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• Eddystone RECEIVER 

OF MAJOR INTEREST TO ALL RADIO ENTHUSIASTS 

EC 10 transistorized 
communications receiver 
A most efficient transistorized communications 
receiver of light weight, compact dimensions, and 
capable of a really good performance. Five ranges give 
continuous coverage from 550 kc/s to 30 Mc/s (545 to 
10 metres), and included are the medium-wave broad­
cast band, the marine (coastal) band from 1500 to 3000 
kc/s, and all the short-wave broadcast bands. Also 
available are the six major amateur bands and many 
services in between. 

The EC10 receiver accepts normal AM telephony and 
CW telegraphy, a special filter being provided lo 
increase selectivity {and also reduce noise) in the CW 
mode, as is often desirable. Single sideband signals can 

Eddystone Works, A lvechurch Road, Birmingham 31 

be successfully resolved by appropriate setting of the 
BFO for carrier reinsertion. A total of 13 transistors and 
diodes is used , leading to high sensitivity and con­
sistent results on all ranges. The main scales occupy 
a length of nine inches and are clearly calibrated direct 
in frequency. The standard Eddystone precision slow­
motion drive controls the tuning, which is exceptionally 
smooth and light to handle. An auxil iary logging scale 
permits dial seHings of chosen stations to be recorded. 

An internal speaker gives good aural quality and a 
comparatively high audio output is available-one can 
easily believe the set is mains operated. For personal 
listening, a telephone headset can be plugged into the 
socket on the front panel, the speaker then being out 
of action. 

Alternative aerial sockets are provided, for dipole, 
long wire, or short rod or wire. Power is derived from 
six cells housed In a separate detachable compartment. 
Current consumption is related to audio output and, 
for long life, H P2-type heavy-duty cells are recom­
mended. 

The receiver is housed in a metal cabinet, and, with 
robust construction throughout, it will stand up to hard 
usage over a long period with a high degree of reliability. 
The finish is an attractive two-tone grey. T he dimen­
sions are width 12·V. height 61", depth a· ; weight with 
batteries is 14 lb. 

Limited 
T elephone: Priory 2231 · Cables: Eddystone Birmingham · T elex: 33708 LTD/EDS 
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RSGB INTERNATIONAL 

Radio Communications 
Exhibition 

RSGB BULLETIN NOVEMBER, 1966 

1966 
To be opened at 12 noon on Wednesday, 26 
October, 1966, by the Society's Patron HRH The 
Prince Philip, Duke of Edinburgh, KG. 

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

The Society's stand will be the largest to be seen at a 
Communications Exhibition. The stage will be occupied by the 
Royal Signals. 

Awards for home-constructed equipment will be presented to 
winners of the competitions. 

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

There will be a free draw for a communication receiver. 

SEYMOUR HALL 
SEYMOUR PLACE 
LONDON, W1 

26-29 OCTOBER 
INCLUSIVE 

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

ADMISSION 3/-
689 



SILICON SOLID STATE 
12 volt 2 megacycle 

TRANSMITTER & RECEIVER 

690 

MOBILE - PORTABLE - FIXED 
Full U.K. top band input from car or dry battery 

SOLID STATE TRANSMITIER 
Type 2A10-£43.7.0 U.K. 
':' Direct 12 vole operation 
*Supply + or - earthed 
"' Circuit protection 
"' High efficiency 
* Silicon transistors 
* Wide temp. rani;e 
" Clean A3 and A1 operation 
"' Pi-tuned output 
" 1 Amp. nominal 
'" Economical 
* Designed rel iability 
* Lighc and compact 

1:~~~ •11J 

SOLID STATE RECEIVER 
Type 2AR-£44.0.0 U.K. 
* Direct 12 volt operation 
* Fast diodes R.F. protection 
* 1 u V for 10 dB S/ N ratio 
• Image rejection SOdB 
• Selectivity switched 
• Shape 2.5 :1 from 3 t o SOdB 
" AVC selection. A.M. S.S.B. & C.W. 
* BFO. switched resonator 
* A.M. S.S.B. C.W. level indicator 
* Audio 1.Sw. to 3 ohms 
" Light and compact 
* Si licon trans isto rs 

C.S.E. Type 2. A.T.M.A. £9.15.0 U.K. 
MOBILE- PORTABLE- FIXED ANTENNA 
'' Instant optimum loading 
• Any frequency 1.8-2 Mc/s. 
.. Instant t un ing ring 
* Simple installation - no holes for 
" Instant window mounting 

~ Instant full telescopic extension-no 
adjustment 

• Simply dip tank-rotate tuning ring 
to load 

" Instant operation - no dismounting 
from car o Special nylon clad window bracket 

* Instant demounting for inconspicuous 
parking 

" Mount/ M window or wing. JP on fence. 
/A at window 

* Safe at speed - no detuning 
'' Instant sleek appearance co any car 
* Proven performance- winte red 

permanent installation 

"" Inst ant satisfaction - another C.S.E. 
quality communications product 

* Length 70 inches overal l 

Special mobile lip microphone featuring 
instant safety emergency re lease only £2.17.11 p. & p. paid. 

Write for full information to: 

CONTACTOR SWITCHGEAR (ELECTRONICS) LTD. WOLVERHAMPTON 23883 
C7t8 
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ANTENNA PROBLEMS 

' • 
The revolutionary JOYSTICK ANTE A SYSTEMS presents a satisfactory 
olution to all the problems of restricted space transmission and reception antennae. 

A completely new range o f tuning units has been designed to allow the maximum 
possible cniciency with absolute ~implicity of tuning and operation. For transmission 
on a ll amateur bands from 1.8 Mc/s to 30 Mc/s. for general short wave and broad­
cast reception and for commercial application (static a nd mobile). This variable 
frcciucncy a ntenna system has been acknowledged as the most successful solution to 
a host of aerial problems. Over 5500 are in use all over the wo rld (as at July 1966). 

Hundreds and hundreds of terrific testimonials may be seen at the Joystick Office 
- the selectio n shown here will prove the po int. 

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

W2CCT Cornell University, ITHACA NY. '"Joystkk 
15 fi. above ground. First call- 1 IYBA ... followed by 
YU3FS. DL2DK. GWJPPW ... located in valley . .. 
IL works!" 
G2VF So uthampton. " Lcucr from Do rtmund SWL 
reads-it is almost unbelievable what the advertisement> 
o f Partridge Electro nics say every mo nth ... but to 
tell the truth >•our signal was really Fil and the most 
outstanding from all the signals from England." 

Aho•·c: 0 11cofrhc m•w 
JO YMATCJ/ 'EAS Y·TO· L S I.' 
""its with bu/Ir.in R F lntllt m or 

G3LU.J Bristol ... I am really pleased with the ' Joystid 
VFA · and hove no hesitation in thoroughly recom­
mending it. It is an ideal aerial ro r someone with a 
di01cull QTH." 
James C. Cos. Hull . " I find it succcssrul in all ways­
am an avid SWI . ... 

UK AGENTS : G. W. SMllh 6 Co. (Radio) lid., 3 U sie Stteet, London. W.C.2.; Brian J . AytOI A Co., 
a H1r1fleld Road. Wimbledon, London, S . W. 19.; Steph~n1·JIMH Ltd .. 70 Priory 
Road, Llverpool, ' ·; Chas. H, Young Ltd., 1701172 Corporatfon Sueel, 
81rmlnuham, 4. R.S.C. (M11nd1es101) Ltd~, 326 Aroyle SHoat Glasgow. C .I.: o r ask: your local dcnletr. 
France: Vareduc--Comlmoc, 2 Aue J oaeoh·Rlvlere, Pafis . 
Courbevolo, France. 
W n t Gormany: I ng. Hnnno1 8nuor, 86 Bambero. Hornthalsunssc 8, 
Wost Gormsnr: Orosslnp GMBH, •5 Osnttbruck. Bohmtor Sir. 32, 
W1t1t Gotma ny: Stotz & Goou l, 8 Munch(ln 15, Bayt rslraase 3, 
W ost Gorm1my: ANO WORLO WIDE AGENCIES. 

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

AND ONLY THE FACTS / 

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

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

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

• • ............................................................... RSGBI 

•••••••••••••••••••• 

• • • • • • • • • • • • , . 
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RG· I Rece iver GC-IU Receive r 

HIGH SENSITIVITY GENERAL COVERAGE RECEIVER. 
Model RG-1. Frequency covcnge from 600 kc/s to I ·5 Mc/sand 
1 ·7 Mc/s 10 32 Mc/s. Send for det-ails. 

Kit £39.16.0 Assembled £53.0.0 
OPTIONAL EXTRAS available for models RG-1 and RA-I. 

"MOHICAN" GENERAL COVERAGE RECEIVER, Model 
GC.-1 U . In the forefront of design, with 4 piezo-eleccric trans· 
filters, 10 transistors, variable tuned BFO and Zenner diode 
stabiliser. Kit £37.17.6 Assembled £45.17.6 
Sui<able Bactery Eliminator, Model UBE-I Kit £2.17.6 

"AMATEUR" TRANSMITTER, Model DX-IOOU. Covers 
all the "amateur" bands from 160-10 met res, ISO watts DC input. 
Own power supply. Kit £81. 10.0 Assembled £106.15.0 

SSB ADAPTOR, Model SB-IOU. While stocks last. Only a 
few lelc Kit £39.5.0 Assembled £54.18.0 

REFLECTED POWER METER. Model HM· l I U . Indicates 
Antcnna/Tx match. Kit £B.IO.O Assembled £10.15.0 

--- -- ---- -· 
~~ \ . -:· ... ·{ 
~--.. ----1 

' ., "' . 
I ti' . i' ~· 'IS" .,' • 

~" 

OX·IOOU Transmitter RA· I Rece iver 

" AMATEUR" BANOS RECEIVER, Model RA-I. Covers alt 
"0imatcur'' bands, 10- 160 metres. Half-bcticc crystal filter u 
1.6 Mc/s l.f. Provision for fixed portable or mobile uses. Switched 
USB and LSB lor SSB. 

Kit £39.6.6 Assembled £52.10.0 
Q MU L Tl PLIER, Model QPM·I. May be used wich receivers 
having 450-470 kc/s, l.f. Provide:i either additional selectivity or 
sign:il rejection. Self powered. 
Model QPM-16 lor I ·6 Mc/s 1.F. 

Either model Kit £8.10.0 Assembled £12.14.0 
"AMATEUR" TRANSMITTER, Model DX-40U. From 
80-IOm. Power input 75W C.W .. 60W peak. CC phone. Oucpuc 
'IOW co aerial. Kit £29. 19.0 Asse.mbled £41.8.0 
VARIABLE FREQ. OSCILLATOR, Model VF-I U. Cali · 
broted 160-IOm. Fixed output on 160 and 40m. Ideal for our 
DX-'IOU and simi lar TX. 

Kit £10.17.6 Assemble d £15.19.6 
GRID DIP METER, Model GO- I U . Continuous coverage I ·8 
co 130 Mc/s . Self contained. 

Kit £11.9.6 Assembled £14.9.6 

(All British models ore available in kit form or assembled. Deferred terms ovoiloble U.K. over £10.) 

AMERICAN HEATHKIT deluxe SB Series Amateur Gear! 
Leads the world in Transmitter/Receiver design 

SB-400E 
Transmitter 

-.. .. 
SB·lOOE 
Receiver 

SO·IOM deluxe AMATEUR BANDS RECEIVER, Model 
SB-JOOE. of advanced concept, this model offers unsurplsscd 
value. Up-to·dJtO design . LltCSt construction techniques. Out· 
standing performance. We. lllb, Power reg : 115-llOV A.C. 
S0-60c/s SOW. Size: l~t· x 61' x llj". £1 39.0.0 (less speaker) 

80-IOM TRANSMITTER, Model SB-400E. Designed lor lock-in 
facility with the SB-JOOE. A sell-powered, filter cype Tx. with • 
P.E.P. ol ISOW. Wt. 33 lb. Power reg: I 15-230V A.C. S0-60 c/s 

Kie £179.0.0 

Kilowatt LINEAR AMPLIFIER, Model SB·lOO. Covers 
80-IOM. 1200W P.E.P. input S.S.B.-IOOOW CW. Solid Slot• 
power supply 120 or 240V A.C. Kit £112.0.0 
DELUXE 80..IOM. TRANSCEIVER, Model SB-100. Send lor 
full details. Kit £198.0.0 

America n Heathkit Catalog·ue and foll price dcuils of 
complete Amateur rillnge, sent for I/- post paid. 

-----------------· I Please send me FREE BRITISH CATALOGUE (Yes/No) j 
AMERICAN CATALOGUE I/ · (Yes/No) 

I Full details ol model(•) I 
I ......... ........................ ............................................. I 
I NAME ...... ..... .................. ..... .... ............................... I 
I ~b0ci~~sr~1.~~--····· ······· .. ······ ········.............. ................ I 
I .................................................................. RB.II I 

NEW! MONITOR 'SCOPE, Model SB-6 10. Display waveforms 
ol transmitter oucput from 5 W . co I kW, up to SO Mc/s. Can olso 
be used to indiate P.E.P. Will mon itor received signal \1.F up to 
6 Mc/s.). Built-in two·tonc generator. Power reg.: I Ov 240v. 
A.C. £42.0.0 Kit . 

FILTER-TYPE SSB TRANSCEIVER MODELS for 80, 40 or 
20 metre bands. lOOW P.E.P. Input TX. Iµ. V sensicivicy RX. 
Prcaligncd circuits P.C. Bo>rds. Power reg: SOOV D.C. ac lSOmA. 
lSOV D.C. at IOOmA. llSV D.C. oc SmA. llV A.C. or D.C. at 
3·75 A. 

Models HW- 11 SOM £67.10.0 K it 
HW·ll 40M £66.0.0 Kit 
HW-32 20M £66.0.0 Kit 

Push/talk Mic. Model GH·ll £4.0.0 Assembled 

THE WORLD'S SMALLEST KILOWATT LINEAR. 
The Hea.~hk it model HA·14. 80-IOM. Provides IOOOW P.E.P. 
input power. Sixc only l i't' high X ll1'r w ide X 10 • deep. 
Weight 9 lb. Kit £56.S.0 Power supply available 
•Note: Prices quoted include duty. carriage and current import 

levy at time of going to press and are Mail Order prices. 

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

Many other Briti1h model1 covering a wide range of 
equipment including models for the Home, Service Workshop. 
l.aboratorics and Test dcpts. 

SEND FOR FULL CATALOGUE 

' - - - - - - - -- - - - - - - - .. ----------------------------
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SWAN THE MOST RELIABLE AMATEUR TRANSCEIVER EVER 

MANUFACTURED. ASK THE AMATEUR WHO OWNS ONE. 

Full range of accessories. 

·- -6..- · ••• 

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

Sideband suppression 40 db 

Carrier suppression SO db 

Lower sideband 80m-40m 

---...::.. -------~ ·.ii-· · :.·~ ;_. ; , 
a ' , ' . ~~,.,_,. ,,..._ --.;­

.-~-~ ••• . --- 0 ~· . • . ' 

100 Kc calibrator kit £9 10. 

Opposite sideband kit . . £8 IS. 

Transistor V.O.X. £16 0. 
Remote V.F.O. with No. 22 
adapter for up to 200 Kc 
split frequency working £50 0. 

Upper 20-15-IOm (opposi te side­
band kit available) 

. . Remote V.F.O. with 22 
adapter for full band split 
frequency working , . £57 0. 

Basic transceiver with AC. supply/speaker £250.0.0. 
BIG SIGNAL, well in excess of 400W P.E.P. SSB, up to 320W C.W., 12.SW A.M. Precision dual ratio tuning. 
Full coverage of all bands 80-10 Mtrs. Immediate delivery. Top allowances on modern trade-In equipment. 

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

PETER SEYMOUR LTD. '410 BEVERLEY ROAD, HULL, YORKSHIRE 
TEL: HULL "'41938 ("'43353 after 7.30 p.m.) 

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

Scotland L. Hardie, 542 George Street, Aberdeen. 

All items in stock at time of eoing to press 

EDDYSTO N E 888A 160-10 metres Amateur bands 
only ... ... . . . ... . .• 

DXIOOU 160- 10 Mtrs. ISOW AM/CW 
G.E.C. BRT400E I SO Kc/s. 30 Meis ... ... .. . 
RACAL RAl7L ·5-30·5 Mc/s ... .. . ... .. . 
KW VESPA, 160-10 Mm. 55S/CW/AM, with P.S.U. 
KW 2000, 160-10 Mtrs. SSS/CW, w ith P.S.U., 90W 

£ s. d. 

75 0 0 
55 0 0 
75 0 0 

245 0 0 
135 0 0 

P.E.P, ..• ... ··- ... ... ... ... 205 0 0 
KW 2000A, 160- 10 Mcrs. SSS/CW, wicn P.S.U. 180W 

P.E.P. ... . .. ... ... . .. ... . .. 235 0 0 
SWAN 350 80-10 Mtro. full cover.ige, 400W P.E.P. 250 O O 
BYIOO Equivalents . .. .. . .. . ... .. .each 4 6 
RF45 field $trcngth indicators with telescopic antenna 2 5 0 
Japanese semi.automatic bug keys, 5.50 w.p.m.... 4 12 6 
SWAN 400 400W. P.E.P. 80-10 ... ... ... 295 0 0 
EDDYSTONE S640 with speaker and calibrotor. 

1•8·30 Mc/s. 240 a.c. input .. . ... .. . ... 
AR88D completely realigned and overhauled 540 

Kc/s-32 Mc/s ... ... ... -·· ... . .. 
HRO M X with full :i;et of coils 3nd bands prcad. also 

motching P.S.U. ... ... . .. ... ... 
EDDYSTONE EBlS. The: l::itest 111 transistor 

receiver with V.H .F. coverage. Complete with 
A.C. power unit ... ... ... • . . 

DX40 with matching V.F.O . 80-10 Mtrs. ... ... 
HALLICRAFTERS SX 100 as new. 540 Kc/s-33 Mc/s. 

Plus 80· 10 Mtrs. amateur bands bandspre;id. Built 
In 100 Kc/s c·al, "T" notch filter, selcClablc Side· 
b:1nds. Xt:al controlled second oscillator, etc .. . 

GELOSO Gl09 R. Dual conversion, selectable 
sidebands, amateur b3.nds only 160~10 Mtrs. ... 

25 0 0 

40 0 0 

25 0 0 

40 0 0 
30 0 0 

75 0 0 

38 0 0 

Th~ N e w Sommerkomp "F" line including the FTIOO ISOw Trans· 
ceiver will Jhortly be avoiloble from stock and your enquiries will 

be welcomed. 

Full Hire purcha.se facilities on equipment ove,. £)5. l /l 
d e posit 11, 18, 24 months to pay. High r,-ade in allowancl!s 
on your used equipment. Full details on request. 

410 BEVERLEY ROAD. HULL. YORKSHIRE 
Telephone; HULL 41938 (43353 ofter 7.30 p.m.) 
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M-OV 
LONG 
LIFE 
audio amplifiers 

modulators 

KT66 BEAM TETRODE KT88 

Aligned grids-low screen current-accurately positioned 
beam forming plates-low harmonic distortion. 

50W PAIR 550V 0 100W PAIR 560V 

DA41 (TZ40) CLASS B TRIODE DA42 

175W PAIR 1.0kV a 200W PAIR 1.25kV 

[ s.&e.J FULL DATA FROM: 

The M-0 Valve Co Ltd 
Brook Green Works · Hammersmith • London W6 · Tel : 01.603.3431 
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S.W .R. IN DICATOR (Illustra ted) 75 and SO ohm types 

FEATURES 
I, Indicates the SWR over ~ frequency nngc or 3·30 Mc/s with 

power outputs of 10 .. soo w.:uu. 
2. lndic:ucs power output In RMS values. (Provided thJt thC! 

SWf\ is 1: 1, F.S.0.-SOO w"u RMS.) 
3. lndic:'ltcs c:irricr supprcuion for SSB tnnsmiucrs. 
4. lndiutcs pcrccnugo modul=uion fof AM trJnsmitters. 
S. Mily be used a.s :a lictd i trcngth meter. 

Price £6 I Bs. Od. 

TWO.TO N E OSCILLATOR en>blos the SSB operacor to take 
Jdvanuic of the ;alc.crn.uivc G.P.O . method of mc3.sur'ing power 
output. Also dcs11ncd to cn:ablc the LF tone to be keyed so 3S to 
enable a SSS TX to be used lor CW. Proco £5 2/6 P. & P. 

SPEEC H CO MPRESSOR. A device enabling any phone 
opcr:ator to increase the :audio level without dctnment Ot" .modi· 
fit:ation r.o present eq uipment. ldcil for mon SSB tnnsmrttcr·s. 
fully transiuoriscd , •n the L.E.O . use £7 IOs. Od. 2/6 P. & P, 
As• printed circuit £4 ISs . Od. l /6 P. & P. 

All the above un1u housed 1n the ;utract1ve: two-·tone cases as 
illustrated. 

Wt!. can also supply much more besides. 

THE A N G LIAN 650. A complete SSS/CW •m>tcur rad;o 
st.ition offering the ult1muc for OX wo,king. All concciv;iblc. 
extras built 1n, suppltcd complete with mic. All thn is further 
requ1rcd is an ~ntcnna to give you the facilu:ies thit no other 
single equipment offers (irrespective of price) for £265 P. & f . 
Principal Features: 
t. Complete split fr~qucncy tuning over ;in entire amaceur band, 

offering identical lac1llt1cs of ;i station using two transceiver"'$ or 
two transmitters plus two r·cceivcrs: any of these modes bcbg 
selected by the flic1t of a switch, all w ithout the disadvanugc 
of separate VFO's, 

2. full licensed output on s.s.b. of ~00 waus p.e.p. 650 watts input 
3. Covers 3·5·~ Mc/s .. 7.7.5 Mc/s., 11·11·5 Mc/s .• 21 -21 ·5 Mc/s .. 

28·28·5 Mc/s.. 28·5-29 Mc/s. 
1. Built in C>Ctr.u 3rc: speech compressor. VOX ;md anti-VOX. 

C.W. monitor. upper and lower .sideb;rnd selector, 100 kc/s. 
nllbr.uor. power supply & loud speaker. 

This is not a recent development but a device which has been 
developed nnd proven over t he hut three years. 

T H E A N GLIA N 20·2·2. A I~ Mc/s· IH Mc/s tnnsvertcr, con· 
vcrting any mode ol tr:rnsm1sslon on 10 m. to 14'4 Mc/s with an 
outpul of .lppro>Cin\3tcly 40 watts p.e.p, and any 1'44. 146 Mc./s 
s;gn•I to 11· 1~·5 Mc/sin your bands. 
Principal Featu res: 
I. Ou tout valve QQV06·10 A, 
2. E88CC RF c.,e>ded •mphr.cr. 
3. Complete with power supply. 
'4. Antenna change-over rcliys :autom:uically select the Lf intenna 

when transvcrtcr is switched oH. 
S. This unit offers all the adv:.ntaics of your 20 metre, e.g. s.s.b. 

VOX opcroucd tnnscewer to be employed directly o.,,cr the 
whole 2 metre band. Cos< £88 P. & P. 

T HE ANGLIAN MOBILE 80/20. An inexpensive mobile s. s.b. 
transcc1vc' covers ) · S--4 Mc/i and 14· 11·S Meis with an output of 
200 watts p.c.p, Provisionil Price only £65 (power supplic-s extra). 
We un suppl/ most :amateur radio requirements u very com· 
petit1vc pr1cc1. Se:nd s.a.e. for Quotes. 

L.E.D. Ltd. 
BENTLEY, Nr. IPSW IC H , SU FFO LK 
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Enthoven off er the perfect irons and the most 
reliable solder for fast, efficient soldering 
New free booklet describes the complete range 
of Enthoven Snider products. 
A sk now for your copy of 'Soldering with Enthoven1

• 

Two lightweight irons designed pri:narily for work in the radio 
and electronics industries-Superspecd and Miniscope by 
Enthoven. Both operate on a low vo ltage supply, and feature 
small size, finger-tip control, and very fast heat-up. Mini­
scope-for fine work. 5-second heat-up, spring-loaded switch. 
Weighs less than 2 oz. S uperspeed-more powerful than 
conventional 90-watt iror1sl 6-sccond heat-up, spring-loaded 
switch. Weighs :it oz. Write for full technical det<ii ls and 
prices. S uperspeed so lder The reliable solder with the stel­
late core. There's a Superspeed alloy for every job, in a wide 
range of gauges and packings. T he shape and composition 
of the core ensures good connections-eliminates dry and 
high resistance joints. Precision work demands t he best 
possible solder-you can rely on Superspeec!. 
r-----...., 
I I I r-- _ _, 
I L- - --. 
I r---_.! 
: L----. 
l,. _ ____ _! 

ENTHOVEN 
SOLDERS LIMITED 
Sales Office .i. Works · Upper Ordnance Wharf 
Rother hllh0 St • SE16 • Bcrmondscy 20t4 · Head Office 
Donunion Buildings · South P lace · EC2 · Monarch 0391 
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.:• SOME OF OUR ANTENNAS 

We are the Antenna People 

VERT ICALS: RV-'4. I 0, I 5, 20 & 40 Metres. 
V-4-6. 10, 15, 20 & 40 Metres. 

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

TW-3X. El Toro. 20, 40 & 80 Metres. 
TA-31 Jr. 10, 15 & 20 Metres. Also Horizontal. 

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

H ORIZONTALS: TA-33 Jr. TA-32 Jr. 10, 15 & 20Metre Beams. 
M P-33. I 0, I 5 and 20 Metres. 

A-203-C. 20 Metre Monoband Beam. 
A-315. 15 Metre Monoband Beam. 

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

TD-3 Jr. I 0, 15 & 20 Metres. Trapped DI pole. 

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

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

Polythene. Cord and Rope. TA-33 
Rotaton. 

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

S.W.R. Indicators. TA-31 Jr. £11 ·O · O 
Towers. MP-33. l32 · 17 · 0 

v.3 Jr· Send for complete Catalogue, containing full details o f Antennas and other technical A-315. l 19 · 16 · 0 
information. 25 pages I /-. A-203-C. l46 · 5 · O 

Illas/el/ ~- ./_td. 40, Valley Road, New Costessey, Norwich, Norfolk Nor. 26K 
Telephone: COSTESSEY 2861 , Orders only 

NEW SX-122 dual co nver sio n 
g enera l co:verage r e ce iver 

L ~~· Ii 5th &. Kostner Aves, naII,cra 1ers Chicago 111 , U.S.A. 

British Distributor : COURIER COMMUNICATIONS 
182, Pentonville Road London N .1. 

If you operate exclusively on the 
amateur bands, we hardly need point 
out that an amateur-band-only re­
ceiver will give you more sophisti­
cated features and performance for 
your money than any general 
coverage unit. 
But if your personal interests require 
the versatility of a general coverage 
receiver, the wisest compromise 
you can make Is the new SX-122 
receiver. 

For maximum flexibllity consistent 
with the high standards of basic 
performance you demand, nothing 
even close to its price can touch the 
SX-122. 
In addition to the solid value speci­
fications listed above, the SX-122 
brings you a major advance In 
stability through additional tempera­
ture compensation of the h.f. oscil­
lator circuits and use of crystal­
controlled 2nd conversion oscillator. 
FEATURES: O ehJ1.;0 oen•ral co~eragei receiver. 
6roadcut {SJ.8...1580 kc.) plus three S/ W bcmdt 
(1720 kc.-3' Mc.), Dual conver1lon, 1uperhet1ro­
dyne over the enllre frequency r1ng1. SSBJCW/AM 
rnceptlot1. Producl de1oclor for SSB/CW. Envalope 
detector tor AM. Serles nolao I/miter. Heavy·duty 
lunlno capacitor with Copper plalea In oscllll'ltor 
aoctlon for maximum o l1ctro·mt1chanlca l tlablllty. 
A.udlo oulput: 1.0 watts wlth lets- than 10% dlstor· 
lion. Three .steps ol selectlvlty: 0.5, 2.5, 5.0 kc. at 
6.0 db down. Antenna lrlmmer, • mplified AVC. 2nd 
conversion O&cl11ntor cryatftl·controlled, S ize: 
t8f"" wide. 8 .. high, er deep, Pro'Yltlon lor 100 kc. 
ctylta l ca llbrator 1ccHaor; {HA·7). UL approv• d, 

Telephone: BRU 6358 
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LAFAYETTE 10-80 Metre SSB/AM/CW Amateur Receiver 

75GNS. 
KXT!l~S 

100 kc/1 x-t.AI 

36/· 

$j}f'Akf'r ~bl.fl 

55/· 

~ lt:AM 6A.ND8 l 'J,US WWV 

~:g: ~~ il~I: ~:t~:~ ~~;: 
1"·0- 1-4 h "eJ• \\' WV at. JG Mc/11 

• ~1ethfl.nleal PUler • Complete wlt.h 

~:l~cJ;h;c11Llt'u\ ~~ . .,~~ /0~1!d-O, "1\~ 
• 12 \'3Jvf"1 Du!ll l l ttl't'a 

e ~~1~:~~=~~!1 Nc•lec • 10() ke/& <'rfJIAI 
JJmlk r Cn l tbrat.or intd 

• J'roduct. Det ector Crp~I U.l'O 
for SdcctnMe U11· • "W" ~1<"lc!r·C'nlllJrA• 
11t:r 1.n~l J.ow<"r lC"l lu ··s·· U nlt.8 l ·il 
H-£debtin1l ll C'e4:'l1~tJon atltl to + 40 Jb 

l lODET. UA.3~Q J...nfafctt.c'lf newt~~ nn~I m0i51.o :u:h·ruH;t.'11 ~·ommunh .. "At lons N"cth'('r . J)u1tl con,·a11lon clrc11ltry l~otlurC8 "" 
hnkM:c 1u11I JP rt!J"-><:Llon a! '11Mio. that1 .(U d.b •• ~ pn,.Ju~t. iJ('te<!tor, l)toVl•lb1i.: flc'lei•t:1.l.tlf' up1lN' o r-10.,.,l'r 1Jjh•lAAn•I lltf>l \'f'lt tJio 
1m•hlcm1 In ~n n."Cc11U!•n. 'r u n e:ihlt- llff'~c.:t.1 1r drculL gh'<•Jll 1<1iJ1.lth•lt)· uf '""'°"" Lhnn I rnlc:ro,·olt. for Io 1it, ~h:.;1"1·t.o-nol111ti 
mtlo. $4•1('('tl\•it.y: Uiuu.l"ldth O( ·.? kcl• Ii.. tl •lli 1h; \\'JI :rnd a kc/1 At. Gfl •lb ll•lWH uo;ln.g 111eclu1.0Jcal Jllt\_T. J.'M llt. llt\lld IO(I 
ke/j cr)·etol c.ttlllir1'l-Or re~t..<•mlrvl ~I lo i:ouJuncUcm wltl1 tb~ 1.1\ lie/! WWV t!tAlhm ~'il1"'" :tot-curate callbr.\Uo11. ('lfl·:CK 
Tlft:~P. i:Sl'tX:IFlf'ATJO:\:'t, "-"'111) Qntr•ut: l ·wl'lt l0:1xlmuni. SJK'"lii.er lrnp<-..t.-11~: t>; 5(hl Q)rnu <~rr11ker ooL 11up1-,u1. .. IJ 
Fronl. Jt-'1'11.•I cuutrole: l'rf'.&ekcl..Qr ; (."Al-:-O llJv tt: JS:t.11tl &-lector ; llec~h-e'~•I :Tuolnl: <"tel n r))<'t..! l·'un<:Llun--()IT/ All/$-81\l: 
(l\\1fSl-tU2: Ill-' l{.'\ln: At' J:::tht: A~ t~: l'h unt ji'ck. \":..h'e1: 11"Z6--1Cf' " mr: i:1u~xt,'\l 1.'Clhtn\llei.I )81. nll:rcr· nup,1;:_ .. u•I 
mti:er: fl l}Atl-\"f'o. •IBN~--1ll 1Unl1.: 0 HA6-l •' 11.mp; •lA l~A V(' r<":Ctll\,,r.n.1hl .\~I n oll"l• lhn flA"r ; 1IAQS-111'61fucii l<'l~WT;otl 
iT)·t1t.'ll e.'tlllor~uir: liAVt:.-bi. MnHo nn1111h1C'r; HAQ~1,1.tdfb uutouto: tlBAG--Hl-"0; 00:2-tt~lntor. Rllicou Pull WA\'•' 
r«:liflftr. ~la: 1:,1n. ""Me l):r i fh1. Mgh br 10111. •IN•flo, Fer '.?~lO\'. .10 60 •·1~11 A(J. Wt.., U lb. 1..cM t'.nlllJrM<Jr L"rr ... u.I. 

IMMEDIATE DELIVERY PART EXCHANGES 

LAFAYETTE KT340 
COMMUNICATION 

RECEIVER 
SEMI-KIT 

Oulhl thl• WOl)dr'rfUI ttech·~r Amt lt\\'fl 
110 1m rl.ot. St1Nllll"lf &<"Ull cmn1>lctaJ, flll\lu 
C(.lu 111u11e:11Li1" r ea1ly mm1nl«I, np 
kCLlun L\lr(Olldf wire-I At1J f'H;t1td . .Full 
•1111 jlt ('('i11e lnstn1ctlm11 ,.,,f~ttlll"l l . 
Sp('('lnc.1.tlon: 8 \'ah·ea "'f" re.:tlilcr. 4 
Wud!I C:tH'ttlu~ ~bO ko, J-30 llc:/w. 
l11t'ur-1hjtnld I Ill' :uvl !? I.I' •t..a-e• , "Q" 
llllJILilllfcr, ot•·o , A.-.: fr, ''S" met.er, 
hn11d11pn:M, l'ltrl~l lrfuuurr cw. 01>f'n· 
Uon I 1:;}23Q\•, AC. 

l'r!co 25 GNS. corr. 10/ ·. 

CLEAR PLASTIC PANEL METERS. 
~·1n·1.gf'";l•le.qu11.lity. ~lovfog Cctl 11:1nfl meltnt.Avnllable 
rx•gLoc.k. S,o; !or 111m1trnlrd IC'•~rt"t.. Ol.&<:011111., for 
'lUttnllty, A\11'.'lL'\hlC 111;1 f ollow.. T .r11e Mn. 381~. 
I ~ll'l~ln. "IUllre fronts. 

CO DAR EQUIPMENT 

lO(tmA 22/6 ~O\" OC •• 2218 
l~UmA 22/8 00\1 DC . • 2210 
2001DA 2216 IOOV OC.. 22/6 
200tnA 22JS 160V DC • . 22/6 
:-tQO•uA 221s aoov o i.;.. 2218 
~OOmA 2!J6 t5QOV no.. 22/6 

"S" )lelf'r 2916 r50V·0·~00p.A 29/ 6 71JOmA •• 22'6 l6V AO • , 22'6 
~01LA •• 32/8 lmA 22JO l·O·lmA .• 2218 G(I\ ' AO .. 2216 
100µ A . . 29/8 o;?mA 22/6 IA t>O 22!8 lliOV AO .• 22/G 
~>OltµA •. 27/8 ~u1A 2210 '2(\ oc •. 2218 300V AO .. 22.re 
g~G'.to,,..: · ~~Iii ~~:~~ rn: ~~ gg : : ~13 ~~~." ~1~.-~ 2210 

IOO·O·IOOµA 27/0 nOmA 2216 '°" DC •. 22/6 Im A . . 29/6 
P OST F.XTMA l..lnl~r t1ltH M'ailnble-41CUd for lltf{11. 

Bug KC)'~ £4.10.0 
~lc:ctrttnlt." K1•)"1!i £16.10.0 
~1echa.ulcal J.'lll•·nt "& u"'-.,1 tn 
llA·3~0 llX £9.19.0 
Xmi,,ol"r t:ri.J Ult• l ld<l!'D 1.7· 
180 ~IC/9 £12.10.0 
K'yorh..-u Grid 0 111 llt-tcr.- :JUO 
Ke!i· '.!'!0 11r /• !12.10.0 
Tr.uudetorl~I UrM Ulp M~h'r(C 
-440 l\. ~·111·2SO ~Jc/~ £11.11.0 
IAfn:i-·cttc l)e· l.u'it": v.i-·.o. IO· 
150 l!f'l.ttt 113.19.8 
1·'.uuldsc J op.;1k.k .\trbl .. Jn 
S!«k. 
PielJ Strt'.UU:th .).h;h!u l·'.!Z\I 
M •I• £3. l2.6 
'1'rAn.ab1tori~C41 l'11:ld S 1rcnglh 
Mettt8 '.l.G.:.:. ~k '~ H.19.6 
Co£\3lill'I Arri" I • 'hnn"" Lh rr 
llclr.)'-"· :l CM .f.1.l9.6 
11. l<.O. OJJ1I• £1.7.0 
rt.n.o. , '1)11 ... t-•1111 ,cL .11 t, i: 1 

Coil; £10.10.0 
l • .\nl(t H.P. Mi•l("~ 10.e 
1'(·1t. Uttd\'1'r"' Aot ri ;•~ I.\\' . 
)IW-SW. £8.19.6 
l'1 ' H. I:! \ ' UC t•.:-t, 11. 19.6 
l't'H. llid lllli l'.S. U 11.15.0 
AH.-8$1> Ht-ceh"l'Ni !45.0.0 
i\H,SS LP lh···1·h·t•r,. fwm f30.0.0 
H.':!OU MKl1 Bt·~·.-t \·tr, 1JV 01 '. 
I ·211 lkf"' £22.10.0 
Li1fftyf'tll:l 1\ lt t.TTift llf'Cth' (•r. 
108-130 M<· • U9.7.8 
Lnfa)"j•tt.:! l-".M. l«w h·rni lt'i_.· 
I i2 .lh.-/ 11: £20.0.o 
~otubreit: 1'n111al•torl~c•I '1'1"'\,. 
l~qulpmt•1 1t. lo ~tock, 
KW, S\\'H. flrltl1<e £8.10.0 

H .4.0 
1.8.8 

£1.15.0 
t>l1•1.1lt'>i. 

KW. I.ow r.~ PUh•r 
~ \\'. lT1j;l1 1\,,.,. FiltC't 
K. W . Ul\luu 
KW Mu1tlb:1111I Tr:si1 
t•7 ft . 
i.'5 tt. 
IJ1•111"+1 c,,1111~•11cnlA lu 1l1.u4!.k . 

£8.0.0 
!8.10.0 

CODAB EQUIPMENT 
c· tt,iO,-\ lttc~frer £19.10.0 
e u .• 1:. lh°'i.~ln.-r Kit. .£&.18.e 
( ' ll.,.a:t Rcmiy Bull\. £1l.4~0 

COOAB EQllrPMENT ICont!nucd) 
J'H.30 l't~loct.or H .10.0 
l'R. SOX . &•II l'<l\\~'tt.'ll £7.4.0 
11(/.llo. (/. llulllvlicr £6.16.0 
U.Q,l()X. Sc-I( l'OWt'retl £8.8.0 
A.1' . .'i. Amlltcur ' l'X U0.10.0 
A.T . ."i. ;\lniuc f'.8. U. .£8.0.0 
A.T . .ti. I~ nilt. 1\S.U. .tll.(';.0 
A.'f'.:O. H('mnle (nntr~I aud 
.Acr lnl Swltc;ohing l ' nft. 
1'.~q. ~ J'ru1d Hf'C1·h·u 

! 2.7.6 
115.10.0 

u .10.0 
f39.0.0 

r(;.41). $1Allou <"or1lrul Unlt. 
:\h;hlle l'!ICkA~e Ot11\I 

GREEN EQUl.PMENT 
1'M H{I. lt1,~lw•r 
81>t':1k~tr rnul O.t'. l "nit 
A.l.'. l'.S.tt. 
MK:-, I \11wt11•Jr ·H I . 
ll K ri f'OU\'erh•r 2)1. 
l lK(l \'ull\ertur 7Ch•111 

f.16.0.0 
f0.0.0 
!5.0.0 

£10.0.0 
112.0.0 
118.0.0 

T. WITHERS EQUIPMENT 
1'W·~. I Q\\' '!~I. TX 229.0.0 
1'\\'.~, M•Jhll~ l'.~.t". 115.0.0 
1'W·!! )laln~ l'.H.U. £15.0.0 
'I'\\' 'l'\\'<lll\Oblle •,!),1 lh.'\!t~h l"l' f34.0.0 
' l'W 1'011 llt..1IJl!l:l lt« ··lw·r £23.0,0 
1' W \.'.<'11tl11mntmtor :.!. £75.0.0 
l'W Cot1llHIUllC!\l()r L £'76.0.0 
._ •1,rnmuuk:nor ~l:\lm 11.ri. I.. . t12.o.o 
Su\'l!ft4lr ~or ol~l t..'vlt'"<'rt<•r 213.13.0 
Or wll.h .M:iln.t P.~. O. £18,0.0 
1·w i O\.'ll t-0n'"crtor f:l8.0.0 
TW TS'1'11t1l.,tor t'QU\' ert.1) r .9 for 
2 <'r " .'1elrtl 10.9.0 

SILICON RECTIFIERS 
:!00 l'.1.V. '2()0 niA . . . • •. 2/6 
2oor-,1.V,Giuno •• • • •• 5id 
..aot) f'. I. V. 3 nmJt ($.C.H.t.. . • 10/-
-100,._ l '..1.V. 3 !UUIJ., •• 1J6 
1,000\" l'. l.V. 6GO rnA . . 7/6 
soo,·. r.r.v. ooo rnA 6.6 
40-Ch·. l\IX. 000 mA .. 3 '6 
SOCh·, r .1 .. v . ~ :unp.. . . 7i6 
70\•, 1•.].\'. 1 kJnJ). • • 3 ,6 
UO''· 1'. l. \1• IQ:'j mA , , lf-
; oO\'. l'. l. V. 100 1\11111 • • • , 49! 6 

J>l$COWtL8 f<ir 'IU-'nHtlu. J'b&I. M l m . 

MAIN LONDON AGENTS - ALL EQUIPMENT STOCKED 

SWAN 350 10-80 METRE TRANSCEIVER 
400 watt.it !0 1':1•. Conwt~ie " 'i\.ll AC Powtr SUIJl>lr Con~ut 12.:SO c.X·•tOt'k. SAf! for 
(ht~llt. 

HAMMARLUND SP.600JX RECEIVERS 
Du.ttl 1•011,·tt11l<1n 1,iJO kc/•·i'H Mc/•. l'c'" fdt. only. Jn ucellent. comlltluu at.!100. 

HA-63 GENERAL COVE~ 
AGE RECEIVER 

7 vah·ca + ltt-ellfkr. .a Banda 6~u 
kc/1-:u Ml.l'JI. "$" i\lt.ttT·DFO·A~J_,. 
6tu1dJ1;J•rt~il 'r\m.lug ~01~0,·. AO. 
Rt:\m l new, 24 ONS, catT. J.'."-lr1. 

A lMJ rwAllAblc: 

HAM· I 4 BAND COMMUN-
ICATION RECEIVER 

.C Wl\\"eltal\lh CCJ\'l!'ring 03G k"/ff-.30 .lJ'c/l!I. 
~ nh·c l"ll l~rh~L clnmlt. l ncortKir11te-s 
1:1 meter, IH-"0 , UA.s'D·S l'IU.;.AO 
TU!'l!\(:. DUII.T L'i; -'in. Sl~l~AKl-:lt, 
PP.1tRl1'g AERI Ai. A.SI) EX· 
Tl:!HXAL TRl.t.:SC(Wl C Al!:.HIAL. 
0fM'-l'tilhm 2'.!0f .?Mh•. A(J. SuiiplicJ 
IJrand nt:W \\-it.h h:rndbook. fl6.16.0. 
<."!UT. 101-. 

APPOINTED LONDON 
AGENT FOR K. W. 

EQUIPMENT 
VESPA TRANSMITTER 

JO·HiO t11clrr111 SS.R, CW And AM 
!UO. 1~0 .... '\'T Supply tu. 

UUllWIAT~ l)E!.W~BY. 

KW :.?060 £173. P.SU W . KW 20QQA lil95. PSU 140. J\W G()O l.Jncar:uop. !116 

STAR SR.600 AMATEUR 
COMMUNICATION 

RECEIVER 

v 

~tw tT)-.tnl contrvl1t .. ·I lrh1lc 
CUll\'t'~On de IUX(I &O·U) melro 
Wtmt tte<:ktt. l<xtremdr high 
t.t')Ui.t h·Jt.y, ~lotth•i\.)' a.tut 
81.Alillit.y. Spccln.1 (.:11tun-s In· 
~lufle 3 11'' ,.tag~•. tt}'flt l'\I 
cont rolled ~11.ator, 4 ".-et.Ion 
J__.JC Otter. '"S" 111.:tcr. Df'Q· 
ASl., lt)U h.c;a C'1'y11ttll t•11!1· 
brl\lor. !;l'.,c;, Suppllc-1 lirnn•l ucw 
" 111t gW\t';\Ut('('(). ;o.;t'.\11' l..t~t l•"cwl ::iftttb1 Prh.~ LO ('lc.ir .t80 e:u:.h. SAE IOT tun •ltt~U& 

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

G. W. SMITH & CO. (RADIO) LTD. 
3 and 34 LISLE STREET. LONDON, W.C.2 

P art 

exchanie1 

welcome 
Telephone: GEARAAD 8204/9/SS Cables: SMITHEX, LESQUARE 

RSGB BULLETIN NOVEMBER, 1966 697 



m vHF NEEDS 1w m 
SEE THE BEST 

IN 

VHF 
at SEYMOUR HALL 

STAND 15 

TW means unequalled performance and throughout the 
world there are thousands of highly satisfied users 

TW COMMUNICATOR-2 and 4 metre Transreceivers with 
all transistor receiver, 10-15w transmitter QQVO 310 P.A. 
Single band unit-12 volt operation £75.0.0. 

TW VHF TRANSMITTER-available for 2 and 4 metres ; 
P.A . efficiency better than 50% at 2 metres £29.0.0. 

TW MOBILE RECEIVER-A full specification receiver in 
miniature-available for 2, 4 and 160m. 160m £23. 2m £34. 

