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e High power SSB Transceiver 

e Extremely good audio (crystal 

filters fitted) 

O ther KW Produca: 

KW Antenna Switch 
(3 po1ltion) KW E·Z 

Antenna Match Unit, KW 1 • PEP Meter , KW Match 
SWR Indicator 

KW Low·Pa11 Filtera, 
KW T rap Dlpo l .. , KW 

Ba lun, KW Dummy 
Load, KW Q Multlpliera 

SEE THE FULL RANGE 
ON STAND No. 16 

ELECTRONICS 
LIMITED 

e Mobile and fixed station 

e Operat ion on all amateur bands from 

10 to 80 m etres 
Write (or full technical specification 

Write for illust rated detalled specifications on other KW Equipment 
including the KW 20008 ; KW Vespa Mark II; KW 201 ; KW 1000 and 
our list of KW Tested Trade-ins. 

K. W. ELECTRONICS LIMITED 
1 HEATH STREET, DARTFORD, KENT 
TELEPHONE: DARTFORD 25574. CABLES: KAYDUBLEW DARTFORD 
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SOM 1V1 ER KAMP FT-500 TRANSCEIVER 

SCOW p.e.p. Single Sideband Transceiver providing SSB 
(selectable Sidebands) CW & AM. Self-contained with built­
in p.s.u. - all lhat is required is a mike, speaker and 
antenna. 

R.l.T. + or - 5 kc/ s, an external v.f.o. may be used for splil 

SPECIFICATIONS : 
Emission: SSB (selectable sidebands). CW, AM, 

(one sideband and carrier) 
Input: 
Ranges: 

Stablllty: 

500W p.e.p. SSB, 125W AM, 440W CW. 
3·5-4·0; 7·0-7·5; 14·0-14·5; 21·0-21'5; 
28-28·5; 28·5-29: 29·0-29·5; 29·5-30. 
Plus 3 extra I.lands 3·5-30 II required. 
100 cps alter warm up. 

Antenna: 50-120 ohms. 
Carrier Suppression: More than 40dBs. 

LINEUP: 
RF 6BZ6 
1st mixer 6CB6 
Xtal osc. 6BA6 
2nd mixer 6BE6 
VFO (8·4-8·9) 2SC372 trans istor 
VFO buffer 2SC372 transistor 
3·18 mc/s l .F. 2 x 6BA6 
Product detector 12AU7 
BFO 12AU7 
Aud~ 6BM8 
Xtal calibrator, (4 transistors): AM detector 

Mike amp. 
Balanced mixer 
Tone Osc. 
Carrier osc. 
l.F. (3·18 mc/s) 
1st mixer 
VFO buffer 
2nd mixer 
Xtal osc. 

frequency working. VFO or xtal control, 3 extra bands 
possib le by the installation of the necessary xtals (not, 
however, top band!) 

VOX, PTT, MOX. 
100 kc or 25 kc crystal/mullivibrator marker. 

Unwanted Sideband: 
Distortion : 
Receiver Sensitivity : 

Selectivity: 
Image rejection: 
Power required: 
Dimensions: 
W eight : 

12AZ7 
7360 
6U8 
12AU7 
6BA6 
6CB6 
6BA 6 
6AH6 
6BA6 

More than 50dB al 1000 cps 
Better than 25dB down 
0·5 microvolt for 20dB S/ N at 14 mc/ s 
SSB 
2·3 kc/sat -6dB, 3·7 kc/sat -55dB. 
SOdB. 
AC 100/110/117/200/220/234 volts. 
16' wide v. 6!" high ' 14' deep. 

44 Ills. 

Driver 6GK6 AVC rectifiers : p.s.u. A ll solid state 
12AU7 PA 2 v 6DK6 VOX 

P.S.U. 800, 300, 150 s tabilized plus bias voltage. 
Meter A c ts as" S "Meter, measures cathode current, ALC or relative power out. 
Controls Function (off. standby, calibrate 100 kc/s calibrate 25 kc/s, MOX PTT, VOX) 

Select (internal/external VFO, crystal positions) Mode (USB/LSB, tune, CW, A M). RF gain. Tuning, Band switch 
Clarifier, meter, mlc gain, age (slow/ fast) preselector, plate tun ing, loading. Noise limiter on/off. 
Rear panel controls- VOX gain, delay, anlitrip," S " meter adjust, AM carrier, A LC adjust, bias. 

This must surely I.le the best buy in Iha 500 wall class. Cheaper than comparable rigs- more facilities thar1 simi larly priced rigs. This 
one really puts out a !humping great signal, not only a helty one, but a nice sounding one. 10/ - a watt is truly a remarkably low price 
Sommerkamp quali ty: £250 0 o. 

The complete Sommerkamp range, along with all the other gear we stock may be seen on Stand No. 13 al the R.S.G.B. Exhibition. In 
addition of course, our Agents, A lan Whitfo rd, 4 Southwick Street, Southwick, Brighton, Tel. No. Southwick 4887 and Vic Newport, 
38, Hucklord Road,Winterboutne, Bristol, Tel. No.W inlerbourne 3086 are anxious to lighten your wallet. 

73, de Bill, G3UBO/VE8DP 
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HIOH WYtO.Me£ }0931-~ 

ERNEST TURNER ELECTRICAL INSTRUMENTS LTD. 

CHILTERN WORKS, TOTTERIDGE AVENUE, 

HIGH WYCOMBE, BUCKS. 
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TRIO'S TS-510 Brings 
Ulti111ate Perfor111ance 

TS•510 

TR IO's TS -510 1s the defin1t1ve instrument especially 
engineered tor complete "SSB ERA " function. It's 
a high power. high stability product of imaginative 
design that fully lives up to the renowned "TRIO" 
name. Extremely stable VFO. a new development 
that is buil t around 2 FET's and 13 transistors. guar· 
antees stable QSO's during entire use. an accurate 
double-gear tuning mechanism and a linear tuning 
capacitor produce al kHz. direct reading on all bands. 
There's easy tuning m of SSB signals because the 
TS-510's frequency coverage has been compressed 
to 25 kHz for one complete rotation of the dial. 
Sharp cutoff for both reception and transmission is 
achieved by a sharp factor frequency fi l ter built 1ust 

for this 510 series model. Combined with the 
TS-510's superb features are the d1st1nctive, top 
quality PS-510 (Power supply and speaker) and 
VF0-50 (Variable frequency oscillator) With an AC 
cower supply that operates a bu1 lt-1n 16 cm speak er. 
the PS-510 has been created as an exclusive com· 
panion instrument for the TS -510 I t can be installed 
at any location with the PS -5 lO because the power 
supply is regulated on or off at the TS-510 The 
VF0-50 can match the TS -510 m performance a1nd 
design. Its reading accuracy is unusually high since 
a double-gear dial covering 25 kHz per revolut ion 
is also used. as in the TS-510. 

1//r sound appmaf/1 10 qua/it•' -
TO B H Mom< & Co .. IRad1ol ltd RC 

&TRIO 
~RIO El..1':CTRONICS. I NC. 

Sena me 1nforma11on on TRIO COMMUNICATION 
RECEIVERS & name of nearest TRIO retailer 

NAME AGE. 

AOORESS 

TRIO KENWOOD ELECTRONICS S. A . 160 Ave .. Brugmann. Bruxelles 6. Belgium 
Sole Agent for the U.K. B . H . MORRIS & CO., (RADIO) LTD. 84/88. Nelson Street. Tower Hamlets. London E. 1. Phone: 01· 790 4824 
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J. BIRKETT 
RA DIO COMPONEN T 25 THE STRAIT, 

SUPPLIERS * LINCOLN 
Putners: J. H. Birkett. J. L. Birkett Tel: 10767 
M ICRO CIRCUIT U N TESTED 1 to 3 watt Audio Ampli­
fiers. 5 to 12/-, R.F. Amplifiers 10 to 100 Mc{s. Operation•I Amp­
lifiers (701), Microphone Amplifiers 250 MW. all at 6 for 10/·. 
Loiic Micro Circuit.s Dual 3 input and gate, Dual 3 input nor iue. 
6 input and gate, 7 input nor gacc. Matched VHF Ou:al Transistors 
with 2 diodes, Triple Transistors with 3 diodes. Zero Voltage 
Switchu .. all 2t 6 for 10/ ·. 

1 Amp Thyristors Silicon Rec-ti(rcrs Wire Ended 
50 PIV •. . . ...... . . 3/- 100 PIV 100 mA ... .. ... . . .. . ... .. ... 1 /· 

100 PIV ... . ...... . . 3/6 100 PIV 750 mA . ..•...... ..... . . .... ... 1/-
200 PIV . . . .. . .. ... . ~/- 200 PIV 200 mA ..... ... .. ..... . ....... . 1/-
300 PIV . ..... ... .. . 5/- 200 PIV 2 Amps ... .. . .. ..•..... .. .. . .. . 2/-
-400 PIV . .. ..... .... 7/6 ~00 PIV 750 mA ... •. . .. .... . .... ...... . 1/-
500 PJV . .... ....... 9/- 800 PIV 750 mA . .. .... . ... .. .. ........ . 2/6 

1000 PIV 750 mA ... .. . .... . .. ... .... . .. . 3/-
Lucas DB776 '400 PIV 35 Amps, 15/- each 
G. E. Tunne l Diode1 IN3712 (TD1) IN3720 (TDS), 9/- oach 
Pleuey Double Tr11n1i•tors 2ST53. 3/9 each 
Semitron Silicon Noise Genera tor Diodes type ZIM-:an Av:a ... 
lanche Diode designed to produce Sroadb;and noise, 3/6 
Silicon NPN Power T ransistors ~0250. 8/-, 1N3055, 15/-, lSOH, 
15/-. 
Unm:arked Good Transistors OC71, GET87~. AC128A, 2N706, 
2N2926. all>< 10/- dozen. 
2N3793 NPN 250 Mc/s Transistors, 3/- each. 
MEJ011 NPN 900 Mc/s Transistors, 3/6 each 
ME 3001 NPN 600 Mc/s Transiscors, 3/- each. 
ME'4002 NPN Low Noise Pr•·•mp Transistors, 3/- each. 
WG16 X-Band Crystal Holders. 20/- each. 
Assorted Transistor 1.F. Tnnformers '4-65 Kc/s, 8/-dozen. Winston 
Airspaced 3·20 Pf Trimmers, 9d. e~ch. Ferrite Ring Cores size 1.0. 
8 mm, O .D.11mm,L 13 mm. 2/6 do<cn. Ceramic Stand-offs single, 
2/6 dozen, 2 way, 3d. each, 3 way, ~d., 5 way, 6d., 10 way, 9d., 15 
way, 1/-, 21 way, 1/6, 2~ way, 1/10. 
U2 Battery Holders, 9d. each. 

J. BIRKETT, 25 The Str ait, Lincoln. Phone 10767 
Closed all day Wednesdoy 

TT21 
The most powerful 
in its class! 

Refinements to M-0 V's TI21 Beam 
Tetrode give a better knee to the la/Va 
characteristic, enabling the anode to 

swing down to a lower voltage. This 
improves the power output by 10% 
making the TI21 the most powerful 
in its class-its price is highly 
competitive too. 

Output ratings in load circuit 
Class AB1 (s.s.b.) 110 W p.o.p 
Class C (a.m./c.w./f.m.) 146 W 
Class AB1 fixed bias (audio) 140Wperpair 
For full technical specific orion write co: 
THE M - 0 VALVE COMPANY LIMITED 
BROOK GREEN WORKS 
HAMMERSMITH LONDON W6 
Tel. No. 01 -603-3431 

THE HEATHKIT HW-100 OFFERS 
HIGH PERFORMANCE AT A LOW PRICE! 
See this model being assembled at the IRCE. A considerable total of design hours 
have made it easy for YOU to build a high performance professional product at 
a price to suit your budget. 

Receiver sensitivity 0·5µ.V for 10dB SN+ N. 
Full amateur bands coverage, 80-10M. 
100kHz built in crystal calibrator. Selectivity 
2·1 kHz at 6dB, 7kHz at 60dB. Transmitter 
output 100 watts RHS 80-15, 80 watts on 10. 
Full VOX, PTT and CW facilities, supplied 
with all crystals. 
K it K/HW-100 £137. 8. 0. Carr. 11/-

Free Catalogue 
The full range of models for Amateur 
and SW Listening, Industry, Education 
and the Home, many Illustrated in full 
colour. 

- - - - - - - - 1~'119.$415i*F*I - - - -
I DAYST ROM LTD. 
I Dept. RJI 10, Cole Ave., Roundabout, a,11tol Road. Gloucester. GU-IEE 

I P/tue Jtmd me my FREE ca.l~fogu~. 

I NAME ·······- ····················- - .................................... ·········- ········· .. ····· .. ··········-·······-··-······· 

I ADDRESS ........................................................... ....... _ .. , ...................................................... .. 
I 
I ······-······-··--· ........................ -·········-··- ·······-·····---··· .. -·······- ··-·····-- ······ -
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COME HAIN-COME SHINE THIS IS ANTENNA-TIME 
SOME ANTENNA PRICES 

Elan. 2 band 3 elemenu 
TA-33 J•. 3 band 3 elemenu 
TA-31 Jr. 3 band 2 elemonu 
TA.JI J•. 3 band dipole 
V-3 J.. 3 band vertical 
A.JIO. 10 metro 3 elemenu 
A-315. IS metre 3 elemenu 
V-4-4. 4 band vertical 
TD.J Jr. 3 band trap d ipole . .. 
RV-4. 4 band vertical. .. 
MP.JJ. 3 band 3 elemenu .. . 
A-92.S. 9 elements 2 mecro 
Clauic-ll. 3 bands 3 elemenu 
RO.S. SWL amateur bands . .. 
SWL-7. SWL broadcast bands 
RV-4RK. Roor mount for RV·4 
D-4BCa. Base loading coil for V-4-6 for 

80 metros ..• 
TA-33 Snr. 3 bands 3 elemenu 
Lance r Mobile. 10-80 metros 
TW.JX Jr. 20, '40 and 80 metre vertical . . . 
VTD·3 Jr. 3 band vertical for difficult 

tGcations 

£23 0 0 
£27 s 0 
£19 s 0 
£11 II 0 

£8 s 0 
£18 3 0 
£19 16 0 
£17 10 0 

£6 IS 0 
£18 0 0 
£33 IS 0 
£B ts 0 

£SS 0 0 
0 15 0 
£7 IS 0 

£10 IS 0 

£9 s 0 
£n 0 0 
£44 0 0 

£8 0 0 
ELAN 

£9 18 0 

Carriore andlnsuronceextro. NEW: Available NOW. The Mosley V 3 J 
•MUSTANG.' 10, 15 and 20 Metre, 3 Element • r . 

Send (or complete cotolorue conroininr full Beam. Des igned and manufactured in Eng· 
V-4-6 deioUs ond technical information, 35 pages 2/6. land. Full details later. 2KW rating. Price £33. 

.. I Telephone: Co1tu1ey 2861 , ordert only 

#WOSl1!!¥ ~.of_td. 40, Valley Road, New Costessey, Norwich, Norfolk Nor. 26K 

AMATEUR ELECTRONICS GIFIK 
TRIO COMMUNI CATI ON S EQUI PMENT. A s nnnouneed lost month we are now 
ooaln able 10 ofter the unfaue home demonstraHoo servlcl! cond ucted by G3WOR on 
the now TRIO T S-510 T RANSCEIVER and this Is a wllhout--obligallon schcmo which 
gl11e.a the pro specl ivo purchOscr en opportunity to seo tho TS·510 Jn operation at t he 
home QTH which. wllhoul doubt . Is the Onest way of evoluaflng lhe performance of 
equipment. T ho TS· S10 has no enun.I on the British merket (or quaflly of constrncllon, 
performance and vafuo for money and visitors to the lorthcomlno Radio Enolnecrfno 
and Communfcotlons Exhlbillon wlll have every opporhrnlly o f seeing this 01'ceptlonal 
T ransceiver et close hand. 
W o list below a solectlon o f used equlpmont currently In stock at lhe time of oolno to 
press and followlno our standard procedure this Is priced to Include carriage which l s 
deductabfo on goods collected, 

NATIONAL NCX3 TRANSCEIVER. ln excepllonal nnd llttle used conditi on. 
Complete wHh match ing PSUJSpoakor unit. 200 w nns PEP on 20.~0 Md so. £105.0.o 
SWAN .&OO TRANSCEIVER. In nrst c less and unmarked condl1lon and complete 
with Swan 230V PSU nod model 22 dun I V FO adnptor unit enabling full spllt frequency 
working . Model 410 nnd 420 VFO' s In simi lar mint condition also Included. A flrsl class 

buy ai aGS. 
HEATH SB301E AMATEUR BAND RECEIVER. El<cepllonal condition and 
Orsi class p(!rformanco. £t20.0.0 
KW VANGUARD TRANSMITTER. Exceptional condition And fully air tested. 

