 
'Yr><· s e .-.a•. 1/G. 

BRAND NEW R.C.A. AR88D RECEIVERS 
\:nbo:<e..l £6~: Bo~al .-Jth tJI)Jl f t'41 186 ( arr :CI.IJ-. 

LONDON STOCKISTS OF CODAR EQUIPM ENT 

G. W. SMITH & CO. (RADIO) LTD 
3-34, LISLE STREET, LO NDON. W.C.l 

Phone: GEAAAAD 8204/9155 Coble.s : SMITI-IEX. WQUAAE. 
0 1'1-:N 9 a...wAl p.rn. E\"t::RY DAY ltONOAV TO SAT UROAY 

Sf:•d II- P.O. r- (a~ll '•tol~w .,.~ "'-'' · 
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A2521 LOW NOISE 
70 and 23CM 
RF AMPLIFIER 

:70CM-GAIN 22dB NOISE FACTOR 6 ·8dB 

23CM-GAIN 15dB NOISE FACTOR 11·5dB 

Full details are available on request 

The M-0 Valve Co ltd 
Brook Green. London WS 

Telephone: RIVerside 3431 

PETER SEYMOUR LTD. 
AR88LF/E. 75-550 kc/s >nd 1·5-30 Mc/s. Fitted with S meter, 

rewired with P.V.C. (PIP I 0 0) Less cabinet ... • .• 
IP/P I 0 0) With cabinet 

HAMMARLUNDS P600JX. 5~0 kc/s-5~ Mc/s. Double 
conversion .•• ... •. . ... . .• .• . • . 

MURPHY A P I00335 receivers. 60-550 kc/s. 1·5-30 Mc/s. Mini· 
a.turc valves. 2 Rf. Mix, Separate ost. 3 I.F. lattice Xul filter. 
variable selectivity, B.F.O .. ecc., require 6·3, afc 200-250 d/c 

(P/P I 0 0) 
EX ADMIRALTY TUNING SCOPES, would moke good 

modulotion indicator, 240 a/c input. 3" tube (P/P 10/-) 
LABGEAR LGlOO just rcrurncd from makers overha.ul. 

R.F. section only ... •.. ... •.. ... • .. 
LABGEAR LG300. RF section less 8 13. Good condition ... 
HALLICRAFTERS HT40. 75 Wam AM/CW. X ta l controlled, 

with provision for V.F.O. 80-6 Metres. As Br-and New 
M ATCHING RECEIVER SXI40K. Used 
SX I40. Brand new. factory built. 80-6 Metros ... . .. .. 
All new Hallicrah:crs equipmcn t can now be supplied. 
Latest· leaneu on request. 
If you were fonunate enough tc visit the Show you will have seen 

the fabulous N:nional NCXS. We are now taking orders for 
this ouutanding tr.tnsceiver. 80·10 Metres. 100 cycle dial 
accuncy. Less power unit 

Elecuon ic bug keys in stock: 
JAPANESE ALL TRANSISTOR with built-in paddle 
HALLICRAFTERS ALL TRA NSISTOR HAl 
HAMMARLUND A LL T RANSISTOR H KIB 
4X250B with special bose ... • . E1ch 
DUVIDAL C M21 microphones Xtal. New . . . (P/P 9d.) 
MULTIRANGE M ETERS. 1000 O.P.V. 0-15, 150, 1000 afc 

d/c, 100,000 ohms, 0-150 m/a ... ... . .. (P/ P 1/() 
FIELD STRENGTH INDIC ATORS. Built-in meter, phone 

jack. ~ bands 1-250 Mc/s telescopic aerial ... ... . .. 
BYIOO RECTIFIERS, s ilicon, brand new. 800 p.i.v. 400 Mo 

H ALLICRA FTERS SX IOO MKIII as brand new 
(P/P 6d.) 

SEM I A UTOMATIC BUG KEYS. Japanese ... 
EDDYSTONE 940. 480 Kc-30 Mc/s 2 RF stages, produet 

35 0 0 
40 0 0 

ISO 0 0 

28 0 0 

4 10 0 

35 0 0 
25 0 0 

30 0 0 
25 0 0 
54 0 0 

235 0 0 

16 10 0 
IS 0 0 
17 0 0 
6 0 0 

9 6 

2 0 0 

2 14 6 

5 0 
100 0 0 

4 12 6 

detector, etc. ... ... ... ... ..• 95 0 
EKporc co aU pnts of the world. 

Urgently required, Eddystone 888A. 888, 640 and modern S.S.B. items. 

410 BEVERLEY ROAD, HULL, YORKSHIRE 
Telephone: HUU 41938 (43353 o(ter 7.30 p.m.) 
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WEBB'S 
RADIO 
lor the 

* 
EDDYSTONE 

"EA12" 
N E W AMATEUR BANDS RECEIVER 

£ 185 delivered U.K. 

Answers all the problems 
of Amateur Bands re­
ception. Highly stable­
Xtal Control - superb 
bandspread- internal X tal 
Calibrator - switched 
SSB selection with fine 

(Tunes only over six Amateur tuning- deep slot filter 
Bands) - impressive "S" meter 

- two AGC constants­
and a host of features DETA1LED lN THE BROCHURE, 
AVAILABLE POST FREE. 

You may hear and handle this superb receiver at 14 Soho 
Street-or try it out at your own home, please colltact us for 
details. BUT WE WARN YOU!- ONCE THE "EA12" 
IS HANDLED YOU WILL NEVER BE CONTENT 
WJTH ANY OTHER RECElYER- tbc "EAI2" is literally 
unique. 

e AND THE MAID OF ALL WORK THE 
EDDYSTONE "EC 10" 

Fully transistorized, powered 
by six • Ul' torch cells. tunes 
550 Kc/s. to 30 Mc/s. in five 
ranges. 

£48 delivered U.K. 
(Poscoge abroad [I . 10.0 opprox.) 

e Compact for mobile work 
e High pe<lormanco lor tho 

shack 
e Handsome for tho home 
e Reliable for the professional 
e Home trial arranged 

A beautifully engineered 
communications receiver 
(Uning 30 Mc/s. to 550 
Kc/s. in five ranges. 

e All EDDYSTO~E RECEIVERS IN STOCK 

14 SOHO STREET, OXFORD STREET. LONDON, W.l 
Telephone: Gerrard 2089 & 7308 CobleJ: CRISWEBCO lONDON, W.l 
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CLASSIFIED ADVERTISEME NTS 
A DVERTISEM ENT RATES. Members' Private Adve rtisements 3d. per word, minimum ch~rge Ss. Trade Advertisements 9d. per word, minimum 
charge lls. All o.piu1s Is. per word, minimum charge f8s. Write clearly. No responsibility ac:cepced for crron. Use of Box number Is. 6d. extra . Send copy 

to Sa well & Sons Ltd., 4 Lude~te Circua, London. E.C.4. 

SERVICES OFFERED 

GO ONE BETTER. Have your cabinets, panels, etc., stove­
enamelled and lellercd to your own or original specification. 
- For by-return quotations, contact: T he Universal Produc­
tions (Enamellers) Ltd., 22 Aston Road North, Birmingham 
6. Tel.: Aston Cross 2987. 

CASES, chassis. panels. ANYTHI NG in metal ; send your 
drawings, for quote. Stove enamelled, hammertone, or 
plain, in any colour.- Moss Watso n. 40 Mount Pleasant 
Street, Oldham. Lanes. (Main 9400). 

SITUATIONS VACANT 

FrDELITY RADIO LTD. 

R.:quirc cxp~rienced p~rsonnel for inspection and 
testing of tape recorders and transisto r radios. 
Suitable unskilled personnel would be trained. 
Experienced trouble-shoo ters and fault-finders also 
reqttircd. Good rates of pay and production bonus. 
Canteen faci lities. Telephone for immediate appoint­
ment Mr. J. Israel. PARK 0131. 

~ TEST E~N~INEERS 
TECHNICIANS 

ore required for rhe testing o( cl~ctronic a.uemblies and equipment. 

If )'Ou have •ny technical c•pcricncc in RADIO/TELEVISION, 
C ARRIER T ELEPHONY o r a similar field you may wish to move 
lOa progressive Company o tl"cring ~Hl interc:ilin& career with good 
prospects. St:,tr Sl:liUS will be o rrcn:d 10 lhos c wilh appropriate 
experience. 

Write for 3 Jlt)lication form. quoting Ref. A.T.216, to : 
Personnel Manoger 
AUTOMATIC TELEPHONE & ELECTRIC CO., LTD. 

Slrowcer Works, Liverpool, 7. 

SENIOR TEST 
ENGINEER 

(Industrial E lectronics) 

required for a new Test Department in a rapidly 
expanding new company. Excellent prospects. 

Apply: 

Electrodynamic & Hewitt Electronics Ltd. 

Stat ion Approach, St. Mary Cray 
O rpington, Kent. 
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PERSONAL 

QSL CARDS. G .P.O. approved log books, cheapest, best 
prompt delivery. Samples.- Atkinson Bros., Printers. 
Looe. Cornwall. 