TW NUVISTOR CONVERTER-over 2000 in use by amateur 
and professionals alike-low noise-high gain ; available for 
2 and 4 metres £17, or 13 gns. less PSU 

120 Newmarket Road, Bury St. Edmunds, Suffolk T elephone Bury St. Edm unds 3931 

~~~i 
AERIAL ABSORPTION WAVEMETERS. 

3.00 t o 35.00 Mc/s in 3 Switched 
EQUIPMENT Bands. 3.5. 7, 14. 21 and 28 Mc/s. 

Ham Bands muked o n scale. Com-
TWIN FEEDER. 300 ohm twin plele with indicator bulb. A MUST 
ribbon feeder similar KlS, Sd. pt:r lor any Ham Shack. O NLY 25/· 
yard. 75 ohm twin feede r, 6d. per EACH. Post free. 
yard. Pose on above feeders and BANDCHECKER MONITOR, cable, 21· •ny length. 3.00-35.00 Mc/s in 3 switched Bands. 

MIDLAND AGENTS FOR COPPER WIRE, l ~G. H/D, ! ~Oft, O~ I mA Indicator. Monitor Socket. 
30/-; 70ft, 16/·. Post and pockini 3/3. Very sensitive, £3. 13.6. P. & P. 3/6. 

* EDDYSTONE Other lcneths pro rata, VARIABLE CO NDENSERS. All 

FEEDER SPREADERS. 6' Ceramic 
bnss with ceramic llnd plat es J.nd 

Receivers & Components ball n.co bearings. SOpF, S/9; 100, 6/6: 
type F.S., IOd. each. Postage 2/6 160, 7/6: 240, 8/6; and 300pf, 10/6. 

TRANSMITTERS, RECEIVERS 
up to 12. Extension for ganginr. P. & P. 2/·. 

CERAMIC CENTRE PIECE for SEALED RELAYS. 12v. 105 fl Coil 

and SUNDRY EQUIPMENT BY dipoles, Type AT, 1/6 each. P. & P. If·. Typo A. 4 Pole C.O . 15/·. Type B 2 

2 METRE BEAM, 5 ELEMENT 
Po le C.0. + 2 Pole, Norm. on. 12/6. 

w .s. YAGI. Complete in box 
P. & P. 1/6. 

with I" to 2!' masthead bracket. SPECIAL I MONTH ONLY 
KW ELECTRONICS Price 56/•. P. & P. 1/·. * 10 WATT MOD TRANS. 

S UPER AERAXIAL, 70/80 ohm Approx. 1-1 8/ 1 OK 

GREEN E.C.E 
coax, 300 watt very low loss, 2/3 per P to P. 15/-
yord. 50 ohm 300 watt, 2/6 per yard. 

DRIVER TO SUIT 10/-P. & P. 2/6. -- p & p 3/-
WITHERS ELECTRONICS T OUGH POLYTHENE LINE, For immediate delivery type ML! ( IOOlb), ld. per yd. or 

12/6 per 100 yds. Type ML2 (2201b), WITHERS 2MTR. COMMUN I· 
~d. per yd. or 25/· per 100 yds., ML4 CATOR £75 CODAR RADIO (4001b). 6d. per yd . Ideal for Guys, 
L W . Supports. Halyords, etc. Post· WITHERS 2MTR. NUVISTOR 
•&• I /6 on all line. CONYERTORS £17 

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

G2AK, G3LAY, G3VFV Please print your address. No C.O.D. under £1 . 'phone 021-236-1635 
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Mode/ 6-43 Illustrated actual size 

Clearly ... 
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Model 643 is one of the rectangular models in the Ernest Turner 
range of clear-front instruments. 

This series has been designed to meet the requirement for a trans­
parent-cased meter of clean, square-cut lines based on our popular 
moulded rectangular series. In addition, this type of instrument has the 
advantage of shadowless presentation and a clear, open dial which 
lends itself admirably to multiple and other special scaling. 

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

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

ERNEST TURNER 
ELECTRICAL INSTRUMENTS LTD 

CHILTERN WORKS • HIGH WYCOMBE 
BUCKINGHAMSHIRE • ENGLAND 

Tel: High Wycombe 30931--4 
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FET Converters 

for 

Four and Two Metres 

By A . L. MYNETT, B.Sc., G3HBW • 

TH IS is the first of a series o f articles upon the topic of 
v.h.f. receivers. lL describes the form and constructio n 

of two converters, using field effect transistors, o ne for 4111 
and one for 2m, which are simple in concept, relatively 
inexpensive and easy Lo eonsLrucL, even for the beginner, and 
yet which exhibit a performance which is in all respec1s 
second to none. In particular, the noise level can only be 
beucred by the use of parametric amplifiers and even then 
not significan1ly. Jn spite of this. strong-signal effects are less 

(a) 

( b) 

"' "" 

'"' 2N3819 

'"' 2N3819 

"' »• 

. , 
tO• 

R2 
tOK 

lAS • 

,., 
2N3819 

"' IOOK •• 10• 

2NJ8\9 • AOOITIONAL COMPONENTS 

1han those shown by almost any valve converter and far less 
1han for front ends using normal transis1ors. This is almost 
entirely due to the use of FETs in the r.f. and mixer stages. 

This article will be followed at a later date by one dealing 
with v.h.f. converter and receiver design principles (including, 
of course, those used in developing the present converters), a 
descript ion of a companion unil for 70cm and finally an 

• 10 Prior Gro\'c, Chcsham. Buck~. 
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- A 4m FET converter with a c·atcode amplifier. 

ariic le detailing the development, design and construction of 
an i.f. tuner suitable for use in a high•pcrfc1rmance v.h.f. 
receiver. 

The Two a nd Fo ur Metre Co nverters 
Both converters are almost identical in form. A common­

source, neutralized r.f. s1age, using a 2N38 I 9 11-channel 
FET (Texas Instruments Lid.) feeds, via double tuned 

TAJ 
2N3826 

, .. 
2N3826 

•• .. 1on •• 2-21( 

A;10 Cl6 
ISi( n·OCt.• 

Fia. I . (~) Circuit of the neutralized FET conYerter. (b) An 
altcrn3.tive cascade input circuit. 

circuits. inlo a common-source 2N3819 mixer (Fig. I). 
For those anxious to avoid c~en 1he simple procedure 
associated wi1h neutralizing 1he r.f. s tage, a cascodc 
variant is available for both bands, which does not 
appreciably aller the performance in any respect but 
docs require another 2 3819. The local oscillator 
chain uses two very cheap silicon 11·/J-11 planar transis-
1ors, type 2 3826 (Texas Instruments Ltd.). one as an 
oscillator with an HC-6/ U overtone crystal. o perating 
in the 30 to 35 Mc/s range. the other as a multiplier. 
doubling for 4m and quadrupling for 2111, with double 
lUned circuits feeding into the mixer. The total cost of 
a ll four transislOrs. incidentally, docs not exceed 
£2 10s. 

The standard 01L1p111 i.f. for both conveners is in the 
region of 3 Mc/s but design data is given for i.f's 
between 2 and 30 Mc/s for the 2m convener and 
between 2 a nd 10 Mc/s for the 4111. An Aladdin 
former, wi1h enclosing Neosid pot core, is used to 
accommodate the 0111put transformer for i.f's up to 
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16 Mc/s. but above this frequency. the Aladdin former 
only is required. To alter the i.r.. it is only necessary to 
change the i.f. transformer coil a nd overtone crystal and 
perform a small amouni of re-peak ing. 

Construction 
The converters are wired o n a piece of Lektrok.it board . 

using wiring pins pushed into the holes to suppo rt most co m­
ponents, including the crystal and the transistors (see Fig. 3). 
A standard. squa re piece of Lektrokit laminate board may be 
cut into three, each part of which may then be used to build a 
converter , allhough two fixing holes must be drilled 
appropriately in the centre piece. The board is mounted 
inside a simple, trough section, 20 s .w.g. aluminium chassis, 
using two 6 BA screws and nuts, sta nding the board ,\ in. 
away from the chassis. The four coil formers, i.e., those 
associated with the oscillator a nd multiplier stages, together 
with the r.f.-mixer interstage coil a nd the i.f. transformer are 
all mounted on the chassis (sec Fig. 2.) T he aerial coil is 
air-spaced and is supported by wiring pins o n the board. As 
the converters are fundamentally intended for incorpo ration 
into a complete v.h.f. receiver, the aerial and i. f. terminations 
are, like the ground a nd input negative connections, made to 
wiring pins but, if reqLLired, two Belling-Lee co-axial sockets 
may be mounted o n the chassis. a fter drilling an additional 
fo ur holes . No extra shielding is required anywhere, the 
need for it being avoided by pro per layout and coil position­
ing. 

T he logical s teps for constructio n arc: 
I. Cut and mark. out chassis. 
2. Bend up chassis. 
3. Drill all holes. 
4. Fit earthing tags and two Belling-LI:<.: sock.:ts, if 

reqLLired. 
5. Push pins into Lek.trok.it wiring board. 
6. Connect leads on underside of board. 
7. Mo unt Lektrokit boa rd in c hassis. 
8. Mount crystal a nd its ho lder o n board. 
9. Manufacture a ll coils. fix Aladdin formers to chassis. 

10. Allach all Olher components, input coil. etc. and wire 
up. 

The metal work for the converters hard ly needs any special 
comment. as Fig. 2 is setr-cxplanatory. 

Wiring pins should be pushed into the Lek.tro kit board 
from the unders ide so that abo ut twice as much protrudes 
abo ve the board as is left below. The best type of pin 10 use 
is that with a shoulder and longitudinal splines (Vero 
Electro nics Type 2 143). Otherwise, Lektrokit LK301 I pins 
may be used. The finished converter looks neater if some 
wiring is done underneath the board, prior to mounting it in 
the chassis. In particular, the h.t. wires a nd the earih wire 
from the crystal clip may be so 
inserted. If the cascode r.f. 
stage is to be used, the earth 
connection 10 the bouom of R2 
may also be made under th.: 
board with advantage. 

Mounting the Lektrokit 
board in the c hassis requires the 
use of two 6BA ..,. A in. c h. hd. 
screws and nuts, spacing the 
board f~ in. away from the 
chassis. T he c rystal holder is 
fixed to the board by sold.:ring 
the connect ions to two wiring 
pins. The crystal is inserted 

FIXING HOLE 

I 

lcm lr.m lcm lcm 
FOL D UP 

lcm FOLO UP 

1114• W-i----1'/4~ MATERIAL - zo SWG 

L ALUMINIUM SHEET 

.\......------- ------------' 
HOLES •A• - l/3z ( 8BA CLEARANCE) 

' 8 • - 7/64• ( 68A CLEARANCE) 

·c. - l/s" DIA 

HOLES MARKED 'X' ARE 
REQUIRED ONLY IF COAXIAL 
SOCKETS ARE TO BE 
FITTED 

Fie. 1. Chaui1 drillinc plan. 

The coils for T2 a nd T4 are produced by c lose-winding 
22 s.w.g. enamelled wire on the shank of a I in. d rill (wind 
one 111ore turn than is required). If the wire is then pulled off 
carefully. it may be sprung. by rotation, o n to the Aladdin 
former. Note that the earthed end of the secondary or T 2 is 
nea rer to the chassis. T he primary is situated at the outer 
end of the former, with its·· co ld " end nearer to the second­
ary. The two coils arc spaced by .34 in. The earthed end of 
T4's primary is close to the chassis and the earthed end o f 
the secondary (which is situated right at the other end of the 
former) is nearer to the primary. T he cores for both T 2 and 
T4 arc prepared by cutting a standard co re in half, and they 
are locked in position, inside the former by means of narrow 
strips of polythene sheet. 

The main winding of the oscillator coil TS is close wound 
near the chassis end or the Aladdin former. its earthed end 
being close to the chassis. A layer or adhesive Melim:x 

EDGE OF SOARD FIXING HOLE 

and is then clamped in position 
by bending a 6BA tag carefully 
over it, after the tag has been 
soldered to the earthed wiring 
pin pro vided. 

e WIRING PINS REO.UIRED FOR BOTH 2 METRE ANO 4 METRE CONVERTERS - 32 OFF 

0 EXTRA WIRING PIN5 FOR CA5COOE MODIFICATION - Z OFF 

Fi1. l . Wi~in1 pin a.rrancement. 
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tape facilitat.:s pulling the other 
windings on top. the feedback 
coil a l the cold end and the out­
put winding near the centre of 
the main windin!!. 

The i.f. trnnsformcr T 3 should 
have each half of its tuned 
windinit wound in two adjacent 
coil former sections, leaving 
one section available for the 
o utput-couplinii secondary. 

Lining-up and Operation 

E 
@ CAPACITOR 

Getting the co1werters going 
should present no difficulties. 
T he output i.f. tuned circuit 
will not normally require peak­
ing for i.f:s below 10 Mc/s. 
The crystal oscillator will o nly 
oscillate Hrongly on the correct 
overtone frequency and prob­
ably will not oscillate at all 
unlocked. although some cry­
stals having exceptio nally high 
shunt capacitances may cause it 
LO do so. If a receiver in t he 

Fir. 4. (a) W irin1 d iarram for th~ 
two-FET converter. (b) Modln,atlons 
for incorpor atina 3. catcode r.f. 1ta1e. 

35 Mc/s region is no t a vailable, correct operation of the 
oscillator may readily be checked by using the standa rd trick 
of searching for a spurious response to the oscillator on a 
v.h.f. receiver or even one covering the upper h.f. range. 
Ncccllcss to say. if the oscillator docs not seem 10 work at all. 
try reversing the semc of the feedback winding. 

An r.f. detecto r loop a nd diode and a set of calibrated 
absorption wavemcters will be found useful when tuning up 
the multiplier coils. However, if these arc not available, the 
I pF oscillator injection capacitor lead may be temporarily 
moved to the multiplier collector and the multiplier coil 
tuned to give a noise peak. Then the injection capacitor 
should be re-connected to the secondary winding o f the 
multiplier coil which may itself then be aligned. a nd the 
primary re-peaked. 

It is now necessary to resonate the mixer gate circuit. For 

Coil Details 
lourMtltH 
L1 30 turns, 36 s.w.g. enam •• close wound on 100 K ohms J wan resi stor 

(roqul rod for cascode only) 
Tl Sacondary: 8 lurns, 22 s.w.a . enam,. self·1upporllng (wound on l In. 

mandrol) 
Ptlmart: 3 turns, 22 s.w.g. ~nam .. oushod Into" cold•• end of Hcond· 
ory 

T2 Pllmtuy: 6 turns, lopped 2 lurns lrom cnflhy ond, 22 s.w.g. onnm., close 
wound on O 3 In. Aladdin former 
Socondl'lry: G turns, 22 s.w.g. enam., c lose wound noaror chti:ssla, 
1pnced ·h: ln. from primary 

T3 S•o Tobit I 
TC P1lmaty: •turns, 22 s.w.g. enam .• close wound neM chftstll on o 3 ln. 

Aladdin tormer 
Socondary:" turns, 22 s.w.g. eni\m,. c toso wound, tpaced i In. from 
primary 

TS Main : 11 turns. 28 1.w.g, enam., ctose wound on O 3 In. Alad~ln former 
Emltler: t turn, 28 11.w.g, enam., overwound at " cofd •• end or main 
wi nding 
Ou1ouc: 2 turns, 78 s.w.o. enam., overwound •I c1ntr1 ol main winding 

TwoMtlrts 
LI 10 turns, 28 s.w.g. enam •. close wound on 100 K ohms 1 watl resl s1or 

(required for cascode only) 
Tl Secondory: 4 lums, 22 1.w.g. enam .. 1ell-1up)')orHno (wound on : In. 

mftndrol) 
Pllmary: 2 turns. 22 s.w.g. enom .. ou&hod hHo "cold " end 01 
secondory 

T2 Prlmtuy: s tutns, topped 2 lurn9 flom i:tMlhy end , 22 s.w.o. onn.m .. 
ctoso wound on O 3 in. Aloddin formor Honoro lt1p lor cascode) 
Secondary: 5 turns, 22 a.w.o. onam., ctotU wound nonrer chassis. 
1poced A In. lrom primary 

T3 Soe Tebro I 
T,, ~ As for cm 
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INPUT COIL AERIAL COIL 

2m i.f:s below 6 Mc/sand 4m i.f:s below 3 Mc/s, it may be 
found difficult to distinguish between the noise peaks due to 
operation above and below the local oscillator frequency. A 
very pronounced dip in noise between noise peaks probably 
indicates 100 much oscillator inject ion. This may be checked 
by measuring the mixer source current (0 Lo 10 voltmeter 
across R4). This current sho uld not increase by even a few 
per cent when the local oscillator is switched o n. If it does, 
reduce the coupling between the two parts of T4. Operation 

Alm FET converter usin1 the neutr:alized input at aae. 
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or the mixer at too hieh a levd of oscillator injection will 
produce a very poor strong signal performance. 

With a 75 ohm load resistor (or a n aerial) plugged into the 
input socket, il should now be found possible to tune ihe 
primary of T2 to resonance at signal frequency, al the same 
1 ime adjusting the neutralizing capacitor for best stabili!Y• in 
the case of the s ingle, earthed-source, r.f. stage. The mpul 
circuit may then be set up in the usual manner for val_ve(!) 
r.f. amplifiers a nd the entire converter finally peaked using a 
signal generato r or external signals. 

FETs and t he Pe rformance of t he Converters 
Although field effect transistors have in fact been in 

existence for many years, they have o nly comparatively 
recently come into general use. This was due mainly to 
problems in manufactur ing suitable devices which have now 
been overcome. 

FET's have ·· source·· and ·· drain .. electrodes which 
correspond roughly to the emillcr and collector of normal 
transistors. However, the operation of the third electrode, 
the ·•gate," is rather unlike that of a transistor base as its 
control over the source-drain current is achieved without 
the injection of current carriers, by a purely electric-field 
effect. Consequently the input impedance, between source 
and gate, can be q uite large and the design of r.f. input 
circuits is correspondingly eased. Operation is, in fact, very 
much like that or a no rmal hot-cathode valve. However, the 
FET has some operational advantages over valves for r.f. 
amplifier use, apart from the obvious ones of lower power­
eonsumption and satisfactory operation at low h.t. rail 
voltages. T he form or curvature of the mutual character­
istics of F ETs is such that most strong-signal effects are less 
than those shown by equivalent valve stages (and far less 
tha n for stages using conventional transisto rs). This is 
particularly true for frequency-changer stages, for which 
.FETs may be a lmost ideal devices. It should also be t~ue 
that the minimum achievable noise-levels or stages usmg 
devices o perating a t or near room-tcmpcratmc are lower 
tha n those using devices with heated, emissive cathodes. 

These theoretical expectations seem to have been realized 
for the most part in the conveners described, for the strong­
signal effects are negligible. in practice, even when several 
100 mV signals :ire red into the input simultaneously. T he 
noise performance is also good; a noise factor of better than 
3db will be realized on either band, provided that the NF of 
the i.f. tuner into which the converter is fed is not itself worse 
than about IOdb. This faller proviso is a result of the con­
verter gain having been held to a low value to minimize over-

TABLE I 
D ata for l.F. T ransformer T3 

TJ 
Tunable t .f. Crystal primary 15 ohm 600 ohm 

l.f. centre freq. lnduc• Turn.a S.w.g . Former coupling coupling 
t ance turn s turn• 

lour MtUts 
1 8-2 . 2'08 Mc/s 34 IS 205µH 88 JO Po&·-coro 13 

2 1·2 7 2 38 34 00 158 58 36 Pol·c.ore 11 
4 1-.4, 4 ·40 3300 46·8 31 32 Po1-coro 6 

71·77 7'0 31·50 16 s 19 28 Pot-core 3 

• 1·9 7 D •O 30 so 103 15 28 Po1-core 3 

Tw0Mct1cs 
I 8·38 262 Mc.s 35 SS 36911H 88 30 Po1·core 6 17 

2CMO 283 35 so 316 82 36 Pot-core 6 16 
• 0-6 0 '90 35·00 105 • 7 34 Pot-coro 3 g 

80·100895 34·00 31 6 26 32 Pot-core 2 5 
14<0· 16·0 15 0 32·50 11·3 15 28 Pot-core 3 
200-220210 31 ·00 5·8 29 26 Aloddln 5 

c/w form or 
2• 0·260 250 3000 4 I 27 28 Alnddln 

c/w former 
28 0-30 0 29 0 29 00 30 25 26 Alnddln 

C/W lornuu 
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Cl, 3 
Ct 
C4 

Components List 
tooo pf dlac ceramic 
4·7 pf ccramlcon (4m), not roQulfed lor 2m 
2-8 pf minletu1e 1fln1mer. Ple11ey 1ype 7365 (nol reQuir~ lor 
cascode) 

CS 10 pf ceramicon C•m>. 2·2 pf coramlcon ('Zm> 
C6 10 pf ceramicon C•n'). not reoulfod tor 2m 
Cl 15 pf ccrnmlcon 
ca t pf ceramlcon 
C~. 13, 14, 16 2200 pf disc ceramic 
CtO 22 pF ceramlcon (4m), 6 8 pf certmlcon (2m) 
Ct t, 12 33 pf ceramico1\ (4ml. 6·8 oF coramlcon (2m) 
C1S 15 pf ceramlcon 
Rt 33 K ohms 
R2. 4 10 K ohms (10..14 voh1), 6 8 K ohms (9 volts) 
R3 100 K ohms 
RS • 7 K ohms 
R6, I '70 ohm~ 
R7 22 K ohms 
R9 22 K ohms 
AtO 15 Kohm$ (10.-14 volls). 10 Kohm• (9 volls) 
T2, ' · 5 o 3 in. diam. nylon Aladdin lormer. with hon dual c.ore. 
Tl 0 ·3 Jn. diam. nylon Aladdln former, with Iron dust core, tor 

l.f.a ebo..,e 16 Meis 
Neosld pot core on Aladdin former tor t.l.s balow 16 Mel• 

TRI, 2 2N3819 FET (Teau ln1hun\Mlt Ltd.) 
TA3, 4 2N3826 (Texas lnatrumcnll Ltd.) 
X1 HC··6/U crvstal and hotdor, na ruqulrod 
Tho followlno nddlllonnl compononls nro roaulrod tor lhe encode modHi· 
cations: 
C17 
Rll . 12 
L1 
TRS 

tOOO pf dl$C corantlc 
33 K ohms 
100 K ohms <see Coll O ota\11) 
2N3819 Cl"cxa.s lnstrumonla ltd.) 

all strong-signa l effects. The design principles governing the 
choice of gain levels, etc., will be discussed in a later article. 
With the component values shown, operation is satisfactory, 
incidentally. at input supply voltages varying from 10 to 
14 vol ts, but ir operation from a 9 volt battery is desired, the 
following component modifications sho uld be made: 

C hange R2 10 6·8 K ohms (10 K o hms) 
R4 to 6·8 K o hms ( 10 K ohms) 
RIO to 10 K o hms ( 15 K ohms) 

The original values are in brackets. 
The converters have acquitted themselves fairly well in 

actual service. The 4m converter itself a nd a very similar. 
prototype 2m one were used in conjunction with transist~r­
izcd tuners, o n the recent V.H.F. NFD. fro m an Oxfordshire 
h illtop. Jn spite of being assailed by multitudes of extremely 
strong signals, no appreciable overloading, cross-modulation 
or intermodulation effects were noticed, a very different state 
of affairs from that usually enjoyed when ordinary t ran­
sistorized rront-ends arc in use o n Field Day! 
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The G5RV Aerial - Some Notes on Theory and Operation 

By LOUIS VARNEY, A.M.l.E.E., A.l.L., GSRV• 

TH E G5RV aerial is a multi-band dipole specifically 
designed with dimensions which allow it to be installed 

in most normal-sized back gardens, permilling effective 
operatio n from I ·8 to 30 Mc/s. As it docs not make use o f 
traps or ferrite beads, the ·· dipo le·· portio n becomes pro­
gressively longer in electrical length with increasing fre­
quency. This effect confers certain advantages over a normal 
or trap dipole because, with increasing electrical length. the 
major lobes of the vertical radiation pattern tend to be 
lowered as frequency is increased. Thus. from 7 Mc/s uo. 
most of the energy radiated in the vertical plane is at an a ngle 
suitable for DX working. Furthermore, the horizontal polar 
diagram changes with increase of frequency fro m a more or 
less typical >./2 horizontal dipole diagram to that or a typica l 
·· long wire " aerial at 14, 2 1 and 28 Mc/s. 

Although the impedance matching of a suitable (no n­
cri tical) length of 75 o hm twin feeder (preferred) or 75 to 80 
ohm coaxia l feeder from the base or the matching stub to the 
transmitter or. preferably. to a suitable aerial tuning unit , is 

~s1'-o·~ i.-s1'-o~ 
I I I I 

F 
I= MATCHING STUB 
I= ,34'-0" OPEN WIRE FEEDER 

OR 29'-6• OF 300n RIBBON 

TO TRANSMITTER VIA 
AERIAL TUNING UNIT 

/" 
ANY LENGTH OF 750 TWIN LEAD (UP TO MAXIMUM 
OF APPROX 100 FT) OR eon COAX 

Fir. I. Dimen1ion1 of the full-1ize GSRV Aerial. For the half-1ize 
ver1ion1 the dimen•ion1 of the flat.top and match inc stub are scaled 

proportionately. 

approximate only for most bands. a very good match indeed 
is obtained on 14 Mc/s. It so happens also that the polar 
diagram on this band is that of a three half-wavelength long­
wire which is pa rticularly suitab le for all-ro und DX working 
a nd gives an estimated gain o f a bo ut 3db over a simple d ipole 
in the directions of the four major lobes. 

The above reasoning docs not apply to its use on I ·8 Mc/s 
where it functions as a Marconi or T aerial with most or the 
effective radiation taking place from the vertical or near­
vertical portions of the system. the .. nat top .. acting as a 
top-capacity loading clement. However, with the trans­
mitter end of the feeder strapped and with the system tuned 
to resonance with a suitable series inductance a nd capacitor 
circuit connected to a good earth, or a counterpoise, very 
effective radiation on this band is obtainable even when the 
nat top is as low as 25 ft. above ground. 

Co nstruction 
The dimensions of the aerial and matching stub a re as 

shown in Fig. I . It should be noted that it is quite in o rder w 
" bend ·· the lower half of the matching stub ir desired owing 
to relatively low height above ground of the nat top. The 
writer has used this aerial fo r many years at a height of o nly 
25 ft. with excellent results o n all bands from I ·8 to 28 Mc/s. 

A wo rd a bo ut the matching stub is in order. If this is of 

'Member of' Council. 184 Gulleywoo<l Road, Chclmsfor.I, Essex. 
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open wire feeder construction (preferred because of lower 
losses, especially at 21and28 Mc/s) its length should be 34 ft. 
( 17 ft. for the hair size version) but if 300 ohm ribbon is 
used, allowance must be made for the velocity facto r o f this 
type o f twinlead. S ince this is approximately 0·88. the actual 
physical length of t he 300 ohm ribbon stub sho uld be 29 ft. 
6 in. It should be borne in mind that this matching stub is 
intended to resonate as a half-wave impedance transformer 
at 14 Mc/s. which was chosen as the design centre frequency 
for the G5R V aerial, thus giving a very good impedance 
match for a 75 t-0 100 ohm twin-lead o r coaxial cable 
connected to the base of t he stub. 

If desired, due to lack of sufficient space to accommodate 
the 102 ft. long nat top. the ends of the aeria l may be dropped 
vertically (or semi-vertically) for up to JO ft. at each end. thus 
reducing the overall length to 82 ft. 

An a lternative a rrangement lo that of the maiching stub 
and twin-lead or coaxial cable feeder is to use an 83 ft. length 
of open-wire feeder measured from the centre of the na1 top 
to the terminals o f the a. t.u. This arrangement permits 
parallel tuning of the a.t.u. o n all bands from 3·5 to 28 Mc/s 
with very low feeder losses. 

The spacing of either the open-wire stub o r the 83 ft. long 
open wire feeder is not critical and may conveniently be 
anything from 2 to· 6 in., using either 14 or 16 s.w.g. copper 
wire. Altho ugh the use o f 14 s.w.g. is recommended for the 
flat top, 16 s.w.g. is adequate for lhe matching stub or tuned 
feeder and is easier to " hang " neatly. 

It is recommended that attention be paid to making a 
sound mechanical jo b of the construction of the aerial. In 
particular, if 300 ohm ribbon is used for the ma tching stub. 
the ribbon should be looped over the centre insulator o f the 
flat-top and secured with nylon thread or plastic tape, leaving 
.. nying ,. ends about 9 in. lo ng forming two loops for con­
nection to each half of the aerial. This type of construc tion 
avoids breaking of the ribbo n due to swinging and vibra tion 
in high winds. Alternatively, a suitable triangular shaped 
ceramic or plastic dipo le centre insulator which is designed 
to secure the 300 ohm ribbon may be used. 

Although it may be very convenient to use a length of, say, 
up to 100 ft. of coax direct from the transmitter to the base 
of the matching stub, it must be remembered that such an 
a rrangement will tend to produce currents which will flow in 
the outer conductor of the coax, causing unwanted radiat ion 
from the coaxial feeder. This may be avoided by the use o f 
either 75 ohm twin-lead and a suitable a.t.u. or the o pen­
wire feeder and a .t.u. as already mentioned. However. the 
use of a suitable wide-band balun as suggested in the article 
by G3HZ P in the July, 1966. RSGB B ULLETIN would be 
preferable if coa,xial cable is to be used. Nevertheless, in 
practice very satisfactory operation can be achieved by the 
simple use of co-ax direct fro m the transmiltcr to the base of 
the matching stub e ven tho ugh the v.s.w. r. may reach JO to J 
or more on 3·5 Mc}s. This ligure may be reduced to about 
5 to I on 3·5 Mc/s by " pruning., the co-ax. On the higher 
frequency bands the v.s.w.r. on the co-ax lies between 5 to J 
and J ·5 to I. the latter figure applying to 14 Mc/s where. as 
explained above, the matching is very good. 

Contrary to general belief, a v.s.w.r. o f up to 5 10 I on a 
length of co-ax up to about 100 ft .. at the frequencies con­
sidered here, results in negligible loss of power. However, 
this is not to say that it is not better to keep the v.s.w.r. 
figure as low as possible, especially where a luw-pass TVI 
filter is to be used. lt is mainly for this reason ihat the writer 
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Cl 
200pF+ 
200pf 

750/6000 
OPEN WIRE 
FEEDER 

1 

COAX INPUT 

Fie. 2. A 1u11e1ted aeria l tunina unit for u1e with the GSRV aerial. 
Cl is a 200 + 200 pf sptit•stator t r ansmitter capacitor, the plate 
spacing being determined by the power it will have to handle. The 
couplinc capacitor Cl cons11h of three 500 pF broadcast receiver 
variable capacitor• connected in paralle l. If necessary, this com· 
bination may be supplemented by a bank of switched high voltaee 

mica capacitors. 

p refers to use a convenient length of 80 ohm co-ax from the 
transmitter to an a.t.u. and then 75 ohm twin-lead to the 
base o f the stub. In this way. using a low pass filter and a 
v.s.w.r. meter in the length o f co-ax,. a perfect, or near 
perfect, match can be obtained for the transmitter and !liter 
on a ll bands. 
The Aerial Tuning Unit 

As sta ted above. the writer prefers to use a n a.t.u. for the 
reasons given. There arc various satisfactory forms of a.t.u. 
but one which the writer has used for many years and which 
is extremely flexible electrically and )Ct d oes not require the 
coils to be tapped for optimum feeder loading, is shown in 
F ig. 2. 

In any case, whatever form of a.Lu. is used , a suitable 
v.s.w.r . meter should be inserted in the co-ax feeder from the 
trans mitter output to the a.t.u. Optimum loading and 
maximum harmonic suppression will be achieved by watch­
ing the reverse current in the v.s.w.r. meter and adjusting 
both a .t.u. tuning and loading capacitors for minimum 
reverse c11rre/lf. If the link-coupling coil is common for all 
bands (using plug-in a.t.u. coils) it is preferable that it be of 
the ·• swinging·· type, i.e., adjustable coupling. It will be 
found that, starting with the link coil fully coupled, normally, 
after the a. t.u. tuning and loading capacitors have been 
adjusted to give the lowest possible reverse c urrent. adjust­
ment of the link-coil coupling will, in nearly a ll cases. permit 
a v.s.w.r. of virtually I : I to be obtained on the co-ax 
cable to the transmitter. However. if a.t.u. coils having 
individual link-coils are used. the number of turns on each 

TABLE I 

Band Turns Coil 
Fixed 

Mc/s Turns Spacine S.W.G. 1.0. (in.) 
Link Coil 

in. Turns• 

H 17 ~ 17 c/w 14 2 ·5 (former) 4 or 5 

7 9 + 9 c/ w I 4 2•5 (former) ) 

14 5 + 5 1/10 10 2·25 s/s 2 

21 } 4 I 4 t 10 1·75 s/s I 
28 

cfw ~ close.wound. s/s ~ self supporting. 
•Altcrn3tivcly a common three turn swinging link coil I f in. i.d •• 1-l 1.w., . 

c/ w i centre pore ion of coil formers cut ;a.way suitably r:o permit entry of 
swinging link coil. 
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link should be adjustc:d to suit the actual condi1iuns applying 
to a particular installation for each o f the bands. For a 
common. swinging. link-coil three turns is abo ut as i:ood a 
compromise as may easily be obtained. 

Table I gives coil winding details for each band. 

Theory of Operation 
The general theory of operation has been explained in the 

introduction. The theory of operation on each band from 
3·5 to 28 Mc/swill now be given in turn. 

3·5 Mc/s 
On this band. each half of the flat-top plus about 16 ft. of 

each leg of the stub forms a fore-shortened or slightly foldcd­
up dipole. The remainder o f the stub acts as an unwanted 
but unavoidable reaetance between the centre of the dipole 
and the feeder to the transmitter or a.1.u. The polar diagram, 
is similar to that of a horizontal dipole. See Fig. 3. 

--------s1'-o"·-------~ 

Fig. 3. The current distribution of the GSRV 
aerial at l ·S Mc/s. Only one half is shown. The 
aerial (unctions as a half-wave dipole partiaJly 
folded up at the centre. Some reactive mis­
match occurs at the base of the matchine stub 
but performance it very eood dHpite a rather 
hieh v.s.w.r. on 75 ohm co-ax or 75 ohm 
twin feeder to the transmitter or a . t.u. 

l 
34'-o" 

HATCHING 
STUB 

_J 
7 Mc/s 

A similar arrangement exists at this frequency except that 
the flat top plus 16 ft. of the matching stub now functions as 
a partially folded-up " two half waves in phase " aeria l 
giving a polar diagram somewhat sharper than a conven­
tion~! )./2 dipole .and low angle vertical plane radiation. 
Agam, the matchmg at the base o f the stub is degraded 
somewhat by the unwanted reaetance of the lower half of the 
stub. but despite this the system loads well. See Fig. 4. 

14------- - 51' - o·-------~ 

Fie. 4. Current distribution at 7 Mc/s. The 
aerial now functions u .two halr..waves in 
phase (partially folded at centre). Some 
reactive mismatch still occurs at the base of 

the stub but operation is very effective. 

14 Meis 

l 
34'-o• 
HATCHING 

STUB 

J 
At this frequency the conditions are ideal. The flat top 

forms a three halfwave long-wire centre-fed aerial having six 
lobes of radiation, four major a nd two minor. As the centre 
impedance o f a wire of this length at about 30 to 35 ft. above 
ground is approximately 90 to 100 ohms and the 34 ft. stub 
acts as a I : I impedance transformer. the match to an 80 
or even 75 ohm feeder is quite acceptable. Most of the 
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radiation in the vertical plane is at an angle of about 14 
which is very effective for DX working. See Fig. 5. 

--------- s11 -o•·-------~ 

Fi1. 5. Current distribution a.t 14 Mcfs. In 
this case. the aerial functions as a l /2 ), long 
wire. A centre impeda nce of about 90 ohms i5 
tra nsferred to the base of the matchine stub 
(this acts as a I : I impedance transformer) 
and resulu in a good match to e ither 75 ohm 

co·ax or 75 ohm t win feeder. 

l 
34'_0• 

i 

HATCHING 

J 
21 Meis 

Herc the aerial works as a five halfwave long-wire giving a 
very effective polar diagram and good low-angle radiation. 
Although a bad mis-match occurs al the base or the stub. the 
aerial loads well and performs very satisfactorily. Sec Fig. 6. 

- -------51' -0·'--------1 

Fig. 6. Current distribution at 21 Mc/s. The 
aerial functions as a SJl ). long wire. M ismatch 
at the base of the stub when coupled to 75 
ohm co-ax or 75 ohm twin feeder results 
in a high v.s.w.r.. but ope.ration rem3in1 

effe ctive. 

28 Meis 

I 

1 
34'-o" 

HATCHING 
STUB 

_ _l_ 

On this band the aeria l functions as l•H1 3/2 ..I long wires 
fed in phase. The polar diagram is similar to that of a 
1ypical 3/ 2 ..I long wire with slightly sharpened lobes and the 
radiation is at a low angle. good for DX working. Again. 
the mis:11atch at the base o f the stub is considerable but. in 
practice. the aerial loads well and works very effectively. 
See Fig. 7. 

---------s1' -o·--------J""I 

Fig. 7. Curre nt distribution tu 28 Mc/5. The 
aerial is effectively two 3/2 i. long wires fed in 
phase. Mismatch to 75 ohnt co-ax or 7S ohm 
1.:win feeder at the base of the stub causes 
n high v.s.w.r ,, but operation is effective 

especially if an ;;i.t.u. is used. 
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·1 
34'-o" 

HATCHING 
STUB 

_J 

In connection with the above descriptions. rercrenee 
sho uld be made to the Amweur Radio Handbook or the 
ARRL o r CQ A11te1111a Ha11dhook.1· where the polar diagrams 
of typical lo ng-wire aerials may be found. 

The Half-size Version 
Many requests have been received for information on the 

half-size version o r the G5R V aerial for use in very 
restricted space. IL is quite po~sible to scale all wire length 
dimensions (including that of the stub) down to exactly half­
size and the resulting aerial will work from 7 lO 28 Mc/s . 
Optimum performance and impedance matching wil l occur 
o n 28 Me/s. where the operating conditions will be as for the 
fu II-size version at 14 Me/s. 

WWV QSL Cards 
Radio amateurs and listeners wi ll have a chance to gain 

a special first day QSL card, bordered in gold, if they can 
receive the National Bureau of Standards" radio station 
WWV on its first day of broadcast from its new location at 
Fort Collins, Colorado. Each QSL card will have the date 
and time of WWV reception st.amped on it. T he three 
amateurs showing earliest reception lime will receive also a 
framed 11 in. "' 14 in. colour photograph of the transmitter 
site which appears on the QSL card. The broadcasts will 
begin at 00.00 GMT on I December, 1966, on frequencies 
2·5, 5, 10. 15. 20 and 25 Me/s. The schedule will be the same 
as at present, with continuous operation except for a 4 
minute interruption each hour beginning at 45 minutes, 
15 seconds after the hour. 

Recipients of the WWV broadcast who wish to qualify for 
the QSL card must correc1ly quote the new WWV voice 
;mnouncement and have the repo rts postmarked not later 
than 24.00 GMT . 2 December. 1966. Cards should be 
addressed 10 D. H. Andrews, Chief, Frequency-Time 
Broadcast Services Section. Radio Standards Physics 
Division, National Bureau o f Standards, Boulder. Colorado. 
80302. 

~~·.'-<:r""-~~ 

RADIO AMATEURS' ~ 
EXAMINATION ~ 

Wednesday, 7 December, 1966 
MARY WARD HALL 

5 TAVISTOCK PLACE 
LONDON WCI 

The examination will commence 
at 6.30 p•.m. ~ 

Applications to sit the Examination at the above centre 
should be sent to the General Manager, Radio Society 
of Great Britain. 28 little Russell Street, London. 
WCI. to arrive not later than Friday, 4 N ovember 
1966. Applicat ions must be accompanied by a remit­
tance for the City and Guilds of London Institute fee of 
£1.10.0, plus, in the case of non-members of RSGB, a 
local fee of IOs. Remittances should be made 
payable to RSGB. 
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Choosing Components 
By B. Priestley, GlJGO• 

Shop A~sisu1111: •• l"m sorry, we haven' t got that value in 
silver m ica. Will polystyrene do? ·· 

Shopper: .. What's the difference?" 
T he a bove conversatio n. o verheard in a we U known 

component shop. prompted th is a rticle. The object is to 
explain the pros a nd cons of the varieties of capacito rs and 
resistors so that the a mateur can select the best type for a 
particular circuit position. 

Tolerance 
To many people this simply means selectio n to lerance, 

o r the colour o f the band on the resistor. However, it is 
obvious that there is no point in selecting a component to 
an a::curacy of s;iy 2 pzr cent if a. rise in temperature or the 
aging effect of six months would result in a cha nge of 5 per 
cent. Consequently, for crit ical applicat ions, such as s.s.b . 
audio phase shift networks or voltage multipliers, the use of 
anything but high stability resistors or capacitors is fa lse 
econo my. So me components are now being made with a 
design to lerance which is t he sum of the selection tolera nce 
plus the effect of 2000 hours life and the maximum effect of 
temp~rature. Mo re often, the effect of all the environmental 
factors mus t be separately calculated and added to the 
selection tolerance 10 obtain the maximum deviation from 
nominal value for critical applications. 

Temperature 

Resistor Price 

C<llllJlOSition low 

Wire\\Ollnd moderate 

Carbon film moderate 
Me1al li lm 
or metal 

high 

011idc lilm -

inducta nce or resistance minimized. Often these require­
ments connict, so severa l vers ions o f the same basic com­
ponent are made. G enerally, a one piece construction gives 
beuer stability: meta llized mica ca pacitors are much more 
stable than stacked mica and meta l plates. 

Electrolytic Capacitors 
Aluminium electrolytic ca pacito rs arc of two types. 

plain and etched foil. The la tter has. in effect. a corruga ted 
surface, so tha t a much greater capacitance can be packed 
into a given vo lume. but co nversely the safe current rating is 
reduced so that the pla in foil types a re more sui table a s 
reservoir capacitors. 

Ta nta lum capacitors are sma ller tha n a luminium. deterio­
rate less in storage, have lower losses and will work al higher 
temperatures. Correspondingly , they arc more c.~pensive. 

Metallised Paper Capacitors 
T hese capacitors a re made by depositing a thin film of 

meta l o n the paper dielectric. A sho rt circuit simply burns 
away a li tt le of the foil, i.e. the dielectric is self-healing and 
so can be much th inner, reducing the overall size drastically. 
They are only suitable for decoupling o r filtering. 

Plastic Dielectric Capocitors 
Many types of plastic film have been tried as alternatives 

to paper a nd several arc available. each with its own pa rticu­
la r advantages a nd disadvantages. Confosio n is added by 

(co11ti1111cd "" png1• 711) 

Table I - Resistors 

Tcmpc.rature H.F. Application Stability Coetlicient Performance Noise 
per •c. 

poor 1200 p.p.m. fai r bad general non 
critical applica-
lions 

good IOOp.p.m. v. poor good higher P.o.wer than 
compos1uon 

good 2SOp.p.m. good good } low noise ci rcuits 
good 2so r .p.m. gO<)d good and precise 

applications 

Table 1-Ca pacitors 

T he value of a ll compo nents 
varies somewhat with tem­
perature and this variation is 
expressed as a temperature 
coetncient, o ften in pa rts per 
million per degree cent igrade 
(p.p.m.) or sometimes in per 
cent. per degree Centigrade. 
T his is o nly possible when the 
varia tion is propo rtional to 
temperature. Exact pro por­
ti.ona li1y is very rare so an 
average value over a certain 
range of tempera ture is often 
stated: for example. the -750 
p.p .m. of N750K ceramic 
capacitors. As the figure of 
750 has a tolerance of perhaps 
± 50 and is an a verage over 
the tempera ture ra nge. such a 
capacito r would not exactly 
compensate for a mica capaci­
tor of + I 5 p.p.m. and 50 times 
its value. For this a nd other 
reasons, temperature compen­
satio n should o nly be used 
as a last resort. 

Capacitor Price Stability Temperature H.F. Application Coefficient Performance 

Construction 
Although the active ma ter­

ials determine the elect rical 
pro perties of a compo nent. t he 
construction a lso has a marked 
effect. Mo isture must be sca led 
o ut. adequate mecha nica l sta­
bility ensured. and unwanted 

• 4;1 Raymond Road. Langley, 
Slouah. Bucks. 
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Mica moderate poor 

Mc1alised Mica high good 
Polystyrene moderate fair 

Polycarbonate moderate poor 
Polyester moderate good 
Paper low poor 
Aluminium low poor Electrolytic 
Tantalum high fair Elcctrol)•tic 
Vacuum high good 
Ceramic (no rmal) low good 

Ceramic (hii;h K ) low fair lo 
poor 

NL non linear. sec published data 

NL good r.r. coupling and 
bypass 

+ IOp.p.m. good Tuned circui ts 
ISOp.p.m. good R.f. coupling and 

bypass a ls_o temp. 
compensauon 

NL fair high temperature 
NL fair }general non criti -
N L fair cal applications 
NL poor fil tering 

NL fair filtering 
low• good high power r.f. 

f-3010 good R.f. particularly . 
- 7S0 p.p.m. temp. compensating 
- 750to ~ood lo R.f. coupling and 
- 5000 also lair bypass 
NL 

• depends on constru.:1ion 
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a little flutter 
on v.a:F. 

Part I-Steam Trains 

By P. W. Sollom, O .S.B .. B.Sc.(Eng.), Ph.D .. GJBGL• 

A little flutter usually suggests a small bet, and although this article is actually about a certain type of flutter fading experienced 
on v.h.f. radio signals, it would be quite safe to bet that amate urs will very soon attempt DX contacts on the v.h.f. bands by 
consulting airline timetables and bouncing signals off aircraft flying along suitable routes. An explanation is give n of the 
mechanism of flutter fading and this will provide background information for planning such contacts, besides indicating the 
extent to which aircraft may be responsible for causing interference betwee n stations sharing the same frequency such as 
British and continental TV stations, or radio links and space communication systems. 

Com muting with a Difference 

I F ever lhcrc was a case of going 10 1own o n slcam !rains. 
lhis is surely a splendid example! You can imagine 

G J BGL in lhc engine cab wilh a 1rain load o f equipmenl 
behind---0scilloscope, dipole. Yagi, tape-recorder. roll of 
graph paper, and a rugger ball- drnffing along a swilchback 
1rack. Or you can imagine G3BGL in the cockpit of an 
a ircraft flying along amids! the puffs of smoke from the 
engine: it is all part of Lhe sto ry, especially the rugger ball! 
But it is not 1hc whole story. You have to imagine a lo ng 
standing sked on 2m wilh a station about 60 miles away 
hiding behind huge lumps of chalk (called the So uth Downs 
o n lhc map), and during almost every QSO a steam trai n 
chuffing its way into the shack, slopping a momenl, and then 
puffing away again. l l is most realistic lhe way surges of 
background noise in the receiver, as the signal fades, can 
sometimes sound like an old steam train coming to a station 
and starl ing off again. Add a brief heterodyne now a nd again 
for a whistle and the picture is complete- almost! Because 
you must imagine, too, a small shack a t Do ua i Abbey (a 
Benedictine Monastery; pronounce the OU as in sotmd, the 
AI as in straig/11 ) in the shadow o f the Abbey Church, atop a 
hi ll dominating the surrounding Berkshire countryside for at 
least six miles in every dircc1io n. Above the shack a mast 60 
ft. high spro llls aeria ls like decorations on a Christmas tree 
and inside the shack (besides the rig for the amateur bands) 
a rack or gear continuously records the strength of the TV 
sound channel from Lille in Northern France. 190 miles 

• Uouai ;\bhc)'. Woolhompton. Rc:1din~. Berkshire. 

RSGB BULLETIN NOVEMBER, 1966 

away. It was the very common occurrence of flutter fading 
o n this receptio n that caused the author 10 borrow a rugger 
ball and ·· go to town " o n s1cam trains. 

Let's Not T alk about the Weather 
The jargon o f v.h.f. enthusiasts includes a lot o f techni­

calities about the weather. This is o nly right and proper 
since the bread and butter DX comes o n v.h.f. by kind 
disposition of the wea ther. Now it is very likely that any 
number of steam trains chuff into and out of QSOs under 
the less ki11d disposition or the weather (fronts, depressions, 
and so on), particularly the s/0111 steam trains. One object of 
research at Douai Abbey is to relate reception conditions to 
t heir me1eor0Iogical causes. but so far it. has no t been 
possible to prove that weather conditions a lso control a 
v.h.f. railway timetable. It will !Jc shown 1hat airline time­
table.s have :t special significance, so for the rest of this 
article the word ·· aircraft .. will be used witho ut excluding 
the possibility of similar cflccts being caused by turbulem 
weather. making allowance for the fact that wind movement 
is much slower than that of an aircraft. 

Why Lille? S ix Reasons 
The reasons for c hoosing Lille TV were : 

(i) It is at an interesting dis1ance for assessing 
shared frequency interference. 

(ii) It is not too far away for reception at all times 
by sensitive equipment. 

(iii) lts frequency, 174· J Mc/s, is free o f Q R M. 
(iv) lt transmits a co ntinuous carrier during test and 

programme ho urs. 
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(v) There is a radio-sonde station at Crawley, almosl 
half way along the path. 

(vi) Its frequency is near enough the 2m band to be 
of amateur interest. 

It so happens that the radio path passes through a most 
complex network of air routes around London, Gatwick, 
and Lydd, but this was not at first thought to be important. 

The Face of the Earth in Profile 
The only method o f showing on a diagram how a v.h.f. 

radio signal scrapes its way around the earth is to exaggerate 
the height scale out of all proportion 10 the scale of distance 
in a kind of worm's eye view, looking sideways al a s lice 
lhrough lhc earth made between lransmillcr. T, and receiver, 
R, as in Fig. I . Allowance is made on the diagram for the 
normal bending of v.h.f. waves by the atmosphere (owing to 
its reduced pressure, temperature, and humidity with height) 
by drawing the earth less curved than is actually the case 
making its radius 4/3 times bigger. To this sea-level curva­
ture is added, in silhoueuc, the height of the ground. The 
signal from the transmitting aerial, T, has a clear run to the 
hills at Cap Gris Nez where lhe first diffraction, or bending 
into the shadow of an obstruction, takes place. Having 
crossed the Channel, the signal is further diffracted until 
after the sixth diffraction it has a clear run to the aerial 55 ft. 
high at Douai Abbey. An aerial a1 ground level would 
receive a signal having suffered seven successive diffractions. 
Under suitable weather conditions some or all of lhc suc­
cessive obstructions may become inoperative (the earth can 
then be considered as much less curved), or other modes of 
propagat ion may occur. such as reflection or scatter from a 
point where the horizon rays from T and R meet. In the 
diagram. R is shown as being at ground level. 

Plane-Bounce 
When reflection from an aircraft, or .. plane-bounce," is 

considered, only the region of space in which T and R 
arc both visible seems lO be important ; in the other 
regions the attenuation or loss due to diffraction makes the 
bounce-signal too weak. Thus an aircraft flying from Douai 
Abbey 10 Lille at a height of 5,000 ft. would be in the 
important zone between points A and C on i1s night path. 
In the figure the flight path is curved to keep 5000 ft. above 
the curved eanh. Since the aerials at Tand Rare at different 
heights the limit of the important zone is lower over R 
(10,300 ft.) than over T (19,000 ft.). The aircraft height is 
often quoted as a flight level, which is approximately one 
hundredth of its height in feet. The horizon rays from Tand 
R meet at about 3000 ft. above sea level. Here almost all air 
traffic may give plane-bounce signals, whereas near the 
terminals of the path, T and R, only the higher altitude 
traffic will be eff<.-ctive. 

Al1hough the aircraft may be visible from Tand R, it may 
not be illuminated by T, nor its bounce-signal be received 
by R because of the respective aerial characteristics; each 
aerial has ils own ven ical plane paucrn depending mainly 
on its height above ground, and lhe smoothness and flatness 
of the ground for miles in front of it. The illumination of an 
aircraft at B might be almost zero due 10 the signal direct from 
T being cancelled out by another signal arriving after reflec­
tion from the ground. An aerial less than half a wavelength 
above ground would nol have any null responses of this kind. 
but would not normally be regarded as suitable for D X 
reception! Aircraft using 1he .. Green One " a irway pass 
about five miles north of Douai Abbey. The unexpected 
way in which they influence lhc reception of Lille is described 
in the second part of this article. 

Steam Trains on Paper 
A pen-recorder is an instrument in which the needle of a 

milliammcter carries a small siphon-lube pen which trans­
fers ink from a trough to graph paper that is continuously 
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moved past the pen. A graph of current against time is 
drawn. When recording signal strength, the current is 
conveniently 1hat of the diode detector, or of some valve in 
the receiver connecied to the a.g.c. line. If calibration is 
required, a signal generator is used to inject a known signal 
into the aerial terminal of the receiver while the actual pen 
deflection is noted. Several hundred steam train fading 
insianccs have been recorded at Douai Abbey; serial num­
bers 86 and 87, recorded about five minutes apart, are 
typical. They arc reproduced, in Fig. 2, juxtaposed so that 
their zero-beats (steam train at the station) appear at 1he 
same time for easy comparison. The steam train fading is 
recorded as a ripple of continuously varying frequency 
whose amplitude reaches a maximum around the zero-beai 
posit ion. This latter effect is partly due to the inability of 
the pens to follow the more rapid fading. 

Owing to the movement of the aircraft the plane-bounce 
signal has a frequency slightly different from that of the 
diffraction signal direct from Lille, and lhe ripple on the 
recording is the very low frequency heterodyne between the 
two. It is not the actual speed of the aircrafl which is 
important, but 1he rate at which the lOtal bounce-path 
(transmitter-aircraft plus aircrafl-reccivcr) is changing that 
determines the beat frequency. Each cycle of fading occurs 
for a change in the to tal bounce-path of one wavelength. It 
is really just a case of the Doppler effect. 

Steam Train Performance 
If one were to say tha1 a car would do 0-80 m.p.h. in 30 

seconds, one would say it had good acceleration (the glossy 
brochure abou1 the car migh1 impress you by quo1ing the 
acceleration as 2·93 ft./scc~). Another car might do 0-45 
m.p.h. in 20 seconds; is its performance belier or worse than 
the first? A sLide rule (or another glossy brochure) would 
show this to be an acceleration of 3·3 ft./sec'. better 1han the 
first car. The braking power might also be compared : how 
long will the car take to stop from a given speed? What are 
the figures for retardation or decelern1ion? 

Comparative performance figures for steam train fad ing 
may be obta ined by counting the number of fading cycles 
from zero-beat over a certain time interval. If the speed at 
which the graph paper is moved past the pen is known a 
lime scale can be marked on the graph. Recording No. 86 
is typical of a symmetrical fading pattern on both sides of 
zero-beat; No. 87 is asymmetrical. An analysis of the 
performance of a large number of steam trains is shown in 
Fig. 3 where lhe number of wavelengths is plotted against 
the time from zero-beat, using logarithmic scales to obtain 
straight line graphs. The lines P, Q, R, S, T. and U each 
represent the analysis of many recordings; R. S, and Talso 
correspond to the recordings No. 86 and No. 87. The graphs 
arc no1 quite parallel lines, but all have a close approximation 
to a ·• square law " slope. 

Chuff-Chuff! 
The pull or force exerted by a steam locomotive depends 

on a number of factors like steam pressure, size of cylinders 
and diameter of driving wheels, but it may be presumed thai 
for a minute or so afler 1he guard waves the green flag this 
force is reasonably constant. The train will, therefore, 
gather speed or accelerate smoothly. Each revolution of the 
driving wheels will move the train a distance equal to the 
circumference of the wheel. Once each revolution the piston 
will complete its stroke and the exhausl valve will release the 
used steam with a chufT! Actually any practical locomotive 
will ·· chuff·· several times per revolution of its wheels, but 
this would confuse the present explanat ion unnecessarily. If 
each revolution of the wheels moves the tra in a distance of 
S ft. 8 in. (one wavelength at 174· I Mc/s) and the number of 
revolutions is counted from the time that the guard waves 
the flag, !hen a graph is obtained for a real steam train 
exactly like P. Q, R, etc.; it would be a ~traight line with 
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"square law ·· slope provided that the pull was constant. II 
is no wonder that the v.h.f. fading sounds like a steam train: 
it obeys the same law. 

Up in the Clouds 
The effect of the position of an aircraft on the length of 

the total bounce-path can be seen from the Path Length 
Data Chart, Fig. 4. The bounce-path is al its shortest when 
the aircraft is in line with Lille and Douai Abbey. lf the 
aircraft is at the middle of the path, 150 km from the 
terminals, and moves off in a direction at right angles to the 
path. a distance of I km, the bounce-path will have become 
four wavelengths longer: a move to 2 km off will make il 16 
wavelengths longer: at 3 km it will be 36 wavelengths longer. 
Here is where the square Jaw operates. Square the distance 
off the path in kilo mc1rcs and multiply by 4 (sec Appendix). 
and lhe result is the extra distance in wavelengths by which 
the bounce-path has been lengthened. The wavelength of 
Lille is I· 72 metres or 5 ft. 8 in., and a kilometre is five­
cighths of a mile. 

If the aircraft is flying steadily at 450 m.p.h., il will move 
one kilometre every five seconds but the bounce-path will be 
lengthening at an ever increasing rate giving a steam train 
fade with a n acceleration of 0·32 wavelengths/sec'. This 
leads to the conclusion that the steam trains with the greatest 
accelerations reco rded might have been caused by aircraft 
crossing the radio path somewhere near its centre. lesser 
accelerations might be caused by aircraft crossing the radio 
path obliquely. 

It is possible to count over 200 cycles o f fading on some 
recordings. T his suggests that the bounce-signal is effective 
for several minutes and that the angular position of the 
aircraft, its bearing from the receiver, may change several 
degrees as the s1eam train proceeds. The horizo ntal po lar 
diagram of the aerials will therefore be important when 
considering the strength of the bounce-signal. It has already 
been shown how the vertical pattern will affect the illumina­
tion of the aircraft and the received signal. Yet another 
factor is the attitude of the aircraft: its efficiency as a reflecto r 
for bouncing signals will depend on how big a mirror it is 
when seen from the two aerials, and whether the mirror is 
tilted at a suitable angle. 

Scrum down! 
In the last section an aircraft was considered setting o ff 

sideways from the centre o f the radio path, but the Path 
Length Data Chart is just as true in the vertical plane. fl 
would apply equally to a balloon setting off from ground 
level at the centre of the path, rising vertically I km to 
increase the bounce-path by four wavelengths, 2 km vertically 
to increase it 16 wavelengths, and so on. It is a problem in 
three dimensions. However, if a steam train comes to a 
station an d starts again, as in recording No. 86, this suggests 
an aircraft crossing the radio path; a balloon would have to 
be repeatedly raised and lowered to produce the same effect. 
'But what is to be thought about tbe asymmetrical recordings 
like No. 87? And there have been recordings which look so 
asymmetrical that the station seems to be the terminus for 
the train-it arrives but never departs, or it departs without 
its arrival having been observed! Of course aircraft do 
change their height, speed, and direction from time to time, 
and must start and end their flights at ground level, but 
perhaps something should be blamed on the weather? 

The c111·1·es on the Path length Data Chart, Fig. 4, show 
1he sort o f track an aircraft would have to fly if it were 10 
cause no change of bounce-path length. This kind of curve 
is called an ellipse. The to tal distance from one fixed poin1 
(a·· focus." here the transmitter) to another fo"ed point (the 
:>ther ··focus," here the receiver) via any position on the 
ellipse is the same. The three dimensional version o f the 
ellipse is the ellipsoid, a curved surface which is best imagined 
as having the shape of a rugger ball. The foci are inside, near 
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Fir. 5. A rur1er ba ll and a s tick exp lain where t he s team train halts 
at a station: 1ee t ext. 

the ends, nol at the ends. The actual s ize and shape of the 
rugger ball is determined by the distance apart o f the foci, 
and the to1al leng1h o f the bounce-path (which is the same 
fo r 011y poi/I/ on the surface of the ball). For extra realism 
the rugger ball may be imagined exactly half-buried in the 
earth. since transmitter and receiver are on the ground. A 
straight night path of an aircraft may be represented by a 
straight stick laid against the ball, as in F ig. 5. I t will touch 
1he ball at 011/y one point. This point is that at which the 
bounce-path via the aircraft is shortest. For 011y given 