£39.10.0 

LABGEAR LG300 TRANSMITTER comoleto w ith motchlno PSU/MODULATOR. 
A onln In exceptional and unmarked condlllon. £55.0.0 
HRO SENIOR RECEIVER. Complete with PSU ".'Md nine general coverage co ils. 
AgaJn In unusunllv good condi tion. £29.to.o 
KW VICEROY TRANSMITTERS. W o seem to bo collecllng these FB transmitters 
of late me Inly lhrough Inking t hem in part oxchange against TSa510's. Several In stock 
from £97.10.0 
TRIO 9R-;59DE RECEIVERS. Please note lh"t we very much regret that a l l .stocks ot 
socond-h&nd 9R't arc now exhausted bul we shall, or course. adverti se lmmcdlHtoJy 
If further sets como In. 

TU TUNING UNITS. Herc again we much regret that with the exception of TU8, TU9 
end TUlO those hava now a.I I been sold. 
HEATHt<IT DX100 TRANSMITTER. In usa:d but rcasonabtv c lean condl llon &r\d 
nOI mutilated In nny way. £40.0.0 
COLLINS TCS TRANSMITTER, In excollonl crder nnd Int erna l and e-.ternnl 
condition and wtlh In-built mains PSU. .£t6.0.0 
HEATHKIT RA-1 RECEIVER. One onl y remaini ng. £30.0.0 
BC221 FREQUENCY METERS. W o regret that all brand now models arc now sold 
but can still offer lnstrun1ents In truly first class condition at £25.10.0 

PfoHe note : We Ut f!Ntlly reaulro genuine BC221 xtals, 

MARCONI TFt'4G SIGNAL GENERATORS. In original transit cnscs and com· 
pfc to wltl'I oil sportos etc. £2S.o.o 
MARCONI 390G UHF SIGNAL GENERATORS. Covering 16 to ISO Mei s In lour 
bands. BRA ND NEW and each complete wilh f ndivlduaHy callbro1ed chart . £25.0.0 
HEATHKIT HM-llU REFLECTED POWER METERS. Sovoral In s tock from £5.to.o 
KW VESPA Ml< t TRANSMITTER. Top g rade in ovory respect. £82.10.0 
S . G. BROWN HIGH I M PEOANCE 'PHONES TYPE F. Li st price £3.7.6. 
BRANO NEW £2.2.6 
MEDCO LOW PASS FILTERS. Fu l l rango In l sock of lheso f 8 nll ors. 

FLSOA SO ohm Bellino Leo 
FLSOB SO ohm A mohonol 
FL75 A 75 ohm Bollln.g Loe 

Now Modco high pass Oller now tivnllabfe: ful l delalls on request. 

£A.t1.6 
£5.2.6 

£A.t 2.6 

Full range ol Ga WHIP MOBILE ANTENNAE In stock. Fu l l details by return post. 

IF DISPOSING OF UNMARKED GEAR BE SURE TO CONTACT us AS we ARE 
A LWAYS INTERESTED IN T HE SORT OF EQ UIPMENT THA T CAN BE ADVERT· 
ISEO A S FIRST CLASS. PLEASE A DVISE TH E PRICE REQUIRED W HEN W RITING. 

Adequate S.A.E.'s gent lemen please. FULL Hi re Purchase foclllllos. Exccllonl 
pa.rll.l ng for t he caller. 

Dept. B , 

AMATEUR ELECTRONICS, 518-520 ALUM ROCK ROAD, ALUM ROCK, BIRMINGHAM 8. Telephone: 021-327 1497 
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Detore we sell ou 
a Shure microp one 

we try to ruin it 
just to make sure that YoU never will 

Microphones have to be rugged.Think of 
the punishment they take. That's why 
Shure Safety Communications 
Microphones get a tremendous going 
over before we dream of selling them. 

We drop them. We vibrate them. 
We fry them. We freeze them. 
We steam them in Turkish baths. 
We drag them behind fast moving cars. 
We subject them to all kinds of torture. 
Sand. Rain. Infra-red. Ultra-violet. 
Acids. Alcohol. Salt spray. Wi.nd. 
Electrostatic fields. High altitude ••. 

and still theY work. 

672 

This savage testing, backed by stringent quality 
control, ensures that every Shure communications 
,microphone will give you reliable perfonnan'ce. 
And will go ·on doing so even under conditions 
where other microphones would pack up. 
Always use Shure, the microphones 
that never foil to get the message through. 

Communications 
Controlled rmignctic hand 
microphone proYiding a dc.1r, cris1>, 
highly intelligible voice response. 
Rugged and dependable, 
ideal for outdoor-indoor P.A., 
and communications. 
Frequency response 200 to 4,000 cps. 
High impe&ncc. H.igh output. 

Modcl414. 

Amateur Radio 
Provides optimum radio /& 
communications performance from ~ 
single sideband trnnsmitlers ~ 
as wcll u AM and FM units. 
Response cuts ofT shorply below 
300 cps and above 3,000 cps, 
ensuring maximum spce<:h 
intelligibility and audio punch 
to cut tlitough noise And interference. • 

Model 444. 

For full details of Shure microphones, 
SEND IN TH IS COUPON TODAY 

~Shure Electroniu Ltd:;-BlackfriarJ --, 
Road, London SE!. Tel: 01-928 3424 I I I'd like lo know mora about Sbura Microphone• !or 

I 
Communications O Prolcssion~l Recording 0 I 
Amateur Radio O Professional Entertniners O 

I Pl""'• send mo tho laclJ : I 
I NAME ............................................. I 
I ADDRESS....................... ... ............... I 
I ................................................... ~~s I 
I ...................................................... I 
I I 
L~ing th~ld's standard in sound _J 
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RADIO SOCIETY OF GREAT BRITAIN 
FOUNDED 1913, INCORPORATED 1926 

MEMBER SOCIETY INTERNATIONAL 
AMATEUR RADIO UNION 

PATRON: HRH THE PRINCE PHILIP, DUKE OF EDINBURGH, KG 

COUNCIL 1969 

PRESIDENT 
EX ECUTIVE VICE-PRESIDENT 
IMMEDIATE PAST PRESIDENT 
HONORARY TREASURER 

ORDINARY ELECTED MEMBERS 
B. Armstrong, G3EDD 
J. Etherington, G5UG 
E.G. Ingram, GM61Z 
G. R. Jessop, C.Eng., MIERE, G6JP 
L. E. Newnham, BSc., G6NZ 
R. F. Stevens, G3BVN 

J. W. SWINNERTON, TD, BSc.(Econ), G2YS 
E.W. Yeomanson, G311R 
J . C. Graham, G3TR 
N. Caws, FCA, G3BVG 

MEMBERS ELECTED BY ZONES 
R.H. Hughes, TD, DLC, G3GVV 
A. F. Hunter, GM3L TW 
H. E. McNally, Gl3SXG 
J. R. Petty, G4JW 
D. M. Thomas, GW3RWX 
G. Twist, LLM, G3LWH 

G. M. C. Stone, C.Eng., MIEE, MIERE, G3FZL F. C. Ward, G2CVV 

GENERAL MANAGER R. G. B. Vaughan, G3FRV 

REGIONAL 
REPRESENTATIVES~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Region 1.-North Western 
Region 2.-North Eastern 
Region 3.-West Midlands 
Region 4.-East Midlands. 
Region 5.-Eastern. 
Region 6.-Soulh Central 
Region 7.-London 
Region 8.- South Eastern 
Region 9.-South Western. 
Region 10.-South Wales. 
Region 11.-North Wales. 
Region 12.-North-East Scotland. 
Region 13.-South-East Scotland. 
Region 14.-West Scotland. 
Region 15.-Northern Ireland. 
Region 16.-East Anglia. 
Region 17.-Southern. 

CERTIFICATES MANAGER(HF) 
CERTIFICATES MANAGER (VHF) 
INTRUDER WATCH ORGANIZER 
PUBLIC RELATIONS OFFICER 
QSL BUREAU MANAGER 
RECORDED LECTURE LIBRARY 

CURATOR 
SLOW MORSE PRACTICE 
TRANSMISSIONS ORGANIZER 
TVICLINIC 
VHF MANAGER 

B. O'Brien, G2AMV, 1 Waterpark Road, Prenton, Birkenhead, Cheshire. 
K. Sketheway, BRS20185, 51 Baret Road,Walkergate, Newcastle upon Tyne. 
R. W. Fisher, G3PWJ, 47 Elmshurst Drive, Kingswinford, Brierley Hill, Staffs. 
T. Darn, G3FGY." Sandham Lodge " Sandham Lane, Ripley, Derbyshire. 
S. Granfield, GSBQ, St Lukes, 47 Warren Road, Cambridge. 
L. W. Lewis, G8ML, 34 Clevelands Avenue, Cheltenham, Glos. 
P. A. Thorogood, G4KD ,35 Gibbs Green, Edgware, Middlesex. 
D. N. T. Williams, G3MDO, Seletar, New House Lane, Thanington, Canterbury, Kent. 
J. Thorne, G3PQE, Jessamine House, Chapel Allerton, A xbridge, Somerset. 
C. H. Parsons. GW8NP, 90 Maesycoed Road, Heath, Cardiff, Glam. 
M. Williams, GW3LCQ, " Dwyros," 12 Pen rhos Avenue West, Llandudno Junction, Caerns. 
A. W. Smith, GM3AEL, 1 Sclattle Place, Bankhead, Bucksburn, Aberdeenshire. 
V. W. Stewart, GM30WU, 9Junlper Avenue, Juniper Green, Midlothian, EH14 SEG. 
N. G. Cox, GM3MUY, 191 Maxwell Avenue, Westerton, Bearsden, Glasgow. 
J. Thompson, Gl31LV, " Albany," Newry Road, Armagh, N. Ireland. 
W. J . Green, G3FBA, Meadway, Links Avenue, Brundall, Norwich, Norfolk, NOR 86Z. 
C. Sharpe, G3HIF, 20 Harcourt Road, Wantage, Berks. 

C. R. Emary, G5GH, c/o RSGB HQ. 
F. E. A . Green, G3GMY, 48 Borough Way, Potters Bar, Herts. 
C. J. Thomas, GW3PSM, 59 Maendy Way, Cwmbran, Monmouthshire. NP4 tHW. 
Mrs Sylvia Margolis, 95 Collinwood Gardens, Clayhall, llford, Essex. 
A . 0. Milne, G2MI, 29 Kechlll Gardens, Bromley, Kent. 

A. 0 . Miine, G2MI, 29 Kechlll Gardens, Bromley, Kent'. 

M. A . C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex. 
Barry and Kay Priestley, G3JGO-XIW, 43 Raymond Road, Langley, Slough, Bucks. 
G. M. C. Stone, G3FZL, 11 Liphook Crescent, Forest Hill, London, SE23 
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QTG 
RSGB Membership 

The September issue of Short Wm·e 
Maga:i11e (page 417) contained a 
contribution headed "U.K. Licence 
Statistics " which purported to analyse 
RSGB membership figures. Unfortu­
nately however the assumption made 
by the writer is incorrect and therefore 
the conclusio n reached is also erroneous. 

A figure suppl ied to lhe IARU prior 
to the Region J Conference in May 1969 
gave the number of UK Licensed 
Members as 7,836. We are glad to report 
that the number is now in excess of 
8.000. This figure refers to UK Members 
o nly and docs not include overseas 
Members. 

In case this should give the impression 
that the Society is complacent concern­
ing these figures let it be said that our 
target. for UK Licensed Members is 
JOO per cent. Your help in attaining this 
figure is not only des irable but essentia l. 

Aerial Planning 
The Council has accepted. with appre­

ciation, an offer by Mr G. S. Bracewell, 
G3EGK, to collate information regard­
ing applications for planning permission 
for aerial installations and also the cir­
cumstances of appeals against refusal of 
planning permission. In many instances 
the success or o therwise of a planning 
submission or appeal could depend on 
the nature of the background material 
presented and the documentatio n avail­
a ble regarding similar cases. l t is felt 
therefore that the availability of this 
information from a single source would 
be a valuable service to members. 

However the value of the service 
depends directly on the information 
that is provided by members. This should 
be as comprehensive as possible includ­
ing. if available, copies of any Ministry 
documents. If a member does no t have 
copying faci lities then docume nts can be 
copied and returned without delay. 
Information should be sent directly to 
G3EGK at Chevington Chase. 1-luncote 
Road, Croft, Leics. 
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AMATEUR RADIO NEWS 

BATC Convention in 1970 
The British Ama teur Television Club 

is coming up to its 21st Anniversary 
and to celebrate a special convention 
wiU be held in Cambridge. This will be 
a two-day event, over the weekend 25/26 
July. and so arrangements have beoo 
made to provide accommodation in 
Churchill College on request. Further 
details of the programme, the cost of 
rooms and how to reserve them will be 
publicised later this year. 

ZD7WR Beacon Station 
Following the article in the December 

1968 issue of Radio Co1111111111ica1io11 by 
W.R. Whiling, G3UYO. information o n 
the operatio A of the beacon sta tion was 
given to the CCIR at Geneva. This data 
has been incorporated in an ESSA 
(Environmental Science Services Ad­
ministration) Technical Repo rt entitled 
Predicting Long-Term Operational Para­
meters of High Frequency Sky Wave 
Telecommunicatio n Systems which was 
published in May of this year. The 
report, which runs to 283 pages is 
available from the US Government 
Printing Office, Washington, DC 20402, 
at a cosi of 52.25. 

The G3HBW MOSFET Converter 
Kit 

A kit offered by A. C. Mansell, 46 
Headley Road, Woodley, Reading, was 
mentioned in a footnote lo the article 
which appeared in the June issue of 
Radio Co1111111111icatio11. There has been 
some delay in meeting orders due to the 
s upply of one or two small components. 
J t is pointed out that the price of 
£4 5s. mentioned in Radio Co1111111111ica­
titJ11 excludes the crystal which however 
can be supplied for an additional L0/6d., 
if bought with the kit. 

Tape Library 
T he RSGB Tape Library now has a 

new Tape a nd Colour Slide lecture 
entitled ··A conducted tour of ARRL 
Headquarters," kindly donated by the 
General Manager, WILYQ. This lecture 
is now available and bookings for the 
Autumn season should be sent to the 
Librarian, RSGB Tape Library, G 2Ml, 
Bromley, Kent. 

Amateur Radio and Scouting 
Booklet No. 28 in the Scout Badge 

Series entitled Co111111u11ica1or has 
recently been published and is obtain­
able from any Scout Shop or bookseller 
handling this series of publications at a 
cost of 2/6d. The prime purpose of the 
booklet is to enable a Scout to o btain 
his Communicator badge but the 
information will be of value to any 
person having a recent ly acquired 
in terest in amateur radio. 

RAE Courses 
A comprehensive list of Courses for 

the Radio Amateur's Examinatio n was 
published on pages 637 and 638 of the 
September issue. Details o f three courses 
were received after O\<lr closing date, 
however, and these will be held at: 
Durham. Durham Technical College, 
Framwellgate Moor, Durham. Fridays, 
6.30 pm (commenced 26 Septembe r). 
Leclurer G3PDM. 
Lherpool. Ri versdale Technical College, 
Riversdale Road, Liverpool, Ll9 3QR. 
Dept. o f E lectronic and Radio Engineer­
ing. Octals from A. G . Brown, Head of 
Dept. 
London. GLC D e Beauvoir Evening 
Institute, Tottenham R oad, Balls Pond 
R oad, Lo ndon, NI. Every weekday, 
except Tuesdays, 7.30 pm. Instructor 
F. J. Barns, G 3AG P. This course is for 
candidates who have previously fai led 
the examinat ion, and wish 10 brush up 
their knowledge for a further a ttempt . 
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15th Anniversary of Radio? 
A past president of the RSGB-Sir 

Oliver Lodge (1851- 1940, President 
RSGB 1925 and Honorary Member) is 
thought to have transmitted genuine 
radio-telegraph signals during his rus­
toric demonstrations to the British 
Association at Oxford on 13 August 
1894-a year before the earliest Marconi 
achievements of a comparable nature. 