OFFICIAL APPOINTMENTS 

TECHN ICAL SERVICE 

HOME OFFICE COMMUNICATIONS BRANCH invites 
applications for W IR ELESS T ECHNfCIAN posts at 
Regional Wireless Depots in England and Wales for instal la­
tion and maintenance work on v.h.f. and u.h.f. communica­
tions systems for Police, Fire and Civil Defence services. 
SALARY: £792 at age 21 , rising to £929 at age 25 (this being 
the highest rate payable on entry), increasing to a maximum 
of £ I ,067 by annual increments. 
QUALIFICATIONS AND EXPERIENCE: Applicants. 
who must be natural born British subjects between 21 and 40, 
should have a sound and up-to-date knowledge of radio 
theory and practice, preferably supported by relevant 
Ordinary National or City and Guilds Certificates. Experi­
ence or v.h.r. or u.h.f. equipment would be an advantage. 
PROSPECTS: All appointments will be in an uncstablished 
capacity in the first place but there are reasonable prospects 
of establishment and promotion to Senior Wireless Techni­
cian (£1 ,091-£ 1.285) and Chief Wireless Techniciru1 (£I .244-
£1 ,539). Opportunities for further technical education wi ll 
normally be available. Further particulars and application 
forms are obtainable up to 27th November 1964 from 
Communications Branch, Ho me Office, Whitehall, Londo n. 
S.W.I. Interviews will be in London. 

RADIO TECHNICIAN 
A number of s uitably qualified candidates will be 

required for training, leading to permanent and 
pensionable employment. (Normally at Cheltenham 
but with opportunities for service abroad or appoint­
ment to other U.K. stations.) 

Applicants must be 19 or over and be familiar with 
the usc of Test Gear and have lnd Radio/ Electronic 
workshop experience. Th~y must oll'cr at least .. 0 .. 
level GCE passes in English language, Maths and/o r 
Physics, or hold the City and Guilds Teleco mmunica­
tions T echnician Intermediate Certificate or equiva­
lent technical qualificat ions. 

Pay according to age, e.g. at 19 £722, at 25 £929 
(highest pay on entry) rising by four increments to 
£1.067. 

Prospects of promotion to grades in salary range 
£997-£ I ,634. 

Annual Leave a llowance or 3 weeks 3 days, rising to 
4 weeks 2 days. 

Normal Civil Service sick leave regulations apply. 
Apply: 

Recruitment Officer (RT/43) 
Government Communication Headquarters 
Oakley 
Priors Road 
Cheltenham 
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FOR PEAK PERFORMANCE 
AT LOW COST -PICK 
CD DAR 
AMATEUR RADIO EQUIPMENT 

Adv<~nccd dcsi&n <Jnd Cr'afumanship plus an unequalled reputation prcved 
by the m.tny hundreds of teu.imon i.Jis received from CODAR usen is your 
guarantee of complete uusfution. Only the be..s.t is zood enouzh for 
COOAR-Mullard, Brimar. lac~son, Dcnco. Elce<roniques, Thorn, A.E.L 
are juSl some of the famous names built into COOAR equipment. lllus· 
tr·ued leaflets available on requeu. 

WE ARE EXHIBITING AT THE 1964 
RSGB RADIO COMMUNICATIONS EXHIBITION 

CO DA-R R.P. PR&-S£1.ECTOJ\ \\ IU ._ ... u~MtraiJl)• hUJ,rd\'tt t.be tld'fvrw..uc:e o f ;\.Of 
,-uperhc-t r'\"'t'c'h·tt, " B...,IttA llre a .. ma.du.g" "'\\'cU • ·unh the mon~y·-. l101)£L l'. lt,30 
lUH t:Yib:S to''nuue (trhl U.IJh .. •l H. t'. A11111llf'i" ••~• llfu\·lde• up w W ,)8 at~ln pin, "ult· 
atautbl hnA~ n"jt~Ut·n. hupt O\'td tJ~;nalluol~ r•tlo Ami M-lt"Cthi\y. Sf.lt"Ct4>r ~na1kh f<'r 
~llhl':'rdiJ)Uieurehqtl .. "t~ antruo-.. I'O~ f"r rotuJreuiW t.t 1811·'!~ ' 'Uit. 12toA ll T _ C.3 ' olte 

:~,~~~l.'-~:ti~~:!,h•;,~.6~~t~;,~',~·, .. ':t~~~-w~~; :·;~~~e,~~~o:t~~2ot~~~ ~·~~~: 
an• I 300 (lf'0\1.Je4J ~41UA a\- WO \', II.T . an1l t1.3 ''· I a 1up L.T . for oUit'J" M~rir._ f:i' .2.0 
~AfT. :J/-. 

COOA.R 11Q11 MULTIPLIER .\1(\ IH~I. U,Q 10 ft•r u&c v.JU, a r1)• tupoc:rbc-t r«t'h'f'r v.-il..h an 
I .J'. llt!l" t."Cl U oi~U nml ·I':' <I Kd •. l'rovllle• OUilf'i~l(•f'lllM hu:r~~ ln aelf'\.·t.h"hy fur t"ILht:r 
JlCakh"t vr r«'J~o.~t lug n .. ts;ual on AM, c w err S~B. n oth l~t-:A.K and SU l.J. fu111.:tlou• 
t tn u•ble 0 \'f'f f J'(!-t•h 'l.'f I 1'. JIM.Ill!lhllntl, n . ..-.n. fHeiHt)' luc lulll'<J. She Sjln. :r 6 1n. X .&ln. 
I'Ct~'f'r' t(';Hdrrw~ul4 lliO·~~~~ ' '· lf.'l'. "" 6mA O.:J ,., 0.:1 • 1111• l •. T . Hr1vty lltallt c'muplcte 
· ·tth Cithl•·~~o. JihiSI'll ftiHl lutiMII'IImu• !6.16.0 l'llrf, 3(-. MOPI':J. n .Q. IVX. &-If IIOWd"i .. l 
' 'I.'Jlilo n for '.WU·:!~O ''· A.~. tw•l h l-'"1 l~r<tvh.le. 'l~ u1A n.t '200 v. JJ.T . and Q.3 , ., l DJ_up l.. T , 
lur utlwr lh'CcMurlt'~t. 18.8.0 ('i\rr :i/-. 

CODAB A.T.~ 12 WATT 2 BAND TRANSMITTER The llt.Wte-t., moi4t oon•rnct. l.tt\t~· 
mltter 1vr 1\\C\J o r nuol!ll., Uf'C' on Jt:Uil'itl nlr.lrta. " The tiny 1'X ~th t1H: IH(.l vni~t!:· 
Sh.e uuly Slln. l. ~ln. 1 olin. ( UJ\.!Ie artA I• lrtoA thl\n h O·tllln.l• ,.f thbt pugr.) Hls::h at.Al.lllity 
nf'"'' t.nK> c:~lltrmtt..O \', !1.0. l .t\•'2.\1 \Jc/• nn1l 3 . .)·;t,8 .\lchJ lup '-0 • lieF• ~l.port.). Alt­
I'IJ)Ilced ~OlJAit·(J«JIL l'f• rlt·L otll.llU\.. I'. A. l'lat4: curn::nt. mtlrt', '•lua n eon tudlcMor. 
)•lJ&lfo, iert"fll 11\IJ'IUI.bl.ur. 1\~lil'\\' A'lllltch IUii.l l"ane) ti.,)' Jack. l'lug chA.UioeQ\'tt for 0 Vf" I:! 
' 'uh. hr.,.l.e'r 4JUPI•Iy. 118.10,0 ~rr. <4/-. 

A.T.& POWER SUPPLY UNITS T)t><' \!.10'~. For c'()i)'~~ •. A.C. •1th St•.n<l~r/:<t<( 
1'rt.n.ttult. a1111 t.rtl..l \tll'IIK\...,, tr .. ih.'lllns ... tabiUW!\1 \ ', t'.O • .-uppl)~. DNn itA.ndiJyJ 
lDU-tmh tntllc•wr. 18.0.0 ,·arr r.:- . 1')1* 1'!/llli l'l \", Tr<~uili,_<tr pov;-er IUJJJ)I)" unJt. 
~'-' a.I1Ablc= ab(tf'\j)'• 

CODAR QOlLS AIR-SPACED INDUCTORS A """'Pt.-te Du0e ot low t.., alt·•p.>...J 
Jntlu~'\OA ,Je\ e-loped ll.)' ' 'OU1\ IC th n "U 'llt1'trYnL a.iul froro fin. to 3io. tlta.n~ur a:llltallle 
f(•r •II t) 1...-• or dn."Uit. •1wlh.'t1Unn hJchttUnK \'.Jo".O. J• A 'httk. l'l·nf"tw-ork. A~T.U •• 
autAI lt.iAollua: <''-< t"tll tlcaU. awl 11n~·e- on rrquet:t. C.Ja,..Qoll O.K. DidribMt(l'r#: 
E LBCT/1!1.\/(IIUNJ LTD . l'ro/o/4 /lood, f 'dU..tw•. Swdolk. 
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CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE. 
Southw•ck. Sussex. Tel 3149 

OFFICIAL APPOINTMENTS (continued) 

Ministry of Defence {Air Force Department) have 
vac:Jncies for 

CIVILIAN RADIO TECHNJCUNS 

at R.A.F. Scaland, Cheshire: R.A.F. Cosford, 
Staffordshire and other R.A.F. stations lhroughout 
the United Kingdom for the servicing, repair. modi­
fication and testing of air and ground radio and radar 
equipment. Commencing salary according to age is 
£722 rising to £929 p.a., maximum salary £I ,067 p.a. 
Houses may be available for renting at West Kirby 
some 15 miles from Sealand. Apply to Ministry of 
Defence (CE3h (Air)), Sentinel House, Southampton 
R ow, W.C.I. or to any Employment Exchange. 