Right path, not necessarily crossing between transmitter and 
receiver, there will always be one size of rugger ball that will 
just touch the stick o nce. 

It should be noted tha t : 
(i) The point of contact (where the stick is a 

·• tangent " to the ball) is the station where the 
steam train halts at zero-beat. 

(ii) Only whe11 the stick is horizontal and at right 
angles to the line joining the foci will the tangent 
point be vert ically above the radio path. 

(iii) T he accelerat ion of the steam train depends 
upon the curvature of the ball at the tangent 
point; it is greatest at the ends, i.e. for Right 
paths close to transmitter or receiver. 

(iv) A bent stick would also have a tangent point, so 
curved night paths will cause steam trains, but 
wit!i acce lerations depending upon both the 
curvature o f the ball and that o f the flight path . 

(v) A night path with curvature greater than that of 
the ball could touch it also fro m the inside: .the 
bounce-path would then have its lfreotest value 
at the zero-beat point. A steam tram caused by a 
circular night would halt twice per circuit­
oncc a t maximum and once at minimum 
bounce-path length. 

The normal manoeuvres of aircraft in South East England 
would seem sufficient to cause fad ing on the Lille-Douai 
Abbey path that would resemble Clapham Junction in tbe 
rush hour, but only if :.i ll the aircraft give rise to a significant 
bounce-signal. In fact, under normal reception conditions, a 
steam train fade can be recorded every few minutes, and quite 
often two or more trains can be observed simultaneously, tht: 
fading ripples beating with each other. The question is: are 
there really that many aircraft a bout at the same time? 
The second part of this article wi ll describe two experiments 

(ro111/1111ed 011 page 7.28) 

713 



TECHNICAL TOPICS By PAT HAWKER. G3VA 

Amplifier Stability Oscillator Stability Doub/e-bala11ced Valve Mixer More FETs 
Receiver Applications of FETs . New Japa11ese Equipment . Transistor Communications Receiver 

Sterba Curtain . ZL-Specia/ . 21 Mc/s Vackar . Trausistor P.A. Precautions 

THERE must be innumerable ways of going about the task 
of building Amateur Radio equipment-from the 

laudable technique of working out the whole u nit in precise 
detail in advance, complete with design mathematics, to the 
adoption of a published design and parts list: or, what is 
probably the most common approach, simply starting out 
with some general idea of whac one wants; sorting through 
the junk boxes to find what components and metalwork are 
available; and then trying, witll the a id of "standard " 
circuits, to fashion someching which meets at least some oft he 
needs of the moment, at minimum expense and with little or 
no delay in collecting together the essential additional parts. 

This la tter system is perhaps not one to be recommended 
if one wants sure-fire, first-time results, or· tidy looking 
gear-but it can prove an interesting exercise in appreciating 
technical compromises and one certainly learns something 
about what can and cannot be done ro circuits, and how 
ex-equipment components can (and do) differ from their 
nominal characteristics and values. In our own case, it 
means, almost invariably, a unit which is initially u11-
saUsfactory in one or more respects, but after being partially 
re-built comes somewhere near what we wanted, or altern­
atively gets less and less auractivc until finally ir gets con­
signed back to the junk boxes but with no harm done, except 
to our own self-esteem (and even chat need not suffer too 
much since the blame can always be put on the antiquated 
components). 

And sometimes, looking around some or the indust ry·s 
most distinguished research and development laboratories, 
we have a sneaking suspicion that even the professionals 
indulge in a good deal of trial and error (even though, as we 
saw at a Racal establishment recently, some have computers 
to tell them what component values to use!). 

Amplifier Stabilit y 
Surprisingly enough, one sees comparatively li11le com­

ment in constructional articles on the problems of achieving 
good stability in h.f. (or v.h.f.) high-gain amplifiers (except 
power amplifiers in transmiuers), though we find amplifiers 
still as ready to take off as they always have been. Perhaps 
the " lucky " ones among us are those who are content to use 
low Q input and output circuits and thus throw-away many 
of the inherent advantages of high slope valves-or altern­
atively take care lo keep the aerial connected to the input 
circuit to keep it damped down. 

A useful Jeuer by F8AJ on this subject appeared in QST 
(July 1966) primarily concerned with making optimum use 
of the EF183 frame-grid vari-mu pcnlode. F8AJ emphasizes 
tbat careful shielding of the following mixer stage has an 
important bearing on the stability of the amplifier stage. He 
does not like the idea of using negative feedback in the form 
of unbypassed catltode resistors 10 hold down the stage but 
prefers to control stability by the inclusion or a resistor (R) 
in series with the anode choke (a technique said to come from 
the KWM2). He says that the value of the resistor may have 
to be as high as 1000 ohms but can often be reduced in value 
as shielding and bypassing the stage is made more effective. 

He also comments: " Of course a high-transconductance 
valve deserves high-Q coils. If you have succeeded in pulling 
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an EF.183 in your old receiver without instability, don' t have 
too much pride in your ability until you have a Jook at the 
coils." FSAJ says he is using toroidal coils wound on 
powder-iron cores; this is only one of a number of references 
noted recently in favour of increased use of torodial and pot 
core.<;, which would seem to offer many advantages to the 
constructor i11 the confining of the magnetic fields, as well as 
in the high Qs obtainable. 

F8AJ's circuit for an EFI 83 first stage is shown in Fig. I. 
He points out that the rather unusual form of aerial input 
matching has proved very conven.ient for use with 50-75 ohm 
coax. although it is necessary for the value of the coupling 
capacitor to be adjusted and switched for each band; the 
value shown in Fig. J is for 3·5 Mc/s. 

O scilla t or Stabi l it y 
Unlike amplifier stability, oscil!lator stability is very much 

an " in " subject these days. The recent le11er by G3BlK 
(BULLETIN, September 1966), supported by the remarks from 
G5BB (see later), and some or the conclusions reached in the 
first of a serie,5 (" V.F.0, Stability-Recap and Postscript·· by 
WJDF in QST, Part I, September 1966) all underline the 
importance of temperature on 1he components, and par­
ticularly on the inductor, used in the frequency determining 
tank circuit of a variable frequency oscillator. 

Although WIDF suggests that certain important practical 
aspects of v.f.o. performance are lacking in the literature, we 
would refer him and others lo a most informative British 

Fig, I. F8AJ 's sunuted circuit for an Efl 83 r.f. amplifier. 
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book Theory a11tl Desig11 of Valve Oscillators by H. A. 
Thomas originally published in 1939 (but probably long out 
of print) which presented extremely detailed investigations 
into almost all aspects of frequency stabilization. 

All these sources confirm beyond question the importance 
of the Q and temperature characteristics of the tank circuit, 
independently of the actual oscillator circuit, and that the 
internal effects of valve heat are less important than that of 
the heat reaching the tank circuit (and hence in transistor 
circuits the effects of draughts, etc.). 

It would be pointless lo try to summarize in a few words 
all the important information assembled by Dr. Thomas, but 
we would just mention that he describes the construction of 
a temperature compensated inductor and that this descrip­
tion inspired G6NA to produce an article on the subject in 
the BULLETIN many years ago. 

ln so far as non-compensated inductors are concerned, one 
particular form of coil was found to have a temperall.1re 
c~fficient of about plus seven parts/millionl°C compared 
with around 35 p.p.m. for most forms of winding. This 
consisted of a silica former with the wire wound in grooves 
while hot, and allowed to contract: this particular 4·4 µH 
inductor consisted of 8 turns, 2·65 in. diameter, 0·064 in. 
diameter wire, with 0·2 in. turn spacing. A technique which 
offers an improvement of five is worth considering, particu­
larly since inductors of roughly this type can be found in the 
surplus market. 

WIDF comes up with some very practical points. He 
emphasizes that in amateur operation one is interested 
primarily in relatively short-term stability, since we arc 
seldom concerned with staying on precisely the same 
frequency for more than an hour at the most, and thus 
amateur requirements tend to differ from those of other 
radio communications services where long-term stability is 
often of paramount importance. 

He also believes that we tend to judge the suitability of a 
pentode valve for oscillator applications by its transcon­
ductance, but this in fact does not constitute a real figure of 
merit, which for most circuits involves the grid-to-screen 
transconductance which is not usually published: his pro­
posed circuit uses a high-mu triode. 

On many occassions in IT we have stressed the importance 
of heater variations (shown very clearly in Dr. Thomas's 
book). WIDF says:" in looking for ways to reduce heater­
voltage effects it was found that a higher anode voltage (I 05 
volts) and a lower grid leak (10 K ohms) effected a worth­
while improvement." He also found differences between 
valves, and noted that a 6U8A was considerably better than 
the earlier 6U8, presumably because the 6U8A was designed 
for controlled heat-up. 

On tank circuits, WI.OF states that slug-tuned coils arc 
··worse than equivalent coils without slugs, since the iron 
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Fir. 3. E11ential1 of a doubl•balanced mixer circuit u1inr two 
pentodes (Electronics lndu1trie1). 

has a rather poor temperature coefficient." He finds that 
silver-mica-moulded (" postage stamp ") fixed capacitors 
better than the dipped type. 

As part or this series, WI DF is presenting a design for a 
heterodyne type v.f.o. and in the first part gives the basic 
variable oscillator using the triode section of a 6U8A 
(Fig. 2), of which the pentode section will form the buffer. 
He stresses that " gain in either power or voltage " is the 
last thing that should be expected of a true buffer." 

Dou ble-b a l a n ced V a lve Mixer 
The increasing use of mixers in s.s.b. transmitters, hetero­

dyne v.f.o.s and, potentially, in frequency synthesizers for 

Fir. ... WlQLV'• variation of the double-balanced mixer u1inr a 
double triode. 

both reception and transmission means that there is a rising 
demand for balanced mixer circuits which eliminate, or at 
least greatly attenuate, as many of the unwanted output 
signals as possible. The conventional balanced mixer 
eliminates the oscillator frequency from the output, leaving 
the input and the heterodyne products. ln a double­
balanced mixer both the local oscillator and the input signal 
frequency are cancelled out, leaving a much cleaner output. 

The circuit of a novel double-balanced mixer using valves 
was described back in October J 960 by H. T. McAleer in 
£/ectro11ic l11d11s1ries and one version. using a double-triode 
subsequently turned up in a crystal·bank frequency syn­
thesizer by W3QLV (QST, December 1964). Fig. 3 shows 
the more elegant version using two pentodes such as the 
6AU6 complete with balancing potentiometer; and the 
simpler double-triode version used by W3QLV is shown in 
Fig. 4. 

An advantage of these circuits is that unlike most standard 
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double-balanced mixers there is no requirement for push-pull 
drive for correct operation. T he simpler double-triode 
version does not provide such good suppression of the funda­
mental frequencies since direct feedthrough from input to 
output can occur through grid-anode capacitances, but it can 
be more conveniently fashioned with a single dottble triode 
valve. The circuit can be thought of as a pair or groundcd­
cathodc amplifier stages driven in parallel by a pair of 
grounded-grid amplifiers, with common anode load; since 
gain of the grounded-grid states is equal and opposite to that 
of the grounded-cathode stages, the net gain is zero at the 
input frequencies. 

More FETs 
Several points arise out of the notes on junction-gate r.f. 

FETs in the September TT. More and more semiconductor 
manufacturers are now offering field effect devices, and 
among the many articles now appearing is a series by 
K7HQN of Motorola starting in C Q (August 1966). This 
firm is marketing several of the devices about which we 
wrote, including the attractive 2N3823. Dut the firm also has 
a series of lower cost units including r.f. types 2N4223 and 
2N4224 wh.ich appear to be retai ling around 25s. apiece in 
the States and have a noise figure of about Sdb at 200 Mc/s. 

Fairchild in the States· have an SE530J device for con­
sumer applications, stated to be an 11-channel depletion mode 
MOSFET for r.f. amplifier and mixer stages in h.f. and 
v.h.f. receivers (price unknown). WAICCH (see later) a lso 
draws attention to a new Fairchild 2N4360 epoxy-cased 
p-channel FET which sells in the States for 95 cents (say 7s.) 
and under half this price if you should require 1hem in lots of 
10,000! WAJCCH says tl1is devicr i~ promising for low 
frequency applications, and the makers do quote some 
parameters at 1 Mc/s. He also mentions the Texas Instru­
ments TIS34 as the cheaper brother of the 2N3823. 

G3JOO points out that not a ll FET devices can be re­
garded as low-ga.in units, since some devices have 1rans­
conductances of up to 14,000 1•mhos; he also mentions that 
the Tl 2N38.l9 is being quoted at £1 6s. which is a few 
shillings more than the figure suggested by G3UMF, with the 
2N3823 currently at £3 15s. In general, prices for semi­
conductor devices seem to have an elastic qualil}'. as it all 
depends upon how many you buy. 

G3JGO also wonders whether the capacitance of the 
junction gate varies with reverse bias as in a voltage variable 
capacitance (this seems io be suggested by a Ferranti 
application report) and if so whether this could not cause 
cross modulation effects which would presumably be absent 
in the insulated-gate varieties. We have not fou nd any 
reference to this in the admiltcdly pro-FET reports that we 
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have read; and it is perhaps worlh noting the conclusion 
reached in a report on using FETs in high-fidelity v.h.f./f.m. 
tuners·• the perfom1ance is as good as, if not better, than the 
performance of the best valve front ends, and is a t least 20db 
better than the best transistorized front end using the best 
available bipolar transistors." This does not mean that all 
front-ends using bipolar transistors arc necessarily bad in 
cross-modulation performance (certainly we found no sign 
of this in trying out the Plessey PR l55) since there arc ways 
round the problem: but it is an indication that with a 
straigh1forward circuit it should always prove possible to 
obtain lower crossmodulation wi th an FET than with a 
bipolar transistor. 

R eceivers with FETs 
The references to the Davco DR30 receiver (IT September) 

brought two letters from across the Atlantic on the same 
dayl One was from Paul Franson, WA ICCH. editor of 
73 Magazine who wrote the review of the original non-FET 
version (73, May 1965 and not 1966 as stated last t ime). The 
other was from Edgar Seclcr. WI BDF who, as a purchaser, 
feels there arc still a few bugs to be worked out (at least on 
his particular model, as delivered) but has high praise for 
some of the fea tures. 

WAICCH is convinced that the FET front-end adds to the 
appeal of the set a nd believes the crossmodulatioa perform­
ance now stands comparison with highly respected valve 
receivers. He adds that K4BXO of Davco says that the only 
known cases of FET bum out are the result of direct applica­
tion of r.f. energy to the aerial terminal-a test not to be 
recommended even with valve receivers. 

WAICCH sends along some pulls from the October 73 of 
a low cost F ET 2m converter based on three T1S34 devices 
(two r.f. and mixer), plus a bipolar 2N3563 as crystal con­
tl'Olled oscilla tor, designed by K 6HMO. Fig. 5 shows the 
middle portion of this design, with one of the r.f. stages and 
the mixer. ln the States these Texas Jnstrwnents devices are 
selling around £1 and seem to be very close to the 2N3823 in 
performance. lt is said, incidentally, that it is becoming much 
cheaper to buy semiconductor devices which have an 
individual maker's designation than one carrying a standard 
JEDEC (i.e., 2N--) designation. 

Articles on FETs which have already been published in 73 
include a long one on general theory and applications 
(December 1965), crystal oscillators (March 1966), r.f. 
applications of the 2N3823 and the cheaper T1S34 (May 
1966). etc., and others are in the pipeline. 

And you will already have read G3Hsw·s article in this 
issue! 

16K 

RECEIVER 

Sill 47pF 

Fie. S. Part of K6HMO's FET 144 Mc/s 
conve rter which cla ims a noise fiaure 
under l ·Sdb, a aain of l7db a nd n r r cood 
r ejec·tion or cro1 .. modul~tion products 
usina Tisi. dev ices. It provides an inter­
~tinr comparison with GlHBW's desian 
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The J a p anese Scene 
For many years, the American journals and magazines. 

with their large issues and apparently unlimited resources. 
have been the envy of those of us concerned with technical 
publishing. But a t present for sheer bulk of information per 
issue there can be few Amateur Radio journals anywhere in 
the world that can match the Japanese JARL journal 
CQ ham radio. This currently runs to well over 250 pages 
per month, with literdlly hundreds of diagrams in each issue, 
and leaves one wondering what kind of editorial and 
advertising organization does JARL have to produce these 
bumper issues? And what are Japanese printing costs? 

In 7T(March 1966) we listed some of the communications 
receivers marketed by Japanese firms. and a number of these 
are now available in the U.K. These sets are pricewisc 
extremely competitive. even though import charges, etc. mean 
that they arc often offered here at roughly double the prices 
listed for domestic sale in Japan. Several interesting new 
equipments arc reviewed in recent issues of CQ ham radio 
and arc likely to reach the UK in the near future, if they 
are not already here. 

fT/00: This is a particularly interesting looking s.s.b./a.m./ 
c.w. transceiver running some 120-watts p.e.p. on 3·5 to 
28 Mc/s using a ll semiconductor devices with the exception 
of the transmitter driver ( I 2BY7A) and power amplifier 
(two 6J M6s). There are about 35 transistors and a lot of 
diodes. Main filter is 3180 kc/s with six crystals, and the 
v.f.o. covers 8400 to 8900 kc/s. Although a full circuit 
diagram and pictures arc included in the July issue of the 
journal, it does not appear to have been priced at this time, 
but is clearly an advanced piece of amateur gear. 

ST700: T his is a 3·5 to 28 Mc/s companion transmitter to 
the SR700A receiver (7T, March 1966). The output stage is 
two 2846 tctrodes. Power is given as 200 walls p.e.p. · for 
s.s.b. and c.w. and about 100 watts a.m. Valves are used for 
all purposes other than the power rectifier diodes. Each band 
covers 600 kc/s. Filter is at 455 kc/s. Price in Japan is 
apparently under £80. 

A litt le rig, the Toyomuna " QRP-20 " covers all bands 
from 3·5 to 50 Mc/s with 6BA6, 6CL6, 2E26 transmitter and 
I 2AX7 and two 6BQ5 modulator running some 25 watts and 
offered at under £30. There is also the TX388SB, a com­
panion s.s.b. transmitter to the popular JRJOOS receiver 
which is usually known in the UK as the HA350. And these 
arc only a very few of the many rigs featured in the adver­
tisements- and the journals also contain much evidence that 
home-construction is equally flourishing. 

The Rediton R408 all .. transistor communic:ation1 rec.eiver c,overs 
13 kcfs to 28 Mc{• without a break. 
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Tra n sistor Communications Receivers 
In the July 7T. in commenting on the various high per­

formance all-semiconductor receivers now being marketed 
by British firms, a brief reference was made to the Redifon 
design. Steve Gall, G3UCM has sent along some details of 
this receiver (model R408) mentioning that although this set 
is a general purpose receiver and not intended solely for 
marine purposes, a further version (R500) is being developed 
for point-to-point use. 

The set is intended for all modes, including a.m., c.w., 
s.s.b., i.s.b., d .s.b. and f.s.k. and covers 13 kc/s to 28 Mc/s 
without a break. Up to 650 kc/s the i.f. is 80 kc/s, but another 
i.f. of 470 kc/s, I ·5 Mc/s or 4·5 Mc/s is switched in auto­
matically on the higher ranges, and above 4 Me/s the front­
end is crystal controlled in J Me/s-wide bands. The 80 kc/s 
filter is continuously variable in bandwidth from 8 kc/s to 
800 c/s with a crystal filter giving a 160 e/s bandwidth. 
Shape factor is claimed as I ·4 : I (but this is presumably that 
measured in the most favourable conditions wi th minimum 
nose selectivity). High sensitivity, and resetting accuracy 
of J kc/s arc among the features. 

An interesting constructional feature is the use which is 
made of printed wiring boards, but these are made from 
fibreglass for good h.f. performance. Modular construction 
is used, with each r.f. stage, placed at 90° to the bandswitch, 
removable since the bandswitch is composed of several 
sections buucd together in the manner of woodwork joints. 
The a.g.c. has four positions, on each mode. 

After warm-up, drift is claimed to be less than 40 c/s in any 
half-hour period. A wide temperature range is possible by 
the use of silicon planar transistors. Weight is SS lb. and 
the case measures Si in. high, by 17 ! in. wide by J 9¥- in. deep. 

G3UCM docs not mention the price range, but we gather 
this is in the £600 category. He feels that several features of 
this design arc of interest to amateurs. 

Another British all-semiconductor receiver not mentioned 
in July is the R 7020 by C & N (Electrical) Ltd., a double­
convcrsion 0·6 to 32 Mc/s receiver which can be run from 
U2 cells and which was originally developed for use in the 
Antarctic. 

Aerials for DX 
Another new QST series. ·· Station design for DX " by 

W3AFM comes out firmly in favour of horizontally polarised 
h.f. aerials, basing his argument on the high ground losses of 
verticals. His estimate is that the radiat ion etliciency of a 
quarter-wave ground plane with the usual four earth radials 
is ·· probably less thtin 20 per cent " obtaining this figure by 
interpolation of figures given in 1939 by G . H. Brown of 
RCA (in fact this was an investigation into the direct ground 
wave of m.f. broadcast aerials and is probably not directly 
applicable to sky wave radiation). Certainly, the work by 
Brown did emphasize the tremendous importance of an 
extremely good earth system for vertical radiators, but we 
do not think that all users of ground planes will agree with 
W3AFM's views. though it must be admitted that verticals, 
even when correctly matched. can sometimes prove 
disappointing. 

Less controversially. W3AFM draws altcntion to the many 
different ways in which manufacturers can state ··aerial 
gain " (this subject is well covered in an article in Wireless 
World, October 1966). In an attempt to resolve some of 
these differences- which apply just as much to manufacturers 
of commercial transmitting aerials as to the fim1s catering 
for amateurs- the CCIR has rec.cntly proposed a new term 
e.i.r.p. instead of c.r.p.; this will stand for ··effective isotro­
pically radiated power ·• to clean up the ambiguity that arise 
since c.r.p. is sometimes with reference to a dipole and 
sometimes with reference to an isotropic aerial {the imaginary 
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aerial which spreads its radiation out in a ll directions 
equally). 

Sometimes o ne feels that the dominance of the directional 
aerial scene by Yagis and quads, good though they undoub­
tedly arc, has tended to mean that to many newcomers the 
8JK, Bruce, Sterba, etc., are little more tha n names dimly 
from the past. W2EEY/ I has some no tes in 73 (August 
1966) on curtain type aerials, wl1ich can make effective fixed 
beams, and makes the point that these are high-impedance 
arrays and so make the dimensions far less critical than, for 
example, with Yagi elements. This strikes a chord since for 
many years our own basic aerial has lx--en the 300-ohm 
ribbon-type folded dipole (7T/t RA, page 78) which is one of 
the least critical and most satisfactory forms o f single-band 
dipole and capable of reasonable results whcn·about 20 ft. 
above indifferent ground, or inside a ttics or jammed between 
buildings. Altho ugh most curtains tend to require a fair 
amount of real estate and high suppons, the 20m array 
given by W2EEY (Fig. 6) is capable of fitting into many 
gardens and gives low angle radiation on either side of its 
axis. 

A useful form of unidirectio nal aerial which has also been 
around a long time but bas apparently never appeared in the 
BULLETIN is the ·• ZL-Special " which can be easily slung up 
as a fixed beam, or can be fashio ned into a rotatable beam 
by using I in. tubing. Basically two folded dipole elements 
are driven with current 135° out of phase using transposed 
300-ohm line as a !-wave phasing section. Figs. 7 and 8 show 
two slightly different fom1s of the ZL-Special, one from 
Amateur Radio A111e1111a H{//11/book (W6TYH} and the other 
from A111e11111mb11ch (DM2ABK); the laner source also 
rpovidcs suggested dimensions for use where the spacing 
hetwecn the dipoles is reduced to about one-tenth wavelength. 
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Fis. 7. The W6TYH version of the ZL·•peclal undlrectlonal aer ial 
(I in. aluminium tubinc). 
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Gain o f this aerial is usually given as about 6 or 7d b 
better than a d ipole, with a very good back-to-front ratio to 
cut down reception from unwanted stations. 

21 Mc/s Vack a r . . . 
A. H. Bruce, GSBB, has been expertmentmg with a 

transistorized Vackar directly <>n 21 Mc/s and confirms 
G3BIK·s remarks in the September issue on the need 10 
build transistor oscillators in a heavy metal box to keep out 
d raughts. His breadboard 2 1 Mc/s emiuer-keyed version is 
based o n BRS2S769's circuit with an OCl70 buffer: see 
Fig. 9. 

At this relatively high frequency, he finds it extremely 
sensitive to slight temperature changes (this is clearly a 
question of the tank circuit tempera ture coefficient rather 
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than the oscillator c ircuit as such). He writes: " ln fact if l 
breathe on it the frequency just whips away almost immed­
iately some 25 kc/s lower-and returns when it cools off 
about IS to 20 seconds la ter. 1t is quite fantastic, maybe 1 
have invented a new f.s.k. system ! 

•· T his was first noted when sharp gusts of air were coming 
from the french windows. Thinking of G3BlK's letter I shut 
the window and the frequency became more stable. When 
some feet away from the oscilla tor drift is about 10 kc/s in 
half-an-ho ur, but creeps-apparently from body heat-when 
a foot o r so away but beyond the inHuence of " hand 
capacity." But ·r feel convinced that with the oscillator in a 
small die cast box with buffer and about four OCl70s as p.a. 
a QRP 21 Mc/s transmitter wo uld be possible." 

A suggestion arising from the ea rlier remarks might be to 
eliminate the slug tuned coil in favou r of o ne with less 
temperature sensitivity. . . 

Since the above notes were wrttten, a further le11er o n thts 
subject has come from Paul Ha.rris._GJGF~. who has ~en 
working on Vackar-type trans1s1onzcd osc11lators as b1gh 
as 70 Mc/s. He writes: "a number of points of interest have 
come to light: ( I) maximum stabil!tY is ~chi.eved with any 
particular transistor when the workmg pomt ts set so that 11 
operates in Class A; (2) when greatest stability is required , 
the transistor should have a cut-·off frequency of at least ten 
times the frequency of oscillation; (3) but selecting a tran­
sistor as in (2) does not necessarily imply that the best 
stability will be achieved, since certa!n h.f. type~ suffer bad~y 
from random internal changes wluch result in spasmodic 
changes in frequency and/o r high rate of drift ; (4) of the 
types checked so far, alloy-drift are superior, and particularly 
outstanding up to 70 Mc/s is the ADTl40. 
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G3GFN says he has developed oscillaiors covering 
I ·8 Mc/s lO 30 Mc/s. A check against a 500 kc/s crystal 
d1cckcd with MSF and continuously checked at 2·5 Mc/s, 
shows that the 30 Mc/s oscillator has a drift or some 500 c/s 
in the first minute of switching on. but thereafter. and under 
constant temperature conditions. drirt does not exceed 50 c/s 
an hour. G3GFN also suggests that capacitative coupling 
10 the Vackar is not the way to obta in optimum stability. 

G3GFN does not say how he obtains .. constant tempera­
ture conditions " which would appear 10 be one o f the 
most important considerations. 

Transistor Power Amplifie r 
The interest in the use o f transistors as h. f. and v.h.f. 

power amplifiers, either for low-power transmillers or for 
use in exciters continues to grow. But, as has been indicated 
in t he past, this is a matter in which some caution must be 
exercised unless an unlimiied supply of these relatively 
expensive devices is available. 

R . C. Marshall , G3SBA recently drew o ur allention to 
some pertinent notes in the Moturofa Se111ico11d11ctor Circuits 
Mt1111111l. of particular interest to those who are trying their 
hand at designing their own amplifiers. 

In traditional valve practice, there are o nly a few fairly 
straightforward limitations to what a valve can be expected 
10 handle safely: the most important being maximum 
dissipatio n of the various electrodes. But rather different 
considerations apply 10 transistors and these have led to the 
concept or operating strictly within the d.c. safe area. II is 
most important to note, for example, that because of the 
limited base-width a transistor designed for operation in 
class C wi ll be unsuitable for use in a d.c. biased class A 
circuit at even a fraction of its rated power output. T he 
Motorola manual quotes as an example the 2N2947 which 
can be operated safely in class C with one amp collector 
current from a 25 volt supply; if a continuous d.c. voltage 

RSGB BULLETIN NOVEMBER, 1966 

and current of this nature were applied the maximum device 
d issipatio n would not be exceeded but the transistor would 
be instantly destroyed due to exceeding the safe area. 

A term which often crops up in h.f. power amplifier stages 
is secondary breakdo11111- this is a dcstmctivc condition 
which can occur when the rat ings of the safe operating 
area a rc exceeded. Second breakdown seems to be due to a 
sudden concentration of energy into a small area of the 
transistor; this energy being a function of collector voltage, 
collector current, and time; and the practical effect is a 
collector-to-emitter short. 

The point to note is that the factors which limit power 
output from a transistor p.a. arc seldom power dissipation. 
An h.f. transis tor in a typical class C circuit is usually limited 
by peak voltage or by peak ClLrrcnt well before the dissipation 
limit is reached. Another feature is that the power gain of 
class C amplitiers (including doublers and triplcrs) decreases 
not only for low d rive power but a lso for over high drive 
power. 

Motorola point out that transistors will collector modulate 
akin to valves, with a few exceptions. However, since 
transistors are normally current and voltage limited, a device 
near its limits cannot be up-modulated from that power 
level; a nd in fact a collector supply voltage or only one­
fourth the maximum rated voltage must be used. Since the 
peak current must double a lso, the carrier level of one-fourth 
maximum power output must be maintained in order to 
permit JOO percent up-modulation. 

Motorola stress that feed-through capacitance allows 
some carrier to pass through even if the downward peaks of 
audio reduce collector to emitter voltage to zero, and it is 
for this reason that some modulation of the driver is needed 
if good down modulation of the p.n. is 10 be acl1icvcd. There 
is less carrier fecd-lhrough when ncommon-baseconfiguration 
is used. 

There is a good deal more that needs to be said on this 
subject but, for the moment, it will have 10 sumcc to stress 
that a class C li.f. or v.h.f. power amplifier can be tricky if it is 
being worked anywhere near its rated limits- and even 
greater care is necessary with linear amplifiers. 

A recently introduced Telefunken output valve, 1ype 
E L30!0, may well have interest for s.s.b. output stages or 
drivers in rigs using transistorised exciters since it has a 
slope of 50 mA/ V, according to a recent review in DL-QTC. 

H e re and There 
G3JGO wonders whether any member knows what basic 

technique is being used in the compact h.f. bidirectional 
couplers now bcjng marketed in the States by such firms as 
A nzac Electronics; he thinks it may be some form of wide­
band tra nsforrner. Any ideas? 

A most interesting leucr from Mike Barlow (ex G3CYO of 
a111a1cur TV fame) raises some points about using varactors 
as linear triplers (our immediate reaction is that it seems to be 
more common practice to use the up-converter technique) 
and also the possibility of amateur use of comb and inter­
digital filters (these are a relatively new form of bandpass 
v.h.f. or u.h.f. filter using arrays of parallel rods between 
ground planes, and seem to offer a highly efficient filter with 
simple construction). 

Mike Barlow is now in lhe Montreal area of Canada a nd 
notes that a rash of 2m repeaters on high points is springing 
up. He wri tes: "lam in two minds <IS 10 whether this is a 
good thing or not. For the listener it is fine- good st rong 
signals from a ll stations and a ll on the same chan nel, so a 
listening watch is feasib le. Against, however, is t he fact that 
nobody needs gear bellcr than the minimum to trigger the 
repeater transmiuer and receive it- so some of the gear 
really is minimal." He reports plenty of jobs going in Canada 
- but perhaps we had better say nothing about that or we 
s hall lose too many readers. 
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T he 70cm tripler constructed by 
G6JP. h runs 111fely a.t 10 watu out put. 

A Varactor Tripler for 70cm 
By G. R. JESSOP, G6JP• 

THE advances made in semiconductors in recent times 
have not only made available transistors which will give 

up to 40 or 50 walls at 50 Mc/s or I 5 walls al about 180 Mc/s, 
but have also led to the production of varactor diodes which 
can be used 10 double or triple output frequencies at high 
efficiency. II is obvious that suitable power varaetor diodes 
for operation in the I 50 10 450 Me/s region at output powers 
of up to more than 20 walls with as much as 75 per cent 
efficiency offer an aurac1ive means of gelling on to 70cm 
using existing 2m equipment. Another notable advantage of 
the varactor is that it is entirely r.f. powered: no other power 
supplies are required for its opera1ion. 

This article docs not propose to deal wi1h the theo retical 
aspects of varactor diodes, but simply 10 provide the amateur 
with sttfficient constructional details to produce a lriplcr that 
will provide an output or more than 10 watts on 70cm. The 
heart of this unit is a Mulla rd BA Y96 varactor diode; this 
and all the other componen1s a rc built in to a small diecas1 
box, which doubles as an adequate heat sink. 

Although frequency or similar modulation is the preferred 
method of modulation, certain types of varactor diode, of 
which the BA Y96 is an example, will give good speech 
quality at lhe 70cm output when driven by an amplitude 
moduJated 144 M/cs input. It should, however, not be 
assumed that all varactor d iodes will give an equal perfor­
mance in this respect , for many will not and hence frequency 
or similar modulation will have to be used. 

Operational tests with the circuit of Fig. I have found 
144 Mc/s a.m. drive satisfactory, and this good performance 
has been confirmed by the manufacturers so that a tripler 
using this particular diode can be relied on to be suitable for 
either frequency or amplitude modulated drive. 

It can be seen in Fig. 1 that the diode is used in a shunt 
arrangement with an auto-bias resistor connected directly 

• Member or RSGB Technical Commiucc. J2 North View. Eastcotc. 
Pinner, M iddlcscx. 

no 

across it. T his system is convenient as it allows one side o r 
the diode to be fixed directly 10 the diccast box. 

The Circuit 
T he three tuned circuits arc tuned to the input frequencv, 

144 Mc/s . the idler (second harmonic) frequency. 288 Meis. 
and the wanted third harmonic. 432 Mc/s, the varac1or diode 
being conne:tcd to the junction of these circuits. The input 
tuned circwt consists of Cl. C2 and LI , the idler circuit is 
composed of C3, L2, and C4, LS arc tuned 10 432 Mc/s. As 
all lhcsc circuits have a common point a1 the diode there is 

INPUT SCREEN l 
I 

IOpF 
mnx 

i 

12pF 
mnx 

OUTPUT 

6pF 
max 

Fig. I. The 70cm tripler circuit. LI , 6 turnt:, 18 s.w.1., T\- in. diam., 
I in. Iona: Ll, l turnt. 14 1.w.11., ..'{ in. diam., t in. long; Ll, 18 •.w.c .• 
shaped a.t thown, and tpac.ed h 1n. from L<I; L4, i in. o.d., -h i n . 
i.d. copper table, 4! in. Iona; LS, 18 1.w.z., ~• dr-~win1. spaced j; in. 

from L4. 
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naturally some in teraction between the circuits, a nd thus any 
adjustment 10 one must be followed by rcadjus1me.n1 or 
the o thers. 

As can be seen from the photo~raph and layout d iagram 
the 432 Mc/s circuit is screened from the input a nd idler 
circuits by a screen running the length o f the diecast box. 
The connection from the common junction of the three 
circuits passes through the screen, insu lated with a small 
p.t.f.e. insula to r . to its tuning capacita to r C4. T his circuit. 
comprising L3, C4. is coupled to the high Q circuit L4, CS, 
and the output circu it LS, C6 is in turn coupled 10 this high 
Q circuit. 

Use of the high Q circuit enables a consider.able degree of 
filtering 10 be a ttained and ensures that both input a nd idler 
frequencies are sui1ably attenuated in comparison to the 
wan ted 432 Mc/s (third harmonic) output. Examination of 
the ou1pu1 on a spectrum analyser shows chat 1he presence of 
1he input ( 144 Mc/s) an:I idler (288 Mc/s) freq uencies arc 
barely noliced when compared 10 the 432 Mc/s signa l, like­
wise, the ou1pu1s a l fourth and fiflh harmonics arc very low, 
a nd 1hc only ou1put present at any significant magnitude is 
the sixth harmonic of the input frequency (twice the o u1 p1u 
frequency) a l 864 Mc/s. 

Construction 
The conslruction is rea lly self-evident from the illustra­

tions, but the following information deals with vario us 
deta ils which may 1101 be apparent. 

(i) C2 a nd C3 arc standard chassis fixing capacitors. 
(ii) CS is made from a Mullard type C004EA/ 12E 

tubular trimmer by removing the outer p late (fixed 
tube) a nd inserting the remaining insula tor a nd mov­
able inner plate into the end or the copper tube which 
fonns L4. 

(iii) The input and output connections used in the p roto­
type arc RNC 50 ohm types. T he pallern is not 
critical. 

(iv) Care should be taken 10 ensure that the ind uctors LI 
L2 a nd L3 arc terminated in a common point at the 
varactor terminal. It is convenient to include the lead 
of the a uto bias resistor. 

(v) The varactor diode should be firn1ly fixed to the d ie­
cas t box 10 ensure good thermal contact. 

(vi) L4 is fixed to the end wall of the diecast box by a 
spindle lock collet. adjusted to be a tight fit with the 
j in. copper lllbc. 

Alignment 
T he individual circuits should be adjusted fo r maxim um 

power o utput :JI the wanted frequency, but any a djustment 
of o ne circui t must be accompanied by readjustment o f the 
other c ircuits. When! maximum efficiency is required. 

Fie . 2. Layou t o f t h e triple r in the d iecut box. T he d iode is bolt e d 
d ir ectly to t h e ba.se. 
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adjustments must be m;1dc for o ptimum outpul whenever 
the drive power level is changed. 

When correctly adjusted. an output power of 10 watts at 
432 Mc/s should be obtained for a drive power of 
15 walls at 144 Mc/s. The spurious output should be low 
enough for the uni t 10 be connected directly 10 an aerial. 

In adjusting the coupling between the input and output 
432 Mc/s circuits and the high Q circuit, care sho u ld bt> 
taken to avoid too tight coupling which would reduce the 
effectiveness of the high Q circuit as a filler. 

Operation 
T he diecast box will reach a steady state temperature of 

40-4S°C when the diode is dissipating 5 watts (15 watts 
input. IOwalls output). lf it is intended to operate the unit at a 
higher power level, up to the maximum rating of the diode 
it may be necessary to increase the cooling area by adding 
fins to the box in the region of the diode fixing stud. 

Modulation 
As mentio ned earlier, it is possible 10 obtain good modu­

lation output when driven by a n amplitude modula ted 
144 Mc/s signal. The actual level o f the modula tion should 
however, be restricted to 80 per cent to avoid the intro: 
duetio n of distor1io n. 

A lthough the varactor diode is called in this and simila r 
a pplicatio ns a mult iplier- in this case a triplcr- it does not 
however, function in the S<ll llC manner as a valve lllllh ip lier'. 
For the purpose of understanding how this " tripler" can be 
used and produccgoodamplituclcmodl•la1ion,i1 should instea d 
be regarded as a parametric up converter. An indication of 
the suitability of a varacto r diode to give a good a udio 
!nodulation p~rformancc is indicated by the linearity of the 
mput/output power characteristic, which in the BA Y96 is 
particularly good. ' 

Conclus ion 
. T his unit makes an auractive add -on unit to enable opera-

11011 o n 70cm from a 144 Mc/s transmitter for field a nd 
portable operation, or as a d river for a high power 70cm 
amplifier. 

A ".'aractorcan be employed a as doubler, which, a lthough 
unsunablc for use wnh an existing 2m transmitter 
dispenses with the need for an idler circuit This configura tio~ 
is obviously less convenient. but there a~e probably several 
amateur applications where the improved efficiency would be 
advantageous. 

Radio. Club to be Formed in Taiping 
. K .. H~rvant S111gh. BERS886, hopes to form a radio c lub 
m T a11?111g, Perak. a nd would be grateful for a ny old radio 
m~gazmes an~ call books mem bers may care to send him. 
His add ress 1s 3 1 (774) Upper Museum Road Ta iping 
Perak, Ma laysia . ' ' 

Tape Correspondent W anted 
_Dick A llisell, A5 154, who is 14, would like 10 tapespond 

wnh a no th7r s hort wave listener of his own age. H is ta pe­
r~order will take reels up to Si in. (speed 31 i.p.s.) but he 
will use small reels if requested. 

D ick's add ress is Springbank. Oyouets Road, St. Peter 
Po rt, Guernsey, C.I. 

Amateur Te levis ion in Franc:e 
~ ne~v French Amateur TV Group has been formed in 

Paris with Bertrand Deshayes as President. A branch o f the 
Centra\ Radio Club of Paris the group is using a 50 watt 
1ransm111er on 437·5 Mc/s video wi th sound transmitted o n 
3:5 Mc/sand. 144 Mc/s. The standard used is 625 line posi­
ttve modulauon suppressed sideband. 
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Sure Starting on " Four " 
By W . A. SCARR, M.A., F.B.l.S., GlWS • 

BRITISH amateurs enjoy a special privi lege in being able 
lo operate within a small frequency band in the region 

of 70 Mc/s. Although gradually on the increase, activity in 
this band remains well below average and in some areas of 
the country can only be described as slight. 

As a band for portable work, 4m excels; the apparatus can 
be simple and the drain o n batteries can be kepi within 
reasonable proportions. Those nervous of using the ba nd at 
home for fear o f causing T V! may leave this worry behind by 
engaging in portable or mobile operatio n. 

The purpose of this a rticle is to suggest a number of ways 
in which simple and inexpensive gear may be assembled 

sufficiently stable to make stabiliza tio n of the h.t. supply 
unnecessary. 

The writer' s version of the circuit is given in Fig. I, and this 
should be used in conjunction with the constructional 
directions given in G 3TR 's o riginal ar ticle . The most 
impo rtant item is the oscillator, a nd the use of air-spaced 
padding capacitors is strongly recommended. The variable 
capacito r should be about 8 p F, while the two padding 
capacitors are a miniature 50 pf air-spaced trimmer and a 
Philips 3-30 pF tubula r trimmer. 

The i.f. finally chosen was 10 Mc/sand the oscillator was 
therefore designed 10 lune from about 59· 5 Mc/s to 6 1·5 
Mc/s, this giving adequate band-spread on the slow motion 
dial. The i.f. coil in the a node o f the mixer valve (L4) con­
sists of 28 turns of 34 s.w.g. wire close-wound on a :I in. 
fo rmer and the o utput coil (L5) of 8 turns. 30 s.w.g. wire. 
wound over L4. 

The resistor in the h.t. supply lead to the oscillmor is 

Fia. I. Circuit of the 70 Mc/s converter ori1inall y d eveloped by GlTR. Co mponent details are identic-al 
to the original desisn, with t he exception of the followinr: L4 (for 10 Mc/s i.f.), 28 t urns, 34 s .w.g. 
enam. wound on t in. diam. Aladdin former; LS, 8 t urns, 30 1.w.c. wound over L4; L6, 3 turns , 18 s .w.1., 
j in. int~ dia m .. turns spaced ,~ in., self supportina:. centre tapped. RI is possibly rather a hich value., 
be ing outside the manufacturer's recommended operating conditions; the value has been experi .. 

mentally reduced to 100 ohms, but no difference w as observed. 

whic h will permit reliable a nd enjoyable o peration on the 
band, special attention being paid to portable requirements. 

Reception 
During the last few years. many a rticles have been wrincn 

describing converters a nd complete receivers for the 4m band 
a nd it is not proposed in this article 10 a dd to their number. 

Perhaps the simplest requirement is a two-stage arrange­
ment of r.f. amplifier and mixer, such as the exccllem c ircuit 
described by J . C. Graham, G 3T R, in the September 1964 
RSG B B ULLETIN. The writer has constructed a tunable 
version of this converter which gives such excellent perform­
a nce that, with G3TR's permissio n. it is briefly described 
here . In tuning the i.f. o f the main receiver for listening on 
70 Mc/s, one inevitably encounters some degree of inter­
ference either from .. birdies." .i.f. breakthrough or TV 
harmo nics. In some areas. such as those served by Channel 
4 televisio n. the laner may be a real nuisance. However, by 
using the converter oscillator for tuning and ma king careful 
cho ice of fixed i.f., the desired signals may be received 
against an entirely quiet background. With a view to 
portable work, G3TR 's circuit was further simplified for use 
with a s ingle 200 vol! 11.l. supply. the oscillato r being 

•2 Fairway Close, Worlcbury. Wcsion-supcr·Marc. 
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15 K ohms which. with a supply voltage of 200, wi ll place 
about 100 volts on the oscillato r anode. 

With a view to facilitating portable o peration fro m a 12 
volt accumula tor as well as 6·3 volt use in the shack, a 
doub le-po le, double-throw switch was fitted to the panel a nd 
the heater wiring was arranged as shown in Fig. 2. It need 
hardly be added that every care must be taken 10 a void 
connecting a 12 volt supply with the switc h in the 6 volt 
position, and constructo rs would be well-advised to label 
the switc h clearly. 

Ln Other respects the ci rc uit is as originally devised by 
G3TR. 

The tunable converter was built on a chassis 6 in. x 4 in. x 
2~ in., with a front panel or sufficient size to accommodate 
the slow-motion dial. Constructors will doubt less wish to 
vary the design to suit their own requirements, but if the 
ECH81 valveholder is mo unted o n the c hassis with the 
oscillator coil and capacitors above the chassis, every care 
sho uld be taken to keep the grid and anode leads as sho rt 
and d irect as possible, using stout wire and feed-thro ugh 
insulators of good quality. 

The unit is linked to the main receiver input terminals by a 
short length or co-ax cable and the main receiver is left tuned 
to 10 Mc/s. Fo r portable work the converter may con­
venient ly be powered by a simple d .c.-to-d.c. transistor power 
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Ef183 ECH81 12v 

~f-] 
k . ..:J 

6V 

HEATER 
SUPPLY 

{6 orl2V ) 

Fis . 2. W irin1 of the d.p.d.c. sw itch which permits the. 4m converter 
to be used with a 6 or fl volt heate r s u pply. 

supply giving 180 to 200 volts output and working from the 
car accumulator. 

TV Eliminator 
Most of the converters described in amateur publications 

and those made commercially arc crysta l-contro lled. the 
tuning being carried out a l the i. f. in the main receiver. As 
mentioned earlier, such systems a re very prone to inter­
ference from television transmitters, especia lly those operat­
ing in Channels 4 and 5. 

Perhaps the most effective way of elimina ting this and 
other types of interference is by the use of some fonn of 
high-Q fi lter. Properly designed, such a filter will reject a ll 
incoming signals except those in the very narrow band of 
frequencies required. Ideally, the high-Q filter consists of a 
machine-made coaxia l-line circuit in heavy brass and with 
precision tuning arrangcmcnis. but such apparatus, to 
function at 70 Mc/s, is inevitably costly. Fortunately, how­
ever. it is possible to obtain almost I 00 per cent efficiency 

8 LARGE WASHERS 

~s@~!jf" 

Hich·Q filters for 144 and 70 Mc /•. 

without going Lo such expense and details a rc given here of a 
high-Q filter which the writer made in an hour or two a t a 
to tal cost of about IOs. 

Reference to the diagrams in Fig. 3 shows the method of 
construction. Three pieces of~ in. or t in. plywood, 39 in. 
x 3! in. , are screwed fim1ly together to form a trough, 
which is then lined throughout with aluminium foil of the 
kind sold al hardware shops for kitchen purposes. Strong 
glue should be used to fix the foil, which should preferably 
be all in one piece, but this is not essential provided there is 
generous overlapping. Apart from the inside, the foil should 
cover the thickness of the wood at the ends and base of the 

trough. Two rectangular plates 

LINE WITH 3§11 FOIL 

A 

--~~ 
============~ 

of 16 or l 8 s.w.g. brass, copper 
or aluminium, 3! in. x 4l: in .. 
arc then prepared and screwed 
to the ends of the trough, care 
being taken to ensure good 
contact with the foil. A small 
bracket of 18 s.w.g. copper 
sheet is lilted to one of the end­
plates. as shown. 

r-z B 

A 

l-.z SIDE VIEW 

r-41/4• __ _,., ... , 

I t 

1

-1 Fie. J. Pla n, eleva tion and end v iews of a hi1h·Q nite r. For 70 Mc/1, 

I 
A i1 a bra11 curtain rail l ft,, lone, 8 are s tandard proud cha.~sis 

3
11
2
• mountin1 coaxial sockets, a nd C is a co pper •he ir screwed to the 

~~§lill J 
metal e nd plate. The capacitor should have a m axi mum value of 

about ISpF. 

SECTION 2 - 2 
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Theccntral conductor consists 
of a 3 ft. length of brass curtain 
ra il. This has a double flange 
on one side and a single flange 
on the o ther. 

A variable capacitor. prefer­
ably with wide-spaced plates 
and having a maximum capacity 
of 10 or 15 pF, is filled to the 
trough as shown, ;tnd a t Mich 
a distance from the " earthy " 
end so that, when one end of 
the 3 ft. rail has been soldered 
to the bracket. the other end 
may be soldered to a large tag 
attached to the fixed plate side 
of the capacitor. l n fitting the 
capacitor to the trough. a small 
metal plate or large metal 
washer should be used to ensure 
good electrical connection 
between the spindle and the 
a luminium fo il. 

Jf the double-flanged side of 
the ra il is used for the con~oec­
tions to the bracket and capaci­
tor. the rail will be quite rigid 
and need no further support. 

rn 



T he two coupling loops arc made of 16 s.w.g. enamelled 
copper wire ( 12 or 14 s.w.g. might be belier if available). 
positioned as shown. The lengths or the loops, about 16 in. 
each, arc in no way critical. One end o r each loop is soldered 
firmly to the copper strip on each side o r the centra l ra il a nd 
the other end is taken to the spigo t o r a panel-mounting 
coaxial socket fitted 10 the side o r the trough. Distance 
between the loops and 1he rail may be about ~ in. lo begin 
with. Care must be taken not to tear the foil when filling the 
sockets, and small metal back-plates should be made 10 ta ke 
1hc filling screws and so clamp the back of each socket firmly 
to 1he foil. When assembly is complete, the unit should be 
varnished generously, especially o n the inside o f the tro ugh. 
This will ensure that the foil is protected against accidental 
tearing when the unit is in use. 

The unit is readily tuned by connecting one of the sockets 
by a length of coaxial cable to the output o r a low-power 
transmitier opern1ing in the 70 Mc/s band. and at1aching 
to t he other socket a coaxial plug wired in series with a torch 
bulb or car side-lam p bulb. 

When the variable capacitor is tuned to resonance and the 
dista nce or th<: coupling loops from the centre conductor 
adjusted for maximum results, the r.r. o utput as indicated by 
the bulb sho uld approxima te to the normal o utput o r the 
tra nsmiuer. 

If now the unit is connected in the aerial lead to the 70 
Mc/s converter. it should need lilllc or no adjustment to 
give the desired resulls. T une in 10 a weak 70 Mc/s signal on 
1h:: converter. and then expeiimenl with the coupling 
b: tween the loops and 1he centre rail. This should be as 
loose as possible consistent with the maintenance of full 
signal strength. The variable capacitor should te carefully 
re-tuned as necessary :rnd complete relief from interfering 
TV a nd other spurious signa ls should then be obtained. 

Of course. the un it may with advantage be positio ned o n 
1he aerial side of the RECE1vE/TRANs~1rr switch. as her.: ii will 
no1 only reject unwanted incoming signals but also auenuatc 
considerably harmonic radiation fr.im the transmiller 
which might affect nearby domest ic broadcast and T V 
r~ccivers. 

Two-metre enthusiasts ma)' like to note that an efficient 
filler fo r that band may be constructed on 1 he same lines as 
the o ne just described. The tro ugh. o f the same cross­
sectio n and ma teria ls, is 19 in. long and the centre ra il 17 in. 
long. A similar tuning capacitor is used and th.! wi;e loops 
may be between Sin. and 10 in. long. 

A 

The tunable converter (or 10 Mc/s . usine a su.ndnrd~Muirhead slow 
m otio n dial. 

A Portable Two-band Aerial 
Aerials for 70 Mc/s are necessarily more cumbersome tha n 

those for the higher v.h.f. a nd u.h.f. bands. although the 
need for muhi-elcmen1 a rrays is correspondingly less a nd 
most operators content themselves with 2, 3 o r 4-clemenl 
systems. 

Fo r poriablc work, some kind of collapsible array, which 
can be carried inside a car and erected on arrival at the 
chosen site. is obviously of advantage. The fo llowing no tes 
describe a simple two-clement aeria l designed by t he writer 
which has the added advantage that it can be readily adapted 
to work a lso o n the 2111 band. 

The diagram. Fig. 4. shows the method of cons!ructio n. 
Cons1ruc!ors may wish 10 choose their own design and 
materials for the frarre. bu1 lengths o f ! in. " I! in. deal 
will be found generally suitable. though the 16 in. cross-boom 
to which the mast i~ fitted should be rather more substantial. 
1•1 the origina l. a short length of I in. d ian:ctcr dura l tubing. 
which forn-s the top sectio n of the mast. is clamped to the 
cross-beam by two large shelf brackets :1s shown. The two 
lo ng beams. screwed to the ends o r the crl)SS-beam. are 2 ft. 
6 in. in length. whi le the two end sections which hold the 
clements are about 22 in. long, enabling the distance between 

A 

7 
1·-a11t 

the driven elements and the 
rcflec1or to be adjusted to 
20t in. Bcchi"c-typc insulators 
are used to support the elements. 
which a re a ll of Ji· in. external 
diameter dura.1 tubing. Connec­
tion from the dipole elements 
to the TltANSMrl / R EC:EIVE switch 
is by good quality 75 o hm 
coaxial cable. 

r ·------.i l-4i'N----19"----{f 
, _ _} 

As so far cons1ruc1ed. 1he 
aerial comprises a two-element 
array capable or satisf?.ctory 
performance on 144 Mc/s. 
To coll\ert it to 70 Mc/s use. 
four identical extension arn·s 
a re added. each consisting or 
~ in. external diameter dural 
tubing. 21 in. in length. 10 
which is screwed a length or 
dural or copper sleeving about 
12 or 15 in. in length and o f 
~ in. i111emol di;1meter. A good 
fit is obviously needed and. 

h 
i!=:======::::::=======c:::::::i 
... i------21'-----,.~ 

B 

A 

1 .... o------2t' .i 
Fia. 4. Portable ae rial 1uiRble for 70 and 144 Mc/s. A, exte nsion cubes for 70 Mc/s, each con•istini 
of i in. o.d. dural tubin1 ll in. long (excludin11lceving); B, dipole e lements l in. o.d. duraf tubina, 
19 in. lone; C, reRector, I in. o.d. dural tubint[, 3 ft. 6 in. lone: D, 75 o hm coaxial cable. The 

1pacin1 between B and C i1 I ft. 8j in. , centre to centre. (t•o111inur1J 0 11 fJflJ:(' 718) 
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The Council's Annual Report on the Society's Activities 

TH£ Council has pleasure in reporting on the more 
important activi ties and happenings during the year I 

July, 1965 to 30 June, 1966. Part icularly noteworthy were 
the Conference of Region l fARU Societies in Yugoslavia 
and the commencement of reciprocal licensing. 

The O pat/}a Conference 
The Conference of Region 1 IA RU Societies held in 

Opatija, Yugoslavia, from 23 to 27 May 1966 was the most 
important Amateur Radio meeting held 'in recent years and 
the Council places on record its appreciation of the efforts 
of the Society's hard working delegation- Messrs. E. G . 
Ingram, GM61Z, L. E. Newnham. G6NZ and G. M. C. 
Stone, G 3FZL. led by the President, Mr R. F. Stevens 
G2BVN. ' 

The Council believes that the decisions taken a t the Confer­
ence, particularly those relating to the Defence of the 
Amateur Bands, will help to streng then the international 
Amateur Radio Movement a t a time when pressures from 
other users of radio frequencies are a t an unprecedented 
level. In the long run, the interests of all radio amateurs. 
wherever L!1ey may live, will be best served by a well briefed, 
well-orgamzed and expertly run international organization. 