The circumstances surrounding the 
pioneer demonstration by Lodge-and 
evidence that there is a much stronger 
and more direct link between Lodge's 
work and the ultimate use of Hertzian 
waves for telegraphy by Marconi than is 
commonly appreciated- are described 
in detail by Rowland Pocock in the 
September issue of the I EE's £/ectro11ics 
and Power. 

The fact tha t Oliver Lodge demon­
strated radio signalling in J894 over 
distances variously estimated as between 
about 60 and 150 yards is to be found 
recorded in many texts. An interesting 
feature of the present investigation is 
that this seems to confirm that the great 
scientist did specifically show that his 
apparatus could be used for Morse 
signalling. 

Pocock suggests that ·• if Lodge had 
been a Russian he would now be known 
as the • inventor of radio' in the Soviet 
Union." He points out, however, that 
in G reat Britain, the first public demon­
strat ion is no t usually accepted as 
sufficient in itself to indicate priority 
of invention unless accompanied by 
evidence of subsequent development to a 
practica l system of commercial value. 
Unlike Marconi, Lodge did not immedi­
ately appreciate the significance of what 
he had achieved so that the Oxford 
demonstration •· does no t upset the pre­
eminence usually accorded to Marconi." 

An account of the links between the 
Society and Lodge and Marconi (who 
was a lso an H onorary Member) can be 
found in the Society's publication World 
at their Fingertips. 

Affiliated Societies 
The following societies are now 

affiliated to the RSGB: 
Rank Xerox National Workshops Radio 
and Electronics Club. Secretary: L. F. 
Heller, c/o Rank Xerox Limited 88 
High Street, Uxbridge, Middlesex.' 
W~x Amateur Radio lGroup. Secre­
tary: A. Emery, GSAVE, .. Windrush," 
7 Brunel Drive, Preston, Weymouth, 
Dorset. 

RSGB QRA Locator Map 
A completely new map is now avail­

able and will be on sale at the Exhibition. 
The coverage includes Scotland north­
wards beyond the Faeroe Islands and 
eastwards taking in Norway and Sweden. 
This map is printed on a single sheet 
30 in by 40 in. The cost of the new map 
is 7/-, or post paid in a tube 9/-. For 
those who prefer the larger maps the 
price of the four sheets of the HB9RG 
map has bee~ reduced to 22/6d. post 
paid. 

Special Event Stations 
GB3BES will be oo the air over the 

weekend 18/ 19 October for the Scout 
Jamboree-on-the-Air. Operation will 
be on 80m- J0m using ssb. A special 
QSL card will be issued and QSLs should 
be sent via G3XUE. Any scout stations 
wishing to arrange skeds with GB3BES 
should contact K. Beesley, G3XUE, 70 
Fagley Lane, Eccleshill, Bradford 2. 

• • • 
Arranged by the Carlisle Radio 

Amateurs for the 12th Jamboree-on-the­
Air and the 18th Carlisle (Upperby) 
Scouts, a station with the call GBJCUS 
will be on the air from 0001 on 18 Octo­
ber until 2359 on the 19th. Operation 
will be on all bands from 1·8 to 30 MHz 
and requests for skcds can be sent to 
D . Spooner, G3WDS/A, " Lady Wath," 
Park Road, Scotby, Carlisle. It is hoped 
to issue a special QSL card. 

RSGB Dinner Club 
The next meeting will take place on 

Friday October JO at 7.30 for 8.00 pm 
al the KingSley Hotel, Bloomsbury Way, 
London, WCl. Members and overseas 
visitors will be most welcome. In order to 
assist the catering arrangements reserva­
tions should be made in advance to 
Mrs M. Jardine at RSGB HQ. The cost 
remains at 25/- and it would be appreci­
ated if reservations could be accom­
panied by the appropriate remillances. 

Silent Keys 
It is with sorrow that we record the 

passing of the following amateurs: 
Ernest G. Houldsworth, G6NM, of 
Wilmslow, Chesrure. 
Philip Jefferies, G8BNF, of Downend, 
Bristol. 
J . J . Sowerby, BRS23140, of Stafford, 
Staffs. 
R. E. Sedgwick, G2BSN. 
He~ry Jakeman, ZLICA, of Oneroa, 
Wa.1heke Island. 
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Beacon Booklet 
The Region J Division of the IARU 

has produced a booklet which provides 
details of nearly 50 beacon stations 
operating in Europe and Africa. This 
booklet will be available at the RSGB 
Exhibition at a non profit price of 2s 6d. 

Pirates caught 
As a result of Post Office enquiries 

into the suspected unJiccnsed use of 
wireless telegraphy transmitting equip­
ment, the following convictions have 
been obtained on using wireless trans­
milling apparatus without the appro­
priate licence, contrary to the provisions 
of Section I of the Wireless Telegraphy 
Act, 1949. 

Mr A. K. Wbite, 32 Barnsland, West 
End, Southampton, at East Leigh, 
Southampton Magistrates Court on 
2 April, 1969. He was given a condi­
tional discharge for one year and 
ordered to pay £10 costs. 

Mr C. S. Wright, 22 Greenfield Street, 
Lenton, Nottingham, at Nottingham 
Guildhall Magistrates Court on 23 
April, 1969. He was fined £3 and ordered 
to pay £5 costs with forfeiture of equip­
ment. 

Mr R. J. Moon, " RosedaJe," St. 
Germans, Cornwall, at Saltash Magis­
trates Court on 29 April, 1969. He was 
fined £5 and ordered to pay £7 7s. costs. 

Mr A. D . Frazer, 16 Moorland Close, 
Forest Lane, Sturbeck, Harrogate, 
Yorkshire, at Harrogate Magistrates 
Court on 29 April, 1969. He was fined 
£I 5 on each of two charges and ordered 
to pay £20 costs. 

Mr D . J. Stockley, 47 Nixon Avenue, 
Ramsgate, Kent, at Ramsgate New Law 
Court on 11 May, 1969. He was fined 
£12 10s. on each of two charges and 
ordered to pay £25 costs with forfeiture 
of equipment. 

Mr M. Fennemore, 3 Landscape Gar· 
dens, Leicester, at Leicester Court ( JO 
Bishop Court). on 24 July, J969. He 
was fined £50 on each of two charges 
and ordered to pay £5 5s costs with 
forfei ture of equipment. 

Licence Figures 
The numbers on 31 July 1969 were: 
Amateur Sound (A) 13,221 
Amateur Sound (B) I ,595 
Amateur Sound Mobile (A) 2,622 
Amateur Sound Mobile (B) 213 
Amateur Television 182 
Model Control 16,416 
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PART 1 

A 432 MHz 
Single Sideband 
Transmitter 

By N. G. HYDE, CEng, AFRAeS,~MIERE, FBIS, 
G2AIH* 

THE transmiller described (Fig 1.) is intended primarily 
as a driver for a high-power 432 MHz linear amplifier. 

It is however, eminently suitable for use as a transmitter in 
its own right, in which role it delivers an rf output of approxi­
mately 35 walls pep at 432 MHz. Ssb output of approxi­
mately one watt is also available at 70 MHz for driving an 
external 4 metre linear amplifier. 

A block diagram of the iransmitter is shown in F ig. 2. 
Amplified audio frequencies from the microphone are 
applied to a double-diode balanced modulator together with 
the rf output of a 498·6 kHz carrier oscillator. The resultant 
output from the balanced modulator thus consists of the 
upper and lower sidebands of the (suppressed) carrier 
frequency. These two sidebands are then applied to a two­
section half-lattice crystal filter, which rejects the upper 
sideband and passes the lower sideband only via a 498·6 kH z 
amplifier to a second balanced modulator in the first fre­
quency translator. Here the lower sideband signal is hetero­
dyned with an rf voltage at approximately 2·65 MHz to give 
an output frequency of 2· I 5 MHz, and at the same time the 
lsb signal is converted to usb, to conform with standard ssb 
practice for vhf and uhf transmission. 

Jn the next frequency translator stage the 2· 15 MHz is 
heterodyned with 9·47 MHz in a balanced modulator to give 
a resultant output frequency of 11 ·6 MHz usb. This l I ·6 MHz 
signal is then amplified and applied to a th ird frequency 
translator which converts the output frequency to 70 MHz. 
The oscillator- muhipl ier chain in this translator generates 
a frequency of approximately 58·5 MHz, the actual frequency 
being determined by selection of any one of three crystals, 

• 114 Tatccnham Grove, Epsom D owns, Surrey. 

676 

Fig 1. T he com plete transmitter, with all the sub-assem blies 
bolted on to a sing le vertical frame. 

which results in three spot frequencies being available for 
transmission in the 70 and 432 MHz bands. 

The 70 MHz output from the balanced modulato r in the 
t11ird translator is amplified by a Class A amplifier, and can 
be applied e ither to an externa l 70 MHz power amplifier 
for 4m operation, or to the final frequency translator when 
432 MHz operation is required. 

For 432 MHz operation. the 70 MHz ssb signal is hetcro­
dyncd with a frequency of 362 MHz in the final frequency 
translator, to give an output at any one of three frequencies 
in the 70cm band according to the crystal selected in the 
I I ·6-70 MHz translato r. The final stage is a 432 MHz Class 
B linear amplifier, employing .a uhf double-tetrode valve 
operating in a push-pull circuit. 

Provision is made in ihc transmitter for injecting a vo ltage 
from the carrier oscillator (carrier re-supply) into the fi rst 
mixer. This by-passes the first balanced modulator and crystal 
filter and enables a single sideband plus carrier transmission 
(A3H) to be made if desired. Wiring in the transmitter is 
incorporated for the applicat ion of automatic level contro l 
(ale) voltage from a high power final amplifier back to the 
11 ·6 MHz amplifier; ale is not used, however, in the present 
application. 

All oscillators, namely the carrier oscillator and those 
associated with frequency trans lat ion processes arc crystal 
contro lled. To assist in obtaining good frequency stability, 
which is of paramount importance for ssb transmissions, 
oscillator output is derived via buffer stages in most instances. 
The exception is ihc carrier oscillator. and the crystal in 
the 70-432 MHz translator, which employs a high multi­
plication factor. and is mounted in a temperature-controlled 
oven. Ht supplies to oscillators , balanced modulators and 
signal frequency amplifiers are regulated. 
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Fig 2. The b lock diagram for the 70 and 432 MHz transmitter. 

To ensure isolation between stages and to permit ease of 
any subsequent modifications (eg introduction of a vfo) the 
transmiltcr is constructed in the form of nine sub-assemblies, 
as follows: 

(1) Audio frequency ampllfle r. 
(2) Carrier oscilla tor and balanced modulator. 
(3) Lower sideband filte r. 
(4) 0·498/2·15 MHz frequency translator. 
(5) 2·15/11 ·6 MHz frequency translator. 
(6) 11 ·6/70 MHz frequency translator. 
(7) 70/432 MHz frequency trans lator. 
(8) 432 MHz llnear ampllfler. 
(9) Control and power distribution panel. 

The location of individual sub-assemblies, which are 
mounted in a double rack constructed of aluminium alloy 
angle may be seen in Fig. I. Sub-assemblies (2), (3) and (4) 
arc mounted together to fom1 a sideband generator assembly. 
Connect ions to sub-assemblies arc made by plugs and sockets: 
all signal-frequency connections arc at low impedance and 
arc made by coaxial cabl~75 ohms up to 70 MHz and 50 
ohms at 432 MHz. The control and power distribution panel, 
to which exicrnal power supplies are connected is perma­
nent ly wired to the rack; power supplies are distributed 
from the control panel to each sub-assembly through perma­
nent rack wiring. The panel also provides switching facilities 
for local control or the transmitter. 

A regulated ht power supply of250V at 260 mA is required 
for the af amplifier, sideband generator and frequency trans­
lation stages. Regulated supplies of J50V and I 80V for oscil­
lato r and certain valves in the fina l frequency translator are 
derived from the 250V supply. Lt consumption is 6·3V ac 
at 6·2A total. The 432 MHz amplifier requires an ht anode 

C6 
I '6fF R9 

C4 IOOK 

16fFt 

SI(! • 

R7 
22K 

RVI R0 
IM l•SK 

voltage of 300V a t 120 mA, which should be obtained 
through a choke-input filter, and a 255V regulated screen 
supply, derived from the 300V line; the It requirement for the 
amplifier is 6·3V ac at I ·3A. Negative grid bias of approxi­
mately 28V derived from a regulated variable voltage supply 
is also required ; g rid bias voltage for the 70-432 MHz 
balanced modulato r may also be obtained from this supply. 

Circuit Description 
The circuit diagrams of the nine sub-assemblies are shown 

in Fig. 3. 

Audio frequency amplifier 
The circui1ry of the ar amplifier is conventional, consisting 

of a low-noise pentode microphone amplifier VI, followed 
by a double-triode V2; V2a is a voltage amplifier and V2b is a 
cathode-follower providing a low-impedance output to the 
balanced modulator. The microphone is connected to the 
grid circuit of VI through an rf filter consisting of RFC!, RI , 
and the shunt capacitors Cl and CJ a . Interstage coupling 
capacitors CS and CS a re of low value to restrict the amplifier 
response at low audio frequencies. 

Carrier Oscillator and Balanced Modulator 
The carrier oscillator V3a uses an Ff241 type crystal 

in a Colpitts circuit , feedback being determined by the ratio 
of Cl6 and Cl7. Rf from the oscillator is applie-0 via the 
variable dust-core transformer TC to the balanced modulator 
and a lso to a cathode-follower buffe r, the output or which 
provides carrier re-supply lo the first frequency translator 
via RV2, which forms the carrier level adjustment, and SK4. 

Fig 3(a). T he audio f requency amplifier module (sub-assembly). 
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Fig 3(b). The carrier oscillator and balanced modulator (sub-assembly 2). 
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Fig 3(c). The low er sideband fllter (sub-assembly 3). 
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The primary of TC is tuned to the carrier frequency, and 
the secondary is of low impedance to match into the double 
diode modulator, consisting of lhe matched diodes DI and 
02. RV3 is the resistive balance control and C18, C J9 in 
parallel provide for capacitance balance of the modulator, 
enabling a carrier suppression of some 25dB to be obtained. 
It is essential that RV2 and RV3 a re potentiometers of the 
carbon track type, as these two components a rc required 
10 operate at radio frequency. 

fi I 
3·2 kHz • i\ i 

I 
I 
I 

Audio-frequencies are applied from SK2, via a single-core 
screened lead terminated in PL2, and PL3 to SK3. R22, R23 
and C20 form a filter and impedance matching network, 
across which is developed the output of the balanced modu­
lator, namely, double-sideband with carrier suppressed. 

Lower sideband filter 

495 496 497 498 f~ 499 

Selection of the lower s ideband output of the balanced 
modulator is achieved by a two-section half-lattice crystal 
fi lter, formed by Tl , T2, T3, and the FT 241 crysta ls Xl to 
X6. Theory of operation of crystal filters is covered else­
where (eg RSGB Radio Comm1111icatio11 Haudbook, 4th 
Edition, Chapter JO), and will not be repeated here. Suitable 
crystal frequencies are a lso listed in this Reference. Fre­
quencies of the filter crystals used in the particular applica­
tion described are however listed in Table I. 

FREQUENCY (kHz) 

Fig 4. The response curve for the fllter in Fig 3(c). 

The balanced modula tor output is connected across C22 
to match the low impedance of the modulator to the input 
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Fig 3(d). The 0·498-2·15 M H z frequency translator (sub­
assembly 4). 

impedance of lhe fi lter. Tl primary is thus tuned by C21 and 
C22 in series; the capaci1ances of C22 is however sufficiently 
la rge 1ha1 it has no effect on C21. The two capacitors 
designated C connected in parallel with the high frequency 
Series t rystals X2 and XS arc formed of twisted insulated 
wire and are adjusted for maximum rejection of the unwanted 
sideband when 1he filter is a ligned. Fig. 4 shows the response 
of the sideband filter. The af bandwidth between 6dB points 
is approximately 3·2 kHz, and carrier a ttentuation is of the 
order of 45 to 50dB. Spurious responses are greater than 
60dB down. 