WANTED 

S.S.B. TRANSM ITTER, etc., required for The Norfolk 
Amateur Radio C lub Slation. Will collect 100 milcs.-Sec., 
140 Oak Street, Norwich. 
WANTED.- Labgcar Wide-Band Multiplier Unit Type 
E5026. Offers to- G M3SJA, .. Marypark," Baltasound. 
Unst. Shetland. 
WANTED.- Viceroy Mk Ill or IV also small Oscilloscope 
OS-I or similar. G2UZ, 2 CliO' Road Gardens. Leeds 6. 
A CLAPPED OUT Eddystone 640 for a clapped out price. 
Only the cabinet, tuning coils. condens.:r, wave chan~;e 
switch wanted. Box o. C.7151. c/o RSGB B ULLETI N, 4 
Ludgalc Circus. London, E.C.4. 
WANTED. Calibration Charts for LM-7F requency Meter. 
P. Coull, Avenue Garage, Liulestone-on-Sea, ew Romney, 
Kent. 
WANTED.- Ail typ~s of communications receivers, test 
equipmenl, 1apc recorders, amplifiers, etc. Prompl ca~h 
paymcnt.- Details to R. T. & I. Electronics Ltd., Ashville 
Old Hall, Ashville Road, Lond ;m E. II (LEYton 4986). 
WANTED for cash. Good SSB Receiver and T ransmiuer, 
would purchase complete station if reasonable. Box No. 
C.7150, c/o RSGB B ULLETIN, 4 Ludgatc Circus, London, 
E.C.4. 

-Get thir A ir Drylnr Grey 

HAMMER 
FINISH now 
- IT'S SUPERil THE 

PUSHou ·rrON W,\ Y! 
YUKAN 1\crosol spraykit 
contains 16 oz. fine qunlity 
durable easy imt:uthprny. o 
stove-baking required. Avail­
obi~ in Crc:y Hammer at 14> lid nt our counter or ISs lid carr. 
pd. per pushbuuon sclf>prn)' can. S PECIAL OFFE R: I can plus 
optionaltrnnsfcrablc >nap·on trigger handle (\aluc Ss) for ISs lid. 
Carriage paid. l'lcnse enclose c.>cquc or P.O. for to tal amount 
to: Dept. S. YU KA • J07a Edg"arc Road, London. W.l. 
(Cb sed Tnursday afternoons -open all day Saturdays. Annual 
closing December IOtn to Janunr)' 1st.) Choice of IJ sclfspray 
plain colours (Motor Car qun hty) and Primer also 3\•aolabk. 

METALWORK.- AII types of cabinets, chassis, racks, etc., 
to your own spccificltions.- Philpou·s Mctalworks Ltd. 
{G4Bl), Chapman Street, Lough!Jorough. 
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FOR SALE (contd.) 

BAMBOO POLES FOR CUBICAL Q UAD ANT ENNAS, 
ETC. A LL S IZES. S.A.E. BRINGS LIST.-Wl-11 ES & 
EDGELER. BAMBOO PEOPLE, GOD MANSTON, 
D O RC H ESTER, DORSET . 
TRANSM ITIER, professionally made. wonderful cond i­
t ion, 3.5 to 30 Me/s switched. A TU p:>wer supply and 
modul:uor all metered 100 watts. AM, 120 watts. CW. VFO, 
£45 o.n.o. Valves, meters; 30ft mast.- Wintcr, Hoathwood, 
Beckley, (315) Rye, Sussex. 
KW 77 with matching speaker, little used, £95. Browns 
·• Super K .. low impedance "phones, new, £4. McC~y 
silver sentinel fi lter with 7360 valve, new, £13. Green Davts 
Mk Ill 2 metre converter (23 Mc/s) new, £6. Codar PR30 
prcselector, new, £3. Gcloso 4/ 104 S (la test) VFO new, £4. 
2 metre VFO used. £3. Smiths 6 in. electric wall clock 
ma rked 24hrs, new, £3 lOs. Box No. E.7 159, c/o RSG B. 
BuLUTt:o<, 4 Ludgatc Circus, London. E.C.4. 
B. & R. Co-ax Changeover Relays complete with plugs a t 
16s. 6d. S.T.C. Power T ra nsisto r TK400A at 9s. 6d., OC71 a t 
3s. 6d., OC72 at 5s., OC81 M at 3s. 9d. TCC. Oluf Tubular 
Cera mics at 3s. dozen. MiniJ tu rc Pot Cores with F o rmers 
{} in. dia meter by & in. in depth a t 3s. Availabl~ in la~ge 
qua mitics to ma nuf"acwrcrs various components mcludmg 
Erie Resistors, type 8. 9, 10. 108, 109. 100. J. Birkel!, 9 
Steep H ill. Lincoln. Phone 20767. 
SAL E.-ComplcteS.S.B.station KW 77. KW Viceroy Mk Ill 
mike RM E DB23 prcsclcctor dow key a ntenna relay. 2 years 
old, mint. cost over £300. no serious offer refused. G3FWB, 
H unt, 10 Weston Way. Weston Favell. Northampton . Tel. 
36258 day. 35876 evenings. 
TOP BAND C.W. transmitter, VFO control. £5. Radiocraft 
typ~46 tra nsmitter. crystal control, phone, C.W. 80/ 10, £5.-
4 Camden Road. Somerto n. Somerset. 
R.T .T .Y. TELEPRINT ER SCOOP. 40 Type 7B p:tge 
printers for sale. S.a.c. details and price. Also 2 wavemetcr/ 
signal generators 140/ 255 Mc/s xtal c·lt:ck, instruction 
manual and mains P/ U, £2 I Os. c:tch. TF517 signal genera­
tor 10/300 Mcls. £3 lOs. 25 watt C\V T ransmiuer. Geloso 
V.F.O. 10/80 metres mains P/ U. £10. 28 volt 150 amp D .C. 
P/ U smoothed and rc~;tulatcd £10. Carriage extra. 
S ILICO N RECTIFIERS c~-equipmen t. 

70 volt P. I.V. 100 rn,la 3d. l 
120 volt P.I.V. 100m/a 4d. Minimum postage 6d. 
200 volt P. I.V. 100m/a 6d. 
300 volt P. I.V. 100m/a 9d. 
G3LMR , 11 2 Groby Road, G c 1ficld. Leicester. 
JOB LOT over 150 valves. 3 meters, 4 c:~bincts, I ,000 plus 
R's, C's. etc. Fo ur ma ins tra nsformers, no lists, £ 10.-Uox 
No. E.7 158. c/o RSG B BULI.FTIN, 4 Ludgate Circus, 
London, E.C.4. 
FOR SALE, as new, 1, 160 T .W. Receiver and Transisto r. 
extension aerial, £ 15 o r ncar ofl"cr.- B. I. T aylor, 19 La urel 
Drive. Winchmore H ill , London. N.21. 
M IN IMirrER MR 44/ 11 Receiver. Electroniques R .F. 
unit , fully a ligned a nd in new condition 160m to 10m, £42 
or ncar o rrer.- Ha lliday, GJJMY, 4, Parkside Avenue, 
Winterbourne, Bristo l. 
FOR SALE: K .W. Vanguard, recent model, factory built. 
£35. Minimil!cr L.P.F. £ 1. Pyc R.:portcr (12v. input) with 
2m xta ls and manual. (RX need; alignment) £6. Will deliver 
50 miles. - G3PJQ. 8. Bourne Avenue, Hayes. Middlesex. 
DXCC'ER ha~ above average S640 (one owner) fo r sale £24. 
WANTED 888A. Box o. E.7157, c/o R.S.G.B. Bulletin. 4. 
Lud~atc Circus, London, E.C.4. 
E DDYSTO E 840C with PR30X and RQ IO, £55. V.F. I.U. 
£8. 6146 £1. EvcryJ hing new April 1964. CT53 Signal 
G enerator £1 0. - 34, a;rca Avenue, Romiley, Stockpon. 
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WORLD WIDE COVERAGt: COMMUNICATION RECEIVERS 

QUARTi CRYSTALS 
100 kc/s (l PI I' ) 15/·. 
455 kc/s (AR""l 12/6. 
~56 kc/s (HROI IS ·· 
735 kc/s (AR88Lfl 10/·. 
Twin 100 kc/s & I Mc/s 22/6 
SEND FOR LIST O F 600 

TYPES 
•s• Mtcers If in. squuo. Model 
SR-2P. Bnnd Now 351·. 

I VALVES I 
Receivinc. Tn nsmlu lnc. Over 
800 cypos 3-t now 1ow prices. 

Se~ (or ntw8 Pote Usr o(Trons;s .. 
tor.s Volvrs, Quartz Crystals, 
recli(iers and Zen~r Diodes 

FOR YOUR CIRCUIT 
We will be plou ed to quote 
you for your reqyiremonu 
S.A.E. with list pleo~.se. 