The IA RU is such an organization. 

In your Council's opinion. it is therefore all the more to be 
deplored that certain interests. purporting to serve the 
Amateur Radio movement, have chosen the present time 
to " rock the boat" with inaccurate comment on the 
standing of the fnternational Amateur Radio Union a n 
o rganization with more than 40 years' experience of 'suc­
cessfully representing the rad io amateur a t conferences all 
over the world. The Council urges all members to miss no 
opportunity to counter the false information at present in 
circulation. 

It is no t the intention to comment here on the decisions 
taken at the Conference but your Council is particularly 
gratified by the election of the President, Mr R. F. Stevens, 
G2BVN, to the office of Vice-Chairman of the IARU Region 
I Executive Commi11ee. The Council considers tha t Mr 
Stevens' election is not only a personal honour for him but 
is indic.ative of the high regard in which your Society is held 
by the member societies of Region I. 
. T he i;>r?Ceedings at the Opa tija Conference were reported 
111 detail m the July and August, 1966 issues of the RSGB 
BULLETIN by Mr John Clarricoats, G6CL, who was again the 
Conference Secretary. 

Installation o f the President 
.Mr R. F. Steve~s. G2BVN, was installed as the Socie1y·s 

tlurty-second President at a General Meeting and Social 
Evening held at the Kingsley Hotel, London. on 7 January. 
1965. T he ceremony was performed by the ret iring President. 
Mr E. W. Yeomanson. G311R. in the presence of more than 
100 members and friends. A repor t was published in the 
February, 1966 issue of the RSG B BULLETIN. 

Licensing Matters 
During the year a number of important licence changes 

~urred. the. most heralded being the issue of UK amateur 
licences to aliens. Most of the licences issued so far under 
reciprocal licensing arrangements have been to citizens of 
the. USA and West Germany but the list o f countries with 
wh1c~ such agreements are in force is growing slowly but 
steadily. 

In October, 1965 the GPO introduced an a lternative 
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m7thod or measuring the power of amateur s.s.b. trans­
mitters . The new ar rangements have been generally 
welcomed by members. 

The Coun~il regretfully records that the segment 420-427 
M .. ,s was withdrawn from an1ateur use with effect from I 
January, 1966. The Society has been assured that the with­
drawal is for a lim~ted J?Criod only (probably several years) 
but a close watch 1s bemg kept on the use to wl1ich these 
freq.uenci.es are r>~ll in view of the intense pressure from 
busmcss 111terests to r more frequencies. 

1:he Council is hal?l?Y to . record that the long awaited 
!'cv1sed Amatc~r Manume Licence was made available early 
111 1966. The licence authorizes operation in the 7 14 21 
28. 1.4.4 and 2 1.,000 Mc/s. bands. Although som~ of th~ 
c.ond111ons are sull not so hberal as we should like, the new 
hce~c~ represen!S a great step forward in British amateur 
manume operation. 

During. the ye.ar the Society s.upported a request from 
members 111 the Shetland Islands tor a specia l prefix. It is a 
matter of regret that the GPO could not see its way clear to 
grant the request. (The reasons for the refusal were reported 
on page 409 of the June. 19€6 issue of the RSGB BUllEll.N) 

Your Council is concerned !hat a great deal of unlicensed 
operation is permitted to continue. Althougli the Post 
Olli~ i~ succcssrul in o~t~inin~ a reasonably large number of 
co1w1c11ons each .Year. 11 ts beheved that this represents only 
a s'!lall propor.t1on of the total illegal operation. I t is 
parllcularly unfortunate that any illegal operation which 
comes to the notice of the Press seems to be automatically 
labelled amateur. The Council hopes tha t in particular 
steps will be taken to deal. with the situati<?n' created by th~ 
sale of many thousands of imported transcel\ers intended for 
use in the American Citizens Band which are capable of 
causing interference, particularly TVJ for which licensed 
amateurs arc likely to be blamed. ' 

The number of UK amateur licences rose to more than 
12,000 during the year. the number in force at 30 June 1966 
being: ~:-11 ,744: A Mobifc-2 110; B- 397; B Mobi°lc-5. 
In addu1on, 178 amateurs were authorized to transmit 
television. 

Once again the Council wishes to place on record its 
appreciation cf the help and ass!stance rendered by the GPO 
officials concerned with Amateur Radio matters. Through· 
out the year the most cordial relations continued to exist 
between P.O. Headquarters and the Society's Headquarters 
staff. 

Radio Amateurs' Exam/not ion 
The Society continues to be represented on the City and 

Guilds. o f London l ~1~titu1e's Advisor~ and Moderating 
Commlltees. In add111on to the official representatives 
several members of the Committee arc a lso members of th~ 
Society. 

During the year two examinations were held, one in 
December. 1965 and the 01her in May, 1966. On both 
occasions, the Society arranged an examination centre in 
Central London, a facility used by members from all over the 
country. 

It is a n~auer fo r regret that manycentrescateringforother 
City and Guilds examinations still fail to accept candidates 
for the RAE. 

M embership 
During 1965 it became clear that the increasing costs of 

services made necessary an increase in subscription rates for 
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all &>Tades o f membership. The new rates- £2 10s.- p.a. 
for Home and Overseas Corporate members and £1 5s.-for 
Associates-<:ame into force on I July, 1965 but as members 
pay their subscriptions more or less evenly throughout the 
year the full benefit of the increased rates will aot be felt by 
the Society until the financial year 1966-67. 

Although your Council an1icipated that there would be 
some loss of members due to the changes, the total member­
ship declined very little as the following table shows: 

Grade 30 June, 30 J une, 30 June, Gain or loss 
compared \\ith 1964 1965 1966 1965 

---
Corporate Members 

Licensed 7748 778 1 7872 T 9 1 

Not Licensed 3274 4 180 4 12 1 - 59 

Associates 1382 1453 1293 - 160 ------I Totals t 2,404 13,4 14 13,286 - 128 

The total of licensed membership is s till far below the 
number of Licensed UK amateurs and the Council urges every 
member to do all in his power to encourage non-members to 
join the Society. As part of the drive to increase the member­
ship of the Society, the Membership and Representation 
Committee sends a congratulatory letter to all new licensees 
together with a complimentary copy of the RSGB BULLETIN. 
Members can help to make this effort even more effective by 
personally inviting new licensees to join the RSGB. It must 
be remembered tha t non-members enjoy the privileges 
obtained by the RSGB. Can we really afford to go on 
underwrit ing these benefits for those who do not make any 
contribution to the Society? 

Affiliated Societies and Clubs 
The Council has noted the increasing number of local 

societies and clubs becoming affiliated to RSGB. Almost 
every well established society is now in affiliation with the 
national society. 

Committees o f the Council 
Without the hundreds of houn:• of voluntary work per­

formed each year by the many members of the Committees, 
it would be impossible for the Society's work to continue at 
its present level. The Council places on record the Society's 
thanks to all those members who give so generously of their 
time. 

During the year the following Committees were set up: 

H.F. Contests 
V.H.F. Contests 
Education 
Exhibiiion 
Finance and Staff 
GPO Liaison and TV! 
Membership and 

Chairman 
Mr John C. Graham, G3TR 
Mr J. C. Foster, G2JF 
Mr R. J. Hughes, G3GVV 
Mr E. W. Yeomanson, G3HR 
Mr F. K. Parker, G3FUR 
Mr L. E. Newnham, G6NZ 

Representation Mr John C. Graham, G3TR 
Mobile Mr F. K. Parker, G3FUR 
RAEN Mr G. A. Allcock, G3ION 
Scienlifie Studies; Mr G. M. C. Stone, G3FZL 
Technical Mr R. F. Stevens, G2BVN 
V.H.F. Mr G. M. C. Stone, G3FZL 
The IARU Preparatory Group, under the Chairmanship 

of Mr R. F. Stevens, continued its work in preparation for 
the Region I JARU Conference at Opatija. 

•The CouncU itsolf was in sc.ssion for SI hours during the year undc 
rcvicw-Eorrott J 
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The two contesls comminces again organized a large 
number of successful contests covering lhe various interests 
of members. lnternational events raised considerable 
enthusiasm throughout the world. 

The Education Committee, in conjunction wilh Newark 
Radio Society, Magnus Grammar School Radio Society and 
Newark School Radio Society, held a highly successful 
weekend Symposium at lhe Ollerton Residential Centre on 
11-12 September, 1965 (see page 658 of the October, 1965 
issue of the RSG B BULLETIN) and mounted a most attractive 
stand at the Daily Mail Schoolboys' and G irls' Exhibition 
from 27 December, 1965 to 8 January, I 966 (see page 
86, RSGB BULLETIN, February, 1966). 

The Exhibition Committee was responsible for the 
Society's participation in the 1965 RSGB lnteroational 
Radio Communications Exhibition while Mr Fred Ruth. 
G2BRH , acted as the Stand Manager with the assistance of 
Mr D. C. French, G3HSE. A report on the Exhibition 
was published in the December, 1965 issue of the RSGB 
BULLETIN. 

The Finance and Staff Commiuee met regularly through­
out the year and exercised a most careful watch over expendi­
ture and the Society's investments. This Committee is also 
responsible for the Lambda Investment Co. Ltd., which is 
controlled by the Society. The company has been formed to 
own the possible new Headquarters. 

The G PO Liaison and TVl Commillec dealt with a multi­
tude of matters relating to licensing and to problems of 
interference. The Committee is particularly concerned at the 
present time with the increasing difficulties encountered by 
members as a re.suit o f the spread of wir.::d relay television 
systems. The Commiucc is a l a loss lo understand why 
carrier frequencies in the Amateur Bands are frequently used 
and why the licensing authorities permit considerable 
radiation from such systems. The Commiuee is of the 
opinion that official action is overdue on the increasing 
interference from high voltage d istribution systems, r .f. 
heating systems and similar industrial devices which cause 
inte rference to radio communication. The Society's In truder 
Watch has now been added to this Committee·s responsi­
bilities. 

The Membership and Representa tion Committee con­
tinued to give close auention to the interests of members. 
One important decision during the year was to recommend 
to the Council that Regional R epresentatives should be 
nominated only by members resident in the Region con­
cerned and not by the Council, a recommendation accepted 
in time to be implemented in the elections held towards the 
end of 1965. The Committee also devoted considerable time 
to preparations for the Regional Representatives' Conference 
to be held in London in October 1966. 

The Mobile Committee again organized a number of 
successful rallies which a ttracted large attendances. The 
RAEN Committee continued the essential work of super­
vising the Radio Amateur Emergency Network. 

The Scientific Studies Committee continued to guide and 
inspire the Society's scientific activities in the fields of 
propagation research, satellite communication and a llied 
subjects. 

Much of the Technical Committee's work during the latter 
part of the year under review was connected with new 
editions of the Society's publications mentioned later in this 
report. During the year regular reviews of commercially 
manufactured equipment for the radio amateur were 
introduced. 

The V.H.F. Committee was responsible for the very 
successful Twelfth Jntcrnational V.H.F./ U.H.F. Convention 
held in London last April. The Committee was also respon­
sible for revising the British Isles Two Metre Band Piao 
based upon a questionnaire completed by many members 
and a number of letters on the subject during 1965. 
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RSGB Certificates Manager 
Mr C.R. Emary, G5GH, took over the work of H onorary 

Ccriificatcs Manager from Mr K . A. V. Hurrell, G3NBC, 
during the year. 

Both Mr H urrell and Mr Emary dealt with a great many 
applications for Society awards during the year and the 
Council records its gratitude to them. 

RSGB QSL Bureau 
Mr Arthur 0. Milne, G2MJ, and his excellent team of 

sub-managers again provided o ne o f the most important 
privileges of membership. The Council is confident in 
claiming that the Society's QSL Bureau is the largest 
and most cfl1cient in the world. 

RSGB Recorded lecture Library 
During the year the Council received with great regret the 

resignation o f Mr N. C. Ta'Bois, G3HWG, from the office of 
Honorary Curator. Mr. G. S. Milne, G3UM I, generously 
volunteered to take over from Mr Ta'Bois and to both the 
Council expresses its thanks. 

RSGB Fiim Library 
Mr C. W. Austin, BRS22019, continued to administer the 

loan of Society fi lms and the Council records its thanks to 
him. 

RSGB Slow Morse Practice Transmissions 
This important service to those wishing to obtain licences 

was again organized by Mr M.A. C. McBrayne, G3KGU. 
The Council records its thanks to Mr McBrayne and his 
helpers. 

Other members willing to take part in this important 
programme are invited to write to Mr McBrayne. 

RSGB News Bulletin Service 
The Society's news bulletins were transmitted each Sunday 

morning throughout the year. 
A ll who helped to provide this much appreciated service­

news readers and contributors- are thanked for their 
efforts. 

RSGB. Publications 
The issues of the RSGB BULLETIN for the period contained 

a total of 860 pages, a small increase on the previous 12 
months. Broadly, the editorial policy appeared to meet with 
the approval of members although a feature of the year was 
a series or letters which put the BULLFTIN " under tire " for 
a period. 

The Council again records its thanks for the work of the 
regular contributors: Mr F. G. L ambeth, G2AIW (Four 
Metres and Down), Mr M. £ . .Bazley, G3HDA, and Dr John 
Allaway, G3FKM (The .Mr1111/1 u11 Ille Air), Mr G . R . B. 
Thornley, G2DAF (Single Sidebal/d), Mr E. Arnold 
Matthews, G3FZW (111/obile Co/11n111), Mr John Clarricoats. 
O.B.E., G6CL (Ne,..s), Mr K en Smith. G3JIX (QUA 
Associates), and Mr Pat Hawker (Tech11ical Topics). During 
the year, the Editor fo und it possible to publish a regular 
selection of Leners to the Editor and to all those who sub­
mitted letters for consideration the Council records its 
thanks. 

Advertisements play an important par! in the overall 
production of the RSGB BULLETIN and the Council expresses 
the Society's thimks to all advertisers for their support. 

The Council is proud to record that well over 30,000 copies 
of the Third Edition o f the Amateur Radio Handbook have 
now been sold. T he response to this edition has exceeded all 
expectations since it was first published in November, 1961 
and the Council thanks all members and friends for their 
support which has resulted in a considerable contribution to 
the Society's funds over the last five years. 

Tcc/111ical Topics for the Radio Amateur, published in 
October, 196.5, was well received although it has not had 
quite so good a reception as would be expected from the 
popularity o f Pat Hawker's feature or a similar name in the 
RSGB BULLETIN. Jt is possibly not realized that , although 
based on the BULLETIN series, the book is not merely a 
reprint but a new production with much new material. 

It was found necessary to reprint the 1966 edition or the 
RSG B Amateur Radio Call Book cal'ly in 1966 and the print 
order for the 1967 edition was therefore substantially 
increased. At the same time the Council decided to accept a 

Council Members' allendancc at Council and Commitree Meetings during the year I July 1965 to 30 .June 1966 

Con- Con- Finance G.P.O. Member- IARU 
Council Council Edu ca- Exhi- Liaison ship and Scientific Tech- V.H.F. Work-

Members tests tests ti on bitiou and and Repre· 
Mobile RAEN 

Studil'S nical ing H.F. V.H.F. Staff TVl sentation Group 
~ ---->---- -----

H.A. Bartlcut 2/6 
N. Caws 11/12 5/5 6{7 4/5 
J. C. Foster I 1/12 II/ I J 
L. N. Golds bro ugh 3/ 12 0/5 
J.C. Graham 11/ 12 12/ t 2 11/ 11 5/5 5/5 
R. C. Hillst 4/6 J/3 1/ 2 
E.G. Jngram 11/ 12 5/5 
R. H. Jamest 3/6 

I / I 
3/ 3 

0/2 A. 0. Milnet 5/6 
L. E. Newnham 12/ 12 l0/ 10 9/ 11 3/5 3/3 5/6 4/5 
F. K. Parker 6/ 12 2/2 3/3 1/5 9/10 
A. D. Patterson 12/ 12 4/5 
J. F. Shepherd 11/ 12 1/2 4/5 I/I 
R. F. Stevens 12/ 12 2/6 1/5 3/4 5/5 3/3 2/6 7/7 5/5 21-I 5/5 
G. M. C. Stone 12/ 12 8/ 10 3/3 1/7 1/2 7/7 4/5 
] . W. Swinnerton 11/ 12 6/ 10 2/3 
L. Varney 7/ 12 

11/ 11 2/2 3/3 4/6 6/6 5/5 E. W. Ycomanson I l/ 12 
J. Ethcrinttont 4/6 2/6 
W. A. Ro crtst 4/6 0/2 
G. Twist• l/2 

The figures in each colwnn indicate the number of meetings actually a11endcd and the number of meetings held during the member's 
period of office. 
t Retired 31.12.65. t Elected 1.1.66. • Elected 1.5.66. 
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suggestion that the new edition should be printed on a paper 
similar to that used for the RSGB BULLETIN. 

The number of overseas publications handled by Head­
quarters on behalf of members again increased. Members 
are clearly aware of the advantages of using their Society's 
services for the supply of publications. 

During the year the Council also authorized work to 
commence on new editions of A Guide to Amateur Radio. 
The Radio Amateur"s Exami11a1io11 Manual and the Amateur 
Radio Circuits Book. 

Society Representatives on the Committees of Other 
Bodies 

The Society is represemed on a number of Government 
and other committees and the Council records its thanks 
to the members concerned. 

Mr L. E. Newnham, G6NZ, is a member of the Post-
master Generars Frequency Advisory Committee. • 

The Society is represented on a number of relevant com­
miuecs of the British Standards Institution by Mr D. N. 
Corfield, G5CD. and Mr R. F. Stevens, G2BVN. 

The G PO has a number of national committees and 
study groups concerned with the International Radio 
Consultative Committee (CCIR), the Society's represen­
tatives being as follows: 

UK General Purposes Committee: Mr Jo hn A. Rouse. 
G2AHL. 

Study Group IV (Space Systems): Mr G. M. C. Stone, 
G3FZL. 

Study Group V (Propagation including Effects of Earth 
and Troposphere): Mr G . M. C. Stone. G 3FZL. 

Study Group X IV (Vocabulary): Mr A. D. Patterson. 
Gl3KYP' 

The Society is represented on the City and Gui Ids of London 
I nstitute's RAE Advisory Committee by Mr L. E. Newnham, 
G6NZ, and Mr J. W. Swinnerton. G2YS. 

Lectures and Meetings 
A well-auended Official Regional Meeting was held in 

Colwyn Bay on 26 September 1965. Regiona I Lectures were 
held at Derby on 24 September and 26 November and in 
Belfast on 20 November, 1966. 

Only one London Lecture Meeting was held during the 
year: on 9 March the Rev. Paul Sollom. O.S.B .. G 3BGL. 
gave an illust rated talk entitled ' 'Aerial Farming in a 
Monastery··. 

Mobile rallies were held at Oxford on 11 July, 1965 (the 
Tenth Anniversary Rally in association with Oxford and 
District Amateur Radio Society). a t Woburn Abbey, Bed­
fordshire. on 12 September, 1965 and at Texas Instruments 
Ltd .• Bedford, on I May, 1966. 

British Amateur Television Club 
The BA TC has just issued a printed list of members in 

alphabetical order followed by lists of members by geo­
graphical location and in call-sign order. The club has a 
membership of 785 of which nearly 350 are licensed ama­
teurs. Joint Honorary Secretaries are D. Mann, G60UO/T 
and N. Hampton, G60U H/T. 

New British Standards 
Two British Standards have recently been issued: BS 

2135.1966. Capacitors for radio interference suppression, 
and BS 4054.1966. Methods for measuring and expressing 
the performance of radio receivers; receivers for a.m. and 
r.m. sound broadcast transmissions. The cost of these 
Standards is I Ss. and 30s. each respectively. and they may be 
obtained from BS! Sales Branch, 2 Park Street, London, W I. 
postage being extra to non-subscribers. The RSG B was 
represented on both the Committees responsible for the 
production of these Standards. 

728 

A Little Flutter on V.H.F. (Continued from pace 11 J) 

which were made at D ouai Abbey lo determine in detail the 
night path of an aircraft causing steam train fading on the 
signal from Lille. 
(Part 2 of this t1rtid11 11'if/ be published shonly) 

Appendix 
Calculating the amount by which the total bounce-path 

is longer than the direct path between receiver and trans­
mitter. 

s 

~ R a b T 
Q 

(x + y) = the extra length of bounce-path via S beyond 
that of the direct path (a + b) between receiver 
R and transmiller T. 

S is off the direct path by a distance d at a position Q which 
is a from R and b from T. 

a2 + d 2 = (a + x): 
= a2 + 2r1x + x 2 

t/2 = 2ax + x' 
Except near the terminals, xis small compared with a and s1l 
x~ may be neglected compared with 2ax 

then d2 = 2ax and d 2 = 2by 

so x = r/2. do similarly y = d2• Jb 

\X -f y) = d 2 ( .!_ + _!_) 
2a 2b 

At mid path Lillc-Douai Abbey: a = b = 150 km. 
For Lille: ,\ = 1·72 metre.~ 

so 

(x + y) in wavelengths = d 2 ( t~O . 
11~) where d 

is in kilometres, 
or (x + y) = 4d' very nearly. 

Sure Starting on "four" (continued from pa1e n4) 

ir necessary saw cuts can be made in the ends of B and C 
and the metal splayed open very slightly to obtain this. 
When the extension tubes are fitted, care should be taken to 
sec that no gap is left between the fi in. tubing sections. The 
two dipole e lements wi ll the11 be 40 in. long each and the 
rellector 84 in. long. 

Conclusion 
As stated earlier. 4m operation has its own part icular 

a tt ract ions. For those who have of necessity to operate 
from unfavourable locations, the chance of working over 
considerable distances is greater than on 144 Mc/s or the 
centimetre bands. 

For the portable enthusiast. a simple approach can be 
most rewarding. Time spent in selecting a really suitable 
location is always worthwhile and. in the writer's experience, 
a spot with good clear " take-off,. in most directions is to be 
preferred to points of greater altitude in the midst of hilly 
terrain. 

Finally. it is well to remember that. if we wish to retain our 
4m allocation, we should not fail to show by our ever­
increasing use of it that the privilege is appreciated. 
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FOUR 
AND 

METRES 
DOWN 

By JACK H UM, GSUM• 

ALFRESCO OCCASIONS 

A SMALLER than usual·· Four Metres and Down .. this 
time. occasioned by an earlier-than-usual press date. 

occasioned in turn by 1hc exigencies of 1he RSGB Com­
munications Exhibition. itself one of the three major e\•en1s 
in the metre-wave man's calendar (the Convention and 
V.H.F. NFD being the ocher two). 

As it happens, field day events of one sort or another arc 
our main topic for review this month. starting off with a 
report on the 1966 ·' Alderney Expedition:· 

First of all. a bare summary of the results achieved by this 
vcar's nine-man team: 
• On 4m: GB2GC worked 70 stations in 20 counties and 
two countries. G and GC. During V.H.F. NFD GC3POl/ P 
worked G, GW. GC. GI and GM. 

On 2m: GB2GC worked 276 stations in 42 counties and 
eight countries with the following breakdown: G, 201: 
GC. four; GW 11; GM, one; France 48: Belgium five: 
Holland four and West Germany 1wo. During Field 
Day GC3SIT/ P worked G. GW, GC, GI. GM, F, DL and 
SM. 

On 70cm: GB2GC worked 25 stations in 18 counties and 
four countries. namely. G, GC. GW and F. while on .. Sev­
enty" during the contest GC3P01/ P worked 11 G stations. 

On 23cm: one contact with G30BD/ P on a good site on 
the south coast near Swanagc for what was almost certainly 
1he first G-GC contact on "Twenty Three." The date, for 
the record. 25 August. 

The Alderney Expedition equipment was cx1cnsively 
1ransis1orizcd, reception on all four bands being via semi­
conduc1ors. and the modulator for 1hc 1ransmi11crs being a 
Class B push-pull OC28 design. On 2111 and 4m input were 
50W 10 a QQV03-20A. On 70cm a DET24 with 25 walls in 
was driven by an A252 1. This Lransmi11cr was used for 
23cm where it drove a further DET24 triplcr, delivering 2 
wa11s of r.r. 

On 4m the team used what must have been the mos1 
gigantic aerial to be seen in the UK on this band. a 4-over· 
4-over-4-ovcr-4 at 3- wavelength spacing. On 2m the aerial 
was a IO-ovcr-10. and at 70cm a 24-ovcr-24. with a 4-over­
+over-4-over-4 also available. For 23cm a four-foot dish 
was fed with RG-9/ U. 

Power was derived from a couple of I kW GPO type 
p.e. sets which float charged the 12 volt accumulators 
extensively us~d to power the various 1ransis1or d.c. to d.c. 
inverters that provided h.t. for all equipments. 

So much for the statistical and logistical details. What of 
the results? These indeed showed 1ha1 a carefully planned 
and efliciently executed expedition of the GB2GC kind docs 
much more than enable a lot of people 10 derive a lot of 
pleasure from working what in the normal way would be a 
pre11y rare spot on the radio m<tp. because it entails con­
sistent surveillance of our v.h.f./u.h.f. bands over a period of 

• Send reports for the Docembor issue by 14 November tu G5UM nt 
28 Lillie Russell Street, London WCI, nnd not to Dulls Green. Kncbworth. 
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many weeks ii throws up a lot of information that is bound 
to be of value to the art in the future. 

In saying this, one is thinking particularly of the fact 1ha1 
111anifcs1a1ions of an auroral opening were observed at 
GB2GC some days before 1he great excitements on the 
V.H.F. NFD weekend. As early as 28 August the first 
evidence of solar activity was noticed, for a check on the 
h.f. bands disclosed an extraordinary " blanki tude." Then 
on the Tuesday (30 August) GM3TFY was heard on 2m 
calling CQ with a 58A signal between 18.50 and 19.10 GMT. 
but could not be raised. There was no sign of GB3LER. 
which added to the mystification. The log for 31 August 
reads" Nothing .. but on I September there was GMJTFY 
again al 56A. On the 2nd. " Nothing " - 1hen on that 
memorable Saturday. 3 September contact was made with 
GM3TFY al 57A out and 54A in, each Station, as will be 

Flashback to Field Day, I: Two m e mbers of t his year'• nine-man 
Alderney Expedition team make adjustments to one of the aerial 

systems, ClPOI up th" mut and CBAHC at the foot. 
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seen from the lone report, being completely auroral to the 
other (and still no GB3LER). 

Then as the clamour of the contest ensued there was liulc 
time for study except of the superb tropo conditions pre­
vailing; yet it became apparent as the hours went by that 
auroral manifestat ions were intensifying. A whole string of 
stations worked by GC3SIT/ P on " Two " and GC3PO l/P 
on "Four" had "A " notes (they included the belicved­
first GC to G M on " Four" when GM3EGW of D unferm­
line was contacted; and the first GC to G I on" Four" with 
G l3PGG- both auroral). On 2m al three in the morning ol 
the Field Day Sunday there was a copybook example of an 
auroral QSO: DJ9CRA was worked with the beam 15 
degrees cast of nonh, or miles off Germany, and given 54A. 
The incoming report was 569, that is, non-auroral. Yet 
there was no sign of the German·s tropo-assisted signal 
when he was sought with the beam cast. 

The last recorded" A" signal was GM3N HQ/P as late as 
05.30 GMT on" Four", heard 55A but not worked. 

And here is one of those curiosities that makes v.h.f. 
propagation a perenially intriguing subject for study: 
GM3RUF/ P was worked by the 2m Alderney station 011 
tropo when all the pointers were that such a northerly station 
.~lio11ld have been auroral! Phone reports of 57 both ways 
were exchanged. 

Other Alderney highlights: the GC-GW "first•· on 
"Seventy Cems•·, when GW3MFY of Bridgend was 
worked on 28 August; a 2m contact with F3XY/ P who was 
using a I watt transistor rig at a holiday camp location 
(S9 both ways); and a series of meteor scatter/ tropo tests 
with ZB2VH F, when several pings were heard but no positive 
identification of the Gibraltar station was made on account 
of the many other signals heard around the frequency. 

ln spite of the rigorous weather of Field Day Sunday. 
conditions produced a distinct ·• lift " afterwards, as all who 
were on a t the time will recall, and they remained at an 
encouragingly high level for the belier part of September. 
This prompted the Alderney men to keep their 2m trans­
miller going on Monday the 5th, ah hough the 4111, 70cm and 
23cm equipment had been packed up by then. They notched 
no less than 75 contacts that day, among which 35 were from 
France, including F9NL in the Pyrenees (later that month he 
made an unexpected Saturday afternoon appearance and 
worked a clutch of Gs on " Two·'). 

Another portable operator encouraged by the improve­
ment in condit ions to stay on after Field Day was over was 
GSAG U whose foray to a 1620 ft. site on Exmoor brought 
him 105 contacts on 70cm with 32 counties and five coun­
tries. On 6 September alone, 42 contacts were had. Par­
ticularly interesting, remarks Paul, wercQSOs with GWSACG 
and GWSAHl in Flintshire, both badly screened by the 
Welsh mountains; the latter though using only 4 watts 
peaked a t SS. 

The power input at G SAGU/P was 70 watts from a petrol 
genera tor which disobl igingly caught fire at 21.00 hours on 
3 September, "so V.H.F. NFD came to an abrupt halt." 
The final was a QQV06-40A, the aerial an 18 element 
Parabeam at 18 ft., and the transistor receiver had a tunnel 
diode preamp stage ahead of it. 

Noting how conditions continued to hold up so con­
sistently during September. three members of the Dudley 
Amateur Radio Club decided to take G3RXK/P up into 
the Clcc Hills. They were G3PWJ, G3UDY and G3UWK , 
who were soon kept busy on •• Two:· Operation was con­
fined to Sunday, 25 September, producing a total of 71 
contacts out as far east as DM2ADJ at 950 km. In all, their 
30 watt 3/20 rig talked to 41 G stations, 12 DL/DJ/DM, 
nine PA, six F, one ON4, one GC and one GW, a ll at 
RS57 or better. 

T ransistorization included the ECJO i.f. strip and the 
2 x OC35 modulator. Once again, as on so many other field 
day sorties, a JO-element" Skybeam "slv)wed its worth. 
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Flashback t o Field Day, 2: Vehicle-su pported :ae r ials w e r e used by 
the three--man El te am whic h headed for t he SlieYe B loom Moun· 
taint o n J S eptember. The picture shows El7A F checkins t he 
security of the lm o ne. The othe r m embers o f the party w e re 
E14AL a nd ElSBH . ln s p ite of t ypical Field Day weather p lenty of 

contacts were had on both" Two .. and .. Fo ur." 

To non-transmitting members the •• lift " in conditions en­
joyed lately can be rewarding indeed, as the indefatigable 
BRS 15744 found a t his site on the north face of the South 
Downs, at Storrington in Sussex. On one day, 22 September, 
he logged 29 counties on "Two " from Cumberland to 
Kent in lill lc more than a couple of hours of listening. 

BACK TO NORMALCY 
In spite of the excitement of good autumnal conditions no 

metre wave man regards these as anything more than a bonus 
over and above the normal conditions most people experi­
ence in typical urban sites and using conventional equip­
ment. It has always seemed to us to be a rather unbalanced 
situation that when the good conditions disappear most of 
the operators do, too. 

Of course, everyone knows that a lot of them are sti ll there, 
inaudible simply because conditions have reverted to normal. 
But what people also know is that a lot of them are 1101 

there, and won' t be until the news gets around again that 
" conditions arc good." Whicb means that' for a large part of 
the year they won't be using their v.h.f. equipment ! 

Yes, you know what we are going to say, because we (and 
plenty of others) have said it before: sustained activity 
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should be maintained ei•ery e11e11i11g on a ll three of the lower 
v.h.f./ u.h.f. bands (within the limits of TV! of course). This 
was realized years ago in many urban areas with " Monday 
Night is Two Metre Activity Night " as one of the outcomes. 
But now. with so enhanced a level of metre wave activity 
compared with say ten years ago. every night should be 
activity night. 

Poi1lt is lent to this d iscussion by complaints which were 
heard a t the Region 9 ORM last month to the effect that 
activity was so sporadic, especially on 70cm, that contacts 
were hard to come by. Hearing this. Bill Scarr, G2WS, who 
in the past had done much to stimulate 70cm ac tivity in the 
Midlands during his Coventry days, proposed that there 
should be a weekly activity night in the South West every 
Monday a t 8 p.m. clock iime, with everyone who can be on 
calling CQ at 15 minute intervals at leas!. 

" We hope that a ll Lhe South West and South Wales 
stations equipped for 70cm will participate," adds Bill. 

Guaranteed activity of this kind will prompt operators 
outside the region to come on to see what may be around, 
and so the whole thing has potentialities to snowball. 

Please let " F our Metres and Down " have details of other 
like activity projects especially on " Seventy " but on " Two" 
and " Four" as well, in districts where these bands seem to 
produce less activity than they should. 

HAS HE THE CRYSTAL YOU WANT? 
Members planning moves of QTH to areas where their 

existing 2m and 70cm crystals become redundant arc invited 
to tell "Four Metres and Down" the frequencies of crysta ls 
they have for disposal and the frequencies of crysta ls they are 
in need of. We will resuscitate ·• Xtal Xchange" here to 
publicise this information. 

Tn particular, members in the South West who have 
crystals in the 144·0 to 144· I spectrum surplus to their c.w. 
needs will find ready exchangers-indeed purchasers­
elscwhere in the country. Many men could use these low 
end " rocks " 10 help swell the amount of A I n ow to be 
heard in the officia l c.w. segment, in spite of ihe few die­
hards who still use phone there oblivious to rhe majority 
need. 

BEYOND THE FRJNGE 
Although the Faeroe Islands a re a long way away their 

si tuat ion in the '·auroral belt " between the She!Jands and 
Iceland gives them a special interest to UK members. Jn 
particular, the beacon on a mountain near the capital, 
T6 rshavn. could well prove to be a valuable marker to 
future auroral openings. fts frequency is 145·260 Mc/s, and 

Flashback to Field Day, 3 : E17AF operatine the lm station durine 
the Slieve Bloom e xpedition (SCRS22 t ra.ntmitter and a transistor 

conve rter reedina: an H Q l80 receiver). 
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its call-sign OY7VHF is sent contino usly. 111 addition, 
OY2BS and OY7X are regularly on 2m, and other Faerocsc 
amateurs are building for that band. 

And on the reciprocal bearing to the Faeroe Islands (more 
or less) our friends the Yugoslavs continue to keep their 
country on Lhe v.h.f. map, and others besides, iJ they get 
half a chance. Tiley did get such a chance during the first 
weekend of September when in the European contest that ran 
concurrently with our own V.H.F. NFD they put YU3HJJ/ 
MI on 144 Mc/s from the Republic of San Marino. This 
call-sign belongs to the Piran. Club in YU-land, and it was 
activated from San Marino by YU3JS, YU3UEP and 
Y U3TGR. Four countries, T, YU, OE and HB, produced 
J 03 contacts. 

To sample European act ivity at first hand has been the 
enjoyable experience of many G-men during the past touring 
s~on. For instance, Bill Winsford, G4DC, passed through 
Europe wearing a number of different " rec iprocal " call­
signs on his way io the gigantic international caravan club 
rally in H ungary. And George Haylock has been to three 
Continental mobile rallies tbis season. His call-sign DJOAA/ 
M was a llotted lo him as far back as 1956. And if you 
worked ONSJR at the Knokke convention, that was George, 
G2DH V, again. 

MOBILE ON " FOUR ,, 
The 4m band continues to show its superiority Jor mobile 

working, and to produce quite a respectable degree of 
activity at "going 10 work " and " going home" times. 

In the Malvern area this development has been turned to 
practical use. Every weekday a t 08.20, 12.45 and 17 .00 hours 
clocktime regular contacts a re initiated between G2AFD/ M, 
G3FHL/ M and G3MTl/M on the mobile channel of 70·26 
Mc/s, which is a lso cont inuously monitored by two auto­
start recorders. All vehicle radio me11 are iJivited to check in 
if within range. 

Aerials both 011 the Malvern members' vehicles and at their 
homes are vertically polarized. 

THE VIDEO PICTURE 
A request here for more news of what is happening on tbe 

amateur te levision front has brought a report from G6ABK/ 
T, also well known as GSAKQ. of Barnsley. Steve has been 
transmitting 405 line pictures (interlaced) on 436 Mc/s with 
sound on 433·7 Mc/s. The picture source, a transistorized 
flying spot scanner. is shortly to be replaced by a Vidicon 
camera. 

The 70cm transmitte r runs 40 watts peak white to a 
QQV03-20A driven by a similar triplcr. Sound modulation 
is either a node-and-screen from two E L84s, o r grid modula­
tion controlled carrier via the vision modulator. (We believe 
one or two Home Counties operators have tried this tech­
nique with success). T he accompanying sound transmitter 
runs 7·5 watts to a QQV02-6. 

The Yorkshire members who have followed the vide() 
progress or G6ABK/T will be sorry to lose him when he 
moves to a near ideal site at Sutton Coldfield. Their Joss will 
be the Midland men's gain- and there should be plenty of 
tltat from Steve's new location. For the pre.sent he will wel­
come video-skeds weekends from Barnsley, weekdays from 
his ·• Stroke A " location near Sutton Coldfield. To those 
wishing to make a start with TV reception he recommends 
the transistor u.h.f. tuners now being advertised; with little 
modification they will, he says, work as a front-end con­
verter into Channel l on any domestic television set. 

TECH CORNER 
From G8ARV 

Midlands members who build the 2111 Quickstarter con­
verter and find breakthrough from television Channels 4 and 
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8 a problem can overcome ii by using link coupling for both 
the oscillator and r.f. stages into the mixer. I believe G3LLS. 
who had a similar problem, changed the final oscillator coil 
to 120 Mc/sand cured it He is now very pleased with the 
converter. 

Further to semi-conductors, G8AEO is having an en­
joyable time making a transistorized transmitter. He has 
remarked that " the high power stages are easy to get going. 
but it 's the low power ones that need taming: the transistors 
are so gainy." 

Information received from RCA and Ferranti shows that a 
35s. transistor, the 2N3866, is a useful device to know about. 
having IOdb minimum power gain at 70cm and capable of 
giving one watt out. I ts performance at 2m gives promise of 
I watt out (typical) with J 5db power gain. A 2m to 70cm 
tripler amplifier should be a practical proposition using this 
transistor. The power gain should be around 20db and the 
cost £4. 

He would be grateful if any members who have done work 
on FET amplifiers at 70 cm would let him know. 

From GSACP 
Those who suffer from cowl gill motors which after a few 

months (or years) turning the station aerials finally refuse to 
rotate should try opening them up to see if the final drive 

spindle has seized solid in its bearing. This component, a 
steel shaft operating in a brass bearing. readily rusts, and 
increases its diameter sufficiently to stop it from turning. 

Strip down the motor (a fairly. long job), clean the shaft 
with emery cloth and grease it well before reassembling. 
The G8ACP finger in this pic ture points to the shaft. 

Of course you can obviate any such troubles by mounting 
the motor in the first place -in a weather proof metal box, 
bitumastic-painted. and located at the fool of the mast for 
ease of access should anything go wrong. 

GSADU/DJ700 2m Transmitter 
The r.f. choke identifications for the 2m transistor trans­

mitter published in last month's column went slightly awry. 
In order to correspond with the circuit, L9 to 1.-14 in the 
caption should be read as C HI to C H6. 

HERE AND THERE 
What it's like to be near the auroral belt: GM3HXF of 

Aberdeen heard 36 c.w. stations from GC to G l on four 
metres, plus another five phone, during V.H.F. NFD. 
Before that a year's listening had produced only two locals 
and GU3LER. " Being able to hear so many stations was 
very pleasing. Not having a 4m transmitter was extremely 
annoying," adds Steve. 
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V.H.F./ U .H .F. BEACON STATIONS 
Nominal Eml1- Aerial 

Call-1i1n Location Frequency a ion Direction 
GB3ANG' Crai,owl Hill, 145·985 Mc/• Al s 

Oundeo 
GB3CTC Redruth, Cornwall 1+4-10 Mc/s Al North·E:ast 
GB3GEC Hammersmith. 

London 431 ·5 Mc/s Fl 
G83GI Strabane, N. I. 145·990 Mc/• Al 
GB3LER Lerwick 145·995 Meis Al s 
G83LER Lerwick 70•305 Mc/s Al N/S 
GB3LER Lerwick 29·005 Meis Al NIS 
GB3VHF Wrotham, Kent 1+4·50 Mc/s Fl North-West 

·•Not operational 

RSGB V.H.F. BEACON STATION GBlVHF 

The frequency or the Society1s v.h.f. beacon transmitter at 
Wrotham, Kent. when measured by the BBC Frequency Checking 
Station wu u follows (nominal frequency I +4·50 Mc/s): 

Date 

20 September . .. 
27 September ... 
S October 

Time 
14.43 GMT 
15.00 GMT 
15.30 GMT 

Error 

300 c/s low 
210 c1s low 
340 c/s low 

All GS-plus-three men and v.h.f. listeners who would like 
to have slow-Morse-on-the-air services established should 
tell G3KGU, the Society's Slow-Morse Organizer, their 
requirements. 

• • • 
You will be getting your 1967 diary next month- or your 

XYL or YL will be getting it for you. Make the first entry 
" Saturday 13 May: V.1-1.F. U. H.F. Convention. Winning 
Post, Whitton." 

• • • 
Send this column details of your Skeds Wanted and/or 

Skeds Operative on all v.h.f./u.h.f. wavebands from 4m and 
down. 

• • • 
Finally, as your conductor has a change of QTH im­

pending please send reports for the next B ULLETIN to him 
c/o RSGB Headquarters, 28 Little Russell Street, London, 
WCI. 

Visit by FSMW 
On Saturday, 10 September, Andre, F8MW visited the 

Sutton Coldfield area. Five local amateurs G3BA, G3CNV, 
G3LNN, G3NCX and G6CCjoincd him for a most interest­
ing and enjoyable afternoon. The Head Master of Bishop 
Vesey School loaned the group one of the school rooms 
where yarns and information were exchanged. The afternoon 
concluded with a visit to the BBC V.H.F. Radio and TV 
transmitting s tation, Sutton Coalfield. 

Choosing Components (continued from paae 708) 

the various trade names for the same dielectric. The follow­
ing short list of alternatives names is aimed at reducing the 
confusion: 

Polytetrafluorethylene (P.T.F.E., Teflon, Fluon) 
Polystyrene (Styraflex, Trolitul) 
Polyester (Mylar, Melamine, PET) 

Tables 
Tables J and 2 are an a ttempt to set out the important 

properties of the various types of resistors and capacitors. 
They arc intended to represent typica l components but 
more information can be obtained from the manufacturers' 
data particularly on temperature variations. 
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Wideband Aerial Structures 

DURING the last few years the use of aerials having a 
wide bandwidth has rapidly increased in military and 

commercial fields. Their application for amateur purposes 
should not be overlooked, however. owing to the desirable 
character istic of functioning on a number of bands without 
retuning, yet giving similar performance on each band. 
This is achieved by having the resonant portion. o r active 
region. of the structure change its position relative to the 
feed point. When this occurs the physical size of the resonant 
portion relative to the wavelength does not change. Those 
readers who may be interested in the historical development 
of these radiators will find the first two references of in­
terest [ 1.2]. 

ll is not the intent ion here to give in great deta il the 
theories of their oper:i tion presented in the literature, but to 
describe instead the physical construction and bring together 
various design charts that have been published in different 
j ourna ls. 

In the middle 1950s the planar spiral aeria l was developed 
and found to have a bandwidth of over 10: 1. Studies 
showed tha t this equiangular or logarithmic spira l structure 
would have properties independent of the operating fre­
quency, as it could be completely described in terms of 

' 1 IOS. Av. Bctvcclcrc. Apt JOSA. Quebec. P.Que .. Canada. 

(c) 

~OPPER 
FOIL 

FEED 
CABLE 

Fie . I. In (a) i1 1hown t he planar equio.neular 1piral with the feed 
cable runnin1 alon1 the centre of one arm; (b) 1how1 the feed-point 
detail. A wire spiral Is shown in (c), the input im pedance of which 
is a function of the connection of the four input termina._ls varyi"I 
in the ran1e 9S.270 ohm1. If (a) i1 .. projected .. on to a cone, the 
aerial in (d) will result. The main lobe lies off the apex alone the 

cone axi1. 

Fis. 2. A trapezoidal·tooth 101 periodic aerial is shown in (a). t he 
teeth of which m ay take on o ther t hapet betides that picture d here. 
If the two halves are be nt towards the reade r the pyramida.J rtruc· 
ture o f (b) is formed. T he H plane is the xz pla.ne. As an alternative 
to coaxial cable feed, twin trantmluion line m ay be placed alon1 the 

axi1. 
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angles without making recourse to linear measurements. 
Structures such as this can extend theoretically to infin ity- a 
property incompatible with most amateurs· gardens ! 
Fortunately truncation of the structure to more reasonable 
dimensions just limits the final bandwidth attainable. by 
fixing the lowest operating frequency. Shortly afterwards 
the proposal was made that periodic discont inuities in a 
structure would also give wideband operation. T his was the 
logarithmic periodic aerial (l.p.a.) whose characteristics 
repeat periodically with the logarithm of the frequency. 

Angular Structures 
The planar spiral is no t perhaps of much interest to the 

radio amateur and will therefore only be looked at briefly. 
Some typical forms arc gi\len in Fig. I. It is fed a t the centre 
by bringing a coaxial cable along one of the arms. the braid 
being soldered to that arm. A dummy cable is placed on the 
o ther arm to balance the strucwre electrically, at least for 
frequencies in the mic rowave region. The upper and lower 
cut-olT frequencies / 1 and /z arc determined by the radius of 
the feed region and the overall radius respectively. The 
pattern is bidirectional with the maxima lying on the normal 
to the plane and the radiation field is circula rly polarized. 
If one wraps the arms around a conical surface, however, the 
radia tion can be eliminated on one side. for a suitable va lue 

Rn+I 
~ 

rn - ff. Rn 

f 
•n-1 

l 
+ 'n 

i 

(a) 

733 



r 
Lo 

DIRECTION OF RADIATION 

r
,,._~~~~-Rn-1~~~~~~-->~ 

I I
..__,. - Rn--1 

14-~~~~Rn+l~~~~--'IM r ... ,,_, I l 
I LI Ll+I . . 

~ 
Dn-1 

ot= 

FEED 

Rn+I = Ln+I 
Rn Ln 

2.ton- 1 ( Ln ) d 
-- cgs 2Rn 

C1" = ~ = .!.. (1-T) cot(~) 2Ln 4 2 

0 

Fis. 3. A planar l.p.a. with dipole e temenu. The feed cable ia 
tran1po1ed between each dipole. 

of the included angle of the cone. Design information for 
these structures has been published [3-5), and bandwidths of 
over 40:1 have been quoted in the literature. 

Successful structures can be formed from wire as well as 
metal sheet. The beamwidths, 0J<11>, are quite broad for 
these angular arrays, the 3 db points being separated typic­
ally by 70-80°. The input impedance lies in the region of 
120-170 ohms. 

Metal Sheet Structures 
Jn 1957 DuHamel found that the l.p.a. form shown in 

Fig. 2(a) was a suitable radiator, producing two linearly 
polarized lobes along the normal to the plane in which the 
structure lies. It was also found that other aerials were 
possible with either triangular " teeth " or "teeth" which 
were segments of annuli. The reasoning given for the opera­
tion of these aerial structures is that, due to the periodicity of 
the structure, i.e. the repetition of the "teeth", being a 
function of -r, if the frequency f is changed _by -r to -rf the 
structure looks electrically the same to the transmitter con­
nected to the feedpoint. Also, the radiation pattern and the 
input impedance remain 1he same. The aerials' characteris­
tics vary by an amount dependent on -r over the period f 
to -rf, but if -r is appropriately chosen near to unity this 
variation is small and the aerials become to all intents and 
purposes frequency independent over a very wide band. 
The next frequency at which the characteristics repeat is 
r 2f, and so on; the repetition occurs at all frequencies 
r•'/, where /1 is integral. 

The aerials are easy to construct from copper sheet or 
aluminium, though in the latter instance a good contact 
must be ensured for the braid. Alternatively, from studies 
made on the current distribution the aerials may be made out 
of heavy gauge wire bent to follow the outlines of the aerials 
shown in Fig. 2, with little deterioration in performance[3]. 
Such a version is illustra ted in Fig. 6(b). 

If the two halves are bent out of the diagram towards the 
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Fie. 4. A different feed construction i1 
employed for thi1 planar aerial. The alter· 
nate connection of the element. perform• the 
same purpose as tran1po1in1 the cable of 

Fis. 3. 

FEED CABLE INSIDE~ 
BOOM - BRAID CONNECTED 
TO BOOM AT THIS END 

reader a structure shown in Fig. 2(b) results. For a suitable 
value or .P the pa11ern becomes uni-directional and the 
pyramidal structure forms a backfire aerial. It should be 
noted that if this is done the maximum directivity usually 
occurs in the H-plane rather than in the £-plane; the latter 
having a 3 db beamwidth in the region of 50-60°. Achieve­
ment of higher gains is possible by constructing another 
pyramidal a rray and placing it at 90° to the first so that all 
four sides of the pyramid contain a log-periodic element. 
The two arrays are fed 90° out of phase. 

Linear Element Dipole Structures 
Jf the aerials of Fig. 2 are so modified that the " teeth .. 

become dipole elements and (3 and Y, are zero then the log 
periodic dipole version shown in Fig. 3 is the result; if t/1 * 0 
then the dipole l.p.a. illustrated in Fig. 6(a) is obtained. 

These aerials arc somewhat similar in appearance to a 
Yagi-Uda but with more than the usual number of elements. 
All the elements are normally driven compared to just one, 
or perhaps two, as is the case with the Yagi-Uda. 

Fig. 3 shows the basic l.p.a. dipole structure. A necessary 
requirement, as before, is that related dimensions form a 
geometric sequence with the ra tio -r = R.+1/ R... Such a 
parameter can be defined for the lengths or spacings of the 
elements. One can see that the feed line is transposed 
between adjacent elements to ensure the correct phase 
relationship in the currents flowing along the elements. 
This array is inconvenient to build in practic.e because of the 
necessity Ito insulate each element from the supporting 
boom. However, such aeria ls are produced commercially in 
Canada and the USA and are designed to cover many TY 
channels. 

A more conven.ient method of construction is the sketch in 
Fig. 4. The dipole half-elements are supported alternately on 
the two separate insulated booms which act as the trans­
mission line of Fig. 3. The feed coaxial cable is brought 
down the inside of one boom thus forming a balun and 
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Fi1. 6. The pyramidal dipole array attained by separating the array 
of Fia. 4 i• illustn.ted in (a). The structure in (b) is a wire trape1oidal 
tooth 11 half-element.'• but a lone it is practically unusable and 
requires another element aeain.-t which it may be fed .. The other 
element is identical, but rotated 180,, around the. x·axis producing 

"simil"r arny to Fig. 2 (b). 
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connected as shown. In other words reversion has been 
made to the two ha.lve.s of the version o f Fig. 2(b), but in 
dipole form with fi and o/J equal to zero. 

By allowing the half-clements of Fig. 4 to slope forward in 
the direction of maximum radiation, to form in effect an 
array of ¥-dipoles, the baudwidth may be increased even 
further [6]; or what amollnts to the same tl1ing the overall 
length of a given dipole array can be shortened appreciably 
for a given bandwidth. This is achieved, as the frequency 
increases, by the active region moving towards the shorter 
elements and then "jumping " to ibe rear of the array, 
tbe clements there being o r such a length as to resonate in the 
3 1\/2 mode. This is repeated for higher modes. 

D esign Details and Data 
The following graphs pertinent to this section summarize 

results that have been published in recent literature [7.8.9] and 
should make a reasonable basis for any experimental inves­
tigations by , interested amateurs. The results of Isbell's 
investigation, Fig. 5, concern the type of l.p.a. shown in 
Fig. 4. The measurements were made with the two booms 
forming a 105 o hm rigid transmission line shorted together 
at a distance l /4 behind the last dipole clement, whose 
length is L. The shorted portion does not seem to be man­
datory in practice as other authors have apparently ter­
minated the booms at the longest element. A 75 ohm 
cable fed the array from inside one boom. Mooser has also 
considered this type, but with the additional parameter i/1 
obtained as shown in Fig. 2(b) o r Fig. 6(a) by separating 
the two elements of the structure to form a pyramidal l.p.a. 
In the former case the aerial is also termed a trapezoidal­
tooth H-plane array, the other is a dipole H-planc array. 
The term H-plane is used because separating the elements 
narrows the beam width in the x-z or H-plane. Another 
paper by the same author [9] gives the nomograph. shown in 
Fig. 7 for the particular value oc = 60°. The values Hand W, 
using Monser's formulae, become more accurate as i/1-+ O 
and so should only be used for obtaining the preliminary 
size o f the array, gauging clearances, etc., at large values of 
</I. More accurate formulae are simply obtained as, 

H = 246 . !/J 
(GI/ (~) fM</• • CO.I (-::!').ft. . .. ( f) 
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Fie. 7. A "omoeram for the col\struction of an l.p.a. of the type shown '" Fie. 6(a), for "' - 60 [9]. 
Zo ~ 100 + 1·16 t{I 9hm1 W idth at ba .. of pyramid, W ~ (7·4 '/J)/fr~q (Mc/1) ft. 
Gain, G ~ 4 + ·0585 t/J db H eieht of pyramid , H ~ 425/freq (He/•) f t. 

0Jdb ~ 105 - ·87 t/J ° Full width of last section, L ~ 492 /freq (Mc/s) ft. 
For ID He/a < freq < 100 Hc/1, W , Land H are .< 10 

I Ge/• < freq < 10 G c/s, W, Land H are .< O· I 

FREQUENCY I. H 

Mc/1 FEET FEET 

ao 6°IS 5·31 

90 l·H 4.72 

100 4.91 4·2S 

12S l-94 3.40 

ISO 3·29 2•14 

175 NI 2•42 

100 M6 2·12 

2SO 1•97 1•7 

300 1·6• 1·42 

350 HI 1·21 

400 1·13 1•06 

450 1°09 0·9l 

500 0.91 O•BS 

600 O•tl 0•71 

700 0·70 0·61 

800 0°61 O·SS 

900 Ml 0·47 

1000 0°49 0·43 

llSO M9 0·34 



U/ = 492 . ("') r, n . S iii :f ;/. 
/all (~)f,11,I• 

... (2) 

The straight liJ1e in Fig. 9 rela ting lo the optimum pair or 
values. fo r maximum gain, of -r and o for the array of Fig. 3 
was obtained by means of the cqu.:i tion, 

G = 4 1253 db 
(6J.i&)/~ . (6J.th)JJ 

... (3) 

the 3 db beamwidths coming from Fig. 8. A more r~'C<:n l 
formula than this, 

G = _ 32600 db 
(03.th)E . (OJ,1h)11 

... (4) 

for aerials having sidelobes no better than - 10 clb has been 
suggested as better suited to the frequency independent 
aerials. However. of the many patterns shown in the litera­
ture in nearly a ll cases negligible sidelobes appear. The 
largest secondary lobe is a lmost always the back lobe. For 
!his reason the curve has not been recalculated. 

Generally speaking the foll owing points are true for the 
various parameters -r • .p, etc .• that have been introduced. 
For a given l.p.a. the value of T deiermines the number of 

dements and hence controls the cost, weight and wind 
loading of the aerial. The range 0·70 < .,. < 0·90 is suffi­
cient for most designs; also too small a value should be 
avoided otherwise the wideband performance is effected by 
pattern breakup. A reasonable compromise for "' is around 
60° for the same reason. Jn choosing if1 one must consider 
the back lobe level produced as if1 - " • for if1 = 70~ the fron1-
to-back ratio is roughly 8 db, increasing as •/1 -+ 0. One 
would not want usually to exceed 1/1 = 70° for the pyramidal 
structure. The parameter µ can be ignored for most pur­
poses for the dipole array. 

An equation for the mean input resistance of a d ipole 
array is quoted in Mittra and Dysonl•l, 

[ z • .,.: ]l 
R0 = z. I + 4Z,,a ohms .. . (5) 

where. z. = 120 log£(~) - 2·25 ohms 
a = rndi11,1· of eleml!nl, as.mm11d r<111sla111. 

and Z., is the impedance of the transmission line. The 
relation is probably satisfacto ry for the modification of 
Fig. 3 shown in F ig. 4. Due to the range of values that could 
be taken by Z .. z. and " in practice, no attempt has been 

made at tabulating results. A 
few moments work with tables 
and slide rule will give an answer. 

H-PLANE } FOR THE L PA OF 
E -PLANE FIGS 3 & 4 

Curves for Z 0 will be found in the 
RSGB Amateur Radio Ha11d­
book (p. 356) or the A RRL 
A!lfe1111a Handbook (p. 81). 
The latter a lso describes an 
I .p.a. for 140-450 Mc/s of the 
type illustrated in Fig. 4. 

50 ----
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Fi1. 8. V• riation in the ldb beamwidth as a function o( o or tj1 for dipole ;1rrays 
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The £-plane (xy-plane) 3 db 
beamwidth for the trapezoidal 
wire-tooth aerial of F ig. 6(b) 
changes little, for 0·6 < .,. < 0·9 
and for 10° < o: < 70°, lying in 
the region of 60-75°. At the 
same time the H-planc value 
has a mean value going from 
80° (ct < I 0°) to 165° (ct < 70') 
Other types of " half-strue­
turcs " or one-element arrays 
perform in a similar fashion. 
T hese are not practical struc­
tures in. themselves and special 
methods are required to demon­
strate these cha racteristics [3]. 
It may be possible to feed the 
structure, however, against a 
ground plane. If two of these 
half-structures arc made and 
one is rotated through 180° 
around the x-axis then an 
H-plane wire-tooth I .p.a. analo­
gous to Fig. 6(a) o r Fig. 2(b) is 
formed . Having done this a 
gain of 5·5- 7·5 db over a 
dipole may be obtained with 
or: = 60° and ,,. = 0·6. for the 
range I 5° < •/! < 80°; however, 
at the same time the front-to­
back ratio decreases from 23 db 
to 5 db as .p increases. T he 
value for the £-plane stays at 
approximately 60°. The two­
element array just described and 
the one shown in F ig. 2(b) have 
an input impedance increasing 
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from 70 oluns to 240 ohms for 