0.498-2.15 MHz Frequency Translator 
Lower sideband with suppressed carrier from the output 

of the fi ller is applied to the grid of V4, which operates as a 
voltage amplifier at 498·6 kHz. The amplified signal from 
this valve is fed in push-pull via T4 to the control grids of the 
balanced mixer Y5a and V5b. Y6a and V6b are a hetero­
dyne oscillator, opera ting in a Pierce circuit a t 2·648 MHz, 
and a cathode-follower respectively; the function of the 
cathode-follower is to isolate the oscillator from the mixer 
circuit. This sub-assembly converts the signal from lsb to 
usb, 1hcdifference between signal and heterodyne frequencies. 
namely, 2· 15 MHz, being selected by T5, the secondary of 
which is tuned by C40 in series with C41. The output to 
SK6 is thus at low impedance for connection via coaxial line 
to the second translator. 

V5a and V5b arc balanced by RV4 connected in lhe 
cathode circuit of each triode. Carrier re-supply is taken 
from the carrier oscillator sub-assembly via coaxial cable to 
SK5, and thence through an isolating resistor R28 to the 
gr id ofV5b. 

2.15-11.6 MHz Frequency Translator 
Upper sideband from sub-assembly 4 is fed from SK6 

through coaxial cable terminated by PL7 and PL8 to SK7 
on the second transla tor. V7 operates as a self-balancing 
type of mixer; the single-sideband signal is applied via T6 
to the control grid of V7a and heterodyne voltage is applied 
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R34 
ISK 

X7 
2·648 
MHt 

C39 
200 

pF 

R36 
39K 

12AT7 

R35 
47K 

PL7 

~ 
TO SK7 ON 
SUB·ASSY 5 
VIA PLB 

TABLE 1 

NLl HT+ 

r>=A E 

r>n LT 

82 
TAG STRIP 

POWER 
CONNECTIONS 

TO SUB-ASSY 2 

CRYSTAL, HETERODYNE AND OUTPUT 
FREQUENCIES 

X1, X4 X2, X5 X3, X6 
Filte r 495.833 498.148 498.611 

kHz kHz kHz 
(Channel (Channel (Cha nnel 

357) 69) 359) 
Fosc Fin Fhet Fout 

(MHz) (MHz) (MHz) (MHz) 
Carrier os,cillator XC 0·496 
0·496-2·15 t ranslator X7 2·648 0·496 2·648 2·152 
2·15-11 ·6 tr.anslator xa 9·474 2·152 9·474 11-626 
11 ·6-70 Translator 6·500 11-626 58·5 70·125 
X9, X10 or X11 6·506 11-626 58·554 70·179 

6·525 11-626 58·725 70·350 
6·540 11-626 58·86 70·485 
6·550 11·626 58·95 70·575 

40·2222 70·125 361·9998 432·1248 
40·2222 70·179 361·9998 432·1788 
40·2222 70·350 361-9998 432·3498 
40·2222 70·485 361 ·9998 432·4848 
40·2222 70·575 361 ·9998 432·5748 

70/432 translator X12- 40·2593 70·125 362·3337 432:4587 
3rd overtone operating 40·2593 70·179 362·3337 432·5127 
on fundamenta l - 3 40·2593 70·350 362·3337 432·6837 
alternative c rystal fre- 40·2593 70·485 362·3337 432·8187 
quencies s hown. 40·2593 70·575 362·3337 432·9087 

40·2963 70·125 362·6847 432·8097 
40·2963 70·179 362·6847 432·8637 
40·2963 70·350 362·6847 432·0347 
40·2963 70·485 362·6847 432·1687 
40·2963 70·575 362·6847 432·2597 
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Fig 3(e). The HS-11 '6 MHz 
frequency translator (sub· 

assembly 5). 

r 
2•15MHz USS 
FROM SUB-ASSY 4 
VIA PL7 

9,474 
MH> 

• 
RS2 
47K 

R47 
2•7K 

in phase 10 1he con1rol grid of V7b and the cathode 
of V7a. The heterodyne frequency is 9·474 MHz and T7 
in the anode circuit of V7 is luned to the sum of signal and 
heterodyne frequencies, lhat is, J I ·6 MHz. 

VS is a voltage amplifier at 11 ·6 MHz, the output of which 
is applied via TS to SKS. This stage employs a variable-mu 
valve the gain of which may be adjusted by RV5, which 
determines the grid bias vollagc applied to the valve. Provi­
sion is made in lhe rack wiring of the transmitter for applying 
ale to VS from the final amplilicr through coaxial cable 
terminated at pins 7 and 8 of the power supply plug, but this 
facility has not been incorporated in the transmitter as 
described. 

11·6-70 MHz Frequency Translator 
The upper sideband signal at I I ·6 MHz is routed via 

PLIO and PLll to SK9 on the third translator, which con­
verts 11 ·6 MHz usb to 70 MHz usb. Vl2 and V13 form a 
balanced mixer, the ssb signal being applied in push-pull to 
the control grids of each valve. The mixer is balanced by 
adjustment of R V6. 

V JO is a crystal-controlled osci llator-triplcr operating in a 
Colpitts circuit. FT243 series crystals arc employed and any 
one of three crystals, X9, X IO, or XI I in the 6·5 MHz range 
may be selected by SJ to give a choice of operating frequency. 
The rf output from VJO at approximately 19·5 MHz is 
applied to VI l which functions as a tripler and gives an out-
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R49 
47K 

~-----------o 

-~HT+ 

1

-.. : \; 2SOV 

--· 

ALC 

TO SKIS SUB· ASSY 9 
CONTROL PANEL 

put at ap1>roximately 5S·5 MHz. The tripler output is applied 
in phase to the screen grids of the mixer valves, and lbe sum 
of the signal and heterodyncd frequencies, in this instance 
70·35 MHz, 70·485 MHz or 70·575 MHz, dependent on the 
selling of SJ is selected by the tuned anode circuit C68 and 
L2 of the balanced mixer. 

The 70 MHz signal is amplified by Vl4 which operates in 
Class A. The output socket SKI O may be con_nected via 
PLI 3 and a coaxial cable co the final (70/432 MHz) trans­
lator. Alternatively if operation on the 4 metre band is 
desired output may be routed through PL22 and SK16 
(which is mounted at the rear of the transmitter rack) to an 
external 4 metre linear amplifier. 

70-432 MHz Frequency Translator 
When operating on 432 MHz, 70 MHz usb is applied via 

PL1 3 and PLl4 to SKJl on the final translator. VJ5 to VIS 
form an oscillator-multiplier chain. The heterodyne fre­
quency is derived initially from a 40 MHz third-overtone 
type HC6U crystal (Xl2) operating on the fundamental mode 
(VI 5). The crystal is enclosed in a temperature-cont rolled 
oven to assist in obtaining good frequency stability. V16, 
Vl7 and VIS are frequency triplcrs which raise the fina l 
injection frequency to 362 MHz. VIS is a single-ended uhf 
double-tetrode operating in push-pull with a quarter-wave 
linear tuned anode c ircuit Ll9, CJOO. 

The 70 MHz ssb signal is applied in push-pull to the con-
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trol grids of VJ9. 362 MHz heterodyne voltage is applied in 
phase to the screen grids of this valve, via L20, L25 and a 
tuned circuit .L26, CJ J 0. The sum of the two frequencies, 
namely 432 MHz is then selected by the mixer anode circuit 
L27, CJll and coupled to the output socket SK12 through 
L28 and CJ 13. Using a 40·2222 MHz crystal at XI 2, the 
final output frequencies are 432·35 MHz, 432·49 MHz or 
432·575 MHz, determined by the position of SI in the 1 I ·6 
- 70 MHz translator. 

Negat.ive bias al 18V regulated by the zener diode 03 is 
applied to the control grids of V19 to set the operating point 
of the valve. No provision is made for balancing this stage. 
Fixed grid bias is not applied to V 18 as the high value of 
screen resistor, R87 plus R87a, effectively limits the maxi­
mum anode current drawn by this valve. 

Power Amplifier 
The final amplifier stage employs a uhf double-tetrode 

operating in C lass B (V20). 432 MHz ssb output from the 
final translator is coupled via 50 ohm coaxial plugs PLI 6 and 
PL! 7 to SK13 and L30. The push-pull grid circuit L3 I, 

Fig 3(f). The 11·6-
70 MHz frequency 
translator (sub-

assembly 6). 

SK9 

~ fi~~ 1MHz 

I "" 
FROM 
SUB·ASSY 5 ':' 
VIA PLIO 

X9 ...... 6525 kHz 
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CJ15 forms a half-wave I.inc. Variable-voltage regulated 
bias is applied to the control grids of V20 through a break 
jack Jl (Grid current) and rf chokes L32 and L33; the two 
chokes are connected to the voltage antinode 011 L3 I. 

L35, CJ 18 form a quarter-wave linear anode circuit which 
is coupled to the 50 ohm outp ut socket SKl4 through L36 
and Cl20. Heater decoupling is by rf chokes L38 to L40 
and the capacitor C l23. Anode and screen currents are 
continuously monitored ; meters arc necessary in these 
circuits to align and load the s tage by observation of screen 
current, and to ensure that the anode dissipation of the valve 
is not exceeded. 

Control and power distribution panel 
The function of the control panel is to distribute power 

supplies to the different sub-assemblies and provide local 
control of the transmitter for alignment and lest purposes. 
All supplies, viz, ht, It and gb are connected to tbe pa11el 
through three rear-mouated plugs, PLl9 (ht), PL20 (It and 
gb) and PL21 (ht, It and gb supplies to the amplifier s tage). 

The I 50V and 250Vregulated ht supplies to sub-assemblies 

R64 
33K R65 R66 ~

HT+ 
250V 
REG 

' 
' . 
-

,. 

PLIJ J~ s~~;:ssv 7 

SKIO ~(432MHz) 
~ PL22 SK16 
';:ei <HE----~ TO 70MHz 

':' / ~ ~~~t~FIER 
TO 5Kl6 
(ON RAC K) 

6~~l$MHz (.'/;, PL12 

.. "•. 4 PIN 
,'.":;; UNITOR 

b c d « 
0.002 0.01 0°01 0·002 
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13MHz 4 0MHz 120MHz 362 M Hz 
HT+ISOV 
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OVEN 
r- -.., 
: I 
1 I 
I I 
1 I 
L- _ _J 

':' Xl2 ,_,, 40·2222 MHt 

LT 6·3V (OVEH) ~./;~ l T 6·3V (HEATERS) 
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HT+ l80V • 
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~ 
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03 
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PUS ..... POWER 
8 PIH UHITOR 

Cl07 
0·002 

C l09 
0 ·002 

Fig 3(g). T he 70-432 MHz frequency trans lator 
(sub-assembly 7). 
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s(• . \I _. LT 6·3V 

-••BIAS .--Le .~1z HH·2SSV REG 'l · . "' . :J.j, PLl8 .... 
8 PIN UNITOR 8 ~EARTH 

432MHz PLl7 

FROM M 
SUB-ASSY 7 
VIA PLl6 

0-20mA 

Fig 3(h). The 432 MHz power amplifier (sub-aasembly 8). 

TO SU8-ASSYS TO SUB·ASSYS 
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Fig 3(1). T he control and power dis tribution pane l (aub-auembly 9). 
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TABLE 2 

LT Current consumption at 6·3V A C 
Sub-assembly Valve Heater Total Remarks 

current (amps) 
(amps) 

af amplifier EF 86 0·2 
12AU7 0·3 0·5 Separate 

supply 
Carrier oscil· 12AU7 0·3 0·3 
lator/balanced 
modulator 
0·498-2·15 EF85 0·3 
translator 12AU7 0·3 

12AT7 0·3 0·9 
2·15-11-6 12AT7 0·3 
t ranslator 12AT7 0·3 

EF85 0·3 0·9 

I, 2, 4, 5 and 6 are switched by S2 and S3 respectively. S4a 
and S4b contrnl the 150V and 250V regulated supplies to 
sub-assembly 7; the J 80V regulated and unregulated supplies 
to this unit are switched by S5a and S5b respectively. Ht 
anode and screen voltage to the amplifier (sub-assembly 8) is 
controlled by S6. A common It supply is used for sub­
assemblies 2, 4, 5, 6 and 7. To avoid any possibility of rf 
feedback into tbe audio amplifier, this sub-assembly has a 
separate It supply. The crystal oven in sub-assembly 7 also 
has a separate It supply. 

11'6-70 
translator 

70-432 
t ranslator 

EF91 

EF91 
EF91 
EF91 
E180 F 

EL91 
EL91 
EL85 
QQV02-6 
QQV02-6 
crystal oven 

Class B 
amplifier 

QQV03-20A 

Power supplies 

0·3 

0·3 
0·3 
0·3 
0·6 

0·2 
0·2 
0·2 
0·6 
0·6 
0·78 

1·3 

1·8 

1-8 

Common 
supply 

0·78 Separate 
supply 

1 ·3 Separate 
supply 

Ht supplies to all sub-assemblies except the 432 MHz 
amplifier (sub-assembly 8) are derived initially from a 250V 
260mA regulated supply. 150V regulated for the crystal 
oscillators and 180V regulated for the 70-432 MHz mixer 
(sub-assembly 7) arc obtained from the 250V supply through 
individual gas stabilizer valves. The unregulated J 80V to the 
final multiplier in sub-assembly 7 is obtained via a series 
dropping resistor; this supply could with advantage be taken 

from the 180V regulated line but 

HT+ IBOV o--...------... 
2;"':"'K---------------o ~~tu~~~D ~~i~~e th~est~~ i~!~a~~~b~n~~r~ni~ :r4fF series, had insufficient current 

capacity to pem1it this. The J50V 
HT+ iSOV 
REGULATED 

HT+ IBOV 
REGULATED 

VARIABLE 
-ve SUPPLY 
TO AMPLIFIER 

-ve SUPPLY 
TO 70/432 
M IXER 
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l·SK 

• VR150-30 

and 150V ht supply circuit is 
shown in Fig. 5. Lt voltages are 
obtained from four separate 6·3V 
supplies; details of It loading are 
shown in Table 2. 

300V ht at 120mA for the 
amplifier stage is derived from a 
choke input filter power supply. 
The 250V regulated screen supply 
is obtained from two gas stabil­
izers, VRJ50/30 and VR.105/30 
connected in series across the300V 
line. 

Fig 5. T he power supply circuit providing 150V and 180V ralls. 
Variable negative grid voltage 

for the amplifier is obtained from 
a separate power supply, a suit­
able circuit for which is shown in 
Fig. 6. A fixed negative voltage is 
also drawn from this supply to 
provide bias for the 70-432 MHz 
mixer; this supply is applied via 
PL20 Pin 5 on the control unit and 
PU5 Pin 6 on sub-assembly 7 to 
the zener diode D3 in this unit. 

":' 

5-6K 
1/zw 

6V6 I VS70 
SOK 

• 

22K 
6·BK 

1/zw 
112w 

IBK T o be concluded 
lW 

Fig 6. The negative g rid voltage power pack. 
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the rsgb shaw 
INTERNATIONAL RADIO 
ENGINEERING AND 

COMMUNICATIONS 
EXHIBITION 

The 1969 Exhibition will be formally opened at 12 noon on Wed­
nesday, 1 October, by Mr R. J. Halsey, CMG, of Cable & Wireless 
Ltd. RSGB President, John Swinnerton, TD, BSc(Econ), G2YS, 
will accompany Mr Halsey on a lour of the Exhibition. Many prominent 
personalities in the Government Service, Industry, and the world of 
A mateur Radio will be present al the opening ceremony. The special 
exhibit on the stage of the Hall will be provided by Cable & Wireless 
Ltd. 

Once again the Society will be taking the largest stand In the 
Exhibition. 

The Enquiry and Reception Area will be In the charge of M. J . 
Wallace, GSAXA and Mrs Eileen Vaughan, BRS26612, who will be 
assisted by Council Members and members of the various RSGB 
Committees. Orders will be taken for US magazines, call-sign and 
car badges; In addit ion subscriptions may be renewed, and lull 
Information on the Society's activities will be available to prospec­
tive members. 