9 valves 4-waveband 

MODEL I £35 I BRAND HE-30 NEW ....._ __ __, 
Delivery from uock olso SR-40 

£21 
Send lor lull docaib. 

I TRANSISTORS I 
Bnnd N ew 1st Grade 

ACI07 1~/6 OC7S• 6/-
Afll~ 10/- OC76• 6/· 
AFI I S 9/6 OCBI• 6/6 
AF 116 9/· OCB2• 9/· 
AFII7 8/6 GETI I ~· 6/6 
AFIIB 17/6 GETtiS• 9/6 
ADTI40 IS/· GETit6• 15/-
0C« 6/· OCBJ• 6/-
C'C~S 5/- OC84• 8/6 
OC71• ~/- OCI70 716 
ocn • 6/6 o c t7t 8/6 
OC201 15/· Afll9 19/6 
OC202 15/- 2N711 15/-
BYIOO 6/6 2N711A IS/· 

POWER TRANSISTORS 
OC 15 Ill- OCJS• 15/-
0Cl B• 17/6 OC36• 15/-
0 Cl9• 17/6 ADI~O· 25/-

• M~tched Pain av.tila:..le 

NEW 86 PAGE 2/6 
Pose Paid 

ILLUSTRATED CATALOGUE 

HENRYS RADIO Ltd. Mo:.~s~ •. '~':.m. 
303 EDGWARE ROAD, LONDON. W.l Thun. 9-1 p.m. 

BXI TOWERS 
SELF-SUPPORTING TILT OVER, CRANK 

UP AND DOWN 
All St•el Eleccrlc Arc Welded 

Hoc Dipped GalvaniE•d 

These towers have two o r t hree teles­
c:opmg sections. winding up to 50 or 60 
f~t. At the to p os a 1\otator Mounting 
Platform fo r a C.D R. o r Prop P.tch 
Mo tor. The sectio ns hinge on a 6 ft. 
gro und post with a winch to tolt the 
tower over to ground level fer easy 

fixing and adjustment of Antenna. 
Will support full sixe 3 Element, 20 Motre Beam 

or Tri Band Quad 
Price: Complete w ith Ground Post and two 

W inches 

50 ft.. TWO SECTION £120 DELIVERED 

60ft. THREE SECTION £155 DELIVERED 
Motoriscd winch. Remote control r3isin& and 
lowcrinc or tower from shack. Fully automatic.. 
Adjuu:able heichc with limit switches. For A/C 
M>in< only. Prito: £~9.0.0. Complete with shock 
c:ontrol unit. 

JAMES FARL OW 
~9 MOUNT PLEASANT ROAD 

CHIGWELL, ESSEX 
Tel. : Hain•uh ~546 

~ ··oemonstn tion tower a n be seen ::a.t my QTH" 
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N. W. ELECTRIC$ 
GJMAX 

8.-41 Mk. Ill Transmitter Receiver, ideal (or~ metres. 12v Input, 
complete with Mike & Powcrlcad, £1 19s. 6d. plus IS/· p.p. Circuit 
2/-. 
Components G.2DAF. MK2. VFO Coil Former, 1{9 plus 6d. p.p. 
Jacksons C601, £1 plus 1/ · p. p. 
VFO Chassis Undrilled 6' >< 3' '< 2;' high, Sf· plus 6d. p.p. 
1-Eicment 2m Yagi, 38/6. p.p .. 3f6. 
T.W. Nuvistor (6DS1) 2m Convenor , 11-16 Mcfs I.F. In Stock. 
£11 lis. Od. 
SCRS22 Test Equipment. 100 to ISO Mc/s. 
Signal Generator. II lOA. I 5/· p.p. Sf- Less Modulator. 
Field S<rength Meter. 19Sa. 39/6. p.p. 5/· . 
SPECIAL OFFER. BOTH UNITS. 55/· prut paid. Circuit Diagram 
Supplied. 
Moving Coil Phones with Velvet Muffs. less Headbands. 19 Sec 
Type. Brand New. 9/- per pair. p.p. 2f·. 
SO ohm i' dia. Tx Type Coax .. 1/· yd .. p. paid. 
300 ohm Ribbon Feeder Black, 6d. yd., Post. 1/6 any length. 
72 ohm Ribbon Feeder Black, 6d. yd., Posr. 1/6 an y length. 
H.R.O. spares and power supplies in stock. S.3.e. for list. 
Morse Keys. Good quality, Sf· each, p. p. If· . 
Dummy loads 2 x 35 !1 (70 !1 90W) 2/6, pr. 1/6. p.p. 
Cla.ss 0 wave meter brand new with spares £3 lOs .• p.p. 7/6. 
C .L.R. Phones, suitable for cl•ss D. 7/6 p.p. 2 /-. 
PCR. COMMUNICATION RECEIVERS with bu ilt In speaker 
covering long, medium and S.W . (6 to 18 Mc/s). All tested before 
dcspJtch and as new. Power requirements lSOv. H.T. and 12v. l.T. 
£5 lOs. plus IS{·, p.p. Internal Power Supply for A.C. mains £2 
cxtn. 

ED DYST O N E RECEIVERS AND COMPONENTS, 
DENCO, REPANCO. etc. Wa walcomo all enquiries however 
small. S.A.E. 

758 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtral 6276 

G. D. COMPONENTS 
RETURN OF POST 

DELIVERY ON THE FOLLOWING 
* New OC29 Power Transistor s 7 f6d. each. * Heat Sink for mountin&' 2 of the above or timilar 

types 3 /6d. each. 

*
* Silicon Rectifiers 800v. P.I.V. 4 AMP. 6 /- each. 

Plug in Relays. Double Pole Chanccover Octal 
Based. 6·3v. A.C. or l lv D.C. Ideal for mob ile 
or antenna switching. 25/- each. * Co-axial Relays brand new & boxed 450 mc/.s max. 
At 50 watts of R.F. 6·3 A.C. or llv D.C. 7 5 -each. * Modulation Transformers. For 30 watt P.A. 
Primar y JOKs centre tapped to a S·SKs secondary. 
Small siz:e and brand new 30/- each. * Cooling r:ans. Silent runninc on 230v A .C . Ideal for 
P.A.J, Linear s etc. Chanis mountinc br and new 
at 23/- . * Field Stre nsth M eter type R. F. 40. 1-250 mc/s . 
Brand new and boxed, 55/-. * Linear Amplifier P late Chokes. I Kw. 80 to 10 
metres. £1. * Acto De. Power Module. 1250-0-1250 A.C. Input 
1700v. D.C.atSOOmfA Output. Compact sin. £12. * 300 mfd at 500 volt Electrolytics. 4t' X 1!'. 
35/-. each. * D.C.-D.C. Converters. llv D.C . Input at 6 AMPS. 
JOOv. D.C. Output 175m/A. £7.19.6d. * N uvistors type 6CW4. with base R.C.A. Boxed. 
14/- each. 

PLEASE ADD POST 
AND PACKING TO ORDERS 

DEPT. B., G. D. COMPONENTS 
104 H O RNSEY ROAD 
LONDON, N .7 

FOR SALE ( cont d .) 

EDDYSTONE Model EA 12 Amateur Band Communica­
tions Receiver. New April 1964-hardly used, £ 130, Heath· 
kit DXIOOU Amateur Transmitter, new, 1964-perfcct 
condition. 160, 80, 40, 20, 15 and I 0 metre bands, £65. 
Heathkit single side-band adaptor- SBIOU, new 1964-
perfect condition, £40, Shure microphone. Model 400 with 
desk stand, new 1964, £6.-C.D.R. Aerial Rotator with 
control, new 1964, £ 15.- Enquircs to: R. Percy, 57 English 
Street, Dumfries. 

TRANSISTORS. DIODES. OC71, 3s., OC36 12s. 6d., OC24 
ISs., OC23 ISs., OC22 12s. 6d., OCI 6 lOs. Numerous others 
available i.e. BSY95 at lOs., V30/30P 7s. 6d., GJS 2s. 6d .. 
S.a.e. list. P & p extra. Orders over £2 post free.- Tynan, 
29 Elm Walk, Stcvenage, Hcrts. Stevcnage 1297. 

GEN. GALORE! One hundred copies ·• Radio Constructor" 
with indexes. 1951-61. 65s., post paid. (Regret cannot 
scparate).- 15 Portway, Frome, Somerset. 

CONVERT your L. R. headphones to H.R. or vice versa for 
2s. 6d. p.p. 9d. S.a.c. price lists. Knowle Radio Supplies, 
G3PXL, Shop Premises now at 115 Ecclesall Road, Sheffield. 
Callers welcome. 

PANDA CUB and manual, £35. H.R .O. modified with 
B7G valves and product detector. five bandspread coils 80, 
40, 20, 15, 10. P.S. U .. manual, £25.- G3HDA, 98a Lea 
Green Lane, Wythall , Nr. Birmingham. (Wythall 3338). 

FOR SALE. DX IOOU perfect with manual, £50 o.n.o.­
G30MY, 191 Dudley Road, Springfield, Dudley, Worcs. 