.P taking the same range. It 
should also be noted the im­
pedance increases with T and a 
decrease in x. 

Using wire for Lhe construc­
tion affects the pattern but 
little, the impedance decreasing 
by some 30 per cent for a I 0: I 
increase in wire gauge. T he 
impedance is also a little higher 
than the corresponding metal 
sheet structure. Wire and sheet 
thickness should taper linearly 
to the feed point but for band­
widths of 10: l or less Jasik 
states that this can be ignored. 
An alternative method of con­
struction lies in the use of 
mesh instead of sheet, which 
will lower the weight and wind. 
loading. The mesh could be 
soldered to heavy copper wire or 
thin tube for rigidity. 

An approximate upper [fre­
quency limit to all the l.p.a.s is 
10 Gc/s due to the difficul ty of 
construction in the region of 
the feed point. It is also feasible 
for the microwave bands to 
etch an l.p.a . on printed circuit 
board. which makes a con· 
venient multi-band feed for 
a parabolic dish. 1f necessary 
one can make the feed point 
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20 40 60 
with a printed circuit and use 
metal sheet or wire elements 
to continue the structure at 
lower fre.quencies. ff double 
sided board* is available then a 
dipole array can be etched 
taking the form of Fig. 3. 

SEPARATION OF TWO ELEMENT ARRAYS rj ( DEGREES) 

Fie. 9. Front-to-back ratio for the planar dipole and trapezoidal t ooth a rray of tFic. 6(b ). The 1trai1ht 
line 1ive1 a 1ulde to t he opt imum 't and a t o choooe. 

At the lower frequencies employed in amateur communica­
tion the longest elements become somewhat unwieldy. 
DiFonzo[l O] has found it possible to reduce their size by 
some 30-40 per cent using loading techniques. It is not 
restricted, of course. to the low frequency bands, but v.h.f. 
sized arrays do not usually require reduction. These tech­
niques include discs, T- and U-shaped elements. Another 
variation[! J) of the array in Fig. 4 uses one or two parasitic 
elements between each driven clement. These parasites are 
not coupled to the transmission line but pick up energy 
from the other elements. T his type of l.p.a. may be cut down 
the centre and the resulting a rray of monopoles may be 
fed against a ground plane with the parasitic elements all 
connected to the plane to give the correct element current 
phasing for backfire radiation. 

Design E:camples 
For the first example assume an J.p.a., using the design of 

Fig. 6(a), is required to cover the range 27-150 Mc/s. Note 
that the extreme frequencies are such as to more than en­
close the IOm and 2m bands. The reason for this " over­
design " is that any variation in the characteristics due to 
t runcation of the structure to a finite size arc, as far as 
possible, outside the frequencies of interest. 

A choice of.,. = 0·85 is reasonable and using Fig. 7, "' 
is fixed to be 60°. A value .P = 30° can be arbitrarily picked, 
for a front-to-back ratio of 20db, which gives at the same 

• Formica Ltd. produce a p.t.f.c. /glnss fibre lnmioatc for low loss micro­
wuvc applications. See 1Ilectro11ics & P<>wcr, p. 97. Mnrch, 1966. 
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time for G and ll3d1> the values 7·2 db and 88°. T he mean 
input impedance will be near to 123 ohms, which is sui table 
for matching to Uniradio 6 (100 ohms), RG-62 A/U 
(93 ohms) or RG-63 B/ U (125 ohms), with due respect 
being paid to cable power rating, etc. This is not to say 
75 ohm cable will not work at all , but the higher impedance 
cables are naturally better. 

T he lowest frequency determines the value If. W and l 
which are, 

H = 15·34 ft. (15·74 ft. witb Fig. 7) 
W = 8·21 ft. (8·25 ft. with Fig. 7) 
L = 8·21 ft. at 27 Mc/s 

using Eqns (I) and (2) and the nomogram. Employing the 
formu la for L once more, a length of 3·28 ft. is obtained for 
150 Mc/s. Now using the formulae given in Fig. 3, Table 1 
may be calculated to give the element lengths and spacings. 
The value of /1 is incremented by unity until the resulting 
length l., ~ 3·28 ft; then 11+ I is the number of dipole ele­
ments on each half-structure. 

Jt will be realized that as the e lement lengths arc derived 
from repeated multiplication wilh .,., the final value satisfying 
the upper resonant frequency is not likely to be exactly 
3·28 ft. As is seen in the Table, the nearest values to the 
arbitrarily chosen upper frequency of 150 Mc/s are 3·59 ft. 
and 3·05 ft.; these correspond to frequencies of 137 Mc/sand 
162 Mc/s, so natura lly the shorter length must be chosen. 
Alternatively the design may be contin ued to a higher fre­
quency if desired. 

The length of either boom from the initial specification is 
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-------3·92';.._------ll~ 

f4.---------5·60 "---------i 

Fis . IO. The atruc.tur-af out l inef with dim en1io n1, for the aerial or the 
tecond e xample. 

15·8 ft. ( = 9· 11 / tan 30°) . However, if the spacings between 
elements 11 and 0 arc added, a lcnglh of 13·54 ft. is the 
result. The booms may be shortened by this d ifference. 
2·26 ft., or clements for higher frequencies cari be included. 

Summari2:ing then, assuming shortened booms: t/i = 30. 
" = 60°, T = 0·85, l = 18·22 ft., w = 7·06 ft., H = 13·1 ft., 
boom length = 13·54 ft., G = 7·2 db and an H-plane beam 
width of SS". 

The microwave a mateu r bands arc gaining some adherents 
and they will no do ubt increase. If say. for the second exam­
ple, the rour adjacent ba nds above I Gc/s arc 10 be covered, 
the freq uency limits a re l ·215 Gc/s a nd 5·85 Ge/s. A suita ble 
structure is the pyramidal trapezoidal tooth of Fig. 2(b) . A 
typical value of fJ appears to be 10• . Let T = 0·7, t/i = " = 
50°. It is assumed in this calculation that the rear o f the 
longest tooth has a length equivalent to a dipole resonant at 
the low frequency design limit, I· I Gc/s. 

Using once again the appropriate formulae, the following 
can be derived, 

W = 4·86 in. H = 5·22 in. L = 5·37 in. 
T he spacing of the rear and front edges of the teeth a re 

derived from the formulae in Fig. 2(a). The values are 

TABLE I 

Example I l Example 2 

" L,, D,. R,, r,. 
ft. fl. in. in. 

0 18·22 2·37 5-60 4·69 
I 15·50 2·01 3-92 3·28 
2 13·18 1-71 2-75 2·30 
3 11·20 1·45 1·93 1·61 
4 9-52 1·24 1·35 1·1 3 
5 8· 10 1·05 ·95 ·79 
6 6·88 ·89 ·67 ·56 
7 5-85 ·76 ·48 ·40 
8 4·97 ·64 - -
9 4·23 ·55 - -

10 3·59 ·47 - -
I I 3·05 ·4 - -
12 2·59 ·34 - - -
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~hown in T able I. The gain of this structure will be in the 
region of 6 db, but it can be used as a feed for a pa rabolic 
dish when the result ing gain will be much higher. T he 
design of such combinations will be found in most micro­
wave engineering handbooks or in Jasik(3]. The form of the 
half~lcmcnt is shown in F ig. 10. 
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Book Reviews 
HINTS AND KIN KS FOR T H E RAD IO AMAT EUR. 

Compiled and published by the American Radio Relay 
League. 128 pages. 9! in. x 6~ in. Available from 
RSGB Publications. Price JO/- post paid. 

Volume 7 of this series contains the best of the ideas sub­
miued during the last six years to the QST monthly feature 
Hints and Kinks. This edition is the same size and format as 
its predecessor but the contents arc completely changed. 
Examination o f the chapter headings show that s .s.b. no 
longer has its own sectio n a nd that t here is a new I 3 page 
portion entitled. For equipment co11.l'trnctio11. In common with 
previous volumes there is a complete index. Naturally a 
number or the items relate 10 modifications to US commer­
cia l equipment but an interest ing additio n to a piece of UK 
equipment enabled d irect frequency calibration of the well­
known Eddystone dial and logging scale. An invaluable 
addition to the amateurs· library R.F .S 

RADIOAMAT EUR'S VO CABULARY. Compiled by 
Christian Zangerl, OE9CZI, Nachb. 28, Dornbirn I. 
Vorariberg. Austria. 70 pages 8~ in. x I I ~ in. Avail­
able from RSG B Publications. P rice 9/3. post paid. 

This vocabulary contains some 4000 words. indexed in 
a German 10 English translation, which arc in common use 
in QSOs, feller writing and technical a rtic les. A lso inc luded 
a rc several useful conversion tables, e.g. metric units to 
miles a nd feet. Designed to be of <1ssistuncc to amateur 
operators and technicians this Vocabula ry will be of interest 
to readers wishing to acquire knowledge of technical 
German. R .F.S. 
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DXpedition to the Isle of Arran 
By P. J . HOLLAND, GJTZO* 

THE tirsl suggcs1ion or a DXpedilion lo one o f lhc 
rarer counties of Sco1lancl underslandably met with 

Jillie consideration, for few members of the Chester Group 
imagined such a journey feasible. The problems of finding 
nine or ten members, the majority o f whom were married. 
who co uld lake five days holiday in the middle o f Sep1ember, 
see11d to rule the venture out before any o f lhc other 
points could be considered. J-lowevcr, the vision of what 
lay ahead enthused the members 10 such an extent that the 
minimum number needed to undertake the venture was 
very readily attained. and the more practical details lhen 
came under consideratio n. 

Portable operation had been a feature or lhc c lub's 
ac1ivi1ics for many years, and hence there were several 
members. particularly G3A TZ, who could advise on 
require:nents. The primary in1cn1ion of lhc OXpedition, il 
was agreed. was 10 give as many people as possible a c hance 
of working one cif lhe few remaining rare GM coun1ics. 
and Buie seemed lo fit the b ill very well . As lhe Island of 
Arran seemed to be lhe principal land mass in Buie, il was 
selected without argument. 

T he firsl step was lo arrange for permission 10 set up 
slation. and lhis was readily given by lhe National Trusl 
for Scolland and lhe Fores1ry Commissio n, who own a 
very large part of lhc Island. As a dcfinile s ite could no1 
be s::lectcd withom actual inspectio n, it was a rranged lo 
have a number from which 10 choose on arrival. 

The next slcp was lo select suitable equipment for the 
bands to be used. Top Band was the favourite. and 1hc 
gear chosen had to have maximum ellicicncy for this opera­
lion . bul it was agreed that 2m gear should also be carried 
to find o ut exactly how i1 fell to be sitt ing on 1hc o ther 
end as it were. The gear picked for 160m was GW3TOW"s 
KW2000A. using a 520 ft. wire to be slung between two 
45 fl. masts. A minimum of nine members in the party 
was essential. inc identally, 10 facilitate manhandling the 
masts. parlicularly in the inclement weather anticipated on 
the island. 

The 2m gear was less commercial. w ith a home-brew 
1ransmi1tcr belonging 10 G3A TZ running a QQV06-40 
in the p.a. at 20 watts input. The A252 1 convener. also 
buili by G3ATZ. and GJTzo·s AR88D. were used a s lhe 
v.h.f. receiver. The aerial for 2m was a J- Bcam 8-ovcr-8 
at 25 ft. Power fo r all ac1ivi1ies. including shaving. was 
provided by a 11kW 240V a.c. petrol generator. 

T he overnight trip north was uneventful. except that o n 
reaching the ferry a1 A rdross:111 al 9 a.m., the party was 
told that owing 10 the rough weather the ferry would leave 
from Fairlie. nine miles further on. The crossing was 
particularly rough. the writer failing 10 find his sea legs 
before disembarking. rather nushcd, 70 minutes later al 
Brodick. the principal town on Arran. After a couple of 
hour·s reconnaissance the group was lucky enough to find 
a very suitable site for a station o n 1he southern lip of the 
Island: a point a pproximately 500 fl. a.s.I. near the village 
of Kilmo ry. After leaving Chester at 11 p.m. the prC\' ious 
evening (by this time it was about 3.30 p.m.). no one 
felt like pulling two stations into o peratio n. but mo re 
like colla psing on lhc spot. Nevcrlhclcss. with the last 
dregs o f energy left. the tes1 was completed, and G M3G IZ/P 
was on the air by 9.30 p.m., despite 1he aerial snapping once 
and having to be rep laced. The excessive time taken to 
assemble the gear was due to a very high wind which had 
sprung up during the early evening. 

• 19 Kingsley Road , Grcn1 Doughto n. Chc,1cr, 
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As amicipa1ed, the flow o f co111a.:1s o n 160111 did nol 
begin to a bate until the very early hours. and this was the 
pa11crn every night using either s.s.b. or c.w. Contacts 
were no t short and snappy as a whole, but more the.ligh1-
hea rted. informative type. as plenty of time was available. 
Operatio n usually commenced a bout 6 p .m. on 160m c.w. 
and moved on to s.s.b. la1cr in the evening. During lhe 
day when J60rn was q uiet , 80111 w 20m were tried with 
varying success. Two metres proved a disappointment 
as nothing was worked until 1hc Saturday. when El2~ 
appeared al 5 and 9 both ways. In order to prove thal ll 
wa.s indeed the band conditions and location that were 
making contacts few and far between, GM3UGB k indly 
loaned his AR88 and com·crter. but the same sto ny si lence 
was encountered. The last day proved the most successful 
on 2m. when five stations were worked. including GD3FOC. 
GM 3FYB. Gl5AJ and E19BC. covering four sepa rate call 
areas. The only G sta tio n heard was G3K MS in Maccles­
field , C heshire, but unfortunately no QSO resulted despite 
calls. The breakdown of QSOs o n the l.f. bands was 144 
contacts o n 160m and 48 on 80m and 40m making a total 
of 192. Apologies are due to a ll those who still require 
Bute on 160m but for those who did work the station: 
special QSLs will be printed and despatched via the RSGB 
QSL Bureau. 

Operators on the trip were G3ATZ, G3TZO. G3DRB. 
GWJLDH. GW3TOW. G JUWV, GW8AOC. 1ogether 
with Gcofl' and Frank. two very a ble short wave listeners. 

Can You H e lp? 
e G. O'Conner. BRS27855. 61 Steep Hi ll . Lincol.n, who 
requires informat io n on a USA Signal Corps Receiver/ 
Transmiltcr type BC-620-F? 

Written Long Ago 
.. The Hissing Phenomena " arc certainly worth 

investiga ting. We have had evidence 1ha1 a l the 
lime o f a .. fade out " the F Layer rises rapidly lo an 
abnormal height, due to the thermal expansion of 
the gas, probably by bomba rdment of some sort 
from the sun. Can it be that this rapid movement 
of the electrified layer is the cause of the noise? 

Hissing o n 28 Mc/s was reported on 19, 29 March. 
6. 26. 28 May, 3 J une, 1926, by G6D H, and G2YL. 

T & R Bulletin, Ju ly 1936. 

·• Dr. Smith Rose (al the Fourth Annual Dinner 
of the London UHF Group) went to on mcnlion that 
Rad io Astro no my was based on 'The Hiss Phenomena· 
first observed by a Brit ish Amateur-Denis 
Hcightman (G 6DH)- in 1935. Lillie attention was 
paid to these observations by Heighlman until the 
war years when it was no ticed that noise increased 
if directional aerials were pointed towards the sun." 

RSGB B ULLETrN 
January 1956 

J.C. 
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THE MONTH ON THE AIR 
F l RST an a1lolog) lo readers for the scarci1yofinforma1ion 

in 1hi mon1h·s article. partly on account of the earl> 
deadline due 10 the early publishing date of 1he November 
Buu.t 11i-.. h is hoped that the December column will be 
more comprehensive. 

Some statistics quoted in a le11er from 6Y5FH concerning 
QSL return percentages make dis:1ppo in1ing reading as far as 
British amateurs are concerned. Frank has o nly received 
cards so far from 18 per cent o f G stations worked. T he 
best return ligurcs came from ZL. PA. H B. HP. and XE. 
with the USA also well up the list. As nearly every QSO 
contains promises by both parties to QSL this must mean 
that the word of four o ut of five British amateurs means 
nothing! 11 would be an excellent idea if all stations decided 
10 be completely honest about their QSL imcntions. and had 
the good manners 10 ei ther QSL as pro mised . or say o ut­
right that they were unwilling or unable lO QSL. A great 
deal of stationery. postage. and QSL Bureau manager's time 
would be saved thereby. 

Whilst on the ubjcct of QSL cards it is no ted that W2CTN 
has remo\'cd the following from the very long list of stations 
for whom he acts as QSL manager : CP3CN, C P5EZ. 
FG7XC. FG7XD. FG7XJ , HK2YO. HK3RQ. HP IAC. 
HPI IE. KV4CI. OA-IF M. 0A8D. OASD/3. OXJUD. 
PJ 2ME. PZIAX. PZ IC M, VP2M V. VP6AK. VP6AP. 
VP68 \V, VP6PJ . VP7 S, VP7 \V, VP9BY. Z B2AP. 
ZS2SS. ZS40F. ZS6C1 . and 9 HIR. QSL all these direct 
11ot 'ia W2CTN in future please. 

Apologies rrom GJPAI who intended to operate from 
Luxembourg with a G3PA l/ LX call during September: he 
was unfortunately taken ill on arrival there and did nol 
manage w get on the air. 

N e w s from Overseas 
T he latest information on the locations and call-sign~ of 

stations in the VP8 ;treas ha~ been received 'ia G2R F. The 
facts wen: recently checked with VPSHJ. who al present 
looks arter the VPS QSL Bureau (but QSL's via W2CTN 
hims-::lr!). It seems tha t VPS's C W. HJ. HZ. IQ. and JA arc 
all o n the Falkland Islands. VPSEG is in the South Orkncys. 
and opcrmcs on e.w. VPSI Y will be active from the South 
Shetlands :ifter December. but a t prcsc111 there is no activity 
from there. or l'rom South Georgia or South Sandwich. 
All o ther active VP8's arc in A ntarctica : these include 
VPSIK (who was erroneously stated in last month's 1\40TA 
10 be in S. Shetlands) and VPSI U who arc both on Argentine 
Is. VP81Y is at prcs1:nl on Adel;iide Island. and formerly 
held the call VPSIV (until April 1966). Vl'SIN i~ on Stoning­
ton Is. Other bases. including Port Lockroy. Hope Ba>. and 
Halley Bay. ha\c no :amateur population a1 the moment. 

~\ notice has been enl Olli by the Dircct(lr or the Tele­
communications and Electronics Branch or the Canadian 
Department of Transport granting permission 10 all Cana­
dian Amateurs 10 use a special prefix during 1967. to com­
memorate Canada's Centennial Year. This will be 3C for 
VE station . and 313 for VO stations. thus VEIAA may be­
come 3CIAA and VOIAA 3BI AA if they so desire. This 
~IGl-ffLOW ROAD. UIRMl G H,\M 17. Pl<a<c send all r<Pori­
to :irri"c b) 16 ~o,rmb<•r for the DrttmlX'r ·~~uc. :ind 9 Deccmbu for 
ch-.: J Anu:tr) '''uc 
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should be or imerc\t to prefix hunter as 11 new ones will be 
available. 

Another lcuer from Cr3i\S (G3SJ) to G2MI point out 
that 10111 is o ften wide open to Europe from Madeira. 
Haro ld says that the German Geophysical Year station is 
oflen a good signal o n c.w. but that there is no sign of any 
other activity. How about turning. those beams towards 
CT3 ? 

Top B a nd News 
The first news of VK5KO being l1eud during his published 

160111 schedules was received fro m A4776 who had been 
monitoring the frequency of VK5KO for some days before 
having the thrill of hearing his first 160111 Australian station. 
No reports of G/VK QSOs taking p lace have so far been 
received. 

During his recent operation from Jersey. GC2LU/P 
made contact with 91-llAE. This is believed 10 be the first 
Top Band contact between the Channel Islands and Malta. 
Congratulations lo bo lh parlics. 

According to WI OB it is expected that in spite of the 
increasing sunspot ac1ivit) there should be son-c excellent 
DX activi ty during the coming season. He cheers up Top 
Band enthusiasts by poiming out that DX was worked eve n 
al the last sunspot 111oxi11111111. and tha t 1ha1 was a much 
higher one than the current one is expected to be. Stew 
reports a kllcr received from DL9KRA describing his 
experiences with a balloon aerial. After considerable 
difficult)' the balloon wa~ raised to 260 fl. and 1he first CQ 
resulted in a call from 9M4LP. However. this was followed 
by an incrcas1: in the wind speed which caused the aerial 10 
become almost horizontal so the project was abandoned for 
the night and resumed the following evening. On this occa­
sio n no replies were obtained . but on switching 10 the 
horizontal aerial good DX wa~ workc.:d. Jan believe that the 
results were due 10 the fact that 1he b:?sc of the a111enna aerial 
was the nat balcony and not a good ground. 

Apologies to WI Bil for the at-s~ncc of credit for the rcce111 

T he landi" I site and op ef"'a.tin1 loation 
(KllMP/KC~). 

on Nav.1;.n ;a lsl11nd 

(l'hoto by W9WNV) 
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PROPAGATION PREDICTIONS 

14 Meis NOVEMBER 1966 
U.S.A. - EAST (Wl-4) S. P. 

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

CARIBBEAN (6Y5/FM/TI) 5 . P. 

S. P. BRAZIL (PY) L . P. c::= ~ 
SOUTH AFRICA (ZS) S. P. 
S.E. ASIA (HS,9M2) s. P. 

AUSTRALIA (VK) 5. P. 
L. P. 

JAPAN (JA) 
5 . P. 
L. P. 

21 Mc/s NOVEMBER 1966 

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

CARIBBEAN (6YS/FM/Tl) S. P. 
L. P. I~ 

BRAZIL (PY) s. P. 
L . P. 

SOUTH AFRICA (ZS) S. P. 

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

AUSTRALIA (vK) S. P. 
L . P. r:::= ::i 
S. P. JAPAN (JA) L . P. -~ 

28 Mc/s NOVEMBER 1966 

U. S.A. - EAST (Wl-4) 
U.S.A. - WEST ( W6,7) 
CARl8BEAN (6Y5/FM/TI) 
BRAZIL (PY) 

SOUTH AFRICA (ZS) 
S.E. ASIA (HS,9M2) 
AUSTRALIA (VK) 

JAPAN (JA) 

TIME (G.M.T.) 

c::=::=::J J - S OA YS 

S. P. 

S. P. 
S. P. 

S. P. 
S. P. 
S. P. 
S. P. 

S. P. 

00 02 04 06 

l2'ZZZ?Zza 6-ZO OA YS 

The propagation conditions on the h.f. ba nds are at their seasonal 
best in November. Because of the rapid increase in 9un1pot activity 
this year, it will now be possible after a lonr break, to wo rk Centra l 
and South America, Africa South and South East Asia on 28 Mc/s. 
Eastern North America will only come throush on favourable 
days (i.e. on day with a bove avera1e Fl m .u.f. 's) and there is a 
remote possibility of workin1 Japan on thia band in the hours 
before noon. The band will normally close shortly after 17.00 
GMT. As before, all continents should be workable with certainty 
on 21 Mc/s, and We.stern USA should come throush for short 
periods. With the approach of winter the band will 1enerally 
close shortly after 19.00 GMT especially in the latter half of the 
month. In contrast to the equinoxes (March and September) the 
midwinter months are more favourable for contacts via the Iona 
path. These contacts, wh ich in the present phase of the sunspot 
cycle are more likely on 14 Mc/• usually take place when the s reat 
circle throu1h both stations lies in the twili1ht zone {the border­
line between ni1ht and day). 14 Mc/1 will continue as the second 
DX band after 21 Mc/s but will 1enerally close down shortly before 

pictures of ZP9A Yand CX3BH. Most of the photographs of 
I 60m slat ions are very generously supplied by WI BB to the 
Society, entirely at his own expense, and are. of course. 
greally appreciated. 

Awards 
Information on all current certificates and awards will be 

found in the Directory of Certificates and Awards, which is a 
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- OPENINGS ON HORE THAN ZO DAYS IN THE MONTH 

midnisht. 7 Mc/• will take over as the main DX band from shortly 
before midnitht until well into the morning. During the day thi1 
band will still be ideal for local traffic without a dead zone and also 
for European contacts. In comparison with the summer months 
contacu will be possible over 1reater distances during the day on 
7 and l ·S Mc/1, thou1h sometimes very chan1eable from day to 
day. DX opportunities on 3.S Mel• during the hours of darkne ss 
will continue to increase. Interruptions to local traffic by t he dead 
zone will repeatedly occur on this band in the latter half of the 
ni1ht. 

The provisional sunspot number for Septe mber was 49·3 with the 
1reate1t activity occurring in t he second half of the month. The 
predicted smoothed sunspot numbers for January, February and 
March are 62, 64 and 67. 

The Zurich Solar Observatory is now able: to e:ive new predic.· 
tions on which the monthly forecasts are ba.1ed; date of coming 
sunspot maximum May 1968: highest s moothed monthly sunspot 
number, 110. 

must for the keen sheepskin hunter. ll contains up-to-thc­
minutc details of over 600 awards from all over the world, 
including those available to SWLs. This volume is produced 
in loose leaf form, suitable for insertion into a three ring 
binder. Tl is produced quarterly from 1 January each year by 
Clif Evans, KGBX, each issue being self con1aincd and 
amendments are not issued. Stocks of this publication are 
not held by HQ to ensure that only current copies are dis-
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1ribu1ed . but orders lo r d irecl delivery fro m K6BX may be 
p laced with G 2BVN. T he no 11-profi1 cosl per issue is 
I 8s. 6d. post paid. and a suitable binder can also be supplied 
for a furlhcr 7s. 6d. if required. 

The Northern California D X Club o ffers an a llractivc 
cenificate- the California Award- for contact ing 220 
different Calil'o rnia n sta tions, includ ing a t least 20 members 
of the N.C. DX.C. A special arrangement has now been 
made whereby intend ing applicams who still need W6 QSL 
cards from sta tions worked may submit a list of the uncon­
firmed con1ac1s together with a lisl, certified by che ir radio 
society, of QSLs in their possessio n. The N.C.DX.C. will 
spot c heck contacts on this list. N .C.DX.C.'s address is: PO 
llox 75. Oa kla nd, California . USA. 

From time lo t ime your scribe is asked for details o f the 
A RRL DX Century Club rules. This is one o f the world 's 
premier awards, membersh ip now being in lhe regio n o f 
I 0,000. T he basic ccn ifica 1e requires the submissio n o f QSL 
cards from al least I 00 d ifferent countries, together with a 
specia l form listing 1hc QSLs (which is supplied o n request 
by ARRL). a nd sufficient I RCs for return postage to: DXCC 
Awards. A RRL Headq uarters. 225 Main Street, Newington. 
Conn. USA. 0611 1. The administration of this award is 
excellent. a nd cards may be safely trusted to ARRL- which 
unfortunate ly is more than can be said for cards sent to 
some o ther o rganisations. One point needs cmphasising-
110 a/t('l'alion of any kind. whether made by sender or recipient. 
s hould appear on a QS L sen t for DXCC credit. This could 
result in the applican t being disqualified. 

Contests 

Full results ol' the 1966 CQ WW 160 Metre Contest have 
now been received. ll may be remembered 1ha1 conditio ns 
for th is event were very much down o n those obtaining fo r 
the 1965 event. T he world winner was W8HGW. who scored 
35.880 points from 207 contacts with 11 countries in all. 

CT2YA 
CT3AU 
EABEX 

EL8B 

ET3GB 

Q TH Corner 
vtn YASME. 
via YASME. 
OJ 2YJ , Wollgong Sommerkamp. Ad erslr. 113, c Ousseldort, 
Germany. 
vi~ SMSMC, Sten Larsson. Sandolega1nn 25. S tockholm, No, 
Sweden. 
vlo K5LR£, Mnrgarel Bunce. 713 Glendale, Mldwesl City 10, 
Okin. USA. 

FK8BK PO Bo• 35, Noumea, New Caledonia. 
H S4AK PO Box 11·121, Ban9kok, Thftlland. 
W SVMU/KJ & vln W5HJ, Thos. G. Bank& J r, ~ Mossmnn Plocc NE. 

MP40AN 

MP4QBB 

MP4QBR 

VP2AC 

VP6PJ 
VS9H RV 
YA5RG 

ZOBBUD 

ZDBWK 

ZFI EP 
5H3JR 
SN2AAW 

9AtOFD 
9Y4AR 

.A.lbuquerquo. NM, USA. 
vie OJ•AB, Hons Pune,-, Aogldislr. 178-A, •25 Boltrop, 
G1nmany. 
via W7VRO. Dick Moen, 2935 P lymouth Drive, Bellingham, 
WnGh, USA. 
vlA W8ZCO. Danie! Umberger, 2753 Ellloll Av, Columbus 4, 
Ohio, USA. 
vln W A 4AYX. Poter Eaton, 804 Nassau Drive, Mobtle. Ala, 
USA, 36608. 
vln WB2UKP, 50 James St. Shrowsburv. NJ, USA. 
vl8 G2MI. 
via OL6ME, Herm111nn Geris. Schlllorstr. 18, 34 Goettingen, 
Germany. 
vln K40EN, l shmaol Mosoo, 6246 SW Tonlh Tenoco, Mian1i, 
Flo. 
via K8WNU, WllJlom Knotts. 7325 Roshon Av, Reynoldsburg, 
Ohio, USA . 
•I• W4PJG, PO Box 1647, Forl Mvers. Fin. 33902. 
via W2SNM, 2483 Thi rd Avenuo. East Meadow, NY, USA. 
via KSOOO. Corl Fox, 818 Sutton Ct , Irving, Texas. USA, 
75000. 
110FO, Vlcenza. SET A F. A PO Naw YOfk, NY. USA 09221. 
92 S3pphhe Drive, Diamond Volo, Trinidad. 

QSL Manager• 
W4ECI 3103 4th Avenue Sth, Birmingham 5, Ala, USA . 
YASME PO Box 2025, Coslro Valloy. Calif, USA. 
OOTM W2GHK, PO Box 7388, Newmark, NJ. USA, 07107. 

RSGB QSL Bur~au: G2MI, Bro mley , Kent. 
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W9WNV and KllMP at the ope•ating position o f PYOXA. 
(Photo by W9WNV) 

Top Euro pean was Armin. DLI FF, who produced a very 
credita ble tota l o f 27,540 points, thereby scoring fourth 
highest world score. He worked 19 countries, a nd made 190 
contacts. There was a quite la rge e n1ry fro m the VK­
sco res were as follows (certificate winners in heavy type): 

GSNF 14,835 points G 2DC 5,328 points 
G31G W 13,240 GW3GWX 4,972 
GW3PMR 11,550 G 3JVJ 4 ,368 
G 3GBU 10.755 G3GHN 3,570 
G 4MH 9,401 GJ30TV 2,544 
G3KLH 8,073 G 3HZL 2 ,390 
GM3KMR 7,488 GD3HQR 1,239 
G 8FC 6,097 G 3SVD 1,225 
G3FVA/A 5,904 G 3MWZ 385 
G5RP S.760 
G M30 XX 5,670 .. 

Complete deta ils o f the 1965 CQ WW DX Contests have 
also now been received. The Telephony scores in the UK 
were as follow : 

G3DYY 
G3RHM 
G3U ML 
G3TWV 
GM3BCL 
GW3PSM 
G3TKK 

Points 
All band 138,649 

128.522 
11 5.588 
97,730 
58,935 
38,962 
31.390 

G3HDA 
GM3JDR 
GW30CD 
GM3S FH 

G3NL.Y 

Points 
( 14 Mc/s) 146,176 

34,112 
24,180 
20,706 

(7 Mc/s) 20,440 
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WSUZX, Preaid ent oft he Ae r onautical Centre Amateur Radio Club 
Oklahoma, operate s all bands 80-IOm. on a.m., c.w. and s .s..b. ' 

G 2AJB All band 30,804 
G W3SFC 18.542 
G 3SEP 13.184 
G3MWZ .. 4. 180 
GW3PMR (1 ·8 Mc/s) 360 

G3PEU 
G 3CAZ 
G 3PZO 
G30HP 
G 30AD 

(21 Mc/s) 103,410 
55.126 
6,552 

(28 rJic/s) 6,681 
1,045 

Scores in the C.W. Section were: 

G3FKM 
G2DC 
G 3DYY 
GC3KC E 
G3TWV 
G6VC 
G2AJB 
G3SEP 
GC4LI 
GM3JDR 
GW3MRI 
G3NVK 

Points 
All band 246,959 

178,640 
140.694 
54,366 
46,872 
45.152 
35.136 
31.832 
31,248 
30,450 
18,644 
17.633 

Points 
G3MWZ A ll band 12,388 
G3JKY 11 ,767 
G3RJB ., 2,688 
G3HCT (21 Mc/s) 80,276 
G3HDA (14 Mc/s) 155,290 
G31RM 240 
G3POI (7 M~Js) 28, 161 
G 3EYN 2 1,948 
G8DI 5,144 
G3TMA .. 3.813 
G3ESF (3·5 Mc/s) 19,317 
G3J VJ ,. 8.580 
G31GW (1 ·8 Mc/s) 1,760 

Cong:atulations to 1he winners for winning. and con­
gra tula uons to all the other participa nts for ta king pa rt ! 
In the mult i-operator single transmitter section (phone) the 
three Brit ish entries all won certificates: GW3NWV (515 134 
points). G l3SXG (155,040 points). and G5BK (123°354 
points). fn the c.w. sectio n of the same catego ry G3SSO 
scored 530,944 points, G M3GUJ (80,730). GIJGAL (57,936), 
G M3SFH (35,776). a nd G3T G K 20.475 points. 

A Ca nary Islands Contest is being held between 21 Decem­
ber ~nd 20 March, 1967. No rules arc availa ble. but inicrcsted 
parucs may ob1a in mo re informa tio n fro m : Tenerife Eterna 
Primavera, PO Box 2 15. Tenerife. Canary Islands. 

Log forms have now been received from CQ Magazine for 
the CQ WW DX Contest. a nd a rc available from G3FK M. 
Please send a la rge envelope. a nd if possible intimate how 
many sheets will be required- each log sheet has space for 
detai ls of 40 QSOs. 

A reminder that the RSGB 7 Mc/s C.W. Contest takes 
place on 12 and 13 November- sec p;>.ge 4 13. J une 1966 
BULLETIN for full deta ils. 

DXpe ditlons 
T he latest movements of Lloyd and Iris Col\'in involved 

their departure from Madeira. where they used the call 
C T3AU. on 8 October. It is understood tha t they made over 
4000 QSOs from there with more than IOOdifferent countries. 
T heir next stop was scheduled to be in the Azores fslands 
where their call-sign was to be CT2YA. From there they 
intend to proceed 10 the Ca ribbean area on their way back 
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home to the Uni ted States. They hope to be home in Cali­
fornia early in t he new year. and then to resume their lour 
of Africa. 

Don Miller, W9WNV, sent out a large number of letters 
to known DXers setting out details of possible future move­
ments. A t the time they were written the financial state of 
the expedition was said to be some $1600 in the red and it 
was cs.timatcd that_ $6000 would be needed for the pr.ojccted 
extension o f the trip. At the time of writing it has just been 
announced that sufficient financial support has been forth­
com!ng and that_ Don was in Kenya preparato ry 10 moving 
out into the Ind ia n Ocean a rea. D uring a lightning0 visit to 
London on 27 September, Don obtained the call G5AEW. 
F~Of!l London he travelled to Madrid to try to obtain per­
~m.ss1on to opera te from a number of Spanish terri tories, a nd 
11 1s rumoured that he was successful. Possible countries to 
be visited include Rio de Oro (EA9), Annobon Island 
(EAq). A lbania (ZA), Tunisia (3V8), Iraq (YI), T urkey (TA). 
Glon cusc Is (FR7G). Tromelin Is. ( FR7T). Alda bra (VQ9). 
C hagos (VQ8C). Dcsro~hes Is. (VQ9 D)_. Laccad ive Is. (VU). 
a nd two o ther unspecified places wluch have never been 
a~tivatc~ bc~ore. Do no rs of s.2s. o r mo re a rc promised 
direc t air-ma il QSL cards. and 11 1s promised that W4ECI 
will QSL a ll other stations contacted as soon as logs a nd 
printed QSLs a rc to hand. It is expected 1ha l D o n will be 
~ccompanied by a nother amateur throughou1 part of his 
journey. All QSLs for a ny of these operations should be 
sent via W4ECI. and any donations sho uld be made payable 
10 the World Radio Propaga lion Study Association. 

It is reporlcd that PYICK and PY2CQ will visit Fernando 
de Noronha during the CQ WW DX Contest. and tJ1a1 they 
would be on a ll bands 10 lo 80m. T heir call-sign may be 
PYOAB. 

DXpeditio11 of 1~1e Month report that LA I EE/P Jogs have 
not yet been received. but that together with tt.e missing 
ZD8AR a nd YV9AA logs they are expected at any moment. 
ZD9A QSLs arc now due to be in the mail. and QSLing for 
DJ6QT /LX. 3AOEB. a nd PX I YR is now up to date. Son:e 
idea of the enormous amount of work done by DOTM as 
QSL ·• fairy godmother ·· is given in a list of logs on hand on 
29 July this year. T his i~cludcs some 109 d ifferent call-signs. 
some current. some datmg back to 1963. Calls of currently 
active stations mentio ned include CNSFF, CN8FS. CN8F V. 
C R5SP. II RB, II R BJ. LX2UW. O Y7M L. VESCO. VK9DR. 
VK9 M D. VK9X I. VP7CX. VP7NY. Z D8A R. ZD9BE a nd 
7Q7PBD. Applicatio ns for QSLs from a ny of these sta'tions 
should be sent to DOTM (address in QTH Comer). For 
H KOA I QS L ·s W9WH M should be a pproached (John Leary 
438 Ha milton St. Fortville, Ind. USA). ' 

The proposed trip by OD5EE and OD5BZ to Qatar, 
scheduled for last mo nth, was delayed by Custo ms d ifficulties 
and was expected to m;11crialise o n 13 Octol:er . OD5EE's 
call ~as to be M P4QBB, and O D5BZ's MP4QBR. After th is 
soruc O DSBZ hoped to accompm1y Smitty, 601 A U, 10 
Jordan. there to operate JY I AU fo r six days fro m 21 October. 

HK I QQ is now in Cameroon, a nd expects 10 be there for 
about two years. He hopes to be on the a ir with a TJ ca ll 
very soon, and a lso to manage tr ips to other ra re African 
countries. including Spanish G uinea. 

As ~entioned i_n last .m<;mth"s MOTA, the Royal Signals 
exped111on to Kuna Maria 1s scheduled for the period 6 to 20 
November. T he call-sign will be VS9HRV. 

Band A ctivities 
Another fairly good month has been recorded on all bands. 

t~e highspot of DX news being the receptio n of VK5KO"s 
signa ls 0!1 I 60m. So far only one report has been received of 
them being heard. and no reports of VK/G QSOs having 
taken place. Anyone with further information is asked to 
contact your scribe. Eighty metres is following its 
usual autumn pallern with quite good signals from New 
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Zealand being heard daily around 06.00, and with the Ws 
beginning to break through again. Forty metres would be an 
excellent DX band if only it were left to it's rightful users. 
those who have selective receivers are managing to make 
contact with almost all parts of the world at some time during 
the day. Twenty is certainly taking on its autumn look, with 
few long distance signals audible in the early mornings, and 
15 and I Om arc now providing a great deal of interest although 
it is certain that they would prove to be even better than they 
appear to be ir more experimental CQ calls were made when 
they arc apparently closed. 

Thanks arc extended to the following loyal supporters who 
heeded your scribe's plea for early reports for this issue: 
G2BOZ. G2LB, GW3AX, G3HCT, G3H DA. G3UML. 
G3VJG. G4MJ. GSJM. GSVG. BRS20317. A4038. A4182. 
A4568. A4776, A5 125. and A5141. 
1·8 Mc/s C.W.: OKIKKF (23.39). UAISZ (21.33-? legal). 
VK5KO ( RST 339. 20.11), 9M8DD/MM ('? QTH-18.13). 
3·5 M c/s C.W.: UL7GW (23.30). 
3·5 Mc/s S.S.B.: CNSAW (21.35). FM7WQ (22.12), KGIFR 
(23.25). 1 IAUM/ Ml (23.35). ZL4BO, 4LM. 4LZ (06.00-
07.15). WOGTA/8F4 (23.08). 
7 Mc/s C.W.: C02KG (0 1.00), C R61K (22.40), C R7AR 
(19.10), FG7XC (22.30), FPSCA (21.15). J A IEAA ( 19.07). 
J X6XF ( 18.59), KV4CI (21.28), VP2SJ (22.22). VP5AR 
(06.44), UWOAF (17.45). UHSOG (18.10). VK5KO (2 1.06). 
9Y4AR (06.07). 
7 Mc/s S.S.B.: CR6's CN, FW. HG, IK. IV (20.00-21.30). 
EL2A (21.26). ETJAC (22.20). FM7WQ (21.30). JA6YB 
(20.15). JX6XF (Jan Mayen. 22.30). MP4MAW (21.13). 
005BZ ( 19.10). PY6WA (21.29), UD6BR (21.42). VK4 EQ. 
7SM (20.40). VP2LS (21.30), VPJ"s JR. YG (21.45). VP6KL 
(21.05), VS6AJ (20.00). VS9A RV (2 1.02). VS90C (20.35). 
ZDSARP (20.30), ZSIXX (21.23). K3LZC/4X (20.00). 
WOGTA/8F4 (19.55). 606BW (20.00). 9M2DW (20.18). 
9Y4TX (22.15). 
14 Mc/s C.W.: EA9EA (08.50), FKSAH (11.30), FLSRA 
(19. 15), FPSCA (21.18), JTI KAE (Op. by DM30CN-15.45). 
KR6JZ (07.32), KS4CC (19.35), TA2AC (12.29), VK9GW 
(T.N.G. 10.50). VKOMI (07.15). VPSIQ (21.40), VPSJD 
(Antarctica, 22.35), VS5JC ( 15.40), XR2A/ MM (" QSL via 
NARL" ??? 22.15). ZOSJ (09.15), 7Z3AB (16.15). 9M8RS 
(16.25). 
14 Mc/s S.S.B.: CT3AU (20.34), CX9CO (20.30). FBSYY 
(07.57), FKSBK (07.00), FR7ZD (16.30), HS4AK (17.50). 
KB6CZ(07.55). KC4USB(08.30). KC4USJ (07. 16), KC6BO 
(15.00). KG6AAY (07.00), KG6ALW (16.43), KG61C 
(Bonin Is., 13.45), KL7FGH (08.58). KS6BH (09.00). 
KW6EJ (08.10). KX6BU (10.51). KX6FU ( 10.20). PY7ACQ/ 
(F. de N. 19.20), VK9AG (T.N.G. 06.30). VK9DJ (Papua. 
14.50). VK9XI (Christmas Is. 12.42), VQSAX (16.45), 
VS6FR (16.02). XWSAY (16.05). YA IHD ( 15.42), ZD9BE 
( 17.25). Z L4C H (07.00), ZS3E (19.04), 5WlAZ (07.25), 
WOGTA/8P4 (16.30), 9M6NQ (17.55). 9NIMM (14.11). 
21 Mc/s C.W.: CE2BC (19.30). CT3AJ (11. 12). DUlCL 
(13. 10), HZIAB (08.03), HZ2CN (11.06), HM9BZ (09.09). 
JA 's (08.00-I0.00), KG4CX (20.50). KZ5CV (17.58). 
OA4UZ (17.36), SUIOP (18.20). TT8AR ( 18.00), VK6RU 
(10.14), VP9BY (21.40), VU2NAZ (11.09), XEIZV (20.10). 
6Y5BB (17.00), 9VIMY (15.20). 9M2LO (10.50). 
21 Mc/s A.M. : CT3AS (17.10), EP2RJ (13.40). FLSAO 
(18.05), HKSBGA (21.33). MP4BGD (13.23). ST2SA 
(? Legit. 13.45), VE5RP (14.50). XEI llK (13.43), ZD3E 
(18.45), 9G I FV (12.50), 9LlJP (18.14). 
21 Mc/s S.S.B.: CT3AU (15.35), CR9AH (12.37), W6FHM/ 
DUI (13.02), FBSXX (11 .40), FPSCA (14.12), FR7ZD 
(10.38). Hl8XAL (11.50). HR I KS (20. 15), KG6AQA (09.05), 
KZ5MB (20.57), TG9DX (17.36), TN8AA ( 11.1 2). VK9DR 
(Christmas fs. 13.08). VK9DJ (12.23). VK9JK (10.58). 
VK9KJ (T.N.G. 10.05). VP5RB (14. 10). VQ9EF (17.46). 
VS6FS (10.36). VS9AJA (09.58), VS90C (15.18), XE3JD 
(13.25), YA5RG (15.31), ZP3AB (18.02). ZSSL ( 15.21). 
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601PF (17.59), 9M8RS (13.17), 9VIMY ( 16.18). 
28 Mc/s C.W.: CR6EI (09.13), C R71Z (15.55), CT3AU 
(17.57), CXIJM (18.00), LUIDEN (17.55). PYs (18.00-
20.00), ZC4GB (13.50), ZD71P (12.30- 16.00), ZD8J (15.45). 
ZSs (14.00- 18.00), 4X4UL (15.4 1), 6W800 (17.25). 9J2GJ 
(19.05). 
28 Mc/s A.M.: CX's (12.50-19.45), EASCR (1.7.48), LUs 
(12.50-20.00), PYSMA ( 17.57), PZIBK (19.04), UA9WA 
(08.45), ZEs (11.30-17.00). ZSs ( 11 .00-17.00). ZS9G ( 13.25), 
9Y4VS (19.40). 
28 Mc/s S.S.8.: CE6Ef (19.56). CX9AAN (17.12), EL8B 
(17.50). KP4AXC ( 19.45), KZ5JW (19.26). PY2PA ( 17.20). 
VK9KJ (09.35). VP3AA (JS. IS). VPSCW (Falkland Is. 
18.23). VS9AAN (17.16). Ws (17.00-19.00), ZDSRB (14.08). 
ZD8SK I (19. 13). ZP5KT (17.05). ZP50G (19.42). ZSJJA 
(17.58). ZS8L (08.30), 4U llTU (17.47), 5N2AA W (16.10). 

1966 Countries Table 
1·8 3·5 7 14 21 28 Tota l 

GSJM 
Mc/s Mc/s Mc/s Mc/s Mc/s 

5 14 222 110 
Mc/s 

17 368 
G3UML 3 33 54 172 89 72 423 
G3NMH 177 93 48 318 
G3HS 15 40 54 108 59 26 302 
5N2AAF 9 14 23 137 68 29 280 
G8VG 5 28 29 93 69 45 266 
G31AR 7 30 43 77 64 30 25 1 
GM3SVK 8 4 43 59 IOI 22 237 
G31GW 19 43 46 58 55 I 222 
G3LHJ 5 20 20 81 33 4 163 
G3KSH 8 20 36 63 38 II 176 
GM3KLA 3 38 45 44 70 15 215 
G3PQF 24 58 18 6 21 127 
G3WZ 2 4 27 26 2 61 
9J2BC I I 5 46 44 21 117 
G3JVJ 16 23 30 20 9 98 
9VILP 6 12 20 27 23 14 102 
G3MWZ 7 13 I 42 8 71 
A4038 8 18 29 24 1 133 83 514 
A4568 4 38 42 202 127 37 450 
A4886 6 29 42 193 11 6 39 425 
BRS26222 5 39 22 201 91 51 409 
.'\4489 21 59 76 157 25 I 339 
G8API 2 17 47 161 138 56 422 
A3942 12 36 65 109 47 I 270 
A4048 9 39 52 118 72 26 316 
BRS25605 9 39 47 113 71 24 303 
A5105 2 19 22 138 79 17 278 
A4609 18 35 52 107 117 35 364 
A4182 5 21 25 129 43 28 251 
A4370 4 30 10 137 39 I 212 
A443 1 6 25 40 104 108 30 313 
A4552 2 25 12 127 84 30 280 
A431 I 15 13 11 5 37 23 203 
A3699 7 24 27 76 63 16 213 
A4955 9 22 33 51 60 22 197 
A5025 II 17 30 50 22 14 144 

(This month's table is in order of 7 Mc/s plus 14 Mc/s 
totals.) 

DX Briefs 
It is reported that WA2PTQ will be on Easter Island for 

about three months from mid-October. lt is hoped that he 
will have a CEO call, and that he will be o n the a ir on both 
c.w. and s.s.b. 

VP5AR was due 10 leave the Turks and Caicos Islands on 
I November for the Seychelles Is. (VQ9). No doubt he will 
soon be on the air with a VQ9 call. 

Bob Snyder, WOGTA/8F4 continues to put in an excellent 
signal from Sumatra. However it seems that clearance from 
FCC for the W stations to be permitted to contact him has 
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T he sh ield presented by Ainsdalc Gr oup in mem ory o f t he: late 
GlCIP. 

Region I (North W est) Eve nts 
The v.h.r. contest organized by the Ainsdale Group on 

behalf of Region I was held on 17 July. The Cumberland 
and Westmorland Y.H.F. G roup. G3R HE/P. was the winner 
with 8128 poin1s. well a head of Ainsdalc's own station 
who were second with 2776 point . An entry from South 
Ma nchester Radio C lub .. G3FYA/P. was unfortunately 
received well :ifter the closing date. Nc,cr1hclcss they 
deserve honourable mention with -1168 points. \\hich would 
of course have placed 1hem second. 

A photograph of the shield pn:s-::ntcd b) Ainsdalc Group 
in memory of the la1e G2CI P is shown on this page. 

T he Regional Rcpresc111a1ive·s troph) for the highest 
placed onh Western station in FD goes this year to the 
Maccles!icld District Radio Society. G3LDT tP. who were 
nine tecnlh in the National e'ent. 

Rei:ion 1 ·s own Field Day on 11 September was won by 
Liverpool and Dis1ric1 Amateur Rad io Society. G3AHD/ P. 
who a massed 144 points. C horley a nd Lcyl;md were second. 
122 points, with Wirral th ird, 11 8 points. 

Swindon Mobile Picnic 
The Swindon aml Dis1ric1 Amateur Radio C lub held its 

annual Mobile Picnic o n Sunday. 4 September, in th.: 
grou nds of the ancestral home of the Bolingbroke family. 
Lydiard House. near Swindon- now 1he properly o f 
Swindo n Corimration. 
Dc~pite pouring rain in the morning. tall--in stations on 

160m and 4m \\ere set up by 12 noon. Alas, almost immedi­
ately the I 60m s1ation was put off the air by a voltage surge 
from the generator blowing 1he transmillcr silicon rectifiers. 
However, while repairs were being carried out, G4UZ 
a rrived from Bristo l a nd very kind ly loaned his mobile equip­
ment, complete with car, as a temporary talk-in sta lion. 

The rain abated a t I p.m. a nd sunshine appeared, lo last 
ror the r~H o f the day. About 200 visitors arrived in just over 
60 cars. Mobiles totalled 39, of which 19 were worked on 
I 60111 and one on 4111. 

Refreshments were served hy \\ivc~ of Swindon Cluh 
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member~. and a Junk Sale did a bri~" trade during the 
afternoon. A eal-e-\\eight guessing come t. and a ··Guess the 
Number of Diodes in the Jar ·· contest were popular aurac-
1ions. the prize for the lauer being a printed-circuit etching 
kit. A rame was also held. 1hc firs1 prizes being the 1966 
edition of the A RR L Ha ndbook. and an auractive trnvclling 
clock for the ladies. The children had a Lucky Dip. a nd 
Frank. G3JOT and his XYL also organized games and races 
for them during the afternoon. Many visitors toured the 
s taterooms in the House. and a lso the attractive lifteenth 
cc111u1y parish church close by. 

It was generally agreed that the nrternoon·s get-together 
w~ts very successful, and the club already has plans afoot to 
repe.,t the occasio n in I 96i 

Derby Mo bile Ra lly 
Once again 1he \\Cather was kind for the ninth Mobile 

Rally held at Rykncld School. Derby. on Sunday 14 August. 
The first to arrive \\ere three cnlhu~iast ic short wave listeners 
who had travelled overnight from Cornwall and Devon. The 
estima ted auendance was some four thousand which included 
more call-signs tha n ever previously recorded. T he car parks 
" 'e re filled IO capacity very early in the a flernoon a nd o nce 
again parking space bo:came very scarce. The m;ijority or the 
ta lk-in activity was on 160m, although 2m and also 4m were 
used this year for the first time. A comprehensive pro­
grnmmc, with something for everyone, o ld and young. 
commcn~cd a l 2.15 p.m. The Junk Sale. with Tom Da rn. 
G3FGY. as auctioneer proved as popular as ever. as did the 
ranlc "i1h over 40 prizes. The major prize of a washing 
machine went 10 G3U BU of Stoke-on-Trent. The pro ­
gr:11nrlle prize of an electric food mixer was handed to 
G30ZN of Worksop. and the mobile prize of a travelling 
wardrobe was won by G3TTZ/ M from Bristol. A new feature 
was 1he ·· Pop Star·· competition for the younger visito rs 

John Smith , GlSMV. o pe r a t inc Gl OJ/A, t he 4m and lm talk·in 
station at t he Derby Mobile Ra lly. 

(Photo by G3SZJ) 
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• 
T he Derby rally I 60m ulk-in station. 

(Pho10 by GJHXN) 

and by now they should have received a photograph of their 
favourites. 

As far as is known, everyone enjoyed the time spent 
at Derby, but one criticism was directed a t the operators 
of walkic-wlkies. panicularly during the radio controlled 
model a ircraft demonstra<ions. Radio s ilence while in the 
school grounds is essential and notices to this elTect wen~ 
posted in the grounds and published in the programme. 
yet in spite of repeated requests on the public address, 
operation continued. causing serious damage to one a ircraft 
which, in descending out of control, demolished a nearby 
television aerial. ll is disheartening for these enthusiasts and 
mars the enjoyment or their followers when entertainment on 
this scale is spoilt by the action of a very limited few. This 
could mean the end of these flying attractions as we under­
stand o ther rnllies sulTcr the same troubles. 

NEW EDITIONS NOW AVAILABLE 

A GUIDE TO 
AMATEUR RADIO 
By PAT HAWKER. G3VA 

A Guide to Amateur Radio contains a 
wealth of valuable Information for the 
newcomer to Amateur Radio. Contents 
include: Getting Started, Transmitters, 
Receivers, Aerials, Operating Data, 
Radio Amateurs' Examination, Licence 
Regulations, Call-sign Prefixes. 

New, Twelfth Edition Price Ss. 
(By Post 5s. 9d.) 

RADIO AMATEURS' EXAMINATION MANUAL 
By B. W . F. MAINPRISE, B.Sc. (Eng). GSMP 

Candidates for the Radio Amateurs' 
Examination will gain valuable ass istance 
by referring to the latest edition of this 
Manual, which is set out in question and 
answer form. Theory, licence regulations. 
interference, etc. are all covered. Specimen 
answers to previous examination questions 
are given. 

Price Ss. 
(By Post 5s. 9d.) 

RSGB PUBLICATIONS 
28 LITTLE RUSSELL STREET, LONDON, WCI 
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RSGB QSL Bureau Sub-Managers 
T he following is a list o f the RSG B QSL Bureau Sub­

Managers showing the call-sign groups for which they are 
responsible: 
G2 : J . W. Russell, G2ZR . 45 Shakespeare 

Avenue. Bath. 
G3. 4 and 5 two­
letter calls and GC: 
G6 and GS: 

G3AAA-BZZ : 

G3CAA-DZZ : 

G3EAA-HZZ : 

G 31AA-KZZ, BRS 
and A numbers: 
G3LAA-NZZ: 

G30AA-PZZ: 

G3RAA-RZZ: 

G3SAA-TZZ: 

G3UAA-WZZ: 

G5AAA series: 

G D : 

G I: 

GM: 

GW: 

DL2 : 

E. G. Allen. G3DR N. 65a Melbury 
G:irdens. London, SW20. 

A. J . Mathews. G6QM. 62 Ashlands 
Road, Hesters Way Estate. Chel­
tenham. 

C. C. Olley. G3A IZ, 157 Wanstead 
Pa rk Road. llford, Essex. 

C. A. Bradbury, BRSl066, 13 
Salisbury Avenue, Cheltenham. 

W. J . Green, G3FBA, " Meadway,'" 
Links Avenue, Brundall. Norfolk, 
NOR86Z. 

G . L. V. Butler, G2BUL. 995 London 
Road, Thornton Heath, Surre)'. 

C. R . Emary, GSGH, Westbury End. 
Finmere, Buckingham. 

J. H. Brazzill, G3WP, 43 Forest 
Drive, Chelmsford , Essex. 

K. Walden, G30LN, 250 G loucester 
Road, Cheltenham, Gloucester­
shire. 

E. G. Allen, G3DRN, 65A Melburv 
Gardens. London, SW20. • 

P. R. Cox. G3RYV. 38 Ridgway 
Crescent. Tonbridge, Kent. 

E. G. Allen, G3DRN. 65a Melbury 
Gardens, London. SW20. 

T . R. Moore. GD3EN K, ··Glyn 
Moar," St. John's, Isle or Man. 

R . R . Parsons. G l3HXV. 45 Erinvale 
Avenue. Finaghy, Belfast. 

D. Macadie, GM6MD, 154 Kings­
acre Road. Glasgow. S4. 

J . L. Reid. GW3ANU. 28 Waterston 
Road. Gabalfa. Cardiff. 

Cpl. C. Thomas. DL2CT, Box 125A. 
RAF Butzweilerhof, BFPO 19. 

Cards must be sent to G2MI but envelopes may be sent to 
the appropriote Sub-Manager or lo G2MI. Printed, gummed 
labels a rc obtainable from G2MI by sending an s.a.c. 

Postage, le!tcr rate: 2 oz. 4d., a nd 2d. for each additional 
2 oz. 

The address of 1he QSL Bureau Manager (Mr A. O · 
Milne. G2MI) is 29 Kechill Gardens, Bromley. Kent. 

LONDON DINNER CLUB 

KINGSLEY HOTEL, 

Bloomsbury Way, London. 

18th NOVEMBER, 6.30 for 7 p.m. 

(See page 748 for details) 
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News from Headquarters 
Mr A. D. Patterson , BASc. GIJKYP/ E14BC to be Presi­
dent dur ing 1967. 

Apropos the announcement on page 670 of the October 
issue of the BULLETIN. Mr Patterson will be President during 
1967 and noi as the heading incorrectly stated. 

Region 3 Representative 
The Council has appointed Mr R. W. Fisher. G3PWJ, 10 

the office of Region 3 Representative. 

Region 11 Representative 
The Council has appointed Mr M. Williams. GW3LCQ, 

10 the office of Region 11 Representative. 

Affiliation 
The following societies are now affiliated 10 RSG B: 

CHIPPENHAM ANP DISTRICT AMATEUR RAmO Ct.Ull, A. 
Hargreaves, G6NV, 20 Lords Mead, Chippenham, Wilts. 

PAINTON RADIO Ci.u11. R . W. G . Green. Brooklyn. Thorpe­
ville, Kettering Road North. Northampton. 

NAll.SWORTH AND DISTRICT AMATEUR RADIO SOCIETY. 
J. W. Dudbridge, G3UUO ... Grey Gables;• Amberley, 
Stroud. Gloucestershire. 

UNIVERSITY COLLEGE OF SWANSEA RADIO SOCllffY. A. N. 
Morgan, B.Sc., Room 605, Applied Sciences, Tower Block. 
University College, Swansea, Glam. 

London Dinne r Club 
The Society has pleasure in announcing the formation of 

the London Dinner Club whose inaugural Dinner will take 
place on Friday, 18 November. at 6.30 for 7 p.m. at the 
Kingsley Hotel, Bloomsbury Way, London. WC I. 

It was with regret that the Society saw the suspension of 
the meetings of the London Members' Luncheon Club 
earlier this year and it was re1t that· another form of regular 
social event was needed. 

The choice of an evening event was made because of its 
obvious advantages: there are no parking problems. visitors 
can enjoy a leisurely meeting and members from out of 
London who are planning a weekend in Town would find 
the Dinner Club a perfect start for their visit. 

The cost of the dinner will be 25/- per person and it is 
hoped that members will support this new venture. Reserva­
tions may be made to Headquaners either by letter or 
telephone. 

Amateur Licences 
On 30 September 1966, the number of amateur licences in 

force in the United Kingdom was as follows: 
Amateur (Sound) Licences A: 11 ,923 
Amateur (Sound) Licences B: 476 
Amateur (Sound Mobile) Licenc~-s A: 2, 173 
Amateur (Sound Mobile) Licences B: 8 
Amateur (Television) Licences: 177 

Rad io Amateur's Examina tio n 
The following college is running a RAE course. 

Boreham Wood. Boreham Wood College of Further 
Education, Elstree Way. Borcham Wood. 

Thursdays 7-9 p.m. Course commenced 19 October. 1966. 

New Post O ffice Director of Research 
Mr W. J. Bray, M.Sc. (Eng.). A.C.G.1., D.l.C .. M.l.E.E .. 

Deputy Director of Research. has been appointed Director 
of Research at the Post O!Tice in succession to Dr G . H. 
Melson, M.C., D.Sc., who retired in August. 
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Another Pirate Fined 
As a result of Post Office enquiries into the unlicensed use 

of wireless telegraphy transmitting equipment, the following 
conviction has been obtained. 

On .I August at Harlow Magistrates Court, Jolm Wesley 
Evelyn of 253 Willow Field, Harlow, Essex was convicted 
of a charge of u sing wireless telegraphy transmitt ing appa­
ratLLS without the appropriate licence, contrary to the pro­
visions of Section I of the Wireless Telegraphy Act, 1949. He 
was fined £20 and ordered to pay £3 3s. towards the costs. 

The International Amat eu r Co nvention, Knokke 
The second Convention organized by Belgian amateurs 

took place over the weekend 16 to 18 September. There 
was an altendance of nearly two hundred from at least JO 
different countries. The formal sessions of the Convention 
took place in the Casino, a magnificent building in the 
centre of the town. Amongst the lectures given was one 
on Moonbounce by Peter Blair. G3L TF, which was very 
well received. Other activities included a demonstration of 
radio controlled boats. a 3·5 Mc/s Mobile Rally (receivers 
only being required), a Fox Hunt together and a suitable 
Ladies· Programme. 

Presidents of National Societies who altended the Con­
vention included F3FA (REF), ON4AK (U BA), SMOAZO 
(SSA) and G2BVN. There was strong representation from 
the UK and the contingent numbered about thi rty. 

The Convention station ON6HC was active on the h.f. 
bands and 144 Mc/s during the weekend. in addition 
many visitors had obtained Belgian calls and were able to 
operate their own mobile equipment. 

The Inte rnational Amat eur Rad io Club Convention 
The 1966 Convention was held over the weekend 26 to 

28 August and was attended by nearly a hundred members 
and visitors. The Presidents o f the National societies of 
Liberia (EL2S). Austria (OE3CL), France (F3FA) and the 
United Kingdom were present together with representatives 
from the USA. Italy. Czechoslovakia. New Zealand. East 
Africa and Switzerland. 

An inaugural reception was held on the Friday evening 

rrun11mnm11111mllll1rnrnm1111111;111111nmm1111n;111111n1111111nmmm"m1111111r111ru11.n111111mlllu111mm111111nm11111n:a111 

GBlRS SCHEDULE i!! 

RSGB News Bulletins aro transmitted on Sunday.1 in accordance I 
I wi1h 1ho followinc schodulo: E§ 

Frequency Time Location of Station ~ !! 3600 kc/s 9.30 a.m. South East Enc land ~ 
s 10 a.m. Severn Area § 
~ 10.15 •.m. Bellas• § 
E 10.30 a.m. North Midlands § 
ill 11 a .m. North Wc..t Encland g 
~ 11.30 a.m. South Wen Scoiland §! 
Iii! 12 noon North East Scotland I 
I 

145· 10 Meis 9.30 a.m. Beaming north from London § 
10.00 a.m. Beaming wost from London g 

§ 145•8 Mc/s 10. 15 a.m. Beaming south from Belfast § 

~ 145·30 Meis 10.30 a.m. 
~ 
§ 

"' 
145•50 Mc/s 

11.00 a.m. 

Bec'::i:lf.eidorch we" from Sunon 

de.amin& south wcs.t from Sutton 
Coldfield 

11.30 a.m. Beaminc north from Leed• 
12 noon Be=ing east from Leeds 

News item• lor inclusion in 1he bullciins should reach Head­
quarters not later than first post on the Thursday preceding trans· 
mission. Reports from affiliir:ed societies and from non·affiliaced 
societies in process of formation will be welcome. 

~nrn1inmmm11mmna111111111m1111111111mn1nun11111111111111111111111nmmam11111nm11111n1111imn~11111111111woomm11Hmu111ti; 
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followed by technical sessions on the Saturday and a 
banquet in the evening. T he techn ical meetings cont inued 
on the Sunday morning and many informal discussions 
took place during the afternoon. The IA RC station 
4UI I ITU was on the air during the period of t he Convention 
and many contacts were made on the h.f. bands. 

The Convention will be fully reported in the 1966 edition 
ol' lllterradio. It is understood that the IARC do not 
intend to ho ld a Convention during 1967. 

Council Electio ns 
Corporate members voting in the election of Council 

members arc asked 10 mark on their ballot paper the month 

1•SnL• Brown, Esa . , G2LMQ 
1 Hamlet': » -
9, Station Closed, 
Anytown, fl():) 
H::unshire ~ .,..i.J ff., ;-:~ 

JU' ........ f1\ (SF\' 

in which their subscriptio n falls due. The month is indicated 
by a figure in the bottom righthand corner of the address on 
their BULLETIN wrapper. 

Ballot papers arc enclosed i n this issue of the B uLLrr1:-. 
sent to Corporate members. 

W oburn Abbey Mobile Ra lly 
The Mobile Committee gratefully acknowledges a dona­

tion of £8 received from Mr L. Taylor , G3JM U. 

Atte nd ina at che IRTS·RSGB 
Convontion he ld o n 25 September 
were: back row, left to right . 
M . O ' Dwyer, Colin Dewes, 
GJEDD, Gl4RY; lronc r ow: 
GIJKYP, Mrs Pa t tenon, G lBV N , 
M rs M c N amara, E l9F (P resident 

IRTS), G IJCDF, GllKR. 
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$>ilent 1ktp5 
We record with sorrow the passing of the following 

amateurs. 
J . H. Boyce. G4NI. of Burgess Hill. Sussex. 
M. G. Jones. GW3JLI , of Llanelly, Caerns. 
L. Dukes, VE3ELD of Ontario, Canada. 
H. Layton, K6J BP. o f Thousand Oaks. California, 
USA. 
E. J. Wilde. BRS3 16. of Ha lstead Hill. Chcshunl. 
Hen s. 
P. J. Sproat. BRSl3439 of little Witley. Wo rcester­
shire. 

<!&IJitmuies 
H . Hil ton, G3LWQ 

\Ve rcgrcl to report the dc:uh. sudden ly on IS Sc1\tcmbcr of 
Hurold llihon, GJLWQ. 

A l"ormcr G PO ond World War I Tclcgrnph ist, Hnrolcl hncl. 
over the pu~l 30 years . helped mosl locul nmotcurs through the 
Mors~ Tcs1. nnd Inter bcc:tmc n keen und wcll·known Top·Band 
um.I 80m n perntor. ahhou.gh he opcruh:ll mos1 bands on 1hc key. 
Durlni; the summer months. his Q·n I was rt rct;ular meeting 
plnc:c for \ 1isitors to Southport districl. 

Me! was a founder member of 1hc Ainsdalc Cluh, taking l)arl 
in ull C\Cnts. on all bands despite poor hc.1llh. 

t lis presence ''ill be vcr)• much missed. anJ ''c extend our 
ll<CJlC>l sympathY to Mrs Hilt<>n in her los,, . H. 

Yugos lav Air Crash 
It is with deep regret that we report the death of Mr and 

Mrs P. J. Sproat in the Yugoslav air crash on I September. 
Mr Sproat. BRSl3439. was a member of the Society for 
many years. 

Our deepest symp.:uhy is extended 10 their son and daugh­
ter. 
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Letters to the Editor 
Neither the Editor nor lhc Council of tJir Radio Socictv of Grrot 8riroin can 
accept res~nsibility (or vtcws express~ br cor,cse>ondcnts. letters (or 
inducion in dais (eacure should be concis'° and preferably not more than 200 

words ;n lrngrh. 

N FD Power Rating 
Club sccrciarics who arc worried by the problem of obtaming 

a transmitter for NFD. now that the new power rule has banned 
all the usual p.a. valves. may like to know that the RCA 2E26 
h;1s an anode dissipation o f IJ·5 watts (no coincidence I should 
imagine). and is a plug-in replacement for the 6146. 807 users do 