Overseas visitors are particularly asked to call at the Reception 
Area so that arrangements may be made for them lo attend the 
Reception for Overseas Visitors to be held on Friday 3 October. 

The RSGB Bookshop will be In the charge of Stand Manager 
Ron Broadbent, G3AAJ. A lul l range of RSGB publications will 
be on sale, including the 1970 edition of the "Amateur Radio Cal/­
book" and the VHF/ UHF Manual. 

The Display of Home Constructed Equipment Is being 
organized by M. R. Elliott, G3VWS, of 23 Filbert Crescent, 
Gossops Green, Crawley, Sussex, to whom enquiries reference 

A new mu/Ii-storey car park has been opened in 
Rochester Row, at the junction with Greycoat Street. 
If this is full, another car park can be found in 
Abingdon Street/Great College Street (opposite 
the Houses of Parliament). 

ROYAL HORTICULTURAL 
SOCIETY'S NEW HALL 

GREYCOA T STREET, 
WESTMINSTER, 
LONDON, SW1. 

RADIO COMMUNICATION OCTOBER, 1969 

WEDNESDAY 1 OCTOBER 
TO 

SATURDAY 4 OCTOBER 

10 am TO 9 pm 

display of equipment should be directed. See page 656 of the 
September 1969 Issue of Radio Communication forfull information. 

GB3RS and GB2VHF will be operational from the Hall under the 
direction of Station Manager, Ron Vaughan, G3FRV. GB3RS will 
operate direct from the Hall on 80m ssb. GB3RS will operate on 20, 
15 & 10m from the Imperial College Radio Society Club Station at 
South Kensington, and will be linked to the Hall by a duplex link 
in the 440--450 MHz band. GB2VHF will operate from the Hall on 
4 and 2m. 

TVI ? will be the nameboard over a stand devoted to various 
aspects of tvl. Barry, G3JGO, and Kay, G3XIW Priestley, aided by 
other members of the Society's TVl/BCI Committee aim to help 
members with practical Information on causes and cures. 

The British Amateur Radio T eleprinter Group stand, managed 
by Peter Balestrinf, G3BPT, will have access to the Society's trans­
mitters and operation will take place on 20, 15 and 10m using the 
call-sign GB3RS. Speed will be 45·5 bauds fsk and both 850 and 170 
Hz shifts can be used. 

On 4 and 2m, GB2VHF will be pleased to have contacts at 50 
bauds using 850 Hz afsk. 

Reception for Overseas Amateurs-The Society is organizing 
an Informal Reception for overseas visitors, on the lines of that 
held fn previous years, for Friday, 3 October at 7.30 pm. Between 
7.30 and 8.30 pm entry will be restricted to overseas visitors and 
Invited guests, but Society Members may obtain tickets for this 
period at a cost ol 7s. 6d. The Society hopes that all visiting ama­
teurs will make themselves known at the RecepUon Area, when 
arrangements will be made for them lo attend the reception. 
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TECHNICAL TOPICS 
A monthly feature by PAT HAWKER, G3VA 

THE widespread belief among amateurs that, of la te. 
1elevision inlerfcrcnce problems. despite the improved 

Iv coverage from ex1ra BBC and ITA 1ransmi1tcrs. have been 
gelling more (rather 1han less) intractable receives powerful 
support from the harsh s1a1istics of Post Office in1crfcrencc 
inves1iga1io ns. II is understood 1ha1 1he number of complaints 
ascribed 10 "amateur 1ransmi1ters " has climbed fro m aboul 
400 in 1964 to over l I 00 in J 968. 

Transistorised Tuners and TVI 
While such statistics are affec1cd by many variables (for 

example, grca1er ski ll in identifying 1his form of interference. 
differen1 pallerns of band usage either by viewers or by 
ama1eurs) it would a ppear likely 1ha1 lhere must be some 
solid reasons for such a steep rise. My own feeling-and in 
this I appear to be supported by opinion within the tv 
receiver industry-is thal a significanl factor may be the 
grca1er liabili1y of transis1orized luners on tv sels lo run into 
cross-modula1ion and other non-linearity troubles in lhe 
presence of very stro ng signals from local 1ransmi11ers, even 
when the o utput of the transmiller is well removed from the 
tv channel in use. For a period, Bri1ish tv sets used trans· 
sislors only in the uhf ( Bands IV and V) tuner ; but many 
" hybrid ·· sets now fit either one fully-integrated tuner 
(1ha1 is a combined vhf/uhf tuner using transistors). or else 
separate transistorized vhf and uhf tuners; often followed 
by a succession of bipolar transistors in the in1em1ediate 
frequency s1rip. Furthermore with many uhf tuners, age is 
often omiu ed in one or more s1agcs. 

It was indicated in 7T (August) tha1 por1able Band ll vhf/ 
fm radio receivers had been found to be commonly driven 
into non-linearily by signals of the order of 50 mV at the 
input o f the receiver. even when these were many MHz away 
from the desired signa l; there seems liule reason to suppose 
that the performance of tv front-ends is very different. 

If this supposition 1ha1 modern tv sets arc appreciably 
more susceptible 10 sirong local signa ls than the designs o f a 
few years ago is correct, this might well account for some of 
the increase in 1vi, and the process may continue 10 build 
up as more and more of the older sets are replaced. Admit· 
tedly. it is still possible to hope for considerable improvement 
with the spread of aJl-uhf IV viewing. bul perhaps not as 
much as would otherwise be the case. A possibil ity offered 
by a ll·uhf viewing is that in most cases the local co-siled 
1ransmi11ers (il should not be forgolten that all ITA and 
BBC uhf signals will eventually be received from transmillers 
located a t the same sites) will be grouped in channels within 
an 88 MHz spread, and this should facilitate the design o f 
low-cost add-o n band-pass fillers. For example, printed­
circuit "comb ,. filters would offer distinct possibilities. 
One hopes that se1-111akers will be prepared to supply suitable 
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filters 10 viewers suffering from in1crfcrcncc that results from 
what is. after all, a deficiency in receiver performance 
(though it is extremely difficult to determine what is a reason· 
able characteristic for domestic sets). On the olher hand, this 
co-siting policy may actually tempt sci-makers to pay even 
less attention, than in the past, 10 achieving good dynamic 
range: it would be easy 10 pre-set a tuner to suit lv signals 
coming from a single location even with a very limited 
dynamic ra nge. T here is liu le s ign o f any move 10 fil dual· 
gate tOFt;n; in 1v sets, though such a change would certainly 
improve dynamic range when compared wi th that being 
achieved with bipolar transisto rs- perhaps makers are 
waiting for belier ul1f performance or for the prices to come 
down to bipolar levels. 

Receiver " Immunity " 
There is ano ther tv receiver cha racteristic which should 

not be forgouen: this is what is sometimes referred to as 
the·· immunity·· of the set- the degree 10 which the receiver 
responds only lo signals arrivin~ via the aeria l feeder (in its 
correct " coax., mode). As anybody who has ever used a iv 
set in a high-s ignal area soon d iscovers. the •· immunity " 
o f many receivers is prcuy low: what with direct pick-up 
on lhc chassis. and/or response lo signals coming via the 
mains lead or as "common mode " signals on the feeder 
cable. The absence of good ·· immunity·· may mean that 
any filter in the aerial lead can prove only partly effective. 
A mains fi lter (such as that suggested by GJSYC in the 
March TT) can often help: but in extreme cases dirccl pick-up 
on the chassis can be an importa nt factor. I l seems unfortu­
nate that some tv receiver characteristics, far from improving. 
often lend 10 gel worse over the years. We know that some 
set-makers arc well aware of the problem of operating sets 
in close proximity to transmillcrs o f the mobile and amateur 
services, bu1 this is a highly com petitive field in which cost· 
cull ing prac1ices tend to spread. There seems 10 be real need 
for the best possible liaison between the Society, representing 
the amateurs. and the tv receiver induslry. It may be too 
much to hope that set-makers will ever be greatly innuenccd 
by lhc amateur viewpoint, but we should at least do our 
u1mos1 10 ensure 1ha1 they are kept informed of that view­
point. 

Stable AGC controlled Oscillators 
It is now widely appreciated that to obtain maximum 

stability from an oscillato r, some form of age loop is 
required. A high-stability crysta l oscillator, with a tempera· 
turc characteristic of about two parts in 10' per degree 
Centigrade, and with a similar figure per volt change in 
supply potential, has been described by two Italia n engineers 
(Colla and Tomasselli) in Eler:tronic De.<ig11 (19 J uly. 1969). 
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Fig 1(a). H igh stability crystal oscillator Incorporating age 
loop. (b) A possible u se of this technique Is conjunction with 

a Vackar oscillator. 0 1 any good quality rf silicon diode. 

This comprises a modified Pierce oscillator circuit with 
the crystal between gate 2 and drain of a dual-gate MOSFET. 
leaving gate l free to provide very effective age. T his circuit 
is shown in Fig. l(a). though two leads which appear in the 
original circuit have been omitted since it is felt t hese must 
have been included in error. 

An rf voltage is taken from the drain, via CJ, and fed back 
to gate 1. Any good silicon rf diode is connected between 
gate 1 and chassis as a clamp. T he system thus provides both 
de feedback, proportional to the output rf amplitude, in 
addition to the ac feedback. The Italians suggest that while 
the former keeps the output rf level constant for de supply 
variations from 5 to 15 volts, the latter keeps the output 
waveform sinusoidal, with negligible ha rmonic content, in 
spite of the square-law transfer characteristic of the 
MOSFET. No indication is given of the output voltage, but 
we suspect that this is fairly low. 

The component values are optimized for a 10-MHz crystal 
but it is claimed that the circuit works well without any 
modification at around 455 kHz. At lower frequencies. 
because of increased crystal activity. it is suggested that the 
output may not be perfectly sinusoidal; however, this can be 
remedied by increasing the value of CJ. 

While there is perhaps still o nly limited demand (although 
an increasing one) for crysta l oscillator circuits in which 
there is only negligible contributio n to drift by the circuit 
(i.e. the limitation is virtually that of the crystal itself), it 
would seem 10 me completely feasible to incorporate this 
age system in a low-output dual-gate MOSFET Vackar 
oscillator. Such a technique might well produce the most 
stable simple variable oscillator yet proposed: an outline 
suggestion of how this might be done is shown in Fig l(b). 
though component values would have to be optimised. 
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Ferrite Bead Attenuation 
Way back in 1961 (IT. August 1961, or ART page 28). 

GJHWR indicated how ferrite beads could be incorporated 
in co-ax sockets to keep rf out of af circuits. Since then, the 
use of ferrite sleeving beads to provide hf insertion loss has 
become fairly common practice; for instance, many domestic 
receivers use beads to improve the decoupling of heater 
circuits. Beads are s mall, introduce no de losses and can be 
installed by just sl ipping them on the component leads or 
wiring, and cost only a few coppers each. There are, however, 
relat ively few articles giving deta iled information on their 
use for such applications, so that many amateurs tend to use 
hir and miss methods. 

For those who would like to dig deeper into the subject, 
an article by R . B. Cowdcll in £/ectronic Design (7 June) 
provides a good deal of design data, from which the following 
brief points have been extracted . 

Typical ferrite beads can provide up to IOd B o f insertion 
loss over the range 1 MHz to I GHz; adding extra beads 
increases this insertion loss but ma kes the system more 
frequency conscious. Line c urrent through the bead has to be 
kept reasonably low to avoid saturation, though some beads 
do not saturate under about 5-amp; generally it is better to 
keep well under saturation values. The writer indicates how 
insertion loss ratio rise with increasing frequency and then 
(for a given type of bead) fall off fairly rapidly, but may then 
have a sharp second peak (this can be utilized in suppressing 
parasitic oscillation). Putt ing more beads on a line increases 
the insertion loss but tends to be more effective at lower 
frequencies than at higher frequencies; in other words it 
shifts the insertion peaks lower in frequency. A long string 
of beads tends to become very frequency conscious, and 
because o f this there will be a practical limit to the number 
of beads that can be strung on a lead. 

There is also some useful information on the use of F8 
and Fl4 beads in the £/ectro11iq11es catalogue; this mentions 
their use to prevent leakage. along de or heater leads, from 
screened boxes, and to prevent parasitic oscillation, as well 
as for the suppression of interference. Electro11iq11es note 
that when higher impedance values are required, longer 
beads or several beads can be used, or else several turns of 
wire can be wound through the bead to make a more con­
vent ional form of inductance. 

It mighl well be possible to increase the •• immunity .. 
of a tv receiver, as discussed earlier, by fitting beads over the 
main leads, to avoid the need to fit a complete mains tilter. 
We wonder if anyone has a ny information on this form of 
filter'! 

PIN Diodes on HF 
A preoccupation in preparing material for 7T is that the 

costs of the devices should be .. reasonable ", in tcm1s of 
amateur budgets. This means that quite a number of uscful­
looking linear integrated circuit (LIC) applications are 
deliberately being held over, and similarly there is usually 
not much point in referring in detail to microwave devices 
such as Gunn and Jmpatt diodes (though we feel that 
eventually these could have considerable importance to 
Amateur Radio). There are however a lways some fringe 
situations in which although, at the time of writing, the cost 
of the components may be fairly high. either these could 
come down, or alternatively the information is sufficiently 
interesting to justify its inclusion as a signpost to the future. 
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A lcucr from Frank Dorcy, BRSl6468, (who in TT 
November 1967 reported his work on FET hf front-ends) 
provides some new information on an extension to the use of 
PIN diodes. Previously in TT (e.g. TT, March 1967 or ART 
page 31). it has been indicated how these devices can be used 
as gain-controlled attenuators for vhf and microwave 
receivers. 

BRSl6468 reminds us that due to its intrinsic layer such a 
diode has a high storage time, usually denoted by• (tau). At 
low frequencies the device behaves as an ordinary diode; but 
above a frequency 1/(2-:tT), the rectifying action of the diode 
drops off al 6dB per octave, because the diode is too sluggish 
10 respond (the opposite of the Schottky diode with its low 
storage time). The mean slope of the diode characteristic 
however continues to be governed by the de bias current, 
allowing the PIN diode to be used as an electronically 
variable resistive allcnuator on signal frequencies high com­
pared with I /(2rr•). 

Most PIN diodes have storage times of the order of HlO 
nanoseconds (nS-one nanosecond being one-thousandth 
of a microsecond), so that they are suitable only for signals in 
the higher hf, vhf, uhf, and microwave bands. 

Howevcr- BRSl6468 points out- the AEl type DCl020A 
has a storage time of 10 microseconds, which means that 
I /(2rr~) has a value of about I 5 kHz. thus making the device 
suitable for use throughout the mf and hf range. He has 
recently been testing the diode as an auenuator between a 
75-ohm signal generator, and a load consisting of an 82-ohm 
resistor. with a signal frequency of about 0·5 MHz. He has 
produced attenuation curves under these conditions both with 
the diode connected as a series current-controlled attenu­
ator, and also as a shunt attenuator. 

Fig 2. Results achieved by BRS16468 using a DC1020A PIN 
d iode as an MF attenuator. 

His conclusion is that the series circuit (see Fig 2) gives 
quite encouraging results (attenuation with the shunt circuit 
varies from roughly no attenuation with no bias current to 
about 20dB attenuation with 30mA de bias). 

He stresses that the price of these diodes is currently of the 
order of £5 even though this DC 1020A is the "cheap" 
(epoxy encapsulated) form of the device. which in o ther 
forms is much more expensive. 
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Multiband Stub Dipole 
To judge by the popularity of the WJDZZ-type of trapped 

dipole, there is a continuing demand for fairly simple aerials 
that can work effectively on a number of hf bands. One 
should not, of course, forget the allractions of such "old­
fashioned" aerials as the so-called "centre-fed Zepp ·· 
(more correctly a centre-fed dipole with resonant line 
feeders), despite the current disdain for resonant feeder 
systems. 