G.E.C. BRT400E 150 kc/s-32 Mc{s. Crystal Calibrator. 
Overhauled, rc-valvcd, perfect condition £70. Stabilised 
PSU kit £3. Barry, I 5 Fairlawn Court, London, W.4. 

ELECTRONIC BUG KEYS TRANSISTORISED. SEND 
FOR LISTS. ELECTRONIC DEVICES, WELLlNGTON 
ROAD, C HELTEN HAM. 

HOUSE FOR SALE 

SHOULD interest amateur moving to Reading area in next 
few months. Comprises modern semi-detached house with 
large garage si tuated in a quite location, 350 ft. a.s.l., yet 
within a few minutes of shops, buses, locaJ schools and 
library. £4,800 o.n.o. Deta ils per post from G3KFO, 7 
Boundary Close, Tilehurs t, Reading. 

VERTICAL AERIAL 
or LIG HT MAST KITS 

10 X 3ft. sections X tin. dia. tubular steel, with 14ft. 

Whip Aerial. total height approx 45ft .. Insulated Base. 

Adjustable Rope Guys. Pegs. Hammer and Reamer. 

All c:omplete in Canvas Carrying Bag. New Surplus. 

Pric:e at £3 ISs. Od. per KIT. Carriage paid. 

H . H . BRADFORD L TO 
Ra m sey, N r. H arwich, Essex 
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~~~~LEY 
SUB-MINIATURE ' 

"BARB" INSULATORS 

R. T . & I. ELECTRONICS LTD. 
where equipment is fu lly overhauled 

R.C .A. AR88D, a lew only BRAND NEW IN 
ORIGINAL SEALED CARTON S, complete 
with spares, headphones, aerial wire and manual, 
excellent value ... £85 (40/·) 

KW77 bandspread receiver, BRAND NEW ... £120 (20/· ) 
LAFAYETTE Receivers, BRAND NEW, HE40, £24{15; HEJO, £42; 
HE80, £61 
G.E.C. BRT400, 150-350 kc/s & 510 kc/s-33 Mc/s 
EDDYSTONE 888A, Bandsprcad Receiver 
EDDYSTONE 840C, 500 kc/s-30 Mc/s 
EDDYSTONE 840A, ~80 kc/s· 30 Mc/ s 
LABGEAR LG50 Transmitter ( 10·80 me"cs) 
LABGEAR TOP BANDER, 160 metres 
TELEQUIPMENT D31R O scilloscope 
TELEQUIPMENT SSI Oscilloscope ... 
HALLICRAFTERS SXIIO, 550 kc/s·H Mc/s . .. 
R.C.A. A R88D. 540 kc/s-32 Mc/s 
GELOSO G209 bandsprcad receiver ... 
R.C.A. AR88D, soiled, but perfect working 

£90 
£85 
£48 
£40 
£)0 
£20 
£60 
£30 
£70 
£60 
£55 
£50 
£50 

(40/· ) 
(30/·) 
(25/· ) 
(25/·) 
(30/ · ) 
(20/· ) 
(lO/·) 
(20/·) 
(30/·) 
(40/·) 
(30/·) 
(40/· ) 
(40/-) R.C.A. AR88LF, 75-550 kc/s & 1.5-30 Mc/s 

MARCONI CRIOO, 60.420 kc/s & 500 kc/s-30 Mc/s, 
with noise limiter £25 (30/· ) 

NATIONAL HRO. Our full l i~H or nmo sent on request (large stocks) , 
TEST EQUIPMENT. New list just out. send s.a.e. lor your copy. 
RECEIVERS. Send s.a.e:. ror our Communications 

Receiver list. over 30 lypcs t:O choose (rom. 

AIRMEC STABILISED POWER SUPPLY, Type 
776, superb job givin~ varioablc H.T. supplies, Bias ilnd 
hca.ccr supplies, ideal for both laboratory and workshop £15 (20/·) 

CARRIAGE (or E:nglond. Scotland and Wales shown in brackeu. 

TERMS: C.W .O .. Approved monthly accounts', and H;rc Purchase. 

R. T. & I. ELECTRONICS LTD. 
Ashville Old Hall, Ashvilla Road, London, E. II. Tel: LEYtonS1ano 4916 

RSGB BULLETIN NOVEMBER, 1964 

N910UTNOW 
Tot all Dedtohitt l!rthvtiatft 

NEW 
IDEAS 
• 

NEW 
METHODS 

• 

ELECTRONIC DATA 
PULL-OUT BOOKLET 

CONTENTS I NCLUDE 

CONSTRUCTIONAL PROJECTS: Full details for building:- 5 watt 
Integrated A mplifier. Simple Geiger-Muller Ratemeter and 
other TRANSISTORISED UNITS. 

SPECIAL FEATURES: Semiconductors lor Automobiles. Elec­
tronic Developments In Industry and other Oelds. New 
Components and Equipment. 

Practical Electronics 
PLACE A REGULAR ORDER-2' 6 November 

759 
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FIXED OR MOBILE 
GET WITH IT! 

STAND IS AT THE R.C.E. FOR THE 
VERY BEST IN V.H .F. AND U.H.F. 

EQUIPMENT 
e70 Cm. AlSll T rough Line Converter 60S~ Nuvistor G .G . 

Mixer. 6BQ7A Cucodc I .F. 12-i6 Mc/s or tO order. 
616 XTAL 05C: 6054 Multiplier. £18 

e lm. TW-liOW TX complete with Modulator. ll gns. 
TW Nuvistor Converter (60 54) any I.F. II gns. 
With bullt·in mains supply, £ 15 
TW Twomobi le all transistor RX 144-146 Mc/s 
sclr-conuincd. £30 
TW Transistor Converter t• X 1.- X 3'" Philco 
transistors. I.F.s 4-6, 1~-16, 24-26 Mc/s. Suits any RX. 

9 gns. 
e 4m. TW Nuvistor Converter any I.F. Same price a.s 2m. 

models. 
TW-4 lOW TX complete with Modulator. 53mc prico 
as 2m. model. 
TW Transistor Converter , .. X I'"' X 3•. I.F. I ·820-
2·020 Mc/s . 9 gno. 

el60m. TW Topbander lOW TX complete with Modulator. 
High stabii;ty V.F.O. £23 
TW Topmobi le all trar.sistor RX. 1·8·2·0 Mc/s. 

19 gns. 
M3ins and Mobile P.S.U.s (or the above transmitters 

NEW! 
complete with aerial switching. £15 
The TW "MINI HALO" o nly 6" dia. £2. 17. 6 

For full details, write to : 

T. WITHERS (Electronics) 
ISb GILBERT STREET, ENFIELD, MIDDX . 
GlHGE Tel: Waltham Cross 26638 GSHGE 

STOP PRESS II We now have in stock the 
famous Eddystone Transistor H .F. Communica­
tio ns Receiver. Price £48. Full details free on 
request. 

HOME RADIO CATALOGUE 
Our new Catalogue. price Sf-, Is bigger and better 
than ever. On the first page are 5 coupons, each 
worth If-. For each complete £1 of your order 
enclose a coupon and deduct If- from the money you 
send. If you buy £5 worth of components-even 
spread over severo/ years- your catalogue costs nothing! 
Send P.O . for 6f- (5f- plus I f- postage) right away to: 

HOME RADIO LTD, Dept. RS, 187 London Rd, Mitcham 

20<J'o DISCOUNT 
on branded CARPETS 

WILTON, AXMINSTER, ORIENTALS, etc. 
INDIAN, CHINESE, 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 Street, l ondon, E.C. I 

Telephone: MONarch 7171 (10 lines) 

HIGH FREQUENCY TRANSISTORS FROM STOCK 
P. Freq. 

Watts Mcfs VCE 
BSY 95 12f6 ·45 200 20 
2N706 I 5/- I 200 20 
BFY 17 30{- 2·5 200 25 
BFY 52 25f- I 50 40 
BFY 19 32/6 I 400 20 
BFY 15 50/ - 2 100 20 
AUY !0 53/ - 4 120 60 
BLY 10 50{- 10 100 20 
BSY 54 60/- 3 ISO 50 

(FURTHER ENQUIRIES 11\'VITfO) 
TELERADIO ELECTRONICS 

18 Turnpike Lane, H ornsey, N .8 

BLANK 
CHASSIS 

<Ow•n<·n·i;~~:·:~i::. ~~i:~~-~"~.i~."'nlulutu. 
SAllt: UA\' ::n: H\'It"t: 

of (1\' t.r 1l0 d l r1,·r .. lll fo•mol! toAIJI' up to l
l"r .. d ltl•l ll llollo•lt in ow ov.-... wur1t.10 rroUl 

~----------- \ ' OitJ I< ~i1.E 
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:J~o/1 droit .,./fit pro,,pllrt St::\U 1-'oH ll.l.l'~T RATt:lJ 1.1-:AFI.t:·rs 
or oi\1\"T •l.rlliahl aw111y, • ·r.rl<hu: (Hit l"llll " ''"" or lhMt orl"l f t"(l'llr,..l ~t.tlil 
relcning 1.0 t_.ltle ttdow, whu .. h '" f,.r fu\IN •lolt<•l chiL.._la In I~ "·•·.r. Unt lfl•.w.r . 

a•N llhl 
48 "Q. lQ. 
SO NJ. ln . 