no t appear to be so fortunate. but most clu b funds should be able 
to suppo rt the construction of a IOW a ll band p.a. that could 
take 11s power and drive from the p.a. valve socket in the usual 
rig. 

Whilst I would agree that clubs should he cn;;ouraged to build 
special port:iblc rigs (preferably battery operated) for emergency 
use. and for events like N FD. we must face the fact that the 
smaller ones cannot afford 10 finance sud1 a project. Although I 
applaud the motives of the new rule. I cannot help doubting 1ha1 
a club secretary who persistently perjures himself when specifying 
the operating conditions of h.is p.a. is going to be any more 
honest when saying what type of valve he is using. 

/\. J. SMlll'llERD, G3RKK 
Coulsdon, Surrey 

N FD 1966 
Congratulations to the H.F . Contests CommiHee for their ve ry 

fine effort in producing the ' FD results for publication in the 
August BULLETIN. 

Congratulations ;1lso to m y friends in Exeter who have so 
convincingly carried off the NFD Tro phy. To those members of 
the winning group who have persevered for so many years with 
~arying degrees of sLccess. the 1966 result m ust be very gratifying 
indeed. 

Until now the H. F. Contests CommiHcc has wisely allowed 
competing sta tions to use m1y C<Juipmcnt provided that the 
s tations perform in accordance wtth the rules. and ii is to be 
hoped that this principle will prevail. Now, two groups have 
made suggest ions on the use of p.e. gcncrntors and transistor 
equipment. It must be appreciated that for some groups NFD is 
only P.Ossiblc if a mechanically driven generator can be used. 
even 1f it is o nly in a car. and suitable ballc rics may not be easy 
to corr.e by. Many groups have to use whatever equipment can 
l:e scraped together. and transported to the site. and few have 
coffers deep eno ugh 10 make even c<onomical equipment. 
special for NFD. a possibility. /\s for a bonus for using transis­
tor gear. forsooth. there m ight as well be a bonus for using 
c ubical quads, or for the XYLs new hat. " because it's up to 
date." Except for personal satisfactio n, the writer can sec no 
particular virtue in using solid state devices exclusively in NFD. 
If bonuses or prize~ are to be offered. there would need to be 
special rules. us there arc sure to be some guys who arc wiser 
than others. and with such rap idly chnnging progress. it would 
need more than u crystal ball to publish suitable rules 12 months 
in advance. 

Brundall , Norfolk 

W. J . GREEN. G3FBA 
Sometime Zone /) and Region 9 Rep. 

QRA Locators 
Cliff Sharpe's letter (September issue) about the use of the 

QRA Locator system brings out some controversial points. 
I agree that the system is based on an illogical method of 

subdividing areas o f latitude and lo ngitude and that if used for 
every type o f contact, boring, automated QSO's will result. But 
for contest working, I consider the QR/\ locato r system works 
well. From the point o f view o f exchanging QTHs it is fairer. 
The contestant 1ransmittinl\l a QTH, e.g .. five miles NW of 
Rockhamplon, Oxbridgcsht rc, is a t n disadvantage to the 
contestant with a QTH, of. say, Y o rk. Measurement of distance 
with accuracy is a drawback. Perhaps the V.H.F. Contests 
Committee could make a cross check on a small number of 
QRA Locator exchanges in a Contest and publish the margins 
of error found. Other methods of site identilication using longer 
codes mny give greater accuracy. but would requi re the amateur 
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10 keep comprehensive stock~ of large ~cale maps in order 10 use 
the accuracy attained . but for the purpose of distance calculatio n 
only. this may not be necessary. 

I canno t agree with Cliff Sharpe's comment about the QR/\ 
lo::ato r disguising the geographical site of a sliltio n. A locator 
map suitably s ited in the shack pro ,•idcs easy positioning of the 
distant sta tion after a liHlc pr:icticc. /\t o ur 2m club (SRCCJ 
siatio n in the recent V. H.F. NFD. the QRA Locato r map was 
given a prominent position in front of the operator and quick 
checks on directio n and distance were poss ible without bothering 
to divide the 11nal square. In fact. unless you know the area well 
into which you arc working. the QRA Locator sites arc quicker 
t(> find than looking for place names. 

So let us keep the QRA Locutor system for contests o nly. 
Each contact is only really a snappy exchange of symbols anyway 
and personalities hardly come into it especially with muhi­
upcrato r set-ups. We need belier QRA locator maps. especially 
one including the whole of the British Isles. Is it too much to 
hope that the p resen t QRA locator system can be revised by 
international agreement ? 

I have not mentioned Cliff's comments on .. out of zone .. 
working. T o me. trying to keep the band plan working during 
;1 contest is useless. QRM. contest fever and opera ting tactics 
arc all against it. 

TnNv NAHOR. G3GHI 
Kenley. Surrey. 

I feel I mus t add my views on QR/\ Locators. as I feel very 
strongly that the use o f the Locato r system detracts severely from 
the enjoyment and efficient o peratio n o f v.h.f. contests. 

The use of QRA locators should surely be restricted 10 the 
purpose for which they were invented- the simplificat ion of 
international QSO"s under DX opening conditions. Contests 
become extremely boring without exchange of loea1ion in 
English. I might add 1ha1 I have yet to near :i ra~our:ible com­
ment trom keen v.h.f. operators on the contest use of locators­
with the notable exception of G2J F. who. of course. has a vested 
interest. 

In the above I agree with G21-ll F but in another respccl I must 
disagree. Please let us not be bound by the Zone plan in contests. 
This agnin is a restriction on operating cfficicncv working againM 
the better equipped station and should be used where it is valu­
able- under conditions of low activity and when making CQ 
calls. 

Lei us noL b lindly follow these highly artificial systems beyond 
their sphe res of usefulness. 

J o11:-. BUTf'llFR. G JLAS 
Berkhamstcd . Hens. 

I have read with pleasure the lcttcr from Cliff Sharpe. G2H I F. 
in the September Buu.£TIN. He has not o n ly set o ut with com ­
mendable clarity the reaso ns why the Q R A locator is unsuitable 
for the measurement of intcr-G cont:1cts but has also stressed 
the point I made in the June Bull.~, IN ("Four Met res and Down") 
that the system takes away much o f the interest of working other 
G s tations- especially on field-days. 

But what is really astonishing is the letter from G2JF. Chair­
man of the V. H. F. Contests Committee. in which he asserts that 
" there appears to be a minority opinion against the exchange o r 
QRA locators during contests.'' 

Does he know. o ne wonders. how many stations are refusing 
to send in contest entries when QR/\ locators a rc demanded o r 
arc refusing 10 lake any part in such contests? 

The report of the third t44 Mc s Contest. 1966. in the August 
~ULLETIN left lilllc doubt that the majority of conteslanls dis­
liked the locator system and from comments I have myself 
received from v.h.f. operators. it seems abundantly clear that the 
system is thoro ughly disliked as an inter·G distance measuring 
1.l!.!vicc. 

The only valid point that has been made by the Contests 
Committee in favour of the system is that it saves 1fu•111 time in 
d1ccking claims. But it is suprising that the Comm.illcc is 
prcpurcd to advocate a system which al best is very inaccurate 
and in which the smallest slip usu;llly results In major e rrors or 
mcusurcmcnl- as has been demonstrated in this yea r's 2m port­
able contests. 

w. /\. SCARR. G2WS 
Wes ton-super-Marc. Somerset. 
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Class B Licences 
It is now over a year since the GPO authorized Lhc use of Lhc 

u.h.f. bands above 2m by amateurs holding the Ama~cur (S?und) 
Licence B. Tn thal vcar we have seen the 70 cm band 111 parllcular 
grow in popularity enormously. act.ivc every c".'cning and week­
end. As in ull thc amateur bands, signals vary 111 quality but chc 
general standard of operating is extremely high, w!th no J~ck of 
helpful criticism of any signal that may be of inferior quahLY: 

Now that we have proved o urselves capable of OT?Crallng 
amateur stations wichin the terms of the licence, possibly the 
Lime has come for an expansion in the tcm1s of the Amateur 
(Sound) Licence B. namely Lhat we may be a llowed lo operate 
on the 2m and, possibly, Lhe 4m bands. 

I would like to point o ut that I have a great respect for L ~c 
Mo rse code and a ppreciate its superioricy over o ther modes 1n 
certain conditions. I rcali7.e that , in granting the ·• B · · licences 
the G PO have made a great concessio n. I foci that the cs·s on 70 
should be looked upon as a pilot scheme which has proved. 
without a do ubt, successful. Manx re;1ding this will feel· ' Give 
them an inch and they want a m ile," o thers will feel, as 1 do. 
that th is is a natural progression. . . 

Morse will a lways be a respected means o f communicauon on 
the h.f. bands and knowledge of this es,;cn1ial to th~ man .who 
wishes 10 operate a longside government and commercial stations. 
to whom interference might cause a major d isruption. To 
amateurs who wish to o perate on the v.h.~. and u.h.f. band;; only, 
Morse is. in general, only a means of gcttmg the required licence. 

I ho pe. that all who read this will take it as it is intended, no t as 
a slight on c.w. nor as an " easy way out ,. to getting a full 
am:neur licence, but as an opinion acquired, after a year of 
operating on 70cm. and endorsed by many fellow GS's. that 
v.h.f. and u.h.f. construction and o perating is a specialis t branch 
of Amateur Radio and as such c:ills for a separate set o r 
regulations. 

Hournemouih 
T. R. W1L1'SHIRE. AIPRE , G8AK A 

(Under the Genev<i Regulations 1949. a Morse test is obliga­
tory for amateur licences for frequencies below 144 Mc/s. The 
views of other members on G8A KA's leuer will be appreciated. 
- EDITOR.) 

Who is t he Oldest Active Amat eur? 
VK6WS m ay be the o ldes t active amateur a live today. but 

this record was equalled, or surpassed. by a t least two o thers. 
s ince deceased. 

The la te K6C RA, no tified as a Si lent Key in QST May 1966, 
would have been 92. and possibly 93. a t that time. 

The late K2A E. aged 93 at t.he time of his death. was described 
by QST. Octo ber 1959 as" . .. the o ldest active radio amateur . . : • 

Basingsto ke. Hampshire. F. A. H ERRI DGE. G31 DG 
(Life Member) 

Technical Correspondence from Q ST 

H e r tzes? Why N ot? 
Let's sec now; we have Mr Ohm's o hm fo r n:sisLancc. Mon­

sieur Ampcre·s amps for current. Mr Faraday·s farads, Mr 
Henry's hcnrys for induc!ance, and for. a!I I know. Mo.nsicur 
Vollaire' s volts for po tential. so I guess 11 1s perfec tly logical to 
have Hertzes. 

After all. there is certainly no point in making clcctronks 
simple. If we did tha t. any old ci tizen could understand it, and 
then where would the s tatus be in the statement " I'm in .l::tec-
1ro11its .. ? So why use an understandable word like ·• cycles" 
when we can use a nwsterious word like" hcn zes '? .. Why don't 
we track down the · discoverers of lots of other phenomena 
e lecironicana and use their names for the descriptions of the 
things they discovered o r first investigated'? 

For example: Let us suppose Herr Schultz discovered the 
short circuit, Mr Fink invented the switch, Monsieur Pernoud 
discovered rad iation. o ld prehistoric Ug discovered heat , Mr 
Smythe discovered spark , and Mr Ginsberg invented the key. 
Mr Bolyzncwitz, we shall assume, discovered electric'.11 sh!)ck, 
and Mr Valisloff first successfully used the electrostatic shie ld. 
If this had been SO, just think of Lhc so:iring verbosity possible in 
a simple descript_ion. Try this fo! s ize: . . . 

·• The 1echn1c1an m ust exercise great care 111 instulhng the 
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valisloffcd link in the <irea of the pcrnoud section. T he ug 
generated by the intense smythc can easily schultzify into the 
ginsbcrg and produce a severe bolyzncwitz." . 
Makes perfect sense, doesn' t i t ? A nother advantag~ of th1~ 

principle is that practically no one outside the elc~tron1c f~ater­
nity could understand it. T h.i nk of 'lhc job security! Ordinary 
conversation would be unintelligible to the average ma~. and the 
prestige of those in the .know would skyrocket. It might evc_n 
permit the TV-service man t!) get ;m c.xtra. b~ck .or t\~O 0~1t of his 
unenlightened customer. F111ally, th.ere 1s 1us111ica11on Ill other 
professio ns ror this sort or verbal snow job. Medicine has don~ 
11 for centur~s. Law is loaded with $uch gook. so why no t clee-
1ronics too? 

Think a bout it. lsn·1 that sensible'? Or is ii !- A 11g11.1·1 F. 
I-luge. Jr. , WA5BTO. in QST. September 1966. 

Writing t o H eadquart ers? 
When writing to Headquarters please use separate 

sheeu of paper for: 

Changes of Address (retu:rn a wrappe r from the 
Bulletin if possible) 

Orders for Publications 
Quer ies 
Bulletin Items 
Committee items 

When paying your subscription please return the 
reminder card sent to you by Headquarters o r quote 
the date on which your subscription falls due. . 

Whenever you write to Headquarters please write 
your name In block letters and quote your call-sign, 
BRS or A number . 

RECENT ADDITIONS TO 
THE RSGB PUBLICATIONS DEPT. 

Outline of Radio and Television (Hawker) 34/ 6 
Basic Electronics '- 23/6 
Radio Amateurs' Vocabulary (German - English) - 9/3 
Radio Valve Data, New Edition 10/6 
Fro m Semaphore to Satellite (ITU)*- 70/-
World Radio-TV Handbook (1966)t- 29/-
Hlnts and Kinks (ARRL) Vol. 7 10/-
Ham's Interpreter (5th edition) 8/6 

* Reviewed on page 232 ol tho Aptll BulldJn 
t A deactlpUvt ltafltt la BY'alh1ble on requoat 

Radio Publications Inc. 
Beam Antenna Handbook 28/-
Better Short-wave Reception 24/6 
Cubical Quad Antennas 22/-
Electronlc Construction Handbook 22/6 
S-9 Signals 8/6 

CQ Publications 
Antenna Roundup Vol. 2. 30/ -

73 Magazine P ublications 
Parametric Ampllflers -
Test Eq uipment Handbook 

Admiralty Great Circle Map 

All prices are post paid In the UK 

RSGB Publications 

Folded 

Rolled 

28 Little Russell Street, London WC1 

15/-
4/6 

6/9 
8/-
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CLUBROOM A Monthly Survey of Club and Group Activities 

For further infor~~tio~ on membership or the activities of a particular club, application should be mode to the person whose coll-sign 
is indicated at the end of the Item. Full addresses may be obtained from the RSGB Amateur Coll Book. 

AERE ( Harwell) ARC found lh:il V. H.F. NFD was full of' 
:idvenlurcs, near calamities, and one punicular inslancc which 
could !mve been catastrophic. This related 10 an accumulator 
Of! which some cheerful C harlie hud painted 1he ncga1ive 1cr· 
m1nul red. For1un~1cly 1hc 1rdnsis1orizcd cquipmenl suffered no 
~ama11c by so.n;ic mlf~cle .. Pcr;1a1ls lhis puts 1he case very well for 
mcludmg a _silicon d1od~ m 1hc supply line of 1ransis1or equip· 
ment,, the l11gh back. res1s1an..:c of which will protect th<! equip· 
mcnt m the event of in~orrect polarity of 1hc supply. The derk of 
t~c wc:~lhcr wryly md1ca1ed whal he h:id in slore by laying on a 
!ugh wmd durmg .1hz scuing up operation. Then in the- early 
hours of lhe mornmg came the full 1rea1ment. By 08.00 those at 
1he" B ,. St:llion were. dcvo.ling their entire cfTons 10 preventing 
1h~ tcnl from becommg airborne. 1\ similar pantomime wns 
bemg cnac1ed at 1he ·· A " station. Then the·· B ·· tent took off. 
ca'.1s1ni; a quick 1ransfcrencc of the station into the rear or a 
lant!rovcr. Th~n Lh~ srnrngc tent disin1cgra1.ed, followed by a 
punu: lo get the valuabl~s under cover. By teatime even th.: 
s1outc~1 heart had had enough of the co111e~1 . weal her and soggv 
sa11dw1chc>. G2NIF. - · 
B~lfast and District Gro u11 held its AGM on 16 September, 

~·h~n ti~:. rcpo ns prese111cd s~owcd the group to be in a flourish· 
mg pos111on. After the clec11on of the officers a programme of 
lcc1urcs for th;: season was considered. G/JSKif. 

Uristol A RC had a busy September during which the AGM 
was held and the new eommi11ce elected. Two D IF hunts were 
ml!ch enjoyed b>'. the panicipanis. T here is soon 10 be a return 
Skltllcs match wnh lh.e sharpshooters from Bath. GJS X Y. 

Chippc!"hnm and Dis trier ARC is very pleased to announce that 
lh.c call-sign G3VRE. has b.:en allocated to 1h.:m. The station 
wi ll b~ operated from Chippenham Boys' High School. and it is 
hoped to ~~ able to work all bands. The club meets ever) Tues· 
d11 y and v1suors and prospec1ive members arc assured of a warm 
welcome. G6N V. 

Cornish A RC rcporls that its s.s.b. group has got off to a good 
~tari. und t!tat thcr.e arc about 20 people i111cres1cd in construct· 
111g an cxcncr designed by G3LPB. On 4m. the club reports 
some. 20 ac1ive stations of which eight arc equipped for mobile 
working. Sunday the I I th will b~ remembered as the evening 

The Che1hunt and Distr ict C lub he ld a local field day on 13 Au1u1t at 
Goffs Lane Playing field, Che1hunt, H eru. This d id not assume the 
u1ual race for contacts howe ver, but wa.1 simply intended to be an 
enjoyable day out, which is perhaps an equally meritorious motive. 
Equipment was taken for Top Band. 41m and lm, and while .fm was 
particu larly quiet. the othe r bands prov ided some int.erestin& semi· 
loc.al contacts. The photo illustrates the erection of the lm beam. 
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'"!ten GJA ET. G2AYQ and G2BHW/ M had a 4111 four way 
Wllh GC30MB. G30C8. 

C rnwlcy ARC is ano1her club which suffered during V. H.F. 
N FD. By 11 .30 a.m. on the Sunday a force 9 gale put paid to 
any ~ur1hcr activity. As 1hcy say. bcuer luck next year. Al lhe 
mcc11ng held on 12 October, G3 1VB i;avc a talk under the 
1itlc .. Communications in the 70"s." GJFR I . 

E:isl London Districr held its firs1 meeting on 18 September at 
its ne\\ venue. While there ""s a good :111enda11ce, th.ere is 
ample room lo accommod;11e more. and it is hoped that a greater 
num~cr or locals will suppon futu re mec1ings. GJPEN gave a 
descnplion of the building of 1he new l'ost Office T ower made 
a ll lhe more fascinating by a considerable number of' slides. 
G2A BC. 

E:ehelford A RS finds that lh~re is a lot of support ror a 4m net 
but Ul ,lhe lllOl!lCnl is havini; a lilllc dillicuhy US !here is some 
confusion as to who is 011 what frequency. With the idea of all 
arnv111g on 1hc same frequency. lherc is t;ilk of purchasing a 
bunch or crystals all having the same frequency- ant.I the best of 
luc~. In practice lhis is. easier sa!d than done owing 10 manufac· 
tunni; to_lerances. and 1f all s1:111ons must be very close. experi­
ence md1ca1es that lhe only way 10 achieve this is 10 place a 
trimmer across the higher frequency crystals and pad them down 
to that of the lowest frequency of the series. In 1he September 
Ne11'.<le11u under rcvic" is a useful Prnc1ical Propagation Guide 
by G3 YY and GJJUL complete with a world map and an 
associated time/ frequency/zone table. GJ R II F. 

EdJ;l"are and District RS h~1s been cstchewing the problems 
assocmted with producing transmiuers for the 1967 NFO. By 
giving such early consideration to the equipment to be used 
fl lCnty of lime should be available for proving the gear prior t~ 
the event. GJRAA. 

First Class O perators' Club hus wholeheartedly decided 10 
perpcptuate lhc memory of' the lute G<>QB (Tommy) by prescnl · 
mg 10 the RSGB a" Thomas Memorial C up·· f'or awardling 10 
the leading Bri1ish station in lhc annual 7 Mc/s C. W. contest. thl' 
cup to be held by Lhc winner for one year. Your conductor. 
doubtless along with many others. feels 1ha1 1his is a fine and 
filling tribute. GJJ LB. 

Great Y:irmoulh A RC has rcccnlly ins talled a transmiuer and 
receiver in the clubroom which is. rather aptly "c feel. at the 
Old Power Ho use. Swanston Road. All bands. except Top. will 
be worked. and the station will be on lhe air mos1 Frida\• even· 
ings from 19.30 under the call·sign G3VLK. GJHPR. · 

Midlrrnd A RS cleared its AG M in September and arc now 
once more seuling down for another year of progress. .In the 
cdi1oriul vf 1he Ncwslcucr under review. comment is made con· 
ccrning the lack o f technical coniribu1 ions. there having been 
only 1hrec in 1hc previous 12 issues. Alas. MARS is not a lone in 
this experience. ;rnd at limes one wonders if the an of home­
brewing is dying. While nol everybody is gifted in 1he an of' 
composition. one of the jobs of an editor is to beat i1110 shape 
in1ercs1ing material. and your conductor is sure that even if the 
b;1rcs1 worded details arc provided and supponcd by circuitry. 
then interesting articles will resuh. Of1en the fear of criricism 
dc1ers those who "ould otherwise be moved 10 submi1 material. 
and. lets face it. in large societies in particular. no1 c'•crybocly ~ccs 
eye 10 e)'C. Human nature being what it is this is inevi table. 
Surely the short answer is that progress has always been faced by 
critics. JSCG 

orth Kent RS con1inuc 10 be as t1c1ivc as ever. Perhaps the 
highlii;hl of rela1ively reccnl activities "as a visit to 1hc Shell 
Ccn1rc Communications division. G.IPUI. 

Pcfl•rborough nnd Dis trict A RS is goini; in for ama1<!ur TY in a 
big way from lhc HQ at the Old Windmill behind 1hc Peacock 
Inn on the London Road. and soon will be seen as well as heard. 
The club meets every Friday al 8 p.m .. and visitors arc always 
very welcome. GJKPO. 

Pl~•mouth RC has a red le1tcr d:iy on Saturday. 3 December. 
when members are holding their Annual Dinner. Early applica· 
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G6CJ ~xamininz an 3.erial radiation p;attern-at 3000 M /cs-durinc 
his lecture to tha Verufam Amateur Radio Cfub. 

uon ror 11cke1s is s1roni;ly advised. /\no1hcr impor1an1 (ltcasion 
is 1hc lcc1urc in the Pl)' mouth Library LcclUrc Thca1re on 4 
November:" i\n in1roduc1ion to /\m<llcur Radio." GJSGV. 

Rudio Invalid :111d Bcdfust Club's crack of the month- to be 
huni; in every shack- " Ensure that the bruin is connected 
before opening the mouth."" The issue of R:idial under review is 
called a bumper issue. and 1101 wilhou1 good reason. and as 
alway,;, i1 strikes an exccllcn1 balance bc1wccn keen humour and 
seriousness. If you do noi subscribe 10 1his 11uhlic;11io11- then its 
1imc you dicl. GJ/. 11' I' . 

Sullush a1id Dis trict Al~C seems to have sent·· Stinker·· on a 
journey 10 Casablanca. Mind you. his excuse is 1ha1 he needs a 
rcs1, bu1. being ourselves versed in the an or persuasion. no 
doub1 the impciu5 was 1hc boo1 of 1hc S/\ DA RC chaim1an in an 
arc of constanl velocity. On a more sober no1e. Tumor P£'gas11.< 
.:on1ains full inform1tion on a home cons1ructed transistor 
<I.e. to d.c. converter usini; casil)• obiainablc components. and 
which is simple IO rnnstruct . (i}[)f/I, 

Sm11h Birmingham RS is another club which enjoys consider· 
able support. Despi1e this members arc always happy to welcome 
visitors and prospective members to their mee1ini;s. GJOMG. 

Surrey Radio Cnnlart Cluh has found a new. m:ire sui1ablc 
venue for mon1hly mecrini;s: the ··Blue Anchor:· jus1 a few 
hundred yards from 1hc ··Blacksmi1h's Arms."" The dates will be 
1hc t/1irdTuesd:1)' in each mon1h in fu1urc. GJKGA. 

Sutton and Cheam RS filled in a blank in the Augusl calender 
wi1h a mobile 1rcasurc hum. The ou1ward and homeward course 
covered JO miles. and 1here w;1s a 1hrea1 or a booby pri:r.e for 1hc 
rearguard. Control was on 2m. and it is hoped 1ha1 1his will be 
belier ncx1 year when all siations arc on the same frequency. The 
next mcc1ing will be on IS November when G2H wi ll be 1alking 
;1bou1 1hc Hea1hki1 Linear /\mpliticr. GJHQT. 

Torbay A RS hud great pleasure in coni;ra1ulating three mem­
bers on securing !heir G3 call-signs ul the Scp1ember mec1ing. 
fhis really swells the ranks of the licence holders and should 
inspire those s1il l s1r1ving. Of particular inlcrcst was ;1 lalk by 
Mr M. /\.Ball of Sifam lns1rumcn1s Ltd .. and many were much 
1hc wiser on the mvsteries of moving a pointer across a scale. 
G.11.KJ, • 

Vcrulam (S1 /\ limns) /\ l~C. Highlight or rcccn1 club activi1ies 
was 1hc Scp1cmbcr mcc1ini; when G6CJ held an audience of over 
I 00 members spellbound wi1h his lecture and dcmons1ra1ion of 
aerial charac1eris1ics. Usini; a copper clad 1able to simulate canh 
renec1ions. Dud explored ;uou•1d scaled down aerials am.I 
succeeded in bringing 10 life those hard to {:rasp polar diagrams. 
GJGJX. 

• • • 
Deadline for 1hc December issue wi ll be 11 No"cmbcr and in 

order t0 ensure 1hat copy is included in 1his feature. it is suggested 
1hat i1 is pos1cd not later than 8 November. 

To ensure 1ha1 your club. sociely or group obtains lhe fullest 
adnn1agc from this feature, 1>lcase ensure tha1 a call-sign is 
included. 

CHANGES OF ADDRESS 

Four weeks' notice is required to effect changes of 
address, When not ifying Headquarters, please give 
the old as well as the new address. Advise changes 
promptly so that you receive every issue of t he 
BULLETIN without interruption. 
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The M o nth on th~ Air (Cont inued from P•tl• 745) 

yc1 10 be received. Indonesia 1s one of the few countries still 
on the FCC·· banned ··list- the others being Thailand ( HS). 
Cambodia (XU). and Vietnam (3W8). Conraets with station~ 
in rhese countries do nor count for DXCC. The sole exception 
ar present is KI YPF XVS. who ha been specially permitted 
10 QSO Ws. 

VK5X K is rumoured to be making a 1rip 10 Lord HO\IC 
Island sometime in late No,embcr or earl) December. It is 
believed 1hat no s.s.b. will be available unless gear is loaned 
before deparrure date. 

There is a new siation acthc from Kure lsland­
KSQFH/ Kl-1 6. He is S'.lid to be an cx-K P6. According lo 
1h'.! DX'er's Maga:i11e there is a possibility that K H61J 
may be moving 10 K urc to live. This sho uld remove ii 
rareness! 

YK2AUS will be opening up from New Guinea about 
8 November. He wi ll be there for about two years and will 
use the call VK9KS. 

Furrhcr activity by IOR O was s-.:: hedu led for mid-October. 
The DXCC siatus of this UN building has not yet been 
s~ll lcd. QSL via DOTM Poul is also reported to be about to 
operate frorn Albani:i as II R 13/ZA or ZA I RB. 

K4CAH reports cha t he will be visiting Anguilla during 
November. and th:it he also hopes to visit Cocos Island 
(Tl9) in April 1967, 

All correspondents arc o nce :1gain thanked for their 
assistance. and 1>articular rhanks and acknowledgemems arc 
due to the Wes1 Gulf DX IJ11/le1i11 (W51GJ). the l.!.DX.11. 
8111/etin (WA2EFN). DX.press (PAOFX). The DX.l'I' 
(W6HVN). Floridu DX Repon (W4MVB). DX Nell's Sheet 
(Geoff Watts). and VE <'"''' (\IE3AM L). Please send all 
news items for the December issue to arrive no lacer rhan 
16 No1·embcr. for rhe .January issue no later than 9 Decemhcr. 

uuu•CONTESTS DIARY---
- VU/457 Contest (C.W.) 29-30 O ctober 

29-30 October - RSGB 7 Meis DX Contest (Phone) 
(See oaoe «13, Jun• 1966) 

12-13 November -RSGB 7 Meis DX Contest (C.W.) 
(Soo P•OC 413, June 19611) 

13 November - OK DX Contest (C.W.) 
19-20 November -Second Top Band Contest 

tSoe POOC 673 Oe1obor. 1966) 
26-27 November -CO WW DX (C.W.) 
4 December -Fourth 70 Mc/s Contest (C.W.)' 

14~15 Jnnunr~ 

29 Jnnu1.ur 
12 Fobruar; 
18·19 Februnty 
4-5 March 

2Aprll 
15·16 Apr/I 

(Seo POOO 606. SCpll'lllbtJr 1006> 
t967 

- Affillalod Soclolloa' ContClll 
- First 144 Mc/1 Contosl CC.W.>• 
-Fl,•t 70 Mc/1 Contos! (Oo~nr 
- Fl,.t 1 ·8 Mcf1 Contest 
-St'!cond 144 Mcfa Conteat (Opon)• aod 144 Mc/s 

L111ona11' Contest• 
- Low Powor Con!ett 
- S{!cond 70 Mela Contosl (Open)• end 70 Mc/ 5 

Llslc:iner1' Conlest• 
1 May - Third 144 Mc/1 Con1111 (Porlablor 
21~28 May - Ftr11 432 Mc/1 Contoat (Open)• 
28 Ma, -Fll11 129& Mc/s Contest (Open)• 
3-t June - National Ffold Day 
2 July -founh t« Mc/1 Conlesl (Portable)• 
~9 July -1·1 Mc/1 Summo' Contest 
2.3 July - Third 70 Mc/1 Contest (Porll'lbl e)• 
2·3 Seot•mber - V.H.f . NFO/IARU Conlrst• 
10 September -80 Meire Fleld Oey 
23--24 Seplember -RSG8 21·28 Mc/1 Phone Contest 
14~15 October -Second 432 McJa Contost (Open)• 
15 Oclober -Socond 1296 Meis Contut (Open)• 
28·29 October - RSGB 7 tAc/s DX ContHI (Phono) 
11·12 Nonmbor - RSGB 1 Mc/1 DX Conlett (C.W.) 
18·19 November -Second Too Band Contell 
3 December - Foullh 10 Mel• Contul (C.W.)• 
• ounlltylna conltsls for V.H.F./U.H.F. Ll111nt11' Ch1mplon1hlp 
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Forthcoming 
Events 

REG IO N I 
A intdale (ARS).-2, 16. 30 No•ember, 8 p,m., 

71 Clifton Ro•d. Southport. 
Allerton (Liverpool) (SRHS).-Thursd•y>. 

8 p.m .. lrd Allerton Scout Group Hcadquuteri, 
Church Ro::ad, Woolton, Liverpool . 

Ashton-under-Lyne (AUL & OARS).-'\, 18 
November. 2 December. 8 p.m., Ashton·undcr· 
Lyne Tcchniul College. 

Blackburn (ELA RC).- 3 No•embcr. (" Am•tour 
TV Tronsmission .. by G30TA •nd G6SXC/T). 
I December (AGM). 7.30 p.m., YMCA, Limbrick. 
Bilek.burn. 

Blackpool (B & FA RS).-Every Monday, 8 p.m .. 
Pontins Holiday Camp, Squ ires Gate, Morse 
luh:ion from 7.30 p.m. 

Bu r y (D & RRS).-8 November (" Beginners 
Gulde to S.S.B. " by Jim Heath), IJ Oocembcr 
(AGM). 8 p.m., Old Boars He•d Hotel (prl•ote 
room). Crompton Street. 

C hester (C & DARS).-Tuesd•ys, 8 p.m .. YMCA. 
Except firu Tuesday in e;ich month. 

Crewe & District..-7 November, S December, 
8 p,m,, Earl of Crewe Hotel, N:.ntwich Road. 

Eccles (E & O RC).- Tuesdays. 8 p.m., Potricrofc 
":ongregation:al Schools. Shakespeare Creicent, 
Pu.ricroft. Every Thursd~y. Club Top Bind net 
20.30 hours. 

Liverpool (L & DARS).-Tuesd•ys. 8 p.m., 
Conservative Association Rooms. Church 
Ro2d, W>•ortree. 
( ULA RS).-7. 21 No•ember, 5 December, 
7.30 p.m .. Studenu' Union, 2 Bedford Street 
Nonh. Liverpool 7. 

M:tcclesfield (M & D ARS) .-8, 22 November. 
6 Oeccmber, 8 p.m.. The George Hotel, 
Jordongatc. 

Manch ester (M & DARS).-Wednesd•ys, 7 .JO 
p. m., 203 Oroy lsdcn Road, Newton Heath, 
Manchester 10 . 
(SMRC).-Fridays, 7.4S p.m.. Rockhouso 
Commun it"' Centre, Daine Avenue, Northendcn. 

Mo,.ecambe.-2 November. 7 December, 125 
Regent Road. 

P reston (PARS).-8 No•ember. I J Oecembor, 
7.30 p.m .. St, Paul's School, Pole Street. 

St. Helens (SES).-1 November (S•le of Surplus 
Equipment). IS, 29 November. 13 Oeccmber, 
7.30 p.m .. IVS Centre, SS College Street. 

Southport (SRS).-Wedncsdays, 8 p.m., and 
Sund•ys, 4 p.m., Sea Cadets Camp, The Espl•n•de. 

Stockport.-2, 16, 30 November, 14 Oeccmbor, 
The Blonoms Hotel, Buxton Road. 

Wirral (W ARS).-2, 16 November, 7 Oecembor, 
CJ Oecember-Annu•I Dinner), 8 p.m .• Harding 
House, Park Road Weu, Ch1ughton, Birkcnho11.d. 

REGION 2 
Bradford (BRS).- 15 November (Surplus 

Equipment Sale), 1.30 p.m .. Bradford Technicol 
College, Great Horton Road, Br1dford. 22 
No•ember (Mullard Film Show), Queen's Holl, 
Brodlord . 

Durham (O CARS).-J November (Beginners' 
Mcetin&-Tcst Gear and Receiver Alignmtnt 
Ocmonstntion), 17 November"" (Su& Party, 
Buffet). I December (" Construction Tech· 
niques .• by GJSFL of SS & OARC). 8 p.m., 
Bay Hor-se, Gilesgue, Durhim. 

Hull (H & DARS).-Fridoys, Unity H•ll, Hessle 
Rood. Hull. 

"lo r ther"n H eiahts.-9 November(" Electronics 
Unusual" by Mr G. E. Cnven). 22 November 
(Mullord Film Show ot Bradford), 23 November 
(" Aerials·· by Arthur B2iley, GJIBN). 

REGION 4 
Burton-on-Tren t (ARC).-23 November 

(Annuill Dinner-Mid land Hotel! contact H. 
Horrison. GJACR. 38 Baker Stroot, Suponhill, 
Burton·on·Trent). 

Derby (D & DA RS).-2 November (Bring >nd 
Buy Sale), 9 November (General Oi1cuuion on 
new rules for NFO 1967), 12·13 Novomber 
(HCC ConteSt), 16 November (Film Show), JO 
November (" My visit to China "-0. Sunncn.. 
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Detalla- for incluaion in this (e a ture should be aent to the ;;appro­
p riate R• a lonal Repretentativu by the flrst of the month p recedin1 
p u blication. A. R.s a n d club aecretar ies are reminded that: the 
info,.m atlon su bmit ted must include the d ate, time a nd venue of 
th• me• tln1 and, whenever postible, details of the lecture o r other 
event b • ina arranaed. Standin1 inttr uctlons c3nnot be accep ted. 

GJHEJ), 7.30 p.m., Room 4. 119 Green L•ne, 
Derby. 

H eanor ( H & DARS).-1 November (Solo), 8 
November (" further developments of the 
Electronic Orsan "-E. E. West, GJKTP), IS 
November (Componcnu Quiz), 22 November 
(Films. Room J ), 29 Novomber (00 U•ing the 
Os611oscope "-R. H•rrod, G3RWN), 7.30 
p.m., Club Room, South East Derbyshire 
College of Further Educ•tion, llkeston Road, 
Heanor, Derbyshire. 

Leicester (ARS).-Mond•ys. 7.30 p.m . (Slow 
Morse Practice), Sund•ys 10.30 •.m.. Club 
Rooms. Old H.tll Fum, Braunstone U.ne. 
Leicester. 

Lo u1hborou1h (LARC).-Frid•ys. 8 p.m., 
Club Rooms. Bleach Yord. Wards End. Lough· 
borough. 

Me lt on Mowb r a y (ARS).-17 November, 
7.30 p.m .. Sc. John 's Ambulance Hall, Asfordby 
Hill, Melton Mowbray. 

N e wa rk ( N SW C).-Mondays, Thursdays, 21 
November ("Fifty Years of Radio "-F. C. 
Word. G2CVV), 7.30 p.m .. The Hall, Guildhall 
Street, Newark. 

N ottineham (ARCN).-Tuosdays. Thursd•ys, 
7.30 p.m.. Room l, Sherwood Community 
Centre, Woodthorpe House, Mansfield Ro.ad, 
Nottingham. 

Peterbor o ueh (P & DA RS).-fridays, ~ 
November (AGM), 8 p.m., Old Windmill 
behind The Peacock Inn. London Road (opposite 
Murkitts Gange). 

W o rksop ( NNARS).-Tuosd•ys (RAE Closs), 
Thursd•ys (lecture Night), 7.30 p.m .. Club 
Room, I J Gateford Ro•d. Worksop. 

REG IO N 5 
Be dfo r d (B & DARC).- 3 November (Annu•I 

General Meeting), 17 Noven1ber (Fllni Show), 
I Oocembcr (Social Evening), 7.~5 p.m .. West· 
field School, Queen·s Ro•d, Bedford (Meetings 
commence with Slow Morse). 

Cambr id ce (C & OARC).-'I November (In· 
formal), 11 Nov~mber (Film Show), 18 
November (Activity Evenini:). 25 November 
(Informal), JO November (Comn1ittee Meeting), 
(lO January Annual Dinner at University 
Arms with President of the RSGB as Guest of 
Honour). Fridays. 7.30 p.m .. Club Headquarte,.. .. 
Corporation Yud. Victoria Road, Cambridge. 

C'11mb r id&e U niversity (CUW S).-Alternne 
Tuesd;iys during Term. 8 p.m.. P.sychofogy 
Dep:irtment, Downing Site. 

Luton (L & DARS).-8 No•embcr (Home Brew 
S.S.B.), 15 November (Tektron ix Films). 22 
No•cmber (70 Mc/s Oen1onstration), 29 
November (T•lk arranged by Belling Lee), 
Tuesdays 8 p.m., ATC Hudquartcr.s, Crescent 
Ro•d. Luton, Bedfordshire. 

March (M & DRAS).-Tuosdoys. 7.JO p.m .. 
rear of Police Headquutors, March, Isle of Ely. 

Royston (R & DARC).-Wednesdoys, 8 p.m., 
Manor House Social Club. Melbourn Street. 
Royston, Hertfordshire. 

Shefford (S & DARC).-3 November (Talk by 
Mr Howlett), 10 Novembor (Quiz). 17 No•· 
ember ("Industrial Electronics .. -Mr R. W. 
Williams), 24 November (Prep:intions for 
Annu:il D inner), I December (Annual Dinner). 
7.~5 p.m., Church Holl, Hiih Street, Shelford, 
Bedfordshire. 

REG ION 6 
C he ltenha m Group.-FlrSt Thursd>y ••ch 

month, 8 p.m .• Great Wencrn Hotel, Clucnce 
Street, Cheltenham. 

REGION 7 
Acton, Brentford & C h is wick (A BC RC).-15 

November (Comp:arison tests on receivers), 
7.30 p.m., AEU Club, 66 Hish Road, Chiswick. 

Ashford ( Mddx) Echellord ARS.-30 
No•ember (Visitors Night), 7.30 p.m., Links 
Hotel, Ashford. 

Be x ley H eat h ( N KRS).- 10 November ("Air 
Traffic Control " by John Grah•m, GJTR). 24 
November (" V.H.F. Equipment" by G. M. C. 
Stone, G3FZL). 8 p.m., Congregational Church 
Hall, Ch•pel Ro•d. Boxley He•th. 

C hinclord (SRC).-Frid•ys (except first in 
Month), 8 p,m ,, Friday Hill House, Simmons 
Lane, Chinglord, E~. 

Croydon (SRCC).-IS November. 7.30 p.m .. 
BJuc Anchor. South End. 

Corkins (D & DRS).-7 No•ember (Informal 
Meetin&). 8 p.m., Whcatsheat ll November 
(formal Meeting), 8 p.m.. Sur & Garter, 
Corking. 

Ealin& (E & OARS).-Tuesdoys, 7.30 p.m ., 
Northfic lds Community Centre. Northcroft, 
Ealing, W5. 

East H am.-First and third Tuesdays. 7.30 
p.m., 12 Leigh High Road, EaSt Ham. 

E01st Lo ndon Dis t rlct.-Third Sunday each 
mon[h, 10 November(" Transmitter lo Aerial'' 
by R. C. Hills, GJHRH), 18 Oecember (AGM 
followed by "RAEN" by W. J. Perkins), 
2.30 p.m., W•nste•d House, The Green, 
W11.nstcad, E 11. 

East Molesey (T VARTS).-First Wedncsdoy 
each monch, Prince of W:ales, Bridge Road. 
East Molesey. 

Edewar e & Hendon (EA DRS).-14 November 
(Construccion Contesc), 18 November (Police 
Radio System). 8 p.m .• John Keble H>ll. Church 
Close. Ociln$ l:anc, Ed&ware. 

G ravesend (GRS).-Third Wednesd•y coch 
month, 7.30 p.m., RAFTA Club, Overcliff Road. 

G uild ford (G & O RS).-11, 25 November. 
8 p,m,, Gvildford Model Engineering Society in 
Stoke Pork. 

Harlo w (ORS).-Tuesdays. Thursdays, 7.30 
p.m., M:tirk Hafl Bun, First Avenue. 

Harrow (RSH ).- Evory Friday, 8 p.m .. Roxeth 
M:.nor School, E:tucoce lane. 

H o llow'11y (GRS).- Monday (RAE). 7 p,m .. 
Wedn<Sday (Morse), 7.30 p.m .• Friday (Club), 
7.30 p.m .. Montem School, Hornsey Rood. 

H oun•low (HADRS).-1~. 28 November. 
Canteen, Mogden Mam Drilinage Ocparcmcnt, 
Mo&den Works, lsleworth, 

llrord,-Thursdays. 8 p.m.. 579 High Ro•d, 
lllord, Essex. 

Kineston.-10, 24 November, fortnightly. 8 p.m .. 
YMCA. Eden Street, Frid•ys (weekly Morse 
cluscs). 2 Sunray Avenue. Tolworth. 

Leyton & Walthamltow.-1. IS, 29 November, 
7.30 p.m .• Lcycon Senior Institute , Essex Road, 
London, EI 0. 

London U.H.F. Group.-3 November (PoSt 
Office Research on Aerlol Noise by D. Llsney, 
GJMNO). I Oecomber (Technical Films), 
7.30 p.m .. Bull & Mouth, Bloomsbury Way, 
Holborn . 

Louehton.- Alccrnuc Fridays. 4 November. 
1.30 p.m., Loughton Hall (Nr. Oebdeo Station). 

Maidenhead (M & DARC).- 15 November, 
7.30 p.m .. Victory Hall. Cox Green, M•idenhe>d . 

N ew C ross.-Wcdncsdays. Frid•ys, 8 p.m., 225 
New Cross Ro•d. SEl4. 

N orwood & South London (C P & DRS) .- 19 
November, CO Ce'1trc, Cuford. London, SE6. 

Paddington (P & DARS).-Wodncsdoys, 7.30 
p.m .• Bc:iuch:imp Lodge, la Warwick Crescent. 
W2, 

Purley (P & DRC).-18 November, 8 p.m .. 
("Woomera RoCf(.Ct Range in Auscnliil" by tan 
Newcombe), R3ilw:t.ymen's Hall, Side Entrance, 
58 Whytcclifle Road. Purloy. 

Reiga te (RATS).- 17 November, 7.JO p.m .. 
George & Orogon, Cromwell Road, Redhill. 

Romrord (R & D RS).-Tuesdays, 8.15 p.m .• 
RAFTA House. 18 Carlton Road. 

Science Museum (CSRS).-First and third 
Tuesdays. 6 p.m.. Science Museum, South 
Kensington, 

Scout ARS.-17 November, 7.15 p.m .. Baden 
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Powell House, Queens Gil.Ce, South Kensington, 
SW7. 

Sidcup (CVRS).- 3 November , 7.30 p,m .. 
Congrcg;\tion;d Church Hall, Court Road, 
Elth>m. 

Slough (SOR Group).-First Wednesday every 
month, 8 p.01 .. United Services Club, Welling· 
ton Street. 

South London Mobile Club.-5 November, 
8 p.m. (Region 7 and RSGB by G~KD), 19 
November. 8 p.m .. Clapham Minor 83.ths, SW4. 

Southgate & Oistrict.-10 November, 7 .30 
p.m .. Parkwood Girls School (behind Wood 
Green Town H311). 

St. Albans (Vcrulam ARC).- 16 November, 
7.30 p.m .. C:.v3lior Hall , Watford Rocad, St. 
Albans. 

Sutton & Cheam (SCRS).-15 November. 
8 p.m., The H3rrow Inn. High Street, Cheam. 

Welwyn Garden City.-10 November, 8 p.m .. 
Vineyard Barn, Oigswcll Road. 

W imbledon (W & ORS).-11 November, 8 
p.m .. Community Centre. St. George's Road, 
Wimbledon, SWl9. 

Wembley (GECARS).-Evcry Thursday, 7 p,m., 
Vlsitors ring ARNord 1262 first. 

REGION 9 
Bath.-18 November, 7 .30 p.m., RNR Training 

Centre, fames Street West, Bath, 
Sristol.-25 November, 7. 15 p.m., New Lecture. 

Thea,re G-44, Roy31 Fore, Bristol Univen ity, 
Woodland Road, Bristol 8. 

B•istol (BARC).-Mondays ond Thursdays. 
7.30 p.m .. ~3 Ducic Road. Banon Hill, Bristol 5. 

Burnham-on·Sca (BoSARS).-Sccond Tuesday 
in e3ch month, 8 p.m .. Crown Hotel, Oxford 
Street. 

can:~~;."St!; R:C~J~·-;;i~~st H!n~rS~sin H:~~~ 
quarters. Pool. Near Cambornc, 
(CRAC V. H.F. Group).-First Thursday in 
c3ch month. 7.30 p.m .• The Coach and Horses. 
Ryder Street, Truro, 

Exetcr.-First Tuesday in each month, 7. 30 p.rn., 
George and Dragon 1n n. Blackboy Road, Exeter. 

Plymouth (PRC).-Tuesdays. 7.30 p.m .. Virginia 
House. Brcconside, Plymouth. 

Saltash (S & DARC).- Altcrnate Fridays. 7.30 
p.m., Burr3ton Tot H Hall, Warr3ton Road , 
S:ilcash. 

South Donet (SDRS).- FirH Fridily in each 
month. 7 .30 p.m .. labour Rooms, West W:1lks, 
Dorchester. 

Taunton.-Alternato ThursdJ.ys. 7 p.m .. leclu re 
Thcac,.e, Taunton Technical College. 

To•quay (TARS).-26 November (Sale of 
surplus equipment), 7.30 p.m., C lub HQ, Belgr.ave 
Road, TorquJy. 

Wells (WARS).- Mond•ys, 8 p.m .. EMIE (Wells) 
Sports and Social Club, Ch;amberloain Street, 
Wells, Somerset. 

Weston·super·Mare._.. November (films and 
sale of -surplus equipment), 2 December (AGM), 
7 .30 p.m .. Main Engineering New Block. Weston 
Tochnic.tl College. 

Yeovil (YARC).-Wednesdays. 7.30 p.m .. P•rk 
Lodge, Tho Pork, Yeovil. 

REGION IJ 
Edinbu•gh (LRS).-10 November (Film Show) . 

24 November (Surplus S•lc). 7. 30 p.m .. YMCA. 
South St. Andrew Street, Edinburgh_ 

REGION 14 
N o r th Ayrshire ( N AARC).- First Sunday in 

every month, 7.30 p.m .. Ardross'1n ATC HQ, 
The AcJdemy , Sorbie Road, Ardrossan . 

REGION 15 
Belfast and District RSGB Group.-Thord 

frid3y in each month, 8 p.m., Ulsccr T:.pc 
Recording Society Clubroom, 44 Dublin Ro~d. 
Belfast. 

REGION 16 
Basildon (BDARS).-Douils from G31JB. 
Chclms!o•d (CARS) .-6 December, 7.30 p.m., 

M:irconi College, Arbour lane, ChelmsforO. 
G•cat Ya•mouth (GYRC).-Fridays. 7.30 p.m .. 

The ManJger's Offkc, The Old Power St;ition, 
Swanstons Road, Gre:it Yarmouth. 

Ipswich (IRC).- 30 November, 7.30 p.m .. Red 
Cross HQ. Gippeswyk Hall, Ipswich. 

Norwich(NARC).-Meetingsaltern;ueMond;iys, 
7,30 p.m .. O ld Lakcnh•m Hall, M•nsficld Lane, 
Norwich. Details from GJTLC. 

.. ........... ... 

LOOKING AHEAD Log Books 
* Mobile Mini Log (6tin. x 4tin.) So 

pages. Price 2/9. 3/3 post paid. 

16-29 October.-RSGB lntorniltional Radio CommunicJ.tions 
Exhibition. 

* Listener's and Observer's Log 
(1 l tin. x Skin.) 50 pages. Price 5/6. 
6/3 post paid. 

* V.H.F. and U.H.F. Contest Log 
( I ltin. x S~in.) 50 pages. Price 5/6. 
6/3 post paid. 

* Radio Station Log (1 ltln. x Skin.) 
Price 5/6. 6/3 post paid. 

RSGB Standard Log ( IOin. x Sin.) 
112 pages. Price 6/6. 7/3 post paid. 

Martin's Log (13 in. x Stin.) ISO pages 
opens flat. Price 20/-. 22/6 post paid. 

* Plastic-coated spiral bound. 

These logs meet GPO 
requirements. 

RSGB Publications 
2S Little Russell Street, London WC1 

RSGB BULLETIN NOVEMBER, 1966 

9 Oecember.-RSGB Annu2I Gcncr;il Meeting. 
13 May, 1967.-RSGB Annuol V.H.F. Convention . 

AVAILABLE AT THE EXHIBITION 

RSGB 

AMATEUR 1967 EDITION 

RADIO 

CALL Ninety-six pages 

BOOK 

Price 6s. (by post 6s. 6d.) from leading bookselle1 s. the 

Society's stand a1 ihe RSGB Interna tional Radio Com· 

munica1io ns Exhibition. or direct from 

RSGB Publications 
28 Little Russell Street, London, WC1 
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BUILD THE 
CONWAY 4 BAND SUPERHET 

18·75 Mc/s to 150 kc/s 

•• 

NOVEMBER ISSUE 
ON SALE NOW-2/6 
Ma.ny other constructional articles 

From your newsagent or 3s. post paid from : 
DATA PUBLICATIONS LTD., 57 MAIDA VALE, 

LONDON W . 9. 

S.S.B. PRODUCTS 
DERBY 

01 SPIDNX" TX. S.S.H.tA.:\l./C.W. 76 91-:Utll. P.K.I'. flilJm, 60m. f~Om • 
::.~m. ~IO<ltm t11trh~tl e.a.Mnd~ lJ.ul!t. In m.ahJ! Jl"T. nult.. Q Mllt,· S l1i1Ml, 
Qualltr comp')ncnt•. Uamlh111!1. aud m.111le to t)ullrllil. tuAr-.f 11tll"r d im•» 
O::'f!. Jhlil\blc Mui ~!able. J11~t. lbten An(I c<1U1!)UC , ·alu4!, £7S '"~"'· paitl. 

CAlOCONBALL TX. S.S.U./A.lt.W.W. IOOnt.·l.f! t (J 'l mcf._ ~ho.von"' 
s• x 6' :c G ... H~ulrts "''" •• IUUp.t, '!~Ov. 7(1m/a.. Xbl llltt:r. Olrt(:t 1''r;>q. 
(.~11.Ubmtlon. (IJ(hu. "o•I l'lT', m()llel11 ,a,·~llt\1'1() £'lS Hh~. 6.1'G p . ~ v. 
PYRAMID LlHEAR PA.RTS. R"hl!y 11r~1)111rcd e.hMti-•. p.'l11eh1, cr...Mnct•. 
Any 1.:ol•)llr • .All ("v11111onU1.Ut ~~. C4!1 tlh1.- :!M· etuT. Uea •l·t)HP:1'f!". a t. 
800 W:\UAI. l'. V..P. J(I'. Hullt In rwr. unit. (Pies SJ'Jft!\X l'J11bh1rt,"11) a nr 
"1nic1" COUllJOOCl\t. (Ir Jlltrt .'l.\'~ilRIJlo. f.iHJ.'"(r"~·!Jl;G. Jlut11 -4/· ti:\, J) ..... p. 
'"':\l rn. l,t'!wl'.-.t 1•r kMl, Ht•~1 •pmlll)'- 1111)'~'h,•rr. 

SCARAB xltllfllt..tor k lt. tnc c..'UTirr xt.AI (.a3Q ke II) J.P.'11, 11JcJ.'•ttc. u , 10>. Gd 
"JI· r•. ~ r1. Hf ..... ty t111i\1ICJ M1tl •UFJ1C'I for C'c..":lt('nl .tll•t«h qu,'\lltj' rlt'. 
Ai:.e 3 .. x 2~ J l ... ~ i A. (id. 'ii· 1•. ·"' p. Ui!(".• n~"' 1:11i11bt11r't' :ict Alt . l.in· 
1loubtablr tli" be.-.t. bU)' h1 PUt~n.. All 1lrtall" 1111 cln·uh r)' a rourvl tlltt.r sw.t. 

HA350 RECEIVERS. JG(H01t1.-SO 1r111. SO•llJrn.-76 g r11. (Co1m~nfon 
to l i;(lm rrofre.-1,Junall~ fhJ1lc· l11l'°rnr.ll 10(1 kC,•·l"Al •• -:C,",J· , S 1'1'~A t\ fUl$­
,jfl'•. 11\•l ym1r1 tron1 nA-• .. 11t l•fa('llit11 1u>1111tt'!I, 

NAlOLEON. "·"''.r. brldgr. J-~or/Hrt. •W. ~t.ta·lt.h·lt.r ct1ntr•,1. Rtoe.-1 ra11 .. 
In triLnnuc.r 1J.luc. Vt rf J:OO'I qm11llty AC'Curntt' lnai.nunt"nt. ';'1+.:::in obm. 
f; 1.1.u1t.. :11t; !•· $ l• i-:(1,.ll} U1c lir.,.t ll \'Jtll,(11,ft-, 

------
" DELTA ""4 '0 ·.\X lit·fo~· <11n1r .. 11u1Tt.-.e7 111.:. Jur-. p••--t 

•1 SJLPt..UO ' ' Ul1wlc ro•<"t hkr 1111!~. 4 •1•tAl,--.3~t ti to H1, 1L 

" RECONDJTIO?fED ' ' R ... ,.,1, ""'°· P.•ltl> ~t•n1l'·i:,r1 , !'..~.,A . ll11llkrnfh·r~ 
~X7:j, l1°11r1111u4tlun•I 1;q1:..,.1X . • ' ullh1, ·r.•'.:-C l'.!"o•l l'\\' lt uult. Cl'..! t11,... 
f:iii:l t" t~X "°(t, HA 1 1::1::, ~\ll lt1 UJ,.l"I• \io•r kini.: 11r1lt•r • . ~ •• 1 ~1;. (•lt I 11 .. 1 ... 
of ~• l'!Mh :-.vall"lill', 

BUG KBYS-~:i/· ( il. •I/· p. ~t p. 6140- nt 30/· ~~• .. l/IJ I'· .\: t•· (11<nv 
l\rlthit1). D)'oamfc mic's·-!J~, ·. B!t'.13 mlc'a,-37/f'i. l..'l.t\,!ti 111•icl4 1°1t4."0tn· 
1\iln tna .nm1 J):tr ta: for all 1unJU<:or ~nJ irrof$ion:il 11Ml.i1, i«!rnl 8.A .E. 

CLASS "D" WAVElllETERS. Ht~l1tl atkr . Com·crleJ lcl '.!-lih-. A.\.!. 1/1'. 
fUlly amoothe!\.l n.nd r«allbro.ltil. With U:mdbook cuiJ Jlh<ines a!tJ l~i. GO 
t.an111.1e S11. GJ. 

7A EDWARD ST. ~~:g: 

INTRODUCING THE NEW LIGHT HEAVYWEIGHT CHAMP 

The SOMMERKAMP FT100 TRANSCEIVER 
3·5·4: 7-7·5; 14· I 4·5: 21 ·21 •5; 28·28·5 Mt /s plus 4 xtol ch>nnels: I SOW p.c.p. 50.75 ohms out . 
Double conversion Rx with 2·1 kc/s crystal filter. 
Setter than I 11.V sensit ivity. Sui lt i .1 xtal calibrator. Tx/Rx rrtJqucncics C.ln be varied. 
Built in power supplies for 1 I0/ 220V <ic ANO 12V de. fully transistorized except for the 
12BY7 driver >nd 2-6JM6 PA·s. 
Size: .i microscopic 1 l f' · 6'" · 10" deep. 38 lbs or little demon. Deliveries oarc expected 
in November, and the price will be under £200-gct your n3.mc down, boys! 

For the ma:\ who Wil:its ;a sep<lr.uc Rx and Tx. but with tnnsceivc facilities, the 
Sommcrk;arnp FRIOOB de Luxe Rx. FllOOB Tx ;ind FLIOOO linear offer the nlost value for 
your h:ird· cirncd fo::>t: -
FLlOOB Tx: 240W p ,e.p .. VOX, PTT, mJnu<il or brea.k in CW. Full transceive with the FRIOOB Rx. Built 
i:i p.s.u. £1-40.0.0. FR IOOS de l uxe Rx: SOO cycle CW filter, 2 · 1 kc/s. mcch;inical filter for SSB ilnd -1 k-:.is 
for AM. i ;.<V se:.sitivi1y, l120.0.0. cuooo linear 960W p.e. p. l9S.O.O. 
I honestly think chat the itbove ju icy pieces o( ~elccublc electron ics arc about t he best investment a m:an can 
.nakc. However. c.,cry dog co his own vo:nic :is they somewh:Jt picturesquely say in France, so I 3lso main­
caio stocks c.f:-
Nadon>I NCXS. Swao 350, KW2000, The L>layc1te .-.nge (KT340, HA55A. HA350). 
Grid dip meters, bug keys. e lect ronic keys (co s:ay nothing of p lain. honcst&to-goodness scruffy old morsc 
keys dt 2/6!). In the scc:>nd-hand li,1c I hive l::>;\dS of stuff r;mging from an EAl2 simpering coyly and preening 
its~lf to 3 bleary eyed old RI07 quietly b:lching in~ far co r ner. 
Redifon RSO-~edifon muse h;we spc1t a fortune dcsien mg this. I wonder why~ £80.0.0. 
K WSOO litlear-3t 2/ · 3 w.ltt it must be rcason:\blc, £SO.O.O. 
G .E.C . 402E-high quali!y, high pcrfof'mance, high p r ice, £60.0.0 . 
Rl07-20µV for 1 db SJN r;itio! Accv~lly, the performance of these old clunkers never ccucs to amaze me. 
£10.0,0. Minimitcer Top-2-7. A nice little rig in Al sh,.pc, £22.0.0 . 
Eddystone 358 complet e wi~h ttn 3.brmi.ig numbe r of coils, £25.0.0. L3faycttc HE40- a little horror. £12.0.0. 
Lol•yctic HA350 as new, £68.0.0. Eddystone EA12, mb1, llJO.O.O. 
Home Brew SSS Tx. Comple te wit h built·in I'"' monitor scope. The wiri;.,g sends icy fingcr"S up my spine, 
bu1 i i works. 05.0.0 . CR 100, iood. l20.0.0. 

Note ch:n everything I sell is fully checked 
:tnd re.aligned whore necessary. I am 
not in the habit o( conce::1ling <inything or 
glossing over fau lts. Furthermore. if you 
;ire not h;ippy w ith your rig. you've on ly 
to return it to get your money back. I 
would like to suy in business i long, long 
lime and there's on ly one way to do this ! 

By (he ltme this ad. oppeors. t/1!! chances crrc rha1 m1 s tock wrH l1ave 
changed quiic a bil. However, if you want a Rx or Tx, a s .o.e. will 
bring you my lotcs1 s tock which includes oil kinds o( biu and pieces. 

J.B. LOWE SI WELLINGTON ST., MATLOCK, DERBYS. 

TRADE-INS!-Certainly. 
H.P.4 deposit, balance over 12, 18 or 24 months. 
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Telephone No. MATLOCK 2817 (or 439 after 6 p.m.) 

73 de Bill. VE8DP/G3UBO 
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CLASSIFIED ADVERTISEMENTS 
ADVlftTISEMENT RATES. Member1• Private Adve r-t i1emena U . per word, !'llinimum charr• 51. Trade Ad verti1e m e nt1 9d . p er w ord, minimu m 
charco Il a. All capitals h . per word, minimum charce 18a. Writ• clear ly. No f"espon1ibility accel)tod for •rror1. Use o( Box number It. ,d. extra. Send copy 

to Sa well & Sona Ltd., 4 Ludpte Circus, L.ondo o, E.C.4. Re m it u nco1 s hould be made paya.ble to Sawell and Sons ltd. 

SITUATIONS VACANT 

SENIOR MAN 
to assist the 

CHIEF ENGINEER 

A MEM/lt:n COMPANY 0 1· 
nu; REIJIFFUS/ON c: ROUT' 

MARINE RADIO ENGINEERS 
Ex-Merchant Navy Radio Officers are invited to apply 
for shore appointments at our U.K. SERVICE DEPOTS 
-these provide challenging and varied work with 
R.0 .U. conditions. 

Apply to Personnel Manager (THOrnton Heath 9771-6) 

INTERNATIONAL MARINE RADIO CO. LTD. 
PEALL ROAD, CROYDON, SURREY 

An STC Company 

RSGB BULLETIN NOVEMBER, 1966 

This important position calls for a chartered engineer 
aged 30 to 45 having enthusiasm, energy and drive: 
capable of managing development programme. 
Current experience in the design of valve and tran­
sistor circuitry applied to professional radio communi­
cations eq uipment is essential. Candidates with less 
than six years' relevant experience need not apply. 

We a lso have vacanc ies for Se nior Developm e nt 
Engineer s a nd Development Engineers. 

Applications in writing please, giving all relevant in­
formation co:-

The Personne l Ma nager, 

REDIFON LIMITED, 

Broomhill Road , 

W a ndsworth, 

Lo ndo n, S.W . 18. 

STC MOBILE RADIO 

TEST ENGINEERS 
Elcctronlcs Test Engineers. used to working on own initiative. 
rcquir·cd for work on recently developed advanced V.H.F. com· 
municadons receivers, 3nd t r3nsminers from SOOmW to 250 w3tts. 

Minimum of 2 yeilrs closely rcl;itcd experience required, or H. N.C. 
01nd some relevant experience. Commencing sal;ary up co £1,000 
per ;annum. 

Write o r telephone the! Personnel M a nager for a p plica tion 
form a nd fu rther details: of t he posit ions. 

HUDSON ELECTRONICS LTD 
Tel.: THOrnton He>th 9nl·6 Pea.II Road, Croydon, Surrey. 
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trnn•lrP<t~ ••f lJ'An•l"'tt~ •• 11; .. 1 .... I JI•. :O:t' ll '., ituol .. 1h..r .... 1111,.1udut"l .. r ,f..,\ IC• ... 
111rc ~\\'Ailttlol .. frHrn; 

M. R. CLIFFORD & COMPANY (CSC) 
l91A MO NUMENT RD., EDGBASTON, BIRMINGHAM, 16 
~t'l1•I •id. 11:1.'111111,. f11 r 1'M11t•N hh't• •1t1t•uu t ... 11 ... •;r "'1'11•1 I !J l'.11, f1•r t"lUT1·11L 11df',, 
llJi'l ''' ''''""' l ,Olt11 truu-l•t••r"· tl H .icn1I '.!. 110 ro1•I r"1 .. h• lu n•lillt..li•n 1>('1t1I· 
\'<•wJ11110 1 •l .. ln •llflltu.ul•,. •'u\nini::i: lllP"''" :!OO .-.1111111>•0 11 .. n .. l•t•tr i\ltt":-, 
TYPICA-L PRICES:".!' 1,•1':' t'.! ~· :!~ ';'fttt, 1, -: :..~: :co~ ... .. ~K1 '.!71. !f, ... 
FlELD-EPPECT TRANSISTORS. , . .. ,;, :&':" 1i: t t•I ~ 1 '.•.*o, ;:, • l'".i. P. \ ·-tTOt' h 
TA.NTALUM OAPAClTORS .• \ r.iJJ:·· o( _,h u h1t 11i: iudt11ll11.i thr full••""1111:: 
n.µl J-' 3.;,·; O.,jµJ-' 1:,,, 1,, ... :i:,,; 1µ1-" :1.f\': •..!p• " :.!.)', ~.,,,,., ' " ~ ;1°1,u.· :h'; :'10,, •• 
:1\•: 11•1.1Y 3\; 1."i1tP lo~ • .;,., •• ':.!.,,., ;jµ P ':!.h; :11.1t-' ;l\ , • Ct· 
\ irrr....: .... 1, .. : 11 auu '11.:!0n +ll,1. \ U t\I""'""'' 1; . . .. , It 

CARBON PlLM RESISTORS. t " ""· r. ',, 1'ul, nuu.o• ~~it• ' 111111111 ' 1111111 ·II-. 
\'bin~ tr" 111 l !• 1111111• t u lit \lt·~"l111111 nt tic! . ·.11 11 
ELECTROLYTIC CAPACITORS. - 1 nr1111t1'lh ll'"h•' r.u1~· in.ill.11th·. 
;\ll11lut 11r•"-- l'rfr• 11 h1110 I Ii lu ~ •'ttt 'h. 
T l:-:ST EQU'JPMENT. ~11111'1 1h• h1•m111 1111i.I• •I fur 1111 "'"l'l;'"l 
'"~· "'>'l llle l·: \ \l rnld :!':' ""'h:11111 t l1•u ••rnh+r &:lu lh•_ tl1I 

\1 .\11. f)Ht1t:H t1,I, \' l'l.l-! .\~t: 1' 1; 1: '1:-t ' ' \\ •• 
l'lr.1 .. 1· ,1•ltl I • I' \ I' 1111 1111 ur.t. t• uf ~ o t k-"-P 

BLANK 
CHASSIS 

Pred.t4on m&d• lJl our o..a work.I trmn 
eonuuttd.AJ q-..all\1 hall·hM'J A.la:mlnlum. 

Twe, Lb.rec ar four aidt:d 
SHiii DA Y 8l>K\' ICE 

of on r 20 dUl'tn.oL fonnt m~c up t o 
f OUrt 8 LZll 

(ma.l'lruuro 1•• 11-•1 :IC>", dept.h •"j 

SK!'i l) l'OR 11.t .. USTUJ.1•-go t.liA.f'.J~gTs or order 1tnl1ht awa.7, wwk1n1 
OU\. tot.Al area of alatttial required (laclmtlnr wu~) •00 reJ'tninr to t.Abl.o 
belo w, whJcb Lt t..- fOUr•11ddtd chHl la ln lti 1. w.c. A.ftilAlnJum. 

48 aq. In . 416 I li6 •<l· Jn. !11 10 I 304 1q. 1n. ISJ2 
80 1q. l&. b/11 208 •q . ln. 1112 '3G 1q . ln. lilG 

112 •q. la. 11fJ :.?40 ,q. '4. 1:1:1e 'Ga •q. in. Ji / 10 
"'" ·~· lA.. Sri 272 &Q. ln. 1!{10 ud pro r•t& 
I'. ~ r. SJ- I' • • I'. 31G I'. • r. •1-

DY<ounw ror qUAntlLlu, i-lou I.ha.a 20 •ilir"• k l'l•l ln n ode for allen. 
PLAllOES (I", I" w I'> 6d. 11tr bw d 

STBENOTIIE.KED OORNEllS 11- <•ch c..-..,. 
PANELS. An)' •lie up lo sf\. u &/- 1q. ft-. 10 •.•.c. (U •·•·C· S/3). 

P1nM po.i &n.J pa.ck.inc. 

H. L. SMITH & CO. LTD. 
Ui·'lSO E!DGWARH 'ROA.I>, J.O~DOK, W.:1 l'AJJ 6891/76116 

I QUARTZ CRYSTALS I I CATALOGUE 

t 00 Kc/ s R.C.A . ..• 
SOO Kc/ s IOX ••• 
100 + 1000 Kc/s . .. 
I 000 Kc/s HC/6U 
27.255 Kc/s HC/6U 

15/-
15/-

22/6 
19/6 
IS/-

~N7:E:-:'.VV::-~l~S;:0:-;::1=1,=.,=~=,=,,=11=n=,==~~ 
PAGE fully . -~ 
illustrated ~) 
CATALOGUE /'~t110ti:-ns 

NEVV 1966 6 /- Post Paid !(Sµ)m .... -
With discount ~nmrlllJll 18 Page Illustrat ed 

List of Va lves, Transistors, 
Crystals, Reecifie rs, Z eners, 
etc. 1/- Post /'aid. 

vouchers f.~':Sl 
volue6/- ~ 

when used 1-,-,~~,_."'!"'"'-~-,--_-,,-1 

HENRYS RADIO Ltd. PAD 1008/9 
Mon.-Sac. 9-6 p.m. 

303 EDGWAllE ROAD, LONDON, W .2 Thurs. 9-1 p. m. 

I 
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BRANDED CARPETS 
w:LTONS · AXMINSTERS ·TUFTED· Cl'l'ENTALS 

¥~ 30% DISCOUNT 
e All makos avalleblc with full Manufacturers Guarantees. 
e No in1porfoct goods sold e Free dolivc1y in the U. K. 
e Expert fitting service available most areos. 

£100,000 carpets on display at our London Showrooms 

,, . , . ' , , . ,, , 

DODSON-BULL CARPET CO 
Show,ooms: 2·4 Linle Britoin. London E.C.1 (Nr. 51. Pauls.) 
01/icos: 37a, Aldcrsgatc St., London, E.C.1 Tel: MON 7171 (10 llnu) I 

SITUATIONS VACANT-contd. 

ELECTRO NfC & ELECTRO-ACOUSTIC ENGl1 EER. 
to join a rapidly expanding development team worl-.ing on 
e lectronic and mci.:hanical educat iom1I techno logy. clcc tro­
acoustic equipment. :tnd co111111unica1ion systems. 

T he vacancies to be filled arc for : 

SE IOR E1 G I EERS- Of graduaic standard :ind 
preferably at least 5 ) cars' experience as a prnctising engineer 
in one of t he J'ullowing fields: Sound distributio n or 
recording, Te lephone engineering. Ek c tronic teaching a nd 
compul ing equipment. 
S;1lary range £ 1,400 £ 1.800. Age group 25/35 years. 

J U IO R E G INEERS- Applicants must have minimum 
of O C or C . & G . cquivalcnl or ahcrna1ivcl} a t least 5 )Car~· 
experience in light electrical engineering or the electronic~ 
industn . 
Salary range £800 £ 1.200. Age group 20/35 years. 

Apply giving detai ls nf agc. educatio n . ..:xpcrienec. salary. c1c . 
to The Secrcrnry. S. G . Brown Ltd .. Shakespeare Street. 
Watfo rd. Hen s. 

WE arc looking for a n enthusiastic young" ham" to \\orl-. 
\\ ith us selling. in tailing a nd servicing Marine Radio 
Telephone equipments and o ther Marine avigatio nal Aid~ 
also sell ing Hi Fi Equipment which is the rnain bus iness of 
this company. A liking for " messing abou1 in boats .. 
and/or music is an advantage. Apply to Tc lesonic Lid., 
92 T o!lenha m Court Road, Lo ndo n. W . I. M US 8 177. 

FOR SALE 

SELL 90W. 2m TX 60\V modulator. both built in p.s.u. 19 in. 
dimens. panels. £ 10 each. Cla ss .. 0 .. wavemeter 6V a .c .. 
£ I. T wo QV006-40A ne\\ bo~ed. £2 each. T wo 2C39 ditto. 
£3 each. All o no. Mr. P. D. Lucas. 14 Rushctts Ro ad, 
Reigate, Surrey. 

EDDYSTONE E.C.10 RE CE IVER. As new. Gnmdig 
TK. I battery tape-recorder. Open to any offers. Cash or 
gear. GM3 FSD . Constabulary Buildings. J edburgh. 

1 EW 'ES servicing manuals 1952 to date. 16 volumes . clean. 
£27 o .n.o. Bo~ C 73 I 2. c/o RSG B Bu LLH1N, 4 Ludgate 
Circus, Londo n. E.C.4. 

HAMMAR L ND HQ t70A. Two years o ld. cost £ 145. for 
sa le a t £75. no o ffers. If you want a first c lass receiver you 
can't afford to miss this bargain . Buyer 1ests and collects. 
Phone Swindo n 6885 evenings. 

C R 100 60 kc/s-30 Mc/s with handbook good condition 
£20 o.n.o., delivery up to 25 miles. G8AKT. c!o Toil's 
G a rage, Little Wymondlc~ . Hen s. Tel : Stevenage 5 1364. 
R I07 RECEIVER I ·2-17·5 Mc/s with mains input and muting 
sidctonc plugs. First class condition, £8. B. Ashwood, 36 
Lynch Road, Farnham. Surrey. 

BUG KEY, £3 . IOOmA meter, 7s. 6d. 5 Mc/s crystal, !Os. 
Wanted. Minimittcr Mercu ry TX, ;1p1>rox. £30. G2ATD, 
5 Sussex Road. North Heat h. Eri th , Ke nt. 

RESISTORS 20. EAC H 
h~· return post. 

Half watt 5 per cent Carbo n film (brand new not surplus) 
a ny quantity. All preferred values 10 o hms-9 10K o hms in 
stock. Cash with order. for o rders under £1 value include Is. 
postage. Self-addressed envelope for free sample resistor. 
Brensal Electronics Limited, Dept. RI . Charles Street. 
Bristol I. 
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FOR SALE (conttl.) 

TRA S ISTORS. AUY I Os, 25s. OC 26s. Ss. BY IOOs. 4s. 
I ·5 wall zener diodes. all voltages up 10 47V. 4s. 807 bases. 
Is. 3d. All plus pos1age. S.A.E. for full lisls. 13RS26401, 
2 Fi1tgerald Avenue, Seaford. Sussex. 

DX-40U, £25 o.n.o. Pa 11adap1o r I P-69/ALA-2. UK mains. 
£10. New 12v vibrators. Plcssey 1214SD. 7/- : ZA29586. 
5/-. Parmeko lransformer. pair KT66 10 66/5 o hms. TZ40, 
4304Cl3. KT8(2). KT66(2J. U 19(4). R.C.M. & E. Volumes 
1-4. Offers'? Wanlcd KW2000. GW3SRG , 70 Higher 
Lane. Mumbles. Swansea. 

J'UKA.._ SO PROF£S.s'ION..tU. T11£ YVKA..V 
SE~F·S99A."l A€ROSOL. WAY-

Get these AIR DRYING GREY HAMMER 
or BLACK WRINKLE (CRACKLE)Finishes 

Yu Inn Aorosol spnykit conu1ins 16 o-u. fine qualicy Othr.r Yukan 
durable e:uy iniunt s1:iir~v. No novc bi.king requlr~d. tn~~~~:~s 