In CQ (July, 1969), Cortland Richmond, WICEJ, des­
cribes a multiband "portable dipole" for 7, J4, 21 and 28 
MHz, although the system would seem 10 have advantages 
over the trapped dipole for fixed operation; maybe the 
Americans no longer dare lo suggest anything less than a 
beam as suitable for home use! The WICEJ aerial makes 
use of two techniques which have been previously described 
in TT, but the combination seems to be a novel ooe. These 
techniques are the well-known paralleled dipoles using 300 
ohm line (A111ate11r Radio Tech11iq11es, page 121) and the use 
of 300 ohm stub sections as originally patented by W4JRW 
(ART, page 126). 

r•o------' ~4~~.H_x ____ ...J• 1 ~ I 
t--28MHz --+; 

~ =-;r== ~ I--. -I 75.n f-- 4 -.J 
STUB STUB 

14MHz 14MHz 

Fig 3, T he Wt CEJ multiband (7, 14, 21 and 28 MHz) "portable 
d ipole." 

The WICEJ aerial (Fig 3) has an overall length of 67 ft 
which, when fed with 75-ohm line, resullS in a P• dipole 
for 7 MHz and a ~). arrangement for 21 MHz. A 28 MHz 
paralleled dipole is formed from 300 ohm ribbon. To allow 
14 MHz operation, a 14 MHz tA stub section is incorporated 
(we have made a slight modification on the original diagram 
to underline that the length of this stub section depends on 
the velocity factor of the 300-ohm ribbon) as in the W4J R W 
manner. Because of the interaction and the effect of the stub, 
the dimensions need to be adjusted by means of a grid dip 
oscillator for optimum performance on the various bands 
(there will be some compromise oo either 7 or 21 MHz). 

In practice, the whole top element can most conveniently 
be fashioned from 300-ohm twin feeder or 450-ohm open wire 
line; the lower velocity factor of the 300 ohm feeder might 
be found useful, since the inclusion of the stub section tends 
to shorten the overall length on the lower frequency band. ll 
may be found worth looking up the earlier material on this 
use of stubs in this manner, either in A RT or in the original 
QST a.rticle (December, 1960) which covered a 14 and 28 
MHz arrangement. With some care in adjustment. the result 
should be a mulliband system with appreciable advantages 
over the trap dipole. 

Multivibrator " Pulser" 
Recently, (TT, May 1969), G3HCT appealed for a simple 

" pulser" keying device to assist in checking for tvi. And 
ahhough G21S subsequently showed how a kitchen timer 
could be used as an automatic signal source for phone rigs, a 
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Fig 4. Repetitive switching device using a stable multivibrator. 
Original r elay type given as PB B (LM11) but typically 24-volt 

relays could be used. 

pulser couJd still be useful for cw rigs- and also for some 
other totally unrelated applications. For this reason, a 
circuit suggested by S. A. Ritterman in £/ecrro11ic Design 
(21 June, 1969) might well fit the bill. This provides repetitive 
switching by substituting a relay for one of the collector 
resistors in an astable multivibrator: see Fig 4. This gives 
successive switch closures of the order of the time-constant 
R x C. The component values given are said to provide 
a variable cycle between about I and 3 seconds, although a 
larger-value potentiometer would permit longer intervals 
(or a smaller series resistor would decrease the minimum 
time). 

Capacitance Meter 
A simple capacitance meter suitable for checking the 

value of mica or ceramic capacitors in ranges of 0- 100 pF 
and J00-2000 pF is described by ON5GP in CQ-QSO (July/ 
August, 1969). This instrument is intended to overcome the 

To calibrate the instrument, a known 100 pF capacitor is 
inserted and R2 adjusted for full-scale deflection of the meter. 
Then, with the switch in the other range, R I is similarly 
adjusted with a 2000 pF capacitor plugged in. The two ranges 
can then be approximately calibrated using a handful of 
capacitors of known va.lue. The scale is non-linear, and some 
improvement can be achieved by inserting a third crystal 
diode in series with the meter. 

ON5GF states that his unit was derived from an article in 
QST. However, the circle can be completed since I feel 
certain that the original source was in fact the fuU-lengtll 
article on this type of capacitance meter by T . H. Holbert, 
GM3DXJ (RSGB B11//eti11, March 1964). Apart from the 
use of a 2 MJ-lz crystal, and some variations in component 
values, the GM3DXJ unit was almost identical. rt is worth 
while again drawing attention to the value of this type of 
handy instrument, but main credit should go to GM3DXJ, 
and those readers with 1964 issues of the Bull available will 
find therein a good deal of additional information. 

Here and There 
An improvement on the usual" back-to-back "connection 

of electrolytic capacitors to form a non-polarized unit can 
be easily effected by using two diodes to short-out automatic­
ally the" reversed" capacitor: see Fig 6. The capacitors no 

Fig 6. Use of two diodes to provide Improved " non-polarized" 
electrolytic capacitance. 

longer have reverse voltage across them as happens in the 
conventional arrangement, and also each provides its fu ll 
capacitance (instead of only one half of this) to the circuit. 
The idea comes from Electronic Design (24 May, 1969). 

John Haydon, G3BLP, has been prompted by the account 

RFC 

,......__,,__~-..:.;lm~H.:......~--o....-~--~~~~~~~O""~o~~~~~~~-
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common problem of capacitors whose colour coding or other 
value identification is no longer readable. It should prove 
sufficiently accurate to allow the recovery of many compo­
nents which would otherwise have to remain unused in the 
junk box. An OCI 71 or equivalent transistor crystal oscillator 
(ON5JI suggests Channel 66, FT241 crystal) plus OC171 
amplifier feeds a 492·59 kHz signal through the unknown 
capacitor to an integrator-detector circuit and I mA fsd 
output meter. 
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Fig 5. The ONSGP version of the simple 
crystal-oscillator capacitance meter. 

of the GM3SAN FET voltmeter (TT, June) to mention the 
performance of the Mu.llard transistorized DC voltmeter 
(a sophisticated version of which was described by G3LOK 
in the RSGB B11//e1i11 a few years ago). A modified unit was 
completed in mid-1963, runs off a PP9 battery, still has the 
original battery and has never needed any re-calibration. 
The current drain is only about 0·7 mA. This would seem to 
put the bipolar one up on the FET! G3BLP is moved to ask 
whether this is a record? 
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Workshop 
Practice for the 
Radio Amateur 

H OME construction requires many skilJs, all of which 
make this facet of amateur radio a very interesting one. 

Most amateurs deciding to build some piece of equipment 
start collecting information on circuits, source of compo­
nents, and other technical data, but often forget to enquire 
about the manufacturing techniques. 

The choice of the right material for the job, the tools and 
how best to use them, combine to confuse or disappoint many 
a home constructor, and may permanently deter him from 
attempting to make even the simplest of equipment. 

The first essential is an elementary knowledge of 1he types 
of materials available and useful to the amateur. 

METALS 
Aluminium and its Alloys 

Good electrical conductor. Medium to high cost. Avail­
able in sheet, rod, tube and other forms. Usually bends and 
machines easily, but does not readily solder. With th.: 
unknown quality of this metal that mos.t amateurs use, 
soldering is best left a lone. Adhesive bonding is ve.ry good, 
when the adhesive instructions are meticulously followed, 
but such joints are not good electrically, so do not go sticking 
wiJes onto the chassis. 

It is non-corroding in normal use, but try to avoid the use 
of brass or copper in direct contact with the metal as these 
react and encourage corrosion with its attendant troubles 
of poor or non-existent electrical contact. Cadmium or other 
plated screws, nuts and washers should be used, particularly 
where the finished job is intended for long term usage. 

ff sheets of unknown properties are used, it is advisable 
to test its bending ability on a small strip (4 in x ! in). For 
reliable bending of sheet up to 0·048 in thick, it should be 
possible to bend the sample strip back on itself, and hammer 
the fold tlat, without breakage. 

A metal that looks like aluminium, and may come in10 the 
hands of the unwitting, is magnesium alloy. Filings and 
chippings from this metal are highly inflammable. They can 
burst into a glaring flame with the heat generated by filing or 
dri lling. Trying to put out such a fire with water only makes 
malters worse. (Factories where this alloy is machined use a 
chemical lire extinguisher, one type of which goes under the 
title of DX powder). 

Copper 
Very good electrical conductor. Very expensive. Available 

in sheet, rod, tube and other forms. Before work of a fom1ing 

• 54 Highfields Drive, Loughborough. Leics. 
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or bending nature is attempted, the metal should be annealed 
by heating as uniformly as possible to a bright red heat. and 
air or water cooled. If considerable bending is required. 
especially on tube or thick sheet, this annealing should be 
repeated as soon as the metal begins to resist the bending 
action. In the annealed state copper bends very easily indeed. 

Soldering is easy, but adhesive bonding can be trouble­
some. Non-corroding, but reacts with aluminium and zinc. 

Brass 
Good electrical conductor. Very expensive. Available in 

sheet, rod, tube and other forms. Soldering is easy, but like 
copper adhesive bonding is difficult. 

For work involving bending or forming, lhe most sui table 
grade is Ductile Brass. 

For panels and non-formed parts, the Half-Hard and 
Engraving Brasses arc adequate. 

Can be annealed like copper, though some care is necessary 
as brass is nearing its melting point if heated to bright red. 

Non-corroding, but reacts with aluminium and zinc. 

Tin Plate 
Good electrical conductor. Cheap, and avai lable in sheet 

form around 0·020 in thick. Soldering, adhesive bonding 
bending and machining are easy. 

Non corroding under normal conditions. Cut edges should 
be re-tinned with solder if the full benefits of non-corroding 
properties are required. 

Steel 
An electrical conductor. Cheap, and available in numerous 

forms, and qualities. Most sheet forms commonly avai lable 
wi ll bend, solder and machine easily. Unless plated or well 
painted, corrosion is a problem. For outdoor use galvanizing 
is perhaps the best fom1 of protec1ion. 

• • • 
All the above metals work-harden. That is, if rcpea1edly 

bent and straightened at the same point they will break. 
In the case of copper. brass and steel, annealing removes the 
effects of work hardening. Aluminium and alloys can be 
annealed, buC this is a specialised process, normally outside 
the range of the home workshop. 

Where copper and brass have to come into good electrical 
contact with aluminium, they can be tinned with solder. 
along the contacting face of the copper or brass. 

So much for metals. lf further information o n these o r 
other types is .required, a useful book is Mel(//.\' published 
by Product Journals Limited. 
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PLASTICS 
Laminates 

Various base metals such as paper, cottoo, glass, asbestos 
and others are bonded together by selected resins. The 
combination of the resin and the base fabrics produce la.mi­
nates for many applications. Readily available forms are 
sheet, rod and tube. They cannot be formed, though certain 
shapes can he laminated to order, wheo the quantities etc. 
warranl. Normal machining is possible, particularly if 
allention is paid to the lay of the base material. Drilled and/ 
or tapped holes should he arranged so that they go through 
at right angles to, and not in the same plane as the lamina­
tions. 

Most laminates are water absorbent lo some varying 
degree. Where components made from this material are 
exposed to wet conditions and are expected to iosuJate, tbe 
glass or nyloo fabric based laminates should he preferred. 
Similarly for applications where the dielectric properties are 
important (vhf converters, etc). The normal heat generated 
by valves will not harm these laminates. Where higher 
temperatures are encountered (150-300°C), the glass or 
asbestos fabric bases should be used. 

Costs range from cheap for the paper and cotton bases, to 
expensive for the nylon and glass base. (The Nylon based 
laminates are not readily available in this country to date.) 

Acrylics (Perspex) 
Commonly available in clear or coloured sheet, rod or 

tube and may he encountered as injection or vacuum 
mouldings. 

May be formed by heating, but not with a flame as this 
plastic is combustible and gives off toxic fumes if burnt. If 
placed in a pan of water and simmered, or in the oven- XYL 
permitting- a t around 200°F, the plastic softens and can he 
formed easily. Stop forming and reheat the moment harden­
ing is felt. 

Bonding can be· done with ease and success. A suitable glue 
can be made by mixing acrylic filings or small chippings 
with trichlorethylene, to the required consistence. This 
form of glue is a lso useful for securing coils or waterproofing 
aerials, traps, etc. Wami11g- trichlorethylene fumes are 
highly toxic. Use only in the open air. Do NOT inhale the 
fumes, nor smoke whilst using this chemical, or the glue 
made with it. 

The polishing of cut edges, or scratch marks can be done 
by sequentia lly filing, emerying (using first the medium grade 
and working down to the Crocus paper grade) and finishing 
off with a mixture of metal polish and Vim, the proportions 
of which are reduced until tbe final polish is achieved with 
metal polish alone. Commercial polishing compounds are 
available. 

When drilling, sawing or filing, ensure that the work is 
adequately supported, as these plastics are not flexible and 
can shauer or crack very easily. It is important also to use a 
slow speed drill, perhaps with paraffin lubricant, to avoid 
heating and melting the Perspex. Where holes are used in 
such a manner as to put the plastic under a tensile or pulling 
load, it is advisable to chamfer or radius the edges of the 
holes on both sides. Most sheet forms are supplied covered 
with protective paper and it should be cut, drilled and filed 
with this left in place. 

Do not use in direct contact with valves and lamps. 
Cost medium to expensive. 
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Epoxides 
This covers a group of medium to expensively priced heat 

setting resins, which can he used for bonding, surface coating, 
laminating or encapsulation. Whatever the application the 
make.rs' instructions should he meticulously followed, or 
failure is certain. Encapsulation can he carried out very 
easily, at home, by using what is termed the cold setting 
or working types of resins. The biggest hazard in home 
encapsulation is air bubbles (the professionals do their 
encapsulating under vacuum), but this hazard can be mini­
mized by warming the work and the resin to around 100°F 
and providing a generous shrinkage allowance, with a large 
pouring area, which can he cut off from the dried encapsula­
tion. 

Surface coatings can he applied by dipping, spraying or 
brushing. The resins for this type of work want to he 
flexibilized and in this state they are ideal for protecting 
beams, traps, etc. 

Laminating kits a re available, and do not really warrant 
detailed description. The same goes for bonding resins with 
the exception of three general rules. 

l . Thoroughly degrease, for even finger marks impair 
bonding. 

2. Roughen the joint faces with a file or scratch card. 
3. No joints under a peeling type of load. 

Most of the disappointed users of epoxy adhesives can 
usually attribute failure to the non-observance of the above 
rules. 

General 
All the above mentioned plastics are electrical and thermal 

insulators. The degree of insulation can he considered as 
very good for most amateur purposes. PVC, PTFE and other 
plastics may he encountered, but only those so far commonly 
available and easily worked have been listed here. 

For further information a useful book is Plastics, pub­
lished by Product Journals Limited. 

Tools required by the Radio Amateur 
Any tool purchased with reliable use in mind should he the 

best that the XYL and the bank manager can afford. Bazaar 
type tools, especially those used for measurement, are a last 
resort. 

Most amateurs have a shack, room or some place with a 
bench and a vice of one type or another. Accepting these, the 
range and type of useful tools available is virtually limitless, 
unlike most pockets. Basic tools and a few useful extras will 
therefore he listed here. 
Soldering Irons-IS watt lnstrument 

50 watt Electricians and a 
200 watt Heavy Duty 

Electrician's pliers, side cutlers, watchmaker's shears, long 
nosed pliers with and without grooved ends, 4 oz ball pein 
hammer, 4 oz or 8 oz soft faced hammer. Twist drilf.~ in high 
speed steel (not carbon steel) in at least fractional sizes from 
-t1r in to -i in diameter. Hand or electric drill- a drilling stand 
of the DIY drill kits is a valuable addition. The drill chuck 
capacity should at least match the range of drills on hand. 
Large and small hacksaw with blades (24 or 32 teeth per inch 
hand blades preferred)-a recent hacksawing addition is the 
type known as the "automatic or endless hacksaw." This is a 
combination of a pad and jig saw; the saw can be used for 
sawing large sheets as it has no frame to interfere. Screw-

891 



drfrers-4 in insulated plus 6 in or 8 in electricians. An 
instrument maker's set is also very uscrul. 
Spanners- box and open ended types- in al least the BA 
sizes. 
Hexagon socket screw wrt:11ches- at least BA range. 
Files a11d lra11d/e.1·-6 i11 seco11d cut. Hand, lwlf-ro11111J. round 
and three square, also the same shapes in round handle 11eedle 
files. 
S11rfor111 or similar type of file or plane. 
Repair111a11's reamer. 