11·2 ""~· lu, 
J.u •q ln. 
r. & r. 2/G 

t;. 
5 '· s:-
71· 

176 eq, m . s·.. 30 .. fl'q , lu. 
'2:0~ tfJ in. 9 'a 3!\tl I'll ln . 
~=!• •·I ln. 10 • 3/Uot 11<1 ln. 
._,2 "il· ln. l.lJ• IIU•t jJt tt rM• 
I' .t- ,_., 'JI9 }-., .t I', 3J• 

FLANGES iJ"', 1• or ! '"I M per l~bd. 
STRENGTHENED CORNERS I'· <a<h romor. 

12. 
t3-
14. 

PANELS. Tho &l'lUie UlAtcrial ca,. b..• •Ufll'll"l f••t r•m·1•. 00\._Tf"tlll •• ~te., a\ .((6 I Q . 

U.. (l!J I,W.Q:,. 613) piUb P . k 1'. tunr £':! po.>t free} 

H. L. SMITH & CO. LTD. 
237-m EDOWARE ROAD. LONDON, W.2 PAD 58~1'759$ 
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REPORT OF THE HONORARY TREASURER 

I HAVE pleasure in submitling !he Balance Shecl of !he 
Sociely al J une 30, 1964, and 1he Income and Expen­

di!Ure Account for !he year to the same date. 
I am glad to report thai the Income and Expenditure 

Account shows a suplus of£ I ,394, which compares with 
a surplus last year of £3,952. 

During the year under re.,. iew expenses have risen; at 
the Annual General Meeting I shall deal with these in 
full detai l and 1 trust that memhers wi ll consider t he in­
creases have been justified. I want, however, in this 
Report to deal with one or two specific items. 

The Golden J ubilee celebrations took place during the 
period o f these Accounts and the policy of Council during 
the J ubilee year was to increase our support at Regional 
and other meetings bolh at home and abroad. 

The cost of the larger BuLLETIN has, I am glad to say, 
been to a great extent covered by enhanced advertising 
revenue. As I have repeated each year, and Council has 
stressed in the Annual Repon, it is imperative that mem­
bers buying through the medium of adveniscments 
should mention the RSGB BuLLETIN when writing to 
advertisers. As will be seen, the net cost is only just o ver 
£700 more on a total expenditure of nearly £15,000. 

We ha\e had staff changes during the year with a 
certain amount of duplication so that the necessary 
training could take place. The structure of the adminis­
tration has been altered, and we trust that the services 
given to members will be enhanced as a result. 

It will be seen that the method of dealing with equip­
ment and furniture has been changed. It was fell that 
the writing-off of the whole value of any purchases during 
the year was not in line with normal practice and could 
result in an unfair charge in any one year. In future, 
capital purchases will be added to the asset value on lhe 
Balance Sheet and appropriate depreciation written ofr 
each year. 

Only one exhibition was held during the year, the 
RSGB International Radio Communications Exhibition, 
and it is felt that the cost of the increased size of the 
Society's stand was well justified. 

The policy of Council has been at all times to enhance 
the status of the Society both at home and abroad ru1d 
whilst watching the expenditure very carefully it has been 
felt that expenditure for publicity of this kind was proper 
and justified. 

I would like to extend my thanks to the stafr at Head­
quarters for the continued assistance that has been given 
both in connection with the Accounts and in nor!Tial 
Society mailers, and once again to thank those who help 
so magnific.ently by contributing articles, without which 
there would not be a BULLETIN. 

NORMAN CA \V~ 
Honorar)' Treasurer 
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46 
27 
55 
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/ 963 
£ 

962 
5,333 

106 
688 
731 
/56 
85 

100 
43 
II 

105 
203 
85 

25 
106 

9 
529 
215 

107 
310 

334 
40 
21 

9,478 

1,728 

£ 

17,586 
7,133 

647 
96 

25,462 

21 ,510 

INCOME AND EXPENDITURE ACCOU N T 
for t he year ended 30th June, 1964 

INCOME 

Subscriptions (including proportion of Life Members' Sub-
scriptions) . . . . 

Profit on Sales o f Publications, etc. 
Profit on Sale of Furniture . . . . . . . . . . 
Interest on Investments (Gross Amount before deduction of 

l.ncome Tax) 
Deposit lnterest 

EXPENDITURE 

Total Income .. 

R ent , G eneral and Water Rates, Cleaning, Lighting and 
Heating . . . . . . . . 

Salaries, National Insurance a nd Staff Pension Premiums 
Payments to Past Employees 
Telephone . . 
General Postages .. 
Printing and Stationery (including Articles of Association) 
Statr Luncheon Vouchers . . . . . . . . 
lnsurances .. 
Bank Charges .. 
R epairs and Maintenance 
Legal Expenses 
Audit Fee 
Sundry Expenses . . . . . . 
Purchase of Equipmenr wri11e11 off . . 
Depreciation of Furniture and Equipment 
Membership Certificates and Badges 
Awa rds, Trophies a nd Contests .. 
T ape recorded Lectures . . 
Cost of QSL Bureau . . . . 
Contribution to l.A.R.U. Region I D ivision 
Provision for Bad Debts . . 
Bad D ebts written off . . . . . . . . . . 
General Meetings (Cost of Printing and Hire of Hall) 
Net .cost of Exhibition (Note 1) .. 
Go lden Jubilee 
I.A.R.U. Region I Conference (If Malmo 
Equipment for Technical Develo pment .. 
Wrorham Beacon Maintenance .. 
Lerwick Beacon 
Bulletin distributed free to Members­

Printing, Postages, etc. 
Less Receipts from Advertising 

Travelling, Entertaining and Meetings­
Council and Committee Meetings .. 
Council and Committee Members .. 
Regional, Club, Overseas and Foreign Meetings in-

cluding net cost o f vario us rallies and conventions 
R .A.E.N. Committee Meetings and Expenses 
Representatives' Expenses . . 
London Lectures 
Sundries 
Regional Representatives' Conference 

Tota l Expenditure 

SURP LUS OF INCOME OYER EXPENDiTURE FOR 
£3,952 YEAR ENDED 30th J UNE, 1964 .. 

G. M. C. STONE, l'residem 

(COMPANY LIMITED BY GUARANTEE) 

New Ruskin H ouse, 28:Lit t le Russell Street, London, W .C.I 

£ 

14,974 
4,781 

345 
899 

299 
79 
69 
93 

130 
312 

1964 
£ 

1,067 
6,511 

120 
156 
800 

1,094 
202 
94 

100 
74 

142 
105 
242 

74 
62 

!55 
10 

563 
229 

17 
17 

193 
366 
305 

15 

75 

10, !93 

2,226 

£ 

19,863 
5,876 

5 

802 
55 

26,601 

25,207 

£1,394 

£ 

2,413 
6,041 

14,795 

3,000 
3,000 

1 
899 

900 
899 

3,952 
744 

NORMAN CAWS, Honorary Treasurt•r 

1963 
£ 

8,454 
1,758 

196 

5,082 

20,795 

85 
5 

6,757 
10,314 

752 

15,023 

3,208 

£ 

15,490 

20,796 

£36,286 

80 

/51 

17,823 

18,055 

18,231 

£36,286 

BALANCE SHEET 30th June, 1964 

CURRENT ASSETS 

Cash at Bank a nd in Hand 
On Current Account and in Ha nd . . 
On Deposit Account 

D ebtors, less Provision fo r Doubtful Debts 
Payments in advance 
Stock of Publications, etc. (as certified by the General 

Manager) 

FI XED ASSETS 

1nvestments at Cost 
Quo ted a t Stock Exchange (Note 2) 

Middle Value £12,998 (/963 = £13,429) 
5 per cent. Defence Bonds 
Luton Corporation- Loa n on Mortgage @ 5! per cent. 

Furniture and Equipment 
Net Book Value at 1st October, 1947 
Additions at Cost less items sold or scrapped 

Less D epreciation and Amounts written off 

Total Assets . . 

BEVAN SWIFT MEMORIAL LECTURE FUND 

Balance at lsi J uly, 1963 .. 
Less Prize A warded 

LLFE MEMBERS' SUBSCRIPTIONS RESERVE 

ACCOUNT . . 

CURRENT LIABILITIES 

Sundry C reditors and Accrued Expenses 
Subscriptions in advance .. 
T axation 

Total Liabilities 

ACCUMULATED FUND 

Balance at 1st July, 1963 
Surplus of Income over Expenditure for the year ended 30th 

June, !964 
Less Income T ax in respect thereof 

£ 

2,923 
500 

14,795 

3,000 
8,000 

I 
1,293 

1,294 
877 

1,394 
305 

1964 
£ 

3,423 
2,140 

228 

3,108 

25,795 

4 17 

80 
5 

3,484 
1J,393 

583 

18,231 

1,089 

JOHN A. ROUSE, General Manager and Set·reltlf)' 

REPORT O F THE AUDITORS T O THE MEMBERS OF RADIO SOCIETY OF GREAT BRJTAIN 
We have obtained aU the tni"om1:Hion and cxpJ~uHltions which to the best or our knowlcd~c 3nd belief were necessa ry for tht: purposes of our audit. l n our opinion proper Books o f Account have been kept by the Society so for as appears from our examination or 1hose 

Books. We hnvc examined the above Balance Sheet and Inco me and Ex-penditure Account. wh1ch ure in acreetncnt with the: Books of Account. In our opinion and to the best of our informtHion nnd according lo the cxplanalions given us. the said Accounts in conjunction 
with the notes annexed hereto give 1hc info rmation required by Lbc Companies Ac t. 1948. in the manner so required. and the Balance Sheet gives a true and fair view o f the s tate of the Society's affnirs as at 30th June. 1964, and the Income and Expenditure Account gi\'CS <~ 
true und fair view of tile surplus of Income over Expenditure for tile year ended on tilat date. 