~~~;';~'E,;:~!~i~t~c~"w~~~tic ~~u,~.ck,::~j 1 ~;~~bci Cloar cnr lncquc1. 
;at our counter or lS/ 11, urri:.gc paid, per push- t!;,';'~~f~· , 
button scH·spray can. Al$O Dur;ablc. heJ.t o.nd wuer (CtMkl('). an11 .. 
resisunc. BluSt M:itt r.nish (12 on. seU-sprlly cllnJ tnrnish void, 
only) ll/ 11 carri.age p<lid. ~~~:~matt 
SPECIAL OFFER: I con plus opt;on•I translenblc -----'111 
snap-on tng,er handle (v2lue S/ ·) for 18/ I f, carr1a1e =-~~ 
p:aut. Choice of J J u:lfl.pr.ay pt•tn colour' .11nd primer •t.,.J!;. .. 
CMocor ur Qu• luy) .11,0 .IVJill• blc . ~ ... ~ ... y._ 

Ple.uc enclose ch~que or P.O. for coral ;amount to : 
YU KAN, Dept. RS 10 307~ EdRw.>rt Rd., London W .1. 

Closed December lst·Decomber list lor Annu•I Holidays 

R.C.A.21 in. colour C.R.T .'s used al £6 each. new a1 £12 I Os. 
each carriage paid. Surplus 1ransis1o rs s imilar 10 2N697 al 
3/ · each. 2N706 a1 1/6 each. T ransistors: 2N706 a1 4/6 
each. 2N708 at 10/ - each. 2N3663 at 9/6 each. Sprague 
2N502 a1 8/6 each. Fairchild 2 N9 15 al 8/6 each. A.F .. 
R.F .. NPN. PNP Transistors a1 20/- per 100. Silicon 
Rectifiers 800 P.l.V. 500 mA a1 30/ · doz. Erie nul fixing 
feed through condensers 4700 pf a1 5/- dotcn. J. R. 13irkell. 
25 The Strait. Lincoln. Phone 20767. 

CRI00/7 with handbook. speaker. added meter. Recently 
aligned. £12 IOs. o.n.o. G3UCK . Shacl..lelon Ho use. 
Harden. Bingley. Yorkshire. Cullingworih 3021. 

QS L CARDS. Allraclivc two colour designs. 25/- per 100. 
S.A. E. samples. G30YI. Cotswold. Banks. Ho nlcy, 
H uddersficld. 

METALWORK.- All 1ypes of cabinets. c hassis. racks. c1c .. 
10 your own spccilica1 ions.- Philpo11's Metalworks Lld. 
(0401). Chapman Street. Lo ughborough. 

Q.R.T. SAT URDAY 19th NOVEM BER. Components & 
Tes1 Gear. Callers only. 3.0 p.m. 10 5.30. S.A.E. for 
price lis1 and sale Q.T.H. 10"" deposit ccurcs anything 10 
-I p.m. BRS 22713, Henderson, St. Annes Heath, Virginia 
Water, Surrey. 

CODAR A.T.5 Tx with Codar A.C. P.S.U. OITers.- Peel. 
254 Brownhill Dri\'e, Blackburn. G3UGU. 

TX TYPE 36, 10-60 Mc/s. Needs slight a11en1ion. buyer 
collcc1s. Offers 10 GW3MQX. 4 Coas1guard S1atiun. Holy­
head, Anglesey. N. Wales. 

TRA S ISTO RS, GM0290 14/9, T IXM05 7/-. T IXMIO 
10/-. AF239 17/-. TIXMIO I £9, OCl70. AF I 17, OC44 4/-. 
N-Channcl F.E.T. Tl 2N3823 £4 10s. All post free. Hea1h­
ki1 FM tuner model FM-4U, mint condition. £11 o .n.o.­
Marks. 46 Vera Road. Yardley. Birmingham. 26. Telephone, 
S1cchrord 6399. 
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DXIOOU and SBIOU. Bo1h profe~siona lly buih; of recent 
purchme; in first class condition. £90. Easy payments 
arrangeable. Require S-mc1er for AR880.- G30FK QTHR. 

HEATHKIT GOO £5. Nombrex 1ransis1or sig. gen. £4. 
Elcc1roniqucs GCl66 coilpack £6. Minimi11cr MR44/2 
needs :mention £ 16 I Os. Geloso 4/104 signal shifter with 
chassis cabinel pans for QR P TX £2. 600V 200MA power 
supply £2. ZLI AAX 9 Mc/s phasing SSB generator £2. 
UM I 10/-. Funher details from 0. J . I linds. 10 Cas1lehill 
Avenue, Berkhams1cd. Hens. 

R.216 and p.p .. good condi1ion. £.JO. Box No. C73 15. c/o 
RSG 13 Bui 1.1 11:-. . -I Ludgate Circus. London. E.C.-1. 

Q.S.L. C;\ ROS. O ne economical design. 15/- per 100 p lus 
po~lagc. S.A.E. sample.--GW3LXI QTHR. 

VALVES Ex-equipment 1es1ed and guaranteed. GSH7. 
S D2. 1/9 each. Untested CV54. VUl33. 7193. 1/9 each. All 
post !'rec. WANTED. O!llcial Handbooks on U.S. and 
Bri1ish Govcrnmc111 Surplus Radar and VH r cquipmen1.­
Man1. 28 Welbourne Road, Childwall . Liverpool 16. 

C.D.R. ROTATO R model TR-44. and Hy-Gain T H3-J N R 
one year o ld. Require slight a 11e111ion. £35. Buyer pays 
c:miagc. G M3G HF. G IF5367. 

WANTED 

IOOO KC/S OCT AL XTAL for LM 13 frequency meter. 
B. Horsey. 7 Wares Lane. Wcmbdon. Bridgwaler. Somerset. 

80M-IOM TX with VFO and power supply. also B44 lrans­
ceiver. Full detai ls and price 10 G3VCJ. ·• Beresford," Hoc 
Lane, Abridge. Romford. Essex. All lcucrs answered. 

ULTRA High Frequency Receiver. eon1inuous 1uning. above 
165 Mc/s. wou.ld prefer o ne of Eddystone models, bul any 
reasonable receiver considered. Box C73 I 3. c/o RSG B 
BULLETIN, 4 Ludgate Circus, London. E.C.4. 

PACKING CASE for CR 100 (Marconi). Please Slate price. 
Box C73 I 1, c/o RSG B B uLLt.TtN, 4 Ludgate Circus, London. 
E.C.4. 

GENUI E VIBRO FLEX BUG KEY, in good condition. 
Price and full particulars to T . G. Davies. GW3TL W. 
Mahhousc. Llan1risan1. Glamorgan. 

WA TED.- All 1ypcs of co111munica1io ns receivers. 1.est 
eouipmcnt. lapc recorders. ampliliers. c1c. Prompl cash 
paymc111.- De1ails 10 R. T . & I. Electronics Lid .. Ashville 
Old Hall , Ashville Road. Lo ndon E. 11 CLEY1o n 4986). 

MOTO R for Grundig TK 12 or Scrap TK 12 with good 
motor stator windings.- G3HZO. 58 Ros Road. Walling­
to n. Surrey. Wallington 3443. 

MISCELLANEOUS 

DETACHED HOUSE buih 1965. three bedrooms, living 
room. modern kitchen, u1ili1y room. garage, worksho p. 
Gas cent ra l healing. Telephone. Elevated position. 
Between Axministcr and 1he sea. Room l'or 80111 d ipo le. 
Freehold £4.500. Apply G3UJG, Glcbc Court. West 
S1afford, Dorchc~ler. Dorset. 

QSL CARDS. G. P.O. approved log books. chcapcs1. besi. 
prompt delivery. Sa..rnples.- A1kinson 13ros.. Printers. 
Looc. Cornwall. 
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N EWT!(ANSISTOI( 
CATALOGUE 

Pleue sond two shillini:s for e:ataloiue 

marlison 'Dual-tone' 49/-
test oscillators 

Printed circuit construction, 9V battery conns. for PPJ: Output: IOOmV, 
IOK ohms, co-ax socket ( I kc/sand 2 ·5 kc/s !<>ndard) n;1xed, but scporotc_ly 
switched. Suitable for testin' $,S.b. transmitters. Easily mounted or built 
into other equipment. 3i in. X It in. 

~!H~A!l!~l~SH!~~PJ!~~l~~M~!l!!g 
FOR YOUR URGENT 

QUARTZ CRYSTAL UNITS 
In styles B, C, D, J, K and B7G (Glass) Holders 

RING HYTHE 2735 

50 kcs to 150 kcs. I mes to 20 mes. 

CRYSTAL ELECTRONICS LTD 
HYTHE SOUTHAMPTON 

NOW AVAILABLE 

ADMIRAL TY GREAT 
CIRCLE MAPS 
AZIMUTHAL EQUIDISTANT PROJECTION 

CENTRED ON LONDON 

26 in. x 26 in. Clearly printed in black, 
yellow and blue on durable, heavy 
paper. 
Land masses are outlined In black and shaded In 
yellow. P rincipal cities are included. Lines of latitude 
and longitude are drawn at 5° Intervals in blue, and at 
30' Intervals in light grey. The bearing, reading to 20', 
is indicated on the perimeter of the chart. 

Essential for plotting beam headings 
of DX stations 

Price, Including p & p: 6/9 folded, or 8/- rolled. 

RSGB LOG BOOK 
,.,, •• e1• wllh postage,,_ 

Contcnu include Licence Schedule, phonetic alphabet, Q ~c 
and RST code. Loa page. in similar format to the e1ttlier Webb '• 
Los nook. 

Trade on qulrle• wel~9f'le 

RSGB Publications 
28 Little Russell Street, London, W.C.1. 

Exhibit ion Stop Press 
We will have from stock, latest Mk. 
FIVE 2 and 4 metre Convertors using 
field effect transistors and Mk. FIVE 
23cm Solid State Convertors at Seymour 
Hall. 

Second Gene ration Mk.V Convertors 
Mk. FIVE 70cm Convertor £18.0.0 
Your own 70cm Convertor in P.X. 
Allowance £5.0.0. 
Mk. FIVE 2 metre Convenor £12.0.0 

2M20-50w, PH/CW. fixed/mobile TX. Complete with both 
AC and 12vdc PSU. 48 gns. 
CTR-70 MK.lll-30w, 70cm Tripler use with CTX-2 or 2M20 £18.0.0 

Mk. FIVE 4 metre Convertor £10.0.0 

Complete 
SSB selection : SRV multi-bond dipole. 160m-10m senior 102' 
£6.18.0. comp. with 94 ' feeder 72 ohm, carriage 6/-. Junior 
5RV 51' long 77 ' feeder 72 ohm £5.18.0. SWR Indicator 
3-30 Mc/s 50 and 72 ohm £6. 18.0. Two Tone Oscillator 
£3. 18.0. Swan 350 £250. Superb Sommerkomp Ph/Write 
coloured brochure on all above. 

Write for fully descriptive literature on Mk. FIVE Convertors 
and TMR-5 Receiver 

TMR-5 Receiver. I 60m, 80m + BC and 1.8-3.8 Mc/s tunable 
l.F. range for use with Mk. FIVE Conv. £35.0.0 

4 or 2m MOBILE TX £24. 10.0 
comprising: 

CTX-2 or CTX-4 12. 0.0 
TM20-20w Transistor modulator 7.19.6 
DC-1-60w 12v/300v at 200mA 

DC-DC Convenor 7. 19.6 

Normal Price £27. 19.0 

Special offer £24. 10.0 
P. & P. 8/-. For 70cm Op. just add CTR-70 

GREEN El EC I RUNIC&COMMl.JNICATICJN EGUIPMENT LTD 
79 - 91 BRAEMAR ROAD LONDON N .15 TEL.: STA 1387 
DISTRIBUTORS: G. W . Smith & Co. Ltd .. Ch». H. Youn& Ltd., J. & A. Tweedy Ltd., Poter Seymour Ltd., T•urus Electrical, James-Stephens Ltd. 
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MBUfS fU 
DD1SlUMl 

VISIT THE EDDYSTONE 
DEPARTMENT AT IMHOFS 

SEE, HEAR AND COMPARE 
ALL MODELS WORKING 
SIDE BY SIDE ON 
PERMANENT 
DEMONSTRATION 

SAME DAY DESPATCH 
TO ANY PART OF THE 
WORLD 

FREE DELIVERY IN THE U.K. 

AFTER SALES SERVICE 
SECOND TO NONE 

SEND TODAY FOR 

ZMHOFS 

See It now at lmhofs the 
Eddystone EC10 transis­
torised receiver for com­
munications work. £48. 

corr.a to lmhofs for other 
Eddystone receivers 
Including 
EB.35 £60.6.3 EA.12 £115 
840.C £66 940 £ 1S3 

-also Eddystone die-cast 
instrument boxes and slow 
motion dials. 