Next a few extras, which for the serious or st ruggling 
constructor can help considerably 10 reduce the time spent 
"chassis bashing " and improve the quality of the work. 
Be11di11g bars with or without radius bending allachment­
Fig. I. These will have to be a home-made item. and the 
things to check when acquiring the steel angle are its straight· 
ness and squareness. If either of these arc not up to much the 
corrective actions will require skills which may be beyond 
those so far acquired. A milling o r surface grinding machinist 
is a good friend to have in these circumstances. Surprisingly 
enough, old bed frame a ngle, provided it hasn't rusted too 
badly, usually makes very good bending bars. The length 
and the distance between the clamping bolts of the bars 
governs two things. First is the maximum width or metal or 
ot her material bought. Anyone who has tried cutting a 6 ft x 
4 ft sheet of a luminium will know the difficulties. The answer 
here is, if buying materials in these sort of quantities, have 
them guillotined or sawn to a width which will lit in between 
the bending bar clamp bolls. The length of sheet won't 
matter. Second is the maximum size of chassis or cabinet 
which can be produced. 

Tool-makers clamps. These are available in several sizes. T wo 
3 in clamps are preferable for most amateur purposes. These 
clamps should not be confused with the Joiners' '' C •· or 
"G "types. 
Chassis screw-up p1111cltes or hole saws-~ in to J t in diam in 
t in steps. T hese can now be replaced by a stepped drill which 
is made especially for drilling sbcet up to t in thick. These 
drills cover a range of s izes-one type will drill holes in 11.r in 
steps from tin to Ii in diam on one drill. They are expensive­
around £8-but good value when compared with cost of the 
same range of Punches or Saws. 

Lastly, the measuring and marking out tools. ll is very 
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Fig 2. Combination square used for squaring-up prior to b end ­
in g or cutting. 

diflicult to classify tools in order of usefulness, but these 
will, or should, be the most used. 
£ngi11eer's co111bi11atio11 square- Fig 2. 
Various types and sizes are available. The type with the 12 in 
rule and square head only is preferred from the usefulness to 
cost viewpoint. Ensure ihat the combination square pur­
chased is 1101 of the Pauern Makers' type, otherwise measure-

Fig 1. B ending bars w ith a 
radius bend attachment . 

menls will lx.'Come very confusing indeed. To check, place a 
known standard I in graduated rule alongside the combina­
tion square rule 1 in graduations. If they match over the full 
12 in a ll is well. Most combination squares arc supplied with 
a scriber which fits into a hole on the square head, so it 
really is 4 tools in one. (Fig 4). 
4 i11 or 6 irt spri11g dividers. 
4 i11 or 6 in Je1111y calipers-the type with the positive register 
shoulder is preferred. 
Automatic ce111re p1111ch. 

This is a formidable list of tools, and if buying from scratch 
will be very costly. /\. retiring fitter or toolmaker often sells 
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off his tool kit, and many good but used tools can be obtained 
at a reasonable price. Some tool shops run a .. tool club" 
primarily intended for the young impecunious apprentices. 
Whichever way they are acquired, these tools a.re a must, if 
pleasurable and successful ·•chassis bashing" is the aim. 

How to use these tools / 
Hole drilling is straightforward, but often on thin sheet 

the holes produced are anything but round. In the.~e circum­
stances drill the hole undersize and ream. T h is will produce 
a round hole, and provided the reamer has been alJowed to 
cut without being forced, the edges of the hole will be burr 
free. The use of a large drill for hole deburring is not recom­
mended on l.he softer metals, unless the ·· touch ., for this 
method has been acquired. A countersink or rose-bit is 
more suitable as they have more culling edges than a drill 
and do not" dig in." 

Always centre-pop the hole position before drilling. 
Filing is an art which can only be acquired by practice. 

General rules are: 

(i) Always use a handle with the file. This eliminates the 
possibility of running a file tang into the wrist, and 
enables the file to be properly guided. 

(i i) Use a sharp fi le. (Use new files first on o nly the softer 
metals such as brass afld aluminium and as their s harp­
ness wears off use them for fil ing steel a nd harder 
metals). 

(i ii) :Oo not force the file lo cul. Only a light and relaxed 
pressure is required which a lso aids the accuracy of 
filing . 

(iv) Keep the file clean by brushing with a fi le card or by 
rubbing a piece of soft brass or copper a long the teeth 
grooves. 

When bending or forming sheet metal never use the 
hammer directly o n the metal. Either use a sort faced hammer 
or a block of wood to act as a buffer for the hammer blows. 
This will stop all those humps and hollows along the bends. 
(Fig 3). 

When three sides arc formed by bending, the point of 
intersection of the bend lines should be drilled, before bend­
ing, with a hole diameter of between two and four times the 
thickness of the metal. This prevents corner bulge. ( Fig 4). 

Tube bending for beams, tuned lines, etc. need not be 
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l) 

BENDING HOLES 
(SEE TEXT) 

Fig 4. Marking out a box on sheet metal us in g a comb ination 
sq uare. 

difficult, a nd flattening or kinking can be avoided by observ­
ing the fo llowing: 

(i). Ensure the tube is suitable for bending. In the case of 
copper a nd brass this means annealing as previously 
mentioned. For a luminium/alloy carry out a sample 
bend o n an unwanted piece of the tube. 

(ii). Unless skilled or equipped with specialized tooling, do 
not attempt to bend to a radius o r less ihan three times 
the tube outside diameter, e.g. ~ in o.d. tube- I! in 
minimum bend radius. 

(iii). Always bend round a former shaped to the required 
radius. 

(iv). Pack the tube with fine sand and cork both ends. T his 
will minimize the risk o f kinking during bending. The 
sand can be washed out afterwards. 

Cut1ing long strips of metal with tin snips or shears is 
a n experL"s job. The cut edges usually produced by non­
expcrts arc a nything but straight and they require flattening 

Fig 5. B ending bars used as a guide for sawing. 

Fig 3. B uffe r for h am mering the bends. 
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A PACKING PIECE THE SAM E THICKNESS AS THE METAL USED FOR THE 
BOX ENSURES THAT THE LUGS, WHEN eEllT. WILL FIT INTO THE BOX ENDS 

Fig 6. A packing piece the same thickness as the metal used 
for the box ensures that lugs, when b ent , will flt Into box ends. 

to remove the cutting curl. Tin snips are best used where a 
one-snip cut will remove the required amount of metal, such 
as 45° corners, or the trimming to length of narrow strips. 
Laminates and plastics should always be sawn. The use of 
bending bars as a guide for cutting and fi lini: are shown in 
Figs 5 and 9 

Large cut-outs for dials etc can be made in at least two 
ways, both simple and well within the range of the home 
workshop lechnician. 

(i). Drill contiguous holes of a round .t in diam. on the waste 
side of the hole and about Yi; in to l in away from the 
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finished size markings. Knock out the waste and file to 
size, using the bending bars as a guide for the straight 
portions. This method can be used for the large round 
meter holes, but the filing of round holes though not 
difficult requires patience, and a half-round file, 

(ii). Drill holes at the comers and using a saw file (Abrafile) 
saw out the waste, leaving about !& in all round for 
trimming by filing. Again the bending bars can be used 
as a guide, but care should be taken to ensure that the 
saw file does not cut them. 

Large round holes can a lso be made using a tank or 
washer cutter. The biggest snag with this method is obtaining 
an even cut around the full circle. With hand drilling this is 
almost impossible, but by c lamping the work onto a block of 
wood and drilling through the work into the wood with the 
centre pilot drill of the cutter, a guide is provided which 
improves things a little. Machine drilling requires the 
slowest speed possible (no more than 500 rpm). 

The de-burring of large holes can be awkward, particularly 
on existing panels where the finish wants to be left as intact 
as possible. The small half-round needle tile enables this to be 
done easily. The file is used in the " draw " fashion. That is 
both ends of the file are held and the file is drawn round the 
edges to be de-burred, in a similar manner to a spokeshave. 
so producing a small chamfer. 

Before any drilling, filing or bending can be attempted, the 

Fig 7. Cabinet design suitable for 
home construction. 
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Fig 8. Using a toolmaker's clamp to position the bending 
block w h en forming t he last side of a box. 

work mus1 be marked out. The accuracy with which this is 
clone governs the fu1urc resulls, so great care is necessary 
and worthwhile. Measurements a nd squareness checks should 
be made from one or two datum edges. Consider marking out 
the sheet for the box shown in Fig 4. The first o peration is to 
obtain two edges stTaight and at right angles to each other. 
The method of doing this should be clear from the illustra­
tions. These two edges arc now the datum edges for vertical 
and horizontal measurements. The overall size of the sheet 
is marked out and cul to size. This results in a sheet with all 
corners square and all edges straight . In this case the box 
sides arc to be the same depth; therefore adjust the Jenny 
calipers 10 the required measurement and locating from each 
edge in turn scribe round the sheet. C heck with the combina­
tion square from the datum edges, that these lines are 
parallel to their respective edges. lf no Jenny calipers, the 
combination square can be used by sctting the rule to the 
required measurement and scribing round the sheet with a 
scriber held against the end of the rule. If the box is now 
bent to these lines the sides will all be !he same depth, and 
if the squareness of the sheet was originally right the bottom 
or width of the box will be true, with sides parallel and ends 
square. The illustrations for the remainder of the box 
marking out and bending are self-explanatory. 

Existing chassis or panels should be similarly marked out 
using the clawm edges. If a truly square corner is n ot avai l­
able, then use o nly the longest and straightest side as a datum, 
and the end of the Combination Square rule to mark out the 
right angle lines. A line at right angles 10 this single datum 
edge can be used to mark off the measurements in this plane. 

Ho le centres should be scribed in and it is worthwhile to 
scribe each hole d iameter around its centre. This helps in 
ensuring that the right size hole is drilled. and in c hecking 
that holes do not foul. When sc rew-up chassis punches are 
used these scribed diameters can be used to accurately locate 
the punch. 

When a gleaming polished chassis is purchased, marking 
out directly on to it will spoil the finish, so obtain a piece o f 
draughting film and mark out on this in pencil. Using 
draughting tape, stic k the film on to the chassis and centre 
pop through the hole positions and around the outline of any 
cut outs. After removing the film scribe in rhe hole diameters 
and join up the cut out outline dots. 

Fixing holes for meters, I FT"s, etc should be carefully 
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measured and these measurements t ransferred to the work. 
In these cases, where holes or cut-outs a re related to each 
other and not to some other edge of the chassis or panel, a 
vertical and horizontal datum for these holes alone should be 
used. In the event of repeat sets of holes occurring it is often 
worthwhile to make up a metal drilling template on to which 
is clearly marked the location datum lines (cg The centre of 
the slug adjusting hole for ift's, or the relay clamp screw for 
GPO type relays). These lines can then be matched up with 
those marked out on the chassis and the template clamped 
in place ready for drilling. C learly mark the viewed side of 
the template. This will minimize the risk of using it the wrong 
way round. The centres of holes of the same diameter can be 
found by simply measuring from the inside edge of one hole 
to the outside edge of the other. 

The adage" cut once measure twice" when applied saves 
a lot of cussing. 

The cabinet construction shown in Fig 7 is very simple 
10 make, a nd looks very professional. The front and rear 
panels are made as a pair, and similarly for the sides. ll is 
advisable to screw these panels to the angle pieces. which 
allows caS)' removal sho uld a c hange of layout be required. 
Cadmium-plated self-tapping screws of the Pan-head type 
can be used with very sat isfactory resuhs. The bending bars 
with radius attachment are essentia l for the making of the 
top and bottom covers, which will usually be made from 
perforated metal. 

The edging strips are best made from l2 in or t in thick 
metal , and the radius comers also require the radius attach­
ment of the bending bars. T he joint of each edging strip can 
be made simply by overlapping, marking off and sawing 
to give a butt joint. If this is too difficult the edging strips can 
be left off along the bottom edges. 

Chassis panels are mounted o n angle fastened to rhe front. 
back o r side panels, o f the cabinet. All the angle p ieces can 
be extruded section, or made from st rip bent to suit. From the 
appearance viewpoint with this form of cabinet the front 
profile requires that the height be about half rhe width (6 in 
height- 12 in or 13 in width). The top or bottom profile 
looks good in perforated metal with a depth to width ratio 
of one to one. One ocher feature is that of matching appear­
ance. Mother receiver and Father transmitter look radiant 
when surrounded with obviously their family ofSWR Meter, 
Kcyer, PSU, etc. 

FINISHING 
Having built the equipment the urge to use it may be so 

great that there is no time to finish it off. This is a shame, 
because the finish affects the appearance, which in turn adds 
or subtracts from the pleasure or home-made equipment. 
The time spent on construction may be co nsiderable but 
chat spent on finishing is undo ubtedly rhe most rewarding. 

Painting is probably the most common form oflinish used. 
The combination of two or more colours can enhance the 
equipment. The choice is limit less and most amateurs try 
to adopt some standard colour scheme. Brush painting very 
rarely gives a good surface and a considerable amount or 
elbow grease is required to burnish this form of painting 
into anything like a smooth finish. Brush applied hammer or 
crinkle finish paints are pleasing, bur this type of finish is 
unsuitable for the larger front panels of. say, receivers or 
tra nsmitters where a monotone finish looks far super ior. 
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Spray pa111L111g is now within the realms of the home 
constructor. particularly with the aerosol paints. These are 
expensive in themselves but the cost or paint per square inch 
is reasonable. A few practice runs on an unwanted piece of 
metal. enable the technique of spray pain1ing Lo be quickly 
acquired. The spraying of corners somctime.s gives 1rouble. 
and the paint may splodge. The technique here is LO spray 
each corner face in turn, masking off 1he 01hcr faces, which 
may or may not be freshly painted, by holding a piec.: of 
cardboard in the path of 1hc unwanced spray. 

Fo r the painting of panels another useful and easily applied 
method is spin-coating. The panel is spun at abou1 5010 100 
rpm and the paint is poured onto the centre. This immediately 
flows ou1wards and a very thin and even film of paint is 
deposited on the panel. Paint Ries off so ensure tha t this 
operation is carried out somewhere that cannot be spoilt by 
blobs of paint. 

The face plate of the DIV drill kits can be held in the chuck 
of a hand dri ll. which in turn is held upright in a vice, and the 
panel can be stuck to this plate with double-sided adhesive 
tape, to provide one me1hod of obtaining the spin. Another 
method is to use an old gramophone turntable and motor. 
The top speed or these is about right for good coating. 

When cellulose lacquers a rc applied by this method the 
coaling is usually dry by the time the spinning has stopped. 

This spin method of coating is a lso very good for the 
application of Photo Resists, when making printed circuits. 

Before any painting can be done, the surfaces should be 
suitably prepared. The resultant ease of obtaining a smooth 
finish depends on the quality of the unpainted surface and the 
methods of prcpara1ion. 

The first essential is to ensure the surface is burr free and 
smooth. Any scratch marks should be smoothed out o r after 
priming filled in with one of the proprieiary fillers, and 1his 
should be thoroughly blended in to leave a smooih Rat 
surface. It is essential to degrease thoroughly the surface 
prior to painting. A very effective surface pepara1ion is to 
wash and scrub the panels etc. with hot water, cleaning 
powder and wire wool. This results in a very smooth surface 
which is a lso grease free. 

Surfaces can also be prepared and sometimes finished by 
etching. As most of the substances used for th is technique are 
dangerous to handle this method is not recommended, 
particularly in the home workshop over-run with young 
harmonics. For copper, brass, steel and aluminium, a 
solution of ferric chloride wi ll etch to produce a reasonable 
surface. The previously mentioned surface degreasing and 
scrubbing should be carried out prior to etching. The juice 
from stewed rhubarb cleans aluminium a treat and, apart 
from 1he No 9's effect, is no t harmful. 

The next step in the painting of metals is priming. For 
steels use the oxide primers, to sui t the type of paint that will 
be used for the finish. For aluminium-alloys the etch type 
primers should be used, particularly on parts subject to 
llexing. It is sacrilege to paint brass or copper, but if 
unavoidable the priming can be done using the undercoat 
paints: do not use any of the zinc or aluminium based 
primers. 

After priming and when the work has thoroughly dried, a 
light rub down with very fi ne wet and di)• paper or pummice 
powder and water will smooth off ready for the under 
or finishing coats. 

With modern paints the use of undercoats is not really 
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Fig 9. Bending bars used as a g uide for flling. T he Surform 
type flle is ideal for most materials, as it w ill cul these and not 

t he bending bars. 

necessary, as their function is primarily to ensure the colour 
coverage and most top o r finishing paints will cover and 
colour anyway. 