Thames House, Queen Street Place, London, E.C.4. 
16th October 1964 

EDWARD MOORE & SONS 
Chartered Accorm/(111/S 

£ 

8,899 

26,212 

£35,1 11 

75 

256 

15,460 

15,791 

19,320 

£35,111 



NOTES 
(I) Net Cost of Exhibitions, etc. 

Held in 1962 
£ 

National 
Radio 
Show 

337 
.111 

£448 

279 National Radio Show .. 
31 International Radio Communications Exhibit ion 

£310 

International 
Radio 

Communications 
Exhibition 

561 
160 

£721 

Profit on Sales of Publications, etc. 
Subscriptions of New Members enrolled 

Held in1963 
£ 

366 

£366 

International 
Radio 

Communications 
Exhibition 

483 
180 

£663 

(2) Investments 
Middle Value at 

Jst July, 1963 
Middle Value at 
30th June, J 964 

Cost 
Price 

£ 
3,910 
4,175 

3,689 
1,655 

£13,429 

fA,OOO 3 per cent. Savings Bonds 1955/65 .• 
£5,000 3 per cent. Savings Bonds 1965/75 
£4,145 1s. 6d. ~ritish Transport 4 per cent. Guaranteed 

Stock 1972/77 
£1,751 9s. 6d. 3! per cent. Conversion Loan 1969 

£ 
3,930 
3,975 

3,482 
1,611 

£ 12,998 

£ 
4,021 
5,219 

4,055 
1,500 

£14,795 

(3) Capita l Commitments 
There is an outstanding commitment for capital expenditure amounting to approximately £1,350 which has not been 

provided for in these accounts. 

THE PILOT OFFICER NORMAN KEITH ADAMS PRIZE TRUST FUND 

BALANCE SHEET 30th JUNE, 1964 

TRUST FUND 
Creditor: 

Prize to be awarded under the terms of 
the Trust Deed for year ended 
30th June, 1964 

ACCUMULATED FUND 
Balance at 1st J uly, 1964 

£ s. d. 
J 50 0 0 INVESTMENT 

5 5 0 

10 10 0 

£165 15 0 

£150 3t per cent. Defence Bonds 

CASH AT BANK 

INCOME AND EXPENDITURE ACCOUNT for the ye.ar ended 30th June, 1964 

Provision for prize for the year ended 30th 
June, 1964 .. 

£ s. d. 
Interest on Investment for the year 

5 5 0 

£5 5 0 

£ s. d. 

150 0 0 

15 15 0 

£165 J5 0 

£ s. d. 
5 5 0 

£5 5 0 

NORMAN CAWS. Nrmarary Treasurer REPORT OF 1l:IE AUDITORS JOHN A. ROUSE. Gertera/ Manager and Secretary 

We h3ve audited the Balance Sheet and Income und Expend.iture Account as set forth above and have obtojncd a ll the information and 
cxplanafions we have rcqujrcd. In our opinion such Balance Sheet and Income and ExpendiHtre Account are properly drawn up so as to exhibit 
a true all<l correct view of the state of a!Talrs of the Prize Trust Fund as at JOth June, 1964, according to the best of the information and 
explanations given to us. 
Thames House. Queen Street Place, London, E.C.4. EDWARD MOORE & SONS 
16th October 1964 Clto.rtertd Aaountrmts 

HEADQUARTERS' FUND ACCOUNT AT 30th JUNE, 1964 

BALANCE AT BANK: 
On Deposit Account 

REPORT OF THE AUDITORS 

£ s. d. 

1,954 3 2 

£1,954 3 2 

NORMAN CAWS. Honorary Trt•llsurer 

We have e•amined the above Statement of Contributions to the Headquarters' Fund and report that it is in accordance with the reco rds 
or receipts. 
Thames House, Queen Street Place, London, E.C.4. EDWARD MOORE & SONS 
16th October 1964 Chartered Accountants 
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K. W. ElECTRONICS for oil your Amateur Rodio Requirements 
KW-SOLE U.K. DISTRIBUTORS for 

li))f HAMMARLUND (esc. 1910) 

Jc(J) The HAMMARLUND HQI OOA 

Gener.l c~venge 540 kc/s-30 Mc/s in four b>nds. B•nd­
spread facilities for amateur ;~nd other bands. BFO, Noise 
Limiter , '' Q" Muhiplier, 10 tubes. Provision for phones 
:and loud~peaker (3 ohms). Complete with "S" Meter £80 
{clock extra If required ). 

HQI45X 

HQ I80A 

HQIIOA 

HQI70A 

H X50 

General Coverage and Band Spread. II 
cube do uble conversion superhet ... £1 IS 
Genenl Coverage and Band Spread, 18 
tube triple conversion superhet ... £In 
Amateur bands only, 12 tube double 
conver$ion superhet .. . -· £100 
Amateur bands only. 17 tube triple 
conversion superhet ... •.• ... £ 140 
Amateur bands, S.S.B. transmitter. I SO 
watts P. E.P. crystal filter. Voice control, 
self·cornained power sypply ... ..• £175 

The World ot your (ingeuips 

-
See the BEST of EQUIPMENT at STAND 21 & 31 

Radio Communication$ Exhibition, London 28th· 31st O ctober. 1964 

The KW Triple Conversion $ypar with many re(jnemenu 

Awarded S ilver Plaque, International Radio C o mmunications E.xhibition London 1963 

The KW 2000 SSB Transceiver. £170 
PSU A.C. •nd D.C. 12v. £29 each 

KW TRANSMITTERS 
KW •• Viceroy" S.S.B. Tr-ansmitter MK IV 
with built-in Power Supply £ 156 (Additional 

t lattice fil ter. £9 extn) 
KW500 Linear Amp. 500 wotts p.e.p., £78 lOs. 
KW ··Vanguard •• A.M. and C.W, 10-SOm. 
£69.6.0 10-160m. £73.10.0 Kits also av•il>blc. 
KWI60. Top band transmitter with 3 punc.h. 
£30-10-(). 
Send (or details. Carriog~ extra 

NEW IMPROVED 200mW MODEl 
TOKAI "Walk ie--Talk ie " all Transistorized 
T ransceive_r. TX and RX crystal controlled on 
28·5 Mc/s. 
Range J.4 mlles.. Ideal for Emergency Services, 
Mobile operation, Rallies, Beoam adjustmem, etc.. 
Size 6f" X 2j" X It·. Weight It lb. Complete 
with celescopic aerial, in leather case, wich 
batteries £15. 0. 0. each (plu• Sf· nrri>gc and 
insunnce). 

EASY TERMS AVAILABLE-Importers of U.S.A. 
Equipment. 

KW stock include$: Adaptors, Aerials, Airdux 
Coils, Beams, Converters, Cord Polythene, Filters 
SSB. MechaniC31 & Cr-ystal Filters, MicrophonC!s, 
Mobile Whips, Nuvistor Plug,s, Pi·Coils, PJygs, 
Receivers. Relays, R.F. Chokes, Rotors. Signal 
Generators, Sockets. SWR indicators. Towers 
Transmiuers. VFO's, Walkie-Talkies, Collins 'S' 
llno Equipmenr, etc, ecc. 

CDR Rotors & Control Units 
TR II A recommended for 2M 
ARll thounnds in use 
TR44 l>test model ••• •.. . •• 
HAM-M will handle a 'Big Bertha" . . . 

£13. o. 0. 
£19. 10. o. 
£37. 10. 0. 
£61. 0. o. 

N EW! 6 1468 T ubes 50/· each. l /6 p & p. 

The KW "Viceroy" SSB Tr3nsmitter (Mk IV) with many refrnements 

K. W. ELECTRONICS LTD., VANGUARD WORKS 
I HEATH STREET, DARTFORD, KENT. Cables: KAYDUBLEW-Dartford. Tel. Dartford 25574 

Printed in Great Britain ror the RADIO SOCIETY OF GREAT BRITAIN. New Ruskin House. Uttlc Russdl S treet. London. W.C.l 
bY Loxley Brothers Limited , Letchworth. Hertrordshire 
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MIDlAND AGENTS 
FOR 

* EDDYSTONE 
RECEIVERS & COMPONENTS 

* NATIONAL 
RECEIVERS & TRANSCEIVERS 

* GREEN & DAVIS CONVERTERS 

* K.W. EQUIPMENT 
* MOSLEY AERIALS 

* WITHERS 

e H.P. FACILITIES AVAILABLE 
e PART EXCHANGES 

Z & I AERO SERVICES LTD 
Retail Branch: 85 Tottonham Court Road, London, WI 

Tel: LANcham 8~03 

IF UNDELIVERED Return to :-
RSGB NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, W.C.I 
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AERIAL EQUIPMENT 
TWIN FEEDER: JOO ohm twin 
ribbon Ieeder. s imilar K25, 6d. per 
yard. K3SB Telcon (round), 1/6 per 
yard. Post•&• 1/6 any lencth. 75 ohm 
Twin Feeder, 6d. per yard. 