All Items can be sent 
abroad, tax free, under 
our personal and 
direct trouble free 
export schemes. 

FULL DETAILS 

Main Eddystone 

Retail D istributors 

for London Area 

Alfred Imhof Ltd. Dept. 12/ 11 , 
112/116 New Oxford Street, London, W.C.1. MUS. 7878 

RlO 

JXK CONVERTERS 
T ransistor Equipment 

Speech Compressor/Preamplifie,.. S transistors and 3 
diodes. ACI07 low noise emltter follower Input. Ad· 
1uuablc compression & in-out switch, 10 dB increase in 
<lvoraze tn.nsmitter output. Prevents ovormodulation 
and flat·topping. ... ... ... ••. .•• ... £6 

70cm. Converter. 4·5 dB NF. 35 dB s•in. 2 GM290 
i rounded buc Rf suges. GM290 iroundod buc mixer. 
l/70cm. tuned ccts. Copper chassis and scn:etninc. lf's 
12/14, 18/20. 21/26, 27/29, 28/30 me. ... ... ... £14 

70cm. Preamplifier. 4·5 dB NF. 25 dB 1ain. 2 GM290 
grounded buc sugcs. 3 silvcrpl~u.ed scriplines. Copper 
cha.ssis and screening. •.. •. •.. ... £7 

1 metre Converter. 2 dB NF. 35 dB s>in. 2 TIXM05 

~r~~~d~c~a:~n~~ s~~~:s. ~~~~c~S ci~~~~d:~d b~~c~~i:;: 
IF's 1·8/3'8, 4{6. 12/ 14. 18/ 20, 20/22, 21 /23, 24/26, 27/29, 
28/JOmc. ... ... .. . ... ... ... ... £12 

1 motre Preamplifier. 2 dB NF, 25 dB g>in. 2 TIXM05 
grounded b;i;sc stages. 3 144 me. tuned ccu. Copper 
chusls 3nd screening. ... ... ... .•. ... £7 

4 metre Converter. 2 dB NF. 35 dB gain. 2 TIXM05 
&rounded base RF stages. TIXMOS grounded bi.so mixer. 
l 70 me. tuned cc-ts. Copper c.ha.u1s ;u1d scrccn1n&. l F's 
2· 1/2·7. 4·1{H, 13-1 /IH, 18·1{18·7, 20·1/20·7 me, ... £12 

S .W . R. lndicator/ Modul;ation M onitor'/ RF Output 
Meter. S0~4SO me. Trough fine construcuon. Muchcd 
GEX66 UHF diodes. 75 ohms. ... £6 

Cryst.al Marker . 100 & 1000 kc. 4 cnnsistors ... £8 
VHF N oise Generator. INl l UH F silicon diode ... £S 

AO units uc mourned in 1'4 s.w.g. aluminium cases size 
4!"' X 2~* x I r in silver grey h~mmer fin i1h with white 
cngnvmg:. B;t.tteries ~..-e supplied. 

Please add 3/9 Pos< and pocking PER ITEM. 
S.A.E. (or further derails. 

Texas GM290 UHF transistors, 19/6. GEX66 UHF diodes, 
7/6. 2C39A, £4. 

JXK CONVERTERS (G3JXK) 
PEEL HOUSE, P ORTERS LANE, OSP'RI NG E, 

FAVERSHAM, KENT 

RSGB BULLETIN NOVEMBER, 1966 

FREE 

Simple and 

inexpensive to 

build. Includes 

indicators to 

check that the 

bell is ringing 

at receiving 

end. 

BEGINNER'S 5·VALVE TRF' 
Receives all broadcasting 
and amateur 
wave-lengths, 
and p icks up 
shipping and 
aircraft. Cove rs 
2,000 to 9·5 
metres 
continuously in 
5 ranges. 

Oiiier Ouwanding Feaiurcs: RECEIVING THE NEW VHF STEREO 
BROADCASTS. HOW TO OBTAIN A TR.ANSMITTING LICENCE. 

DECEMBER ISSUE OUT NOVEMBER 3, 2/ 6 
Make sure of your copy I 
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RADIO AMATEURS1 EXAMINATION 
We supply a special course of home study prepared 
specifically for the Radio Amateurs· sound and TV Licence 
as issued by the G.P.O. It covers every aspect of the 
syllabus-starting right from the beginning-so that no 
previous knowledge is necessary. The fullest details of t he 
licence requirements, itself, are Included. and t he 
method of sitting the examination and applying for the 
licence is fully described. At the end of the Course, a 
complete series of specimen exam. questions with fully 
worked model solutions are provided-giving invaluable 
revision before students t ake the exam. We also provide 
full training for the Morse Code-including morse key, 
transistor audio oscillator and 12 In. L.P. practice record. 
This latter equipment is available separately from the 
Course if required. Our record of successes by our 
students for the Exam. is unsurpassed by any other 
Institute. We have been established for over 23 years and 
specialise in the teaching of radio subjects only. For full 
details write NOW to address below. 
COURSES ALSO AVAILABLE FOR ALL EXAMS. 
AND SUBJECTS IN RADIO, TV a nd ELEC· 
TRONICS including Gra d.l.Brit .R.E.; CITY and 

GUILDS CERTIFICATES, etc. 

~ ----------------- , I POST NOW FOR FREE BROCHURE 

I 
To: British Nuiona.1 Radio School. Dept. 12. Radio House. R.eadinc. I 
Pltose send details of your Courses. without oblitotion. to: I 

I NAME ••..•.....••.................•......•....•.•.••••••••..••.•••....•..•...........•... I 
1 ADD~~.,.:i·sH···N·A:.rioN.A°L .. R.A.oia··5c:H«>«>L. ........ 1 
L------------------
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N. W. ELECTRICS 
G3MAX 

MECHANICAL FILTERS. ~SS Kc/s., l.~ Kc/s. or 3.~ Kcfs. approx. 
bandwidth at 6d8 points. £9 Ss. Od. Small type a.s used in tho 
HA350. £9 19s. 6d. All post P•id. 
llv TRANSISTOR P.S.U. 220 or 300v. I IOm.A. output, silicon 
bridie rectifier, choke/capacitor smoothins. £8 19s. 6d. P.P. 3/6. 
(C,an be supplied for negative e::arth.) 
PCR 3 RECEIVERS. Frequency rinse 550 Kc/s. to 1.5 Mcfs., 2-7 Mc/s. 
1.13 Mc/s. New in original packinc. tt.sted before deip;uch, 
£7 IOs. corri>gc 15/·. 
PCR POWER UNITS. 1 lv Vibrotor pock. Now. 25/ · pon p•id. (For 
Miins operation £1 extn.) 
R:anso or Aluminium Chuiis 2-i,. high S.A.E. fo,. list. 
72 •nd 300 ohm ribbon feeder. Flexible Conductors. 72 ohm Co>x 
SOW @ loo Mc/s. •II @ 6d. yd., Pose 2/· 1ny length. 
75 ohm Super Coax, Aoroxial 300W loo Mc/s 10 yds. £ 1, 40 yds. 
37{6, 60 yd•. SS/-, p.p. l /6 any length. 
Morse Kays. Amedt>n Type J37 l••d ind jack pluz, 5/-. p.p. 1/6. 
OCl71(CV7089) 3{6d. post P•id. 
HIGH to LOW lmpcdil.nce Phone adaptor l /· e.t. pou pot.id. 
HRO, AR88D, & AR88 LF. S.A.E. for lim of spores. 
4X I SOA's TeSted • t I« Mcfs. £3. PoSt p>id. 

H ALSO N MO BILE AERIALS £6 101. P OST PAID. 

T.W . EQUIPMENT AVAILA BLE 
Ran1e of ST ANDARDS & H .F. X T ALS available 

please send list: of requirements 

EDD YSTO NE RECEIVERS A ND COMPO NENTS, 
CO DAR, DEN CO, REPANCO, ate. We welcome •II enquiries 
however small. Stamped addrc.s.sed en111elopo please. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtral 6276 

eddystone agent Antcx, 
Adcola. 

Am1>9x,Avo. 
Armuroni . 

BASF, Bans & 
Oluhe n Ce lettlon. 

Couor, C1p1cltora, 
Decca, Cecil W otu, 

Parmeko , Oui1n·Furni­
ture, EHi Ferrite Rod, fer~ 

ro1r:aph.Goldrin1,Goodm1n1, 
Grundl1,Hi-1tab resistors.Multi· 

core, Mallory. Nombre x, Ortofon, 
Pye. Quad, Record Ho u1in1, Re mploy, 

Ray·O·Vac, Rosu•, Scott, Shure, SEI, 
Solon, Su1>9r-speod. Stella. Tannoy 

46 george street oxford '47783 

STEPHENS-JAMES LTD. 
North Wenern <igcnu lor all tho latest ;im:ueur equipment. 

KW Elcctronks, Sommerkamp, Codar, Naclonal, Joystick, Eaete, 
Lafayette 

L•ten Models 3FIF Mkl & Mk3 mobile whips 
KW Viceroy Mkl loss psu £60. Eddystone O~Oc £~8. Co;sor double 

boam 'scope £25. P•nd• Cub £30. CR70A £15. AR88D £40. 
Hy.Got.in Bcaims .-and Vortiul Antonna1. 

RSGB Publication•. 

70 PRIORY ROAD, LIVERPOOL, 4 (ANField 3141 & 7829) 

Please mention the 

RSGB BULLETIN 
when writing to advertisers 

IND'EX TO 
Uritl•h Nauonal Ra<lio School 
Clifford, M. R .. & Co. 
Coniuc1ur S"i1chgc~1r lid. 
Cri st:1 I Electronics Ltd. 
Darn Pubhca1ions 
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RSGB Publications 
28 LITTLE RUSSELL STREET, LONDON, WCI 

Post Pdld UK 

RSGB PUBLICATIONS 
Radio Data Reference Book . . 14/-
Technical Topics tor the Radio Amateur 10/8 
Amateur Radio Call Book (1967 Edition) . 6/6 
Radio Amateurs' Examination Manual (Fifth Edition) 5/9 
Guide to Amateur Radio (Twelfth Edition) . 5/9 
S.S.B. Equipment . . . . . 3/-
Communlcations Receivers (Second Edition) . 3/-
The Morse Code tor Radio Amateurs (Third Edition) 2/-
Log Book (RSGB) 7/3 

ARRL PUBLICATIONS 
Radio Amateur's Handbook 1966 Edition 44/-

Buckram Bound . 52/-
Antenna Book, 10th Edition . . 18/6 
A Course in Radio Fundamentals 10/-
Hints and Kinks, Volume 6 or 7 . 10/-
Mobile Manual tor Radio Amateurs 23/6 
Radio Amateur's V.H.F. Manual . . . . 18/6 
Single Sideband tor the Amateur (Fourth Edition) 23/6 
Understanding Amateur Radio 18/6 
USA Licence Manual . 5/-

CQ PUBLICATIONS 
Antenna Roundup . 23/6 
Antenna Roundup Vol. 2. 30/-
CQ Anthology, 1952-59 23/6 
CQ Anthology, 1945-52 16/-
CQ Mobile Handbook . 23/-
CQ New Sideband Handbook 24/-
RTTY Handbook . 30/-
Shop and Shack Shortcurs . 29/6 

73 MAGAZINE PUBLICATIONS 
Care and Feeding of a Ham Club 8/-
lndex to Surplus . 12/-
Parametrlc Amplifiers 15/-
Simplified Maths for the Hamshack 4/6 
T est Equipment Handbook . 4/6 
V.H.F. Antenna Handbook . 15/-

RADIO PUBLICATIONS INC. 
Beam Antenna Handbook . 28/-
Better Short-wave Reception 24/6 
Cubical Quad Antennas . 22/-
Electronic Construction Handbook 22/6 
S-9 Signals . 8/6 

EDITORS AND ENGINEERS 
Transistor Radio Handbook 42/-

A MERICAN MAGAZINE SUBSCRIPTIONS! 
CQ (Cowan) Monthly . (p.a.) 44/-
t QST (ARRL) Monthly . (p.a.) 43/6 

Institutions, groups, etc. (p.a.) 50/-
t73 Magazine Monthly . (p.a.) 30/-
t Sample Copy 2/6 
! /lr/ ai/e1/ dlrect f rom USA 

MISCELLANEOUS PUBLICATIONS 
Basic Electronics (Dover) . 23/6 
Foundations of Wireless (Iliffe) 2213 
Ham's Interpreter (5th Edition) 8/6 
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Post P•ld UX 

How to Listen to the W orld . . . 
Log Book, 150 pages, opens flat (Marlins) 
Manual of Transistor Circuits (Mu/lard) 
Outline of Radio and Television (Hawker) . 
Radio Amateur Operator's Handbook (Data) 
Semaphore to Satellite (l.T.U.) . . . 
Short W ave Radio and the Ionosphere (Iliffe) 
Short Wave Receivers for the Beginner (Data) . 
Transist or Radios, Circuitry and Servicing (Mu/lard) 
Understanding Television (Data) . 
Wireless World Radio Valve Data 
World Radio-TV Handbook (1966) 

MORSE COURSES 
G3HSC Rhythm Method of Morse Tuition 

Complete Course with three 3 speed L.P. records 

20/-
22/6 
13/6 
34/6 

5/6 
70/-
12/-
6/6 
5/9 

40/-
10/6 
29/-

+ books . . . . 84/-
Beginner's Course with two 3 speed L.P. 

records + books . . 60/6 
Beginner's L.P. (0-15 w.p.m.) + book SO/-
Advanced L.P. (9-42 w.p.m.) + book . SO/-
Three speed simulated GPO test. 7 In. d.s. E.P. 

record . . . . . . 11 /6 
RSGB Morse Instruction Tape (900 ft.) 35/-
RSGB Morse Practice Tape (450 ft.) 20/-

(both at 3j i.p.s., up to 14 w.p.m.) 

SHACK AIDS 
Easibinders, round backed, gold blocked, for RSGB 

Bulletin . . . . . 16/6 
Easibinder Year Stickers (1965 or 1966) 1/6 
Admiralty Great Circle Map (In Postal Tube) 8/-
QRA Locator, Western Europe 5/6 
RSGB Countries List . 1/-
Panel Signs, transfers (Data) 

Set 3: White Wording 4/9 
Set 4: Black Wording 4/9 
Set 5: Dials (Clear Background) 4/9 
Set 6: Dials (Black Background) . 4/9 

Decalet Panel Lettering Transfers (Black or White) 1/-
Bllck Dry Print Lettering (Letters and Numerals, 

Black) 2/6 

RSGB MEMBERS ONLY 
Car Badge (De Luxe with call-sign)• 25/-

(Postage on overseas orders 5/6 extra) 
Car Badge (RSGB Emblem with cal l-sign)* . 18/-
Car Badge (RSGB or RAEN Emblem) . . . 9/-
Leather Key Fobs, with RSGB Diamond attached 

- Black, Natural , Red, Green, Blue . . 7/-
RSGB Terylene Tie (Maroon or Dark Blue) . 16/-
RSGB Blazer Badge (Black or Dark Navy Blue) 8/-
Stereo Block (RSGB or RAEN Emblem) 10/-
A rea Representatives Badge (ARs only) 10/-
Members Headed Qto. Paper (100 sheets) 10/6 
Call-sign Lapel Badge (with RSGB or RAEN 

Emblem, pin or stud fitting) * . 7/6 
Call-sign Lapel Bar* . . . 6/-
Tle Clips (with RSGB Emblem) . . 5/-
RSGB Lapel Badge<& In. size) stud or pin fitting 2/-
Plastic Window Sticker (RSGB or RAEN Emblem) 1/3 

• Delivery 6-8 weeks 
(Stamps and Boox Tokens cannot be accepted) 
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Radio Society of Great Britain 
(Incorporated 1926) 

Patron: H.R.H. THE PRINCE PHILIP, DUKE OF EDINBURGH, K.G. 

Application for Corporate Membership 

Radio Society of Great Brita in 
28 Little Russell Street 

London, W.C. I 

I hereby apply for election as a Corporate Member of the Society and enclose a remittance for £2. I Os. Od. being the 
amount of my first annual subscription. 

I, the undersigned, agree that in the event of my e lection to Membership of the Radio Society of Great 
Britain, I will be governed by the Memorandum and Articles of Association of the Society and the rules and regulations thereof 
as they now are or as they may hereafter be altered; and that I will advance the objects of the Society as far as may be in my 
power; providing that whenever I shal l signify in writ ing to the Society addressed to the Secretary that I am desirous of with· 
drawing from the Society I shall at the end of one year thereafter after the payment of any arrears which may be due by me at 
that period be free from my undertaking to contribute to the assets of the Society in accordance with Clause 8 of the Memor­
andum of Association of the Society. 

Date ..... .. . ... ...... ..... . ... .... .. .... .... ... . . Signed . ..... . . .... ....... .... ... . . ... .... ............ .... . ..... .. .. .. 

PERSONAL DETAILS TO BE COMPLETED BY THE APPLICANT 

Surname (BLOCK LETTERS) . . . . ...... .. .... ........ ... .. .... .. . . ................ ............. . ........ . ....... . ...... ................................... . ....... .. 

Christian Names in full (BLOCK LETTERS) ........... .. .. . .... ......... . . .. . .. .... ... . .. . ........ ........... ....... ...... . ..... .. .... .. . ...... . .. . ............ . 

Address for all correspondence (BLOCK LETTERS) . .... .. . . ....... . .... .. ............ . .. . . ....... .... . ....... . . .. .... . ................... ............ .... .. 

Nationality.. ....... ... ... ... ... . ...... .. ......... ........ ... . ...... Age (if under 21) .............. ....... . ....... .... . ....... ... . . ... . .................... . . 

Current Call-sign (If any) .... .... ... ..... ...... ..... ... ........ ... .. .... ...... . ... . .. ................... . . ....... ....... ......... , .. . ............ . . ...... ...... . 

Details of previous membership (if any) ....... ...... . .... ... ........... .. .. .... .... ........ ................. ., . . ... . .. . .... .. .. ... . .... ........ , ... . ....... . 

DETAILS TO BE COMPLETED BY THE PROPOSER* 

I wish to propose ... .... ... .... . ... . ........ ....... . ....... . ... . . .... ... ... ... ..... . .............. . ....... .. .. .. ... . ...... for Corporate Membership. 

Proposer's Name (BLOCK LETTERS) . . ... . ... . . . .. ...... .. . .. ..... .. . . . ............ .... ............... .. ..... ... ... . ........ . .................. ...... . ........ . 

Address (BLOCK LETTERS) .. ... . ..... ... .... ....... ......... ........ ............. .. ... . . . .. .......... .... ..... . .............. . .... .. .. .. . ... .... .... ... .. ... .. . . . 

Call-sign (or BRS No.) .......... ..... ... . .. . ... . ... ............ .... . ...... ..... . ... .... .. . ........ ............ .. 

Signed . ... ..... .. . . ... ...... .. .... ..... ............ . ..... ....... .. ... ... . .. 

•1f the :ipplicant is not acquainted with a Corporate Member willing to pro pose him for elect ion he m ay submit a suit 3.bfe reference ln writing 
as co his int<!:resc in Am u e u ... Rad io. 

FOR HEADQUART ERS USE ONLY 

Approved by Council ....... ... . .... . ... . ... ............ ... ....... .... ........ Region Coding ............ . ... ...... . .... .... ... . ......... . ...... . .... . .. . 

BRS Number Issued .... ....... ........... ........... ... ... ......... ... First Subscription paid .. . ................ ... ... ............. ... ..... ......... .. 

The first subscript ion of 50/- sho uld b e e nclosed with t his a pplicat ion. 
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Radio Society of Great Britain 
NEW RUSKIN HOUSE, 28 LITTLE RUSSELL STREET, LONDON, W.C.I 

Patron: 

H .R.H . THE PRINCE PHILIP, 

DUKE OF EDINBURGH, K.G. 

COUNCIL , 1966 

Pret ide nt 

R. F. STEVENS, G28VN 

Immediate Put President 

E. W . YEOMANSON, G311R 

Executive Vice-President 

A. D. PATIERSON. BASc. GIJKYP 

Honorary Treat urer 

N. CAWS, FCA. G3BVG 

O rdinary Membe rs 
J. ETHERINGTON, GSUG: J. C. FOSTER. GlJF; E. G. INGRAM, 
GM61Z: L. E. NEWNHAM. BSc. G6NZ: W . A. ROBERTS, MIEE, 
G2RO: G . M. C. STONE, AMIEE. AMIERE, G3FZL; J. W . SWINNER· 
TON. TD, BSc(Econ)(Hons), AIL, G2YS: LOUIS VARNEY, AMIEE. 
AIL. GSRV; L. N . GOLDSBROUGH, BSc(Oxon). MA, G3ERB: J . C. 
GRAHAM. G3TR: F. K. PARKER. GJFUR: J. F. SHEPHERD, GM3EGW: 

G. TWIST, LLM, G3LWH 

General M:anaal!lr a.nd Secretary 

JOHN A. ROUSE, G2AHL 

A11i1tant Se cre ·tary 

P. C. M. SMEE 

A uditor• 
EDWARD MOORE & SONS 

Chartered Accoununt:s 

Bankert 
BARCLAYS BANK LTD. 

REPORT ON BEHALF OF THE 
HONORARY TREASURER 

The Society's Honorary Treasurer, Mr Norman Caws 
F.C.A., is at present in hospi tal and I am accordingly 
reporting on his behalf on the Bala.nee Sheet and lncome 
and Expendiiure Account for the year ending 30 June 
1966. ' 

The Income and Expenditure Account shows an 
excess of expenditure over income of £1, 198, a decrease 
of £2,595 compared with the previous year's surplus of 
£1 ,397. Although subscription rates were increased with 
effect from I July, 1965, the Society will not receive the 
full benefit unti l the next fi nanciiLI year because subscrip­
tions are spread over the 12 months. It is anticipated 
that the increased income will be sufficient to cover the 
current deficit and other increasing costs. 

The Profit o n Sales of Publications shows a gratifying 
increase of £537. This could not have been achieved 
without the support of Members who purchase books 
and magazines through their Society. 

There was a fall in revenue from advertising in the 
RSGB B ULLETIN and l must again stress the importance 
of Members informing advertisers when enquiries and 
purchases are a result of advertisements in Society 
publications. Competition for adverlising is very keen 
at all times and particularly so under present financial 
conditions. Members are therefore asked to encourage 
advertisers to use the RSGB B ULLETIN. 

The cost of printing and posting the BULLETIN increased 
by £3,070. Although most of this increase was due to 
conditions beyond the Society's control, larger issues a re 
now being published. 

The increases in Rents. Salaries and General Overheads 
are very much as anticipated in the statement published 
in the June. 1965, issue o f the RSGB BuLLEllN. Postage 
has, however, shown a considerably greater rise than was 
forecast at that time. 

T he cost of sending the Society's delegates to the 
Region I IARU Conference at Opatija was £405 but. was 
well justified by the res ults obtained . 

The RSGB International Radio Commun.ications 
Exhibilion again made a significant contribution to the 
Society's funds, thanks to the efforts of the Exhibit ion 
Committee and many other volunteers. The continuing 
excellence of this event is a tribute to all concerned. 

In accordance with the resolution passed at the Annual 
General Meeting in December, 1965. funds made available 
by the redemption of investments have been re-invested 
through the Society's subsidi<try, 'Lambda Investment 
Company Limited. in which RSGB ho lds 75 of the 87 £1 
shares issued. The Headquarters Trust Fund has a lso 
been invested through Lambda. At 30 June, 1966, the 
accounts o f the subsidiary showed a small profit of 
£ 16 14s. 9d., which has been carried forward and does 
not appear in the Society's accounts. 

Finally, Members are asked to let the Honorary 
Treasurer have notice of questions they wish to raise at 
the Annual General Meeting so that all the information 
rc<)uired may be available. 

JOHN A. Rouse, Secretary. 



£ 

17,094 
5,327 

372 
994 

271 
67 
41 
19 

325 

1965 
£ 

1,187 
6,357 

226 
207 
774 

1,180 
254 
189 
JOO 
226 

22 
131 
374 

402 
163 
131 

9 
616 
243 

25 
7 

52 
436 

18 
8 

89 

11,767 

2,089 

£ 

21 ,693 
5 ,823 

14 

1,085 
64 

28,679 

27,282 

(Surplus) £/ ,397 

RADIO SOCIETY OF GREAT BRITAIN 

INCOME AND EXPENDITURE ACCOUNT 
for the year ended 30th June, 1966 

INCOME 

Subscriptions (including proportion of Life Members' Sub-
scriptions) . . . . 

Profit on Sales of Publications, etc. 
Profit on Sale of Furniture . . . . . . . . . . 
Interest on Investments (Gross Amount before deduction of 

Income Tax) . . 
Deposit lnterest .. 

Total Income .. 

EXPENDITURE 

Rent, General and Water Rates, Cleaning, Lighting and 
Heating . . . . . . . . 

Salaries, National Insurance and Staff Pension Premiums 
Payments to Past Employees 
Telephone .. 
General Postages . . . . . . . . . . . . . . 
Printing and Stationery (including Arricles of Association and 

Publicity Leaflets) 
Staff Luncheon Vouchers 
Insurances .. 
Dank Charges 
Repairs and Maintenance 
Legal Expenses 
Aud.it Fee .. 
Sundry Expenses . . . . 
Contribution to EuOscar Fund . . . . 
Depreciation of Furniture and Equipment 
Membership Certificates and Badges .. 
Awards, Trophies and Contests .. 
Tape Recorded Lectures .. 
Cost of QSL Bureau . . . . . . 
Contribution to I.A.R.U. Region I Division 
Provision for Doubtful Debts 
Bad Debts written off . . . . . . . . . . 
General Meetings (Cost of Printing and Hire of Hall) 
New cost of Exhibition (Note J) . . . . . . 
Cost of "Daily Mail" Exhibition 
I.Q.S.Y. Newsletter .. 
Equipment for Technical Development 
Cost of Beacons . . . . 
lARU Conference, Opatija .. 
Bulletin distributed free to Members-

Printing, Postage, etc. . . 
Less Receipts from Advertising 

Travelling, Entertaining and Meetings­
Council and Committee Meetings .. 
Council and Committee Members. . . . . . . . 
Regional, Club, Overseas and Foreign Meetings including 

net cost of various rallies and conventions 
R.A.E.N. Committee Meetings and Expenses 
Representatives' Expenses .. 
London Lectures . . . . . . . . 
Net Cost of Radio Amateurs Examination Centres 
Sundries 

Total Expenditure 

EXCESS OF EXPENDITURE OVER INCOME FOR 
YEAR ENDED 30th JUNE, 1966 . . 

(COMPANY LIMIT/::D llY GUARANTEE) 

New Ruskin House, 28 Little Russell Street, London, W .C. I 

£ 

20,164 
4,884 

347 
J.104 

335 
75 
46 
21 
3 

310 

1966 
£ 

2,034 
7,894 

226 
276 

1,336 

1,158 
383 
236 
100 
262 
68 

131 
459 
25 

453 
143 
178 

12 
716 
243 

162 
441 
275 

8 

108 
405 

15,280 

2,241 

£ 

26,320 
6,360 

17 

1,226 
132 

34.055 

35,253 

£1,198 

£ 

3,358 
1,500 

14,795 

J,000 
8,000 

3,079 
1,242 

(Surplus) J ,397 
-486 

1965 
£ 

4,858 
2,136 

611 

J ,481 

25,795 

1,837 

75 
5 

5,909 
12,053 

154 

19,320 

9JJ 

£ 

11,086 

27,631 

£38,718 

70 

JOI 

18,J 16 

18,487 

20,231 

£38,718 

BALANCE SHEET 30th June, 1966 

CURRENT ASSETS 
Cash at Bank and in Hand 

On CUrrent Account and in Hand 
On Deposit Account 

Debtors, less Provision for Doubtful Debts 
Paymenls in advance 
Stock of Publications, etc. (as certified by the General 

Manager) 

FIXED ASSETS 

Investments at Cost 
Quoted at Stock Exchange (Note 2) 

Middle Value £8,439 (1965 = £12,410) 
5 per cent. Defence Bonds 
Luton Corporation- Loan on Mortgage @ 5! per cent. 

Investments in Subsidiary Company 
75 Shares of £1 each fully paid (see Note 4) 
Loans . . 

Furniture and Equipment 
At Cost 
Less Depreciation 

Total Assets . . 

BEVAN SWIFT MEMORIAL LECTURE FUND 

Balance at lst July, 1965 .. 
less Prize Awarded 

LJFE MEMBERS' SUBSCRIPTIONS RESERVE 

ACCOUNT .. 

CURRENT LIABILITlES 
Headquarters Tmsl Fund- Loan 
Sundry Creditors and Ace.med Expenses 
Subscriptions in advance .. 
Taxation 

Total Liabilities 

ACCUMULATED FUND 

Balance at 1st July, 1965 . . 
Less Loss on Sale of Investment 

Less Excess of Expenditure over Income for the year ended 
30th June, 1966 

Income Tax on Investment Income 

£ 

2,922 
4.500 

10,774 

3,000 
9,000 

75 
5,225 

3,381 
1,622 

1,198 
443 

1966 
£ 

7,422 
1,720 
1,808 

3,856 

22,774 

5,300 

1.759 

70 
5 

2,225 
5,805 

17.538 
73 

20,231 
21 

20.210 

1,641 

R. F. STEVENS, President A. o. PAITERSON, Executive Vkc·Prt"Side111 .JOHN A. ROUSE. Gen•rt1f Mm1ager nnil S1wet<1ry 

REPORT OF TiiE AUDITORS TO THE MEMBERS OF RADIO SOCIETY OF GREAT BRITAIN . . . . 
We have obtained. a.U the informatio n nnd explnaatJons which to the best of our knowledge and belief were necessary for tho purposes of our audit. In our opinion proper Books of Accounts have been kepi by the Socuny .so far. us appcaN& fro r:i1 our cxnmm.a.uon ~f th~sc 

B~oks. \Ve ha.vc cxammed the nbovc Balance Sheet and Income and Expenditure Accoun1. which are in agreement wic.b the Books of Account. In our opinion and to the best of our information and nccordi.ng to the cxplanat.tons given us, the s:ud Ac~ounls m conJUf!.Cllon 
w1Ut the notes annexed hereto gi\'e the information required bv the Compank'"S Act. 1948. in the manner so required. ond the "Balance Sheet sivc..."i a true and fair view of thC' state of the Society's affairs as at 30th Juno. 1966, ond tbc Income nnd Expendnurc Account a:1ves l1 
1ruo and fair view of the excess of Expcndituro over Income for the year ended on that date. EDWARD MOORE & SONS 

Thames House, Queen Street Pl:h:c, L.o ndon, E.C.4. Chartertd Accoimt<Jnts 
14th October 1966 

£ 

14,806 

29,833 

£44,639 

65 

J64 

25,641 

26,070 

18,569 

£44,639 



(I) fncernac-ionaJ RRdio Communicarion~ Exldbi1ion 
Held In 196./ 

£ 
805 l'roti1 o n Sale> or l'ubllca1ions. etc. 
216 Subscriptions nf New Members enrolled 

£1.0,11 

(2) ln• ••lmonl• 
Midc.lk Value Ht 

Isl Jttly, 1965 

NOTES 

Middle Value at 
30th June, 1966 

£ 

Held In 1965 
£ 
848 
330 

£1 ,178 

Co81 
Price 

£ £ 
./,000 
J.650 
J, 192 
l,J68 

£.1,()()(J J por ccnl Savings Bo ne.ls 195S/6S (a) 
£.S.oon 3 per ccn1 Savings Bonds 1965/75 . . . . • . . . 3,675 

J,161 
1,603 

£12.410 

()) C:•pi!OI Commi11ncn1s 

( 4,/'15 Is. 6d. llri1ish T ransporl 4 per cent Gunrnn1ccd S1ock 1972/77 
£1.751 9.<. 6d. 31 per ccnl Conversion Loan 1969 

(a) Redrm1.d ut pur in August 191>5. 

There arc no outsrnnding, commiLn1cnu for capita l expenditure (1965- Nll.4). 

£8,439 

S,219 
4,0SS 
l,SOO 

£10,774 

(4) Subsidiory Company-LambJ~ ln•·•slmonl Co. Lid. 
The Subsidiary Company nrndc n profit for 1hc period from 26th March. 1965 (date or lncorporalion) 10 30th June, 1966 amounting 
10 £16 14s. 9d .• no part or which is included in these accounts. 

THE PILOT OFFICER NORMAN KEITH ADAMS PRIZE TRUST FUND 
BALANCE SHEET 30th JUNE, 1966 

TRUST FUND 
Creditor: 

Pri1,e to be awarded under the terms of 
the Trust Deed for year ended 
30th June, 1966 

ACCUMULATED FUND 
Balance at 1st July, 1965 

£ s. d. 
165 0 0 

8 5 0 

INVESTMENT 
£165 5 per cent National Development 

Bonds . . 

CASH AT BANK 

£ s. d . 

165 0 0 

13 JO 5 

Prize for the year ended 30th 
June, 1965, not awarded 

Surplus Income 
5 5 0 

5 
5 5 5 

£178 10 5 £178 10 5 

INCOME AND EXPENDITURE ACCOUNT for the year ended 30th June, 1966 

Provision for prize for the year ended 30th 
June, 1966 .. 

Surplus to Accumulated Fund 

R. F. S TEVENS. f'reside111 

£ s. d. 

8 5 0 
5 

£8 5 5 

lnterest on lnvestment for the year 
£ s. d. 
8 5 5 

£8 5 5 

JOKN A. ROUSE, G1merul Mtu1a1:er aJ1d Seacuuy 
R EPORT OF THE AUDITORS 

We hnvc audited 1hc Bol(lnCC Sheol nnd Income Md Expenditure Account as set fonh above and hn••c oblDincd nil tho infom131ion and 
explnnatic)RS wo have required. In our opinion such Bnlancc Sheet ond Income and Expenditure Acc.ount are properly d rawn up ions to exhibit 
a uuc and corrccl view of 1ho stoic or affairs of lho Pri1e Tru.\ l Fund as at 30th June, 1966, according 10 tho bcsl of lhc informalion and 
explun:uions given to us. 
Thames House, Queen S1rec1 Placo, Londnn. E.C.4. 
141h Oc1ober, 1966 

EDWARD MOORE & SONS 
Chartered Acco11111a11t.t 

HEADQUARTERS' TRUST FUND AT 30th JUNE, 1966 
------ ----- ---£- s. d. £ s. d. £ s. d . 

2,225 0 0 

27 3 7 

ACCUMULATED FUND 
Balance al 1st July, 1965 2.131 17 0 
Contributions and Deposit 

Int erest received 
during the year 120 6 7 

less Taxation on Deposit 
Interest to date .. 

CREDITOR 

2,252 3 7 

61 10 9 

Taxation due on Deposit Tntcrest to date 

2,190 12 10 

61 10 9 

£2,252 3 7 

LOAN 
Radio Society of Great Britain 

CASH AT BANK . . 

REPORT OP nm AlfOITORS 

£2,252 3 7 

R. F. STEVENS, Pus/dent 

Wo have exwnincd lhe abo\'e Sta1cmou1 includintl Contributions to the Headquarters' Trust Fund and report lh3l It u In accordan~ with 
lho records. 
Thames House, Q ueen Street Place, London. B.C.4. 
14th Oclobcr, 1966 

EDWARD MOORE & SONS 
Chart1Tul .A<cowitants 
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l<W VESPA PRICES 

Including PSU 

£105 w ithout PSU 

EXCELLENT VALUE 

ALL MODES OF 
OPERATION SSB, AM 
AND CW 

ALL BANDS 10-160m. 

THE ONLY BRITISH SSB 
TRANSMITTER 
for a ll H . F. Bands 

Printed in Great Dritain for the RADIO SOCIBTY OF GR11AT llRn'ATN, New Ruskln House, Llnlc Russell Scrcct, LOndon, W.C.l 
by Tbc Garden a 1y i'rcss Umitcd, l.ctchwortl', Hertfordshire. 
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IV RSGB BULLETIN NOVEMBER, 1966 

VALVES Fully guaranteed 
OPSO 6/- 2021 5/- GBJl 11- • i Z" 4/6 3.)7A 11-
UUJ 1/ 8 3A4 4/- GilQJA 8/- 8D2 2/8 36BAS 30/-
ow 5/6 3A/108A 20/- fJ13R7 9/- nn2 31- 393A 1/6 

Individually packed UUB 71- 3Al46.J 55/- f:lBWG 7/- ODO 2/- H GA 8/-
OU9 818 3A/ 167.T 55/- OlCI 21- l OFll 9/ - 703A 30/-

AC{H.L 4/6 EilF89 0/9 0 180/2M 15/- PZ1·7S 121- Ul'21 7/6 387 5/- 6(;.10 2/6 12A6 2/6 i OLA 10/-

ACP4 81- l~Cb'J 4/- OM4 45/- QP"1 8/-
UY41 6/6 3824 5/- 6C50T 0/- 12A.II7 5!- 7158 60/-

" corKl" 5/- ~:Cf3 1218 OZ32 10/- QI~ 5/- U \'"85 5/- 300 41- 6C6 4/- 12ATi 4/- 717A 31-

Al.GO 51- ECiO 41- OZ34 10/- QP:l30 51-
Vl lW 4/- 3E29 50,I- GCGO 31- 12AU7 5/- i24.A 15/-

ARP3 3/- 1-:coo 2/- Il63 11- QS95/ IO 616 
V150i 6!- 3Q4 81- m:~o 31- 12AX7 6l- 801 8/-

AJn·1~ 2/8 KC91 3/- HK~.a 22/6 QS150/ 15 101-
\ 119'24 20/ - 3Q50'r 7/- GClt6 4/6 12AY7 10!- 803 2/6 

AR~4 3/6 l,;()Clll 4/- lll.2K 2/6 QS1202 8/-
Vl"23 31- ss .. 51- GC'.!1 80/- 12BA6 5/- 807 81-

All8 5/- .HCC82 5/- Il.L23 6/- Q\'04/ 7 8/2 
\'"rl3s 9/- 3 V·I 5/9 GOLG 91- 12 BEG 11- 808 81-

AR'l'PI 8/- ~=3 8/- JIL23DO 51- 113 8/- VR90 8.t- 3~:l 31 .. HOG 3/- l'J BTT7 7/- 813 65/-

ATP< 213 lf.CC84 5/8 Kl.41 4/- 1110 9/-
VRI06/30 5/ - .0(,"27 351- 6£5 8/- IXS 3/- 815 35/ -

ATP7 5,ffJ l~CC'S.) 8/8 HVH2 9/- JlG-4/l~tJ 60/- \' lll50/30 5/- ,101 41- 6.f"~O 5/3 12rt6 21- 8290 50/-

AU7 65/- P.CC!llj 9/- K3A 60/- RK72 61-
VU33A 4/- OAl730 51- GF001' 5/9 t'U50T 2/8 R30ll 4/-

AZ31 9/ - llCC!JI 41- KTSC 22/- :i l:~n 23/- VU39 6/- 5All40 51- 6r1lO 4/- t'lJ701' 8/8 832A 451-

116Il 15/- BCF80 71- K'f3'3 81- SL30-P 151- \ '"X325fJ 4/- ::;nu1M 25/- Gli"i 6/- 1'2Ki0'.V 2/- 843 5/-
IlD78 40/- E-OF'82 7/- K'1'44 5/9 51"2 SIG 

VX.8l'l'l 5/ - OHl~:JM. 15/- r.1'80 8 18 12K8M 10/- 866A 14/-
Bf.63 10/- P.CH4'.! 9 /6 KT33 41- SP·ll 1/0 

v-xsl-;?4 5/ - ~B2:~411 40/- 11Fl2 4/- 12Q70T 3/3 88• 101-

lJS<I SI- !>CHS! 5/- KT6G 161- W21 5/ - 58250ll 35/- Gt'l3 51- 1'2SA7 7/- 004 4/8 
DSo 20/- ECHSS 7/8 KTGl 251- SP61 118 Wll8 8/- 5 lt.i.OY 9/- OJo"l-4 5/- 12507 4/- 9!'.'1~ 2/6 
BS84 37/8 1':CLSO 8[- KY76 8/8 81"210 8f8 WJIU 8/ - :iT4 7/- ftF'32 4/- 1'2$07 418 U56 21-
02134 18/- BCL82 6/3 KT88 22/- Sl'\'280140 24/- X66 7/6 OU40 4/8 01'33 20i - l-:!SlT7 3/- !157 5/-

llTIO 25/ - ECl.83 10/- KTIV61 4/8 6060 2/ 8 1(!$J7 5/- fl:UlA 41-
0'1'30 251- ECL86 IOI- KT W63 6!- I 

GIT6~t 1/8 12SK7 5/- 161"2 5/-
BT4• 150/- H.P31J 3/4 KT 7.Al 8/- TRANSISTORS 

rtJ-tW A 101- i'.?SNiOT 5/9 lfilO 3/-
BT83 351- 8P37A 7/- K~'Z63 5/- OJ,, 6/- 12SR7 5/- Hi1!1 5/-
COil . 21- >:P40 8/- M8100 9/- 0Cl6 20/- OCSID 5/- OC20l 12/8 XCl<ll 101-

6J•O 21- l2V4 2/- 16U. 6/-

CL33 9/- 1'!1'00 2/8 M8141 121- 6J6 316 12L7 7/- ,,i26 3/-
CVJI 3/- lo:P02 8/- ~mo1 71- ocr. 23/- OCSUI 5/- 00202 15/- XCl42 lfo/- 6JOIV 8/- 1602 8/- 1629 4/ 8 
CV7i 5/- EF03 418 MIH 6,'- 00~ 9/6 OC82 101- 00203 1216 XCI05 20/- 8l70 5/- rn&2 151- ~0,:)J 5/-
CV102 l/- EFoo 8/- MJU,U6 10/ - OC3ll 12/8 OC82DM51- 00204 17/6 xc .. o 22/6 6J7M 8!- 1908 401- 4043C 35/-
CV103 4/- EFil 7/8 M:Lll 6/- OC44 6/- OC83 6/- 0<~00 22/6 '2S'247 9/6 OK6GT 5/6 HtOi 5/- 4063 8/-
cv.aoo.a 7/- EFi2 5/- N78 151- OCIO 5/- OC8~D 5/- A.AZ1'2 8/- '.!S-412 7/0 IHOG 2/- t9UJ 18'- 4313C 201-
c.v.101-1 11- t::.F7!J 5/- ;\' .. ~ 17 71- 0071 4/8 0Cl22 5' - AOl28 718 

'.!NOW 47/- GKiGT 4/9 l 9l,rl 51- Ct704 91-
CV40JO 8/- t;Jl'7<1 4/- OA2 8/- 0012 5 '-

0Cl70 
'.!N586 10/6 GKBO 3,1- 20P4 131- 5726 7/-

OC73 91- 8/- llCZll 7/6 2N1090 20/6 
CV4020 71- Ell'SO 5/- on~ 6/ - tlK SGT 8/3 2186 7/- IJOGO 51-
CV404, 6/ - E 1"81 6/- 083 7/- OC81 5/- QC200 l0/8 BY3'1 716 2NI091 29/- GKSM 6/8 25IAIOT 5/- f'i064 7/-
CY31 618 EPS5 418 oc.~ 51- UK'.?.'i 24/- 26Y~ 61- 6060 61-
Dl 116 F.PSG 6/8 003 51- 6~0 8/- 26Z40 6/8 •080 :?2/-

D<l 61- EPS9 5/- 0 7AA 51- SU2100A 10/- X118 81- tN40 8/- OL60A 7/8 !!!JZ~ 718 7193 1/9 
DGl 81- EP91 3/8 ['~l·:Jl• 14/- S ll (H'.? 10/- x1 .. o 81- 5Xm 8/6 GL6M 11/- !!Oz.GOT S/6 7473 2/-
0 77 3/3 EP92 2/- PC8G 9/- T41 12/ 6 VG3 5/- ovso 4/6 6L70 41- 2507 0/- BOISA 26/-
DA30 12/8 EP9.'.f 5/- PC.SS 91- TDOX·:lO 70/- YOO 4/- OY30' 5/- GL34 91_ 30 51- 8020 15/-
OAP.JG 8/ - lo:FlBS 6.'6 PC.WO 121- TJ~·2'.? 51- Y66 8/- 6YSWOTll 0/- 6L 020 5/9 30010 9/6 900 l 3/-
DD41 41- EF18" 8;6 PC.'C8< 5'6 TP'25 15/- zsoou 20/- 6Z4G 6/6 GN7 8/- 301'5 816 9002 4/8 
DE'fO 8/ - •:JI90 718 l'CC89 10/- TT ll 51- ZSOIU 10/- 57.AO't' 8/- 6N70 5J9 SOFLl 10/8 9003 6/-
DETI!O 2/- EHTl 300/- PCPSO 8/3 T"Tl G 35/- lAS 8/- 6AD6 41- 61'20 12'- sor 12 91- 9004 2/8 
Df;'r25 15/- KL32 3/9 ~;1"8'2 8,10 TTJl3l 45/- IMOT 61- 6AC7 3/- 6Q70 5/- 30PIO 131- 9006 2/6 

EP73 6/- •:L3• 101- 'l'CF84 0/- T7.o5:20 41- 11122 30/- 6AO• 2/6 GR7 5/6 3or1.1 81-
DF91 3/ - KL3G 5/- PCF86 9/- TZ20 181- !COOT 61- 6A07 8/- 69A7 7/- M P L13 12/- C.R. Tub., 

DP92 31- 1'1.38 17/8 1'01"8-02 9 /6 081 30/ - ID8C:T 6/- OAJT8 101- GSAiOT 8/8 3016GT 71- C'tHHlO 

DP96 8/- El .... U 8/- l'OUll 9/- Ul2/l4 8/- IE•O 718 GAJ'1 2/- GSKiOT 4/- 3oT 1716 (09J) •• ,_ 

DR63 6/- P.L-12 8/- PCl.$2 7/- 017 5/- u...,. 2 ·5 GAKO 51- 6SC7 71- S5W4 5/- E:4o04/ 8 / 16 28/-

DK92 8/- EL>O 8/- PCL83 8/6 lil8 6/- l.060T 61- 6 AKi 61- OSG7GT 6/- 30Z3 10/- VCR97 40/ -

DK90 618 ELS! 8/- l'OI.84 71- U25 11/- lU 2/ 8 fiAK8 5/ 9 OS POT 516 30Z40T 8/- \'ClU38A 40/-

DL92 4/- E.Ul4 4,'3 POL!m 818 U2G Ill - l LAO 61- OA.L6 3/- GSTii 3 ' 6 35ZOOT 6/- VC R5li 50/-

DL93 4/- •:um 718 PCl.1!6 9/- U27 8/- 1.LC6 71- 6 AL5W 7/- 6SJ7 5/- 3; 4/- VOR617TI 65/-

DL94 6/9 EL91 416 PEN25 418 uoo 4/8 1LB4 4/- o~•• 2/8 ~SJ70 8/6 38 4/- VCU.517(; 60/-

UL96 11- t:l.90 51- 1•EN46 3/- Uo2 4/8 lN":U J\ 41- 6A.M6 41- T7 5/6 21550 61- 3Fl'7 45/-

ULSIO 8/- E:J,.160 20/- PE.N201'>A 3/- U191 11/8 1N43 4/- GAQO 71- iOT 5/8 OOL601' 8/- 3EG1 40/-

.DLEH9 15/- EM80 6/- l'PL200 17/6 USO! 18/- lS70 4/- 6AQOW 9/- 7 3/8 63A 7/8 &Pct 30/-

OY86 7/ 6 •:~181 71- 'PL3G 9/- UAil<.:80 6 /- IR4 5/- 6A SG 4/- tit>IJ70T 6/- ., 6/- fiPP7 12/8 

•:aoF 23/- EM84 8/3 l'L311 16/- UAF.az 9/- IRO 318 GA.~6W 91- 6S:H 2/- 08 8'- 88D 4/-

ESSCO 12/- E:-;31 10!- Pl.St 71- UBCI! 6/- 184 51- OA,~70 15/- O(l40T 9/8 09 61- Photo Tubot 
E900C 10/- ESU74 80/- Pl..82 5 /- U:OFSO 516 1.56 4/6 GATO 4/- 1)\160 51- 70 518 0916 
E11'8 2JS ESU208 61- j)J:.83 8 /- UBF89 6/8 lT4 3/ - 6AUO 8/- 6\'0GT 7/8 76 5/- 12/8 

t-:l':l.66 50/- 1o:n1 616 1'1.8• 6/8 UllL21 11/- '2A3 5/- ~AX< 8/- OV6!11 8/- 77 8/8 
93 1A 65/-

El416 30/- E Y86 8/8 PIJiOO 1316 uccao 6/6 W26 7/- GB4G 17/- 6X• 3/8 78 5/- 6097 3501-

•:102' 12/6 EY91 3/- PM2 4A 5/- UCIT42 8/- :!C-26A 3/- 6B7 8/- 6X~O 5/- 80 5/6 Special Val•es 
EA.e,o 11- t:z.ao 8/6 PT16 131- UCBSl 6/- 2C3• 7/- onso 2/6 GZOOT 513 8 1 9/- Al..'1'6 £8 
IU73 71- E7i-&1 816 Pl"~~U 716 UCL82 8!- 2C4o 22/6 OBAG 5/- GV60 6/- 84 8/- K301 u 
EABCllO 6/ 9 t-;zgo 5/8 P1"'2tlH 7/6 UCL83 10/- 2018 30/- 68A7 5/- 6·30L2 10/- 80A2 81- fO'tN2A £3.10.0 
•:A91 3/6 E7.81 3/6 PX·l 14/- UP41 8/8 2COI 121- GBEG 416 6Z4 5/- BSD 80/- lD24 25/-
EAP42 81- P/6007 51- P.X25 12/ 6 7B7 7/8 2t0Vl"'T 7·pto 216 2J22 !2.10.0 
1rn3• U8 F/6061 6/- P\'!$.3 816 7~ 10/- 2'.?(;PA 71 2JM !3 
1mn1 31- >"16063 41- P\'SO 5/ 6 

[MA.VY 0 1'118RS I N S'l'OOK l nd"d• Oathode 
7C6 71- 2'20'rtf 4/- 417/i. 301-

1'.Il(."23 61- F'W</000 816 jJ\'81 5/6 Roy Tubu tiftd S pttlnl Valtio.t. U.K. OrJcn below iC7 61- 22000 9/- ~19WE !37.10.0 
l~BCU 8/8 PW-1/800 8/8 J>Y8'2 61-
EIICSI 5/- Gl/2S60 29/- P\'83 8/- £1 P. de r. 1/·; ovu t l, 'J/·: O\·er £3. P. I'\ P. free. i ll7 713 :t07A 5/8 i14AV !4 

BUFSO 8/8 01/370K 20/- l'Y800 8/- c .o .o. 2/G extra. OvU'le'u Post.Ai«= extra. at. CMl .. 7Qi 71- 3100 25/- 725A 30/-

EilF83 716 0 00/20 5/- J?Zl·S~ 9/-
7\'1 5/- 3,,on 81- 726A 19/-

H .R.O. SENIOR TABLE MO DEL TYPE A.R.880. RECEIVERS. Fully reconditioned, MARCONI SIGNAL GENERATOR T YPE 

M w ith "S" meter :.:and crystal filter in excellent £55. Rebuilt model, £85. Carriage paid U.K. TF BOI B/3/S. Frequency range 12.-485 Mc/s in 

fully checked and tested condition together with 3'lb44' AERIALS each consistinc often 3', i' di• five ranees. Directly calibrated frequency dial. 

set of8 c:enenl covenge coils and mains P.S.U., tu ular scre.w-in sections, 14' (1 section) whip Output waveform: C.W. sinewave A.M., pulse 

!or I I0/210v £26.10.0. Carri•ge & delivery 30/-, aerial with adaptor to flt the i· rod, insulated A.M. (from e~t. source only). Inte rnal modu-

Rack Model also available at same price. base, .nay plate and stay :assemblies, pegs, roamer lation frequency 1,000 c/s. Output: a, normal-

CRYSTA LS FOR H.R.0 . In original Nu line 
hammer etc. Absolutely brand new and com· continuously variable directly calibrated from 
plete, ready to erect, in canvas bag. 0.9.6.. 0.1 µv.-0.5 v, high: up to I v. modul.ced or 

Alumin. housing. 25/-. P & P 2/-. P. & P. 10/6. 2 v, unmodul;ated, output impedance SO ohms. 

C.R. 100 REC EIVER. 60kc-'120kc, SOOkc-
Fine frequency tuning control, carrier on/off 

13mc. In 6 bands, 2 HF stages, 3 IF stages, AVC 
switch, built-in crystal calibration for 2 Mc/s. 

on both phone and CW. Excellent condition, P. c. RADIO LTD. and 10 Mc/s. Stabilised voltage supply. In 

correctly tuned and guaranteed, £31. Carr. 30/-. 
excellent uas new•· condition. Fully checked and 

A RC 17 TRANS-RECEIVER. Aircraft 1750 
guaranteed. £115. Carr. 30/· including neccss-

Channel set. Price on request. 170 GOLDHAWK RD., W.12 ary connector, plugs and Instruction manual. 

BC 111 FREQUENCY METERS, 125-20,000 SHEpherd's Bush 4946 20-480 FREQUENCY METER TYPE T S 
kc/s. Accuracy 0·01 %- Complete with Individual 
calibration book. Fully tested. in as new condition. CALLERS WELCOME 323/UR. High frequency version ol BC 221. 

With headphones, £35 Carriage 10/-. 
Accuracy better th:a.n 0.05%. Battery operated 

Open 9-5.30 p. m. (6 v, and 130 v.). In as new condition with 
HAINS P.S.U. !or the above. specially built proper calibration charts. laboratory t ested 

to flt battery .. compartmcnt, £11 .10.0. except Thursday 9-1 p.m. and guaranteed. £60. 

IF UNDEUVEltED Retur n to:-
RSGB, NEW RUSKIN H OUSE, 
LITTLE RUSSELL STREET, W .C.I 

IF UNDELIVERED Return to:­
RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, W.C.I 