ABSORPTIO N WAVEMETERS: 
J .OO to 35.00 Mc/s in 3 Switched B•nds , 
3.5, 7, 1~. 21 and 28 Mc/s H•m Bands, 
marked on scale. Complete with 
indicator bulb. A M UST lor any Ham 
shack. Only ll/6. POST FREE. 

COPPER W IRE: I~G H/D 1-40 ft., 
ll/6; 70 lt .• llf6. Post and packinc 1 /6. 
Other len,ths f)ro rota, 

BANDC HECKER MONITOR. 3·00 
to 35·00 Mc/s In 3 bands. 0.1 mA. indo• 
cuor. Monitor socket. Very se nsitive. 
0.13.6. P. & P. 2/6. 

CERAMIC FEEDER SPREADERS, 
6' cypo F.S .• IOd. e•ch. P. & P. 2/· op 
tO 12, 

GELOSO V.F 0 . U NITS Type4/10l 
with new dial and e.scutcheon. Output 
on 80, -40, 20, IS and 10 metres. For 
2-807 or 61 ~6 tubes. Only £8. 15.0. Set 
o valves 14/• post free. CERAMIC " T" PIECES, type A.T. 

lor centre of d ipoles. 1/6 .. ch. P. & P. 
1/·. S H ADED POLE MOTORS. 230v. 

or IIOv. oper:n ion, ideal for bns, 
blowers or models. Sincle Unit ll/6 
plus 2/· P. & P. or P>ir £1 plus 2/6 P. & P. 

1 METRE BEAM S ELEMENT W .S. 
YAGI . Complete in box with t• co 
2j' mau head bracket. PRICE 491·· 
P. & P. 3/6. RACK MO U NTING PANELS: 19" 

X 5i', 7' , 8j', o r 101'. black crackle 
Onish, 5/9, 6/6. 7/6, 91· respectively, 
post•&• and packinc 2/-. 

S UPER AERAXIAL CABLE. 75 
ohm, 300 watts, very low loss, 1/8 per 
yard. P. & P. 2/·. SO ohm, 300 w>tt 
to>x. very low loss, 1/9 yd. P. & P. 2/·. VARIABLE CONDENSERS. All 

bran with Conmic e nd Pl;ue.s and Ball 
R•ce Be•rin&s. 50 pi, Sf' ; 100-6/6; 160 
- 7/6; 2-40-8/6; and 300 pl. 9/6. 
Extension for c•ncinc. P. & P. If·. 

T OUGH POLYTHENE LINE, type 
MLI (100 lbs.), ld. por yd. or ll/6 per 
100 yds. Typo ML2 (120 lbs.), 4d. per 
yd. or lS/· per 100 yds .. ML~ (m lbs.). 
6d . per yd .. post froo. ld .. l lor Guys, 
L.W . Supports, Halyards, etc. 

PARMEKO TRANS. 2001200. ~0 mA, 
6·3V, 3A. Now. not •x·W.D. Only 
11/6. P. & P. 2/6. 

CHAS. H. YOUNG LTD. 
170-172 Corporation St., Birmingham 4 
Plo.,o print your address. No C.O .D. u nder £ 1 'phone: CEN /635 

Ple;ue scnc:l all corre.spondenco 3nd Mail Orders to our Head Office at 
HA WESTB<?URN E G,ROVE, LONDON .• W.l. Tel. PARk SMI/ 2/3. 
When order.n1 by M:ul oiUJe add 2/6 m £ (or posur:e and pukinc 
Minimum charco 1/6 . Strictly cash with order. Recret no C.O .D. i tcept<"d: 

T ll.-1 •. 
Tll'l-13 
Tll~'.!l 
Tf"..':. 
To·..;~ 
TTU 
TT'!l •• 
TT'.!".! •• 
l/'1:6 •• 
l126 • • 
UIOI .. 
U261 .. 
U281 
U:!82 •• 
U301 •• 
U<03 .• 
U801 •• 
U4020 •• 
UABCSO 
UAY<'J 
UUG<l 
UUCSI 
UB>'SO 
U DI'39 
USL~1 

u~··· UU<.11.\ .. 
UCJISO .• 
UC02l 
UCU-42 
UCII81 
UCL82 •• 
UCI.83 •• 
U>' 41 
UP4'J .• 
UI'SO .. 
liV~3 .. 
U>'86 .. 
UI'SO 
UIAl .• 
ULS< •• 
1' \1-l • 
UMSO .. 
U V'!l •• 
U \. 41 .. 
UY8> •. 
X 66 •• 
XGG .. 
X7SI • • 

..,_ 
.;;. TRANSISTORS 
7 j- O t"',!li '" 114'11 10 1t4 ·;~ "' - t;t 1:-J!I 1:.! 
:, • tH '",!' 1; Ht 1:, '' Htj;, tO it( 1711 "' 
7 G tw·:t•, a:, 01 "":u •· , .- ;~, " HI I';" I •• 
3~.'- ttt -1'.! "" IH ':'1 ;, ~~ ';''; "" .... .. _~11 ..... 

• ~ I'.! •I 
u·-•f'hl a ·~ 

3'"~ .)l.Udlt" l IJo>llr,.ut tit,.., •lth •+tt• (lol'll• 
3'~- 1~.• \ '.!'Jill (t H 1.,,; ".:' II:! UH U ) 
II/ - J: f ' J\ , "'t"l .. , ' "'''.!'II'.! 111•1 HUt ::' IIU 
11/- t llo:TII!!,t ,111:-'r,\t:t,~ttt ,;t;. umhh,..ltMir. 
:~~ }Ill IHI•J\1.1,11 ' ' ,, \ Tlltl , .. ,;; \IATI'.!I ,..,1;1'1110•0. •. 

:!;: S£MICONOUCTOR POWER RECITFIERS 
12/_l :-&:11,11 fl~ ; H'' lnH, ill41 1•1.\ ,. l:o111111\ 

18/- ti,\ "J I I , ... IHI jo,l, \ ., 14illtu \ 
7/-~ lllllt.i\0, l"oOtll•l,\ ., "'llllll~o\ 

7/ 6 B\' ZIIt, "'tiiiJo,l,\ , , :, IIIIIJI" •• 

::~ t )J.: H M ,, '> 11 \I : :.:~~:: ~:::: ~: ::~ :: i~::: ~:::::::~ 
~j{j t.,l';' \1 !o!U jll, \ ,, :1Ufl j,tl114+tnA 

~}~~~ WAVEMETERS Cl.ASS ·o· 
lll- ~ll·ro•lll41hnl l"•rLtMl 'A.l\t'frrt·tn. nJ·lit;l '."•JUf'lolk.,l, 
0/-..ro•,·rtlru: .entt+o!• Hf I:M)u '" '•tt•hk.,·~ f•ot" hocterH•I}nim:. 
6 G •ith .11t1 Arour~•·) •+# ! '.! ... , . .. 'rlw tn~tnmt..-ttt •iU :..l•" 
9 6 ._,...., 1•1• •T' ~t.;~l •·h· .. -L ''""'"'" ,,,., .. an mt....-rol 1110 "-•~ .. 
8 6 (T)~ .. L.tl Uj1ltt :!.'\ IH\ ,. At I Ill\'"' ltU¥1"\AI•. r u'll('r "'III•I•IJ. ~ 
f {G ~1uln-l tl \ .. n·umnl•~·• l'rh···· '"rfe'rt "'"''"' .. " An•l 
';f - t:tl.lr.tnlo·•,.l. i :t Ill I' t• 1:. 
Si-

LO/· CATIIOOE RAY TUBES 
! IG :tUI'I t\ 1:-. 
~~~l;u.·p· 1'.! 

.b~= ~·;~:~ . ::~ •i 
6/- ~~1•; IIIII 
71a :'11 ' 1' ':' •ill 
G/- ':IH''; :.!H 

to 

""'' ht i"ol•.J .:11 
\t ' UI!t I'll 
1\l' lt-.:-.: . 111 
1)01:' ·~ .. .. ,. 
l·~.uua n 1 ,,, 
•H•u. o:•.r ~~~ 

\ 'tit:•; .. In 
\ ' t ' l(l;j ... 
\ ' t ' ltl:t'A 
n·n•:•~· 
\ ' t ' H ft i ';U 
\'l ' l t;'j\jl ' 
\ ' t ' B X:.!ll 

'.!;"• .. 

'" Ill -
11\1 

~l~ 
:?~, ::4·.r:;'-~ .. : ~~'\t!~i~"~!~ ~:-r.~·~;;t ~~~~· ~~:Tt~ : 
.; 6 t US Ill t '"rnH:-1 
S!· 
·~ ... 

IF UNDELIVEUED Return to:-
RSGB NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, W .C. I 