There are so many types of paints to choose from that a 
li11le personal experimenting is advisable. Most paint mam1-
facturers will supply literature on their products on request. 
A few types arc listed below. 

Acrylic and alkyd paints- good gloss; flexible; durable; 
suitable for metal protection and decoration; reasonably 
priced. 

Bi111111i11011.1· paints-useful and cheap; suitable fo r protec­
tion of masts and other outdoor metalwork; usually black 
semi-gloss finish. 

Cellulose lacquers- reasonably priced; quick d rying with 
high gloss which can be improved by polishing; available in 
aerosol cans. Preferred because of its general ease of use and 
quality of finish. The fast drying properties considerably 
reduce the risk of dust marred work. 

Polyurethane pail/ls- high gloss hard abrasion resistant 
fin ish: reasonably priced ; sometimes difficult 10 apply. 

Stoving pail/ls- usually of the acrylic or alkyd 1ypes which 
rely on stoving to complete the chemical changes of drying. 
The resultant finishes arc hard, durable and can be very 
glossy. 

The number of coats of paint and method of application 
is entirely a matter of choice, but a ll painting should be 
carried out in a warm, dry and as dust free as possible. 
atmosphere. If the painted work can be popped in an oven 
a t around 180"F drying wi ll be greatly assisted. Don't pul 
the work in wi1h the weekend joint, as the fat from this ruins 
the finish and the mea t doesn' t taste too good either. 

Decorative laminates and thin self adhesive plastic sheets 
(i.e. Fablon. Contact. etc) can be used to good effect for the 
front panels of receivers and transmi11crs. They should all be 
backed wi th a metal panel 10 give adequate support and good 
rf screening or electrical contact. The laminates can be glued 
o r screwed to the metal backing panel. On some designs it is 
possible to utilize the dial. potentiometer o r switch fasteners 
to secure the laminate facing. tr subsequeni modifications 
arc likely this last method of fixing is probably the best. 

The self adhesive plastic sheets are relatively cheap and 
easy 10 use. Their one drawback is that of shrinkage with age. 
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This can be minimized by heating the panel to which the 
rlastie is to be aprlied 10 a temperature of around 140°F 
(just too hot to hold with comfort) and then in this condition 
apply the plastic sheet. A generous overlap should be left. 
~ in to : in all round. and the now faced panel should be 
clamped between two sheets of blockboard o r similar and 
allowed to cool before trimming the facing to size. The 
trimming is easily done using a sharp modelling knife a nd 
experience suggests that the folding over of the p lastic sheet. 
in an auempi to cover the panel edges, is inadvisable. 

Self adhesive coloured and chrome tapes can be used to 
line in features of the panel or cabinet. There is a st rong 
tendency, due to the case of application. to overdo this a nd 
finish up with something that looks like a cross between a 
juke box and an ·· auto " radiator gri ll. 

Lcuering panel work used to be a problem. Machine 
engraving is undoubtedly the best way of doing this. but at 
today's prices it is prohibitive. The stamping or the hand held 
vibro engraving techniques, usually leave much to be desired. 
Engraving by hand is fascinating to watch but the men who 
can do this today arc very few. 

The wet slide-on transfers are effective but arc fast being 
replaced by the self-adhesive, rub on type of lettering, such 
as Letrasct, Leuerpress and others. These arc so easy to use 
and completely effective that the initial expense of buying the 
lettering sheets is not worth considering. The type faces 
available are extensive and it is advisable to choose one style 
and stick to this. Variations of signal importance can be 
made by using upper and lower case and different point size 
of the same style characters. Most of the type styles are 
available in black or white and this should cover most 
requirements. 

Unfortunately these letters can be easily rubbed off, 
therefore a protective covering o f some kind is required. The 
completely lettered panel can be coated with a clear lacquer. 
This lacquer may react with the surface of application, so a 
little Lest beforehand will save a lot of trouble. 

Another method is to cover the panel with a self adhesive 
plastic sheet. This has the same drawback as previously 
mentio ned, shrinkage, and one other: being self adhesive it 
must be applied right first time as a ny attempt to peel off and 
start again will remove all the lettering. 

The easiest protection is obtained by facing up with a 
thin Ci1 in to i\r in thick) sheet of transparent perspex, held 
Lo the front panel by screws or the existing component 
fasteners. 

Etch engraving is very effective but requires tecltnjques 
which are not within the scope of this article. Those familiar 
with the production of printed circuits can utilize the experi­
ence gained from this for the making of etch engraved panels. 

Self adhesive labels made o n the hand operated lettering 
machines are a very useful way of marking controls, etc. but 
do not acid much to the appearance of the equipment. 

Dial calibrating is often a problem and can be tackled in 
many ways depending on the requirements a nd the dial used . 
Probably the best dial avai lable today is the Eddystone 898. 
It is so expensive that good clear calibrat ion is a must, and 
many a trembling hand has drawn back from altempting to 
mark !he dial. 

All preliminary marking should be made lightly in B or HB 
pencil, which for line work should be sharpened to a chisel 
point. The squareness o f the lines can be obtained by using 
the combination square as a guide. When all is satisfactory 
inking-in can proceed. The now pencil marked surface 
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should be thoroughly cleaned us ing .. Pounce .. or frcnch 
chalk applied lightly with a soft cluster. This will not rub 
off the pencil marks, but will allow splodge free inking. 
Using a draughtsman's lining pen, set to the correct width 
of line. and the combination square ru le as a guide. ink in 
any horizontal lines. Allow this to dry thoroughly. Next 
proceed to ink in all vertical lines working from one side and 
doing every line as it occurs whether on different levels or not. 
To mi.nimize the risk of line thickening at the finishing ends. 
work such that the line and the pen finish on one of the 
horizontal lines. If a mistake is made, dab the area dry with 
blott ing paper and wipe off with a wet cloth: any slight 
smudges can be removed la ter with a rubber. 

The ink for lining in should be good quality Indian 
suitable for paper. Colour inks can be used but greater care 
is necessary as these inks tend to run very easily. All figures 
and letters should be of the rub-on type, a nd applied as the 
manufacturer recommends. There is no need to protect 
these letters in this instance, as there is little likelihood or 
abrasion once the dial is in p lace. 

Some dials are made of plastic a nd these arc calibrated in 
the same manner, but using an ink of the acid etching type. 
This ink etches into the plastic and any errors should be 
wiped off immediately. 

The lining pen should be fiJled very sparingly and a column 
of ink about i in long from the tip is about the maximum 
amount, if blots are to be avoided. The pen should be wiped 
clean before each refi ll as any whiskers or dried ink will 
cause uncvca line thickness or splodging. 

Dials for GDO, Field Strength meters, etc. can be made by 
sticking white smooth surface paper on to a metal or p lastic 
supporting p late (tobacco tin lids arc ideal). Calibrate and 
letter as required, spray with a clear lacquer and a last ing 
job is produced. 

Other finishes, such as chrome plating, colouring, anodiz­
ing, etc, which have to be carried out by an appropriate firm 
are well worthwhile but a few words of advice may be help­
ful. 

Most finishing firms do not pre-polish or clre.ss the work 
prior to finishing. With plating, the article will be plated as 
received, scratch marks and a ll. This is very disconcerting so 
ensure that all work for plating is highly polished and scratch 
free. A hard fell pad on the electric drill together with 
buffing compound cuts out the hard work. Fingers get a b it 
dirty but the work shines nicely. 

Brass, copper and steel all polish easily. Aluminium is 
slightly more difficult as the metal tends to pick up on the 
polishing head and produce deep scratch marks. The risk of 
this happening is reduced by using oil with the buffing 
compound and ensuring that the metal being polished and 
the polishing wheel arc kept cool. Aluminium is usually 
anodized and coloured, which does not necessitate a h ighly 
polished surface. To improve the finish on this material the 
contractor can be asked Lo carry out some form of etch 
treatment to improve the s urface finish prior to a nodi7.ing 
or colouring. 

All these finishes arc expensive, but do provide corrosion 
protection as well as enhancing appearance. 

DESIGN THOUGHTS 
Initial planning of the home constructed project involves 

time, observation and experience. The more o f each that can 
be'dcvolccl at this stage, the better the results arc likely to be. 
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Truly experimental work will nol by ils very nature require 
a prelty prctly looking cabinet. and versatility of chassis or 
panel work are probably the mosl imporlanl hardware 
requirements. Modular type o f construction is rapidly gaining 
favour and with it lhe chassis becomes nothing more than 
strip supports for boxes and PC Boards. The cabinet illus­
trated in Fig 7 is an ideal box for much of this type of work. 
When the experimenting has proved satisfactory or when a 
proven circuit is being made. and a permanent job is the 
aim. some thought sho uld be devoted 10 the outward 
appearance of the finished projec1. 

A considerable amount of lime has been and is being 
dcvolcd to find ing out how to think a design. II should be 
possible 10 glean a few ideas from this effort and utilize it for 
the amateur. 

One piece of terminology a lready menl ioned in 1 he pages of 
lhisjournal is" Value Engineering." Similar terms have been 
devised to describe syslems and melhods by which the design 
processes can be ralionalizcd. All these syslems and methods 
can be relaled to the use of common sense combined with 
personal and 01her people's experience. 

Most amaleurs employ some degree of value engineering or 
analysis: a field strength meter with an Eddystone 898 dial is 
very nice, but is a waste of money and a good dial. Alterna­
tively a K WM2 with a crank-up and tilt over tower support­
ing a Tl-f6, which is fed by 9d a yard type of coax. is equally 
Slllpid. Wilh today's high cost o f components the value side 
of designing is very important even for one-off amateur 
jobs. 

Design Oplimisation is another of these expressions. Is it 
possible, at the design s tage. to ensure that the design chosen 
is the right one? Arc betler ways available? If this valve base 
goes with Pin I to the south what will happen 10 the resisto r 
coming in from the ht line? 

Obviously the experienced constructor works out much of 
this sort of thing subco nsciously. 

For the novice this is the point where observation can be 
applied to great advantage. A notebook can be used to jot 
down the way so-and-so does this or that, and why, if this is 
possible. Eventually a s tore of useful knowledge is collected 
and combined experience can be utilized. It is not suggested 
that lhis should be the sole duty, but in the same way that 
knowledge is gained on the radio and operating sides so it 
should with design, and the idea is to gain as much experience 
as possible in the shortest time. 

Al the design stage a list of fors a nd againsts could be 
made of various layouts. Eventually the finalised layout will 
in all probability look nothing like the first one, but will be 
a combination of the bes t points of each. Anyone who bas 
tried to make a printed circuit board from a schematic circuir 
diagram of something involving six or more transistors and 
their associated bits and pieces will know this layout design 
technique. 

The chance 10 study commercial equipment should never 
be passed by. It is amazing what the professionals seem to 
get away with, and the thinking out o f how it's done adds 
greatly to the funds of knowledge. 

Lasrly is the art istic side o f design. The professional types 
responsible for this are usually titled Industrial Designers. and 
rhey like to be in on the design at any stage but the last. 
One of their functions of design is to ensure rhat it has 
funciional as well as aesthetic appeal. 

The funct io nal side can be evaluated very easily for home-
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made gear. Consider a receiver design and list. in order of 
preference, what functions (knobs. swi1ches, dials. etc) arc 
require.cl to appear on the front panels. The list may finish up 
like this: 
(i) Dial 
(ii) Tuning 
(iii) Bandset 
and so on. 

(iv) S-Metcr (vii) AF Gain 
(v) RF Gain (viii) Selcc1ivity Control/s 
(vi) Phone's Socket (iv) AGC O n Off 

This forms the basis for the panel layout. In this instance 
if the design has fulfilled its intent. when looking at the 
receiver the first thing noticed should be the dial, the next 
thing the tuning, and so on. A rough sketch. to size if 
possible, can be made of this before work commences, and 
lried on a few friends (the XYL is usually a biased judge of 
these matters) 10 see if the desired effect has been achieved. 

Most commercial firms producing amateur equipment 
employ such techniques and their "styling" can be scruti­
nized to decide what each considered important. 

KW Electronics, if they will permit a mention, produce 
some very interesting examples of styling. A look at their 
earlier products through to the latest .. Atlanta " will more 
than illustrate this point. 

Many insignificant features of a front panel can be brought 
into prominence, if required, by the use of colour or by the 
size of lettering used to indicate its fu nction. The techniques 
of doing this arc very difficult to apply a nd great care has to 
be exercised if the "juke box " effect is to be avoided. For a 
trial run of this technique, limit the colour or tone change{; to 
a ni;uim um of 3, aod leave the letter size changes our alto­
gether. Areas of fu nctions can be outlined in chrome or 
coloured self adhesive strip. 

The dial is usually the significant feature and the use of 
multi-<:olours on this should be treated with very great care 
indeed, or avoided completely. 

Wherever possible stick to one style of knob and switch. 
The functional importance of these can be broughr out by 
using various sizes of the same general pattern. Communica­
tion equipment ought to have business-like controls, and the 
use of the domestic radio type knobs just doesn't look right. 

Electronic equipment styles change very much like dress 
fashions. This leaves plenty of scope for the amateur to try 
some •• way out " designs, the results of which would be 
interesting to see. Maybe. like past dress fashions, the o ld 
polished mahogany box with li ft up lid and a l in thick 
ebonire panel concealing a wol\derful bread board layout, 
wi ll return. Perhaps someone will then write an art icle on 
Jo inery and Wood Polishing for the Radio Amateur. 

Some items and their manufacturers: 
Epoxy Resins 

C.l.B.A. (ARL) Ltd., Duxford, Cambridge. 
Shell Chemicals U.K. Ltd., Shell Centre, Downsrream 

Building, SEI. 

Laminates 
T ufnol Ltd., Perry Barr. Birmingham, 22B. 
Bakelite Xylonite Ltd., 12- 18 Grosvenor Gardens, SW!. 

Drc111ghti11g Film, inks and pounce 
G.A.F. (G.B.) Ltd .. Stourton House. Dacre St., SWI. 
Admel International Ltd., Dacre Works, Brooklands 

Road, Weybridge, Surrey. 
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President on the Move 

ONE or the major tasks or the Society·~ Prcsidcnl in hi~ 
year of office invol,rcs a .. lime and motion .. problem­

finding the time to visit clubs and functions and getting 
there by lhe best avai lable means. This year"s President John 
Swinnenon is finding such dema nds on his time are p leasant 
- if exacting- and reckons that by the end o r lhe year his 
I ravels will lotal not less tha n thirteen thousand miles! 

The longest trip was lo meet ARRL officials in the USA 
a nd Canada to discuss problems of mutual interest- at no 
cost to the Society, since it was combined with a vacation 
trip. and transport was provided by RSGB member K2UYG . 
The welcome accorded the President and his wife left no 
doubt that our Society is held in high esteem by our friends 
over there. 

An account of the R egion 14 ORM has a lready appeared 
in these columns: th is involved a round trip by train of over 
800 miles. Back to the car again for two more "up country·• 
trips- the 11rsl to the Chester a nd District C lub"s Annual 
Dinner a nd a meeting with Region I Representat ive Basil 
O"Brien. G2A MV. The second journey involved a unique 
occasion- few places can manage to celebrate a 7001h 
Anniversary. Yet Stratford-upon-Avon did just this- the 
establishment of the Guild of the Holy Cross in 1269: one 
of the earliest bodies for local government in the coun try. 
Herc the President opened the local Club·s Exhib ition 
Siation GB3SUA in the presence of the Mayor and local 

* * * dignitaries nf the borough. /I highly organised e'·ent in 
brilliant weather. 

For l11s next trip John left his car al home and went by air 
10 the Channel Islands: the first time that a President 
has vis ited the Islands during his year of office. First s to[l 
Guernsey, where the local club was visited and the hospitality 
enjoyed of Bert Crousaz. GC30DE. the All'iliated Soc.iety 
Representative. Here was a publicity .. build-up'" in the local 
press that many societies would envy, and an evening with 
club members dealing with local problems and RSGB 
affairs. On to Jersey by the inter-island .. diddy plane .. - a 
highly efficient nine-seater "'Is lander .. s imilar to those which 
do such good work in the Western Isles of Scotland. Not to 
be outdone publicity-wise. Jersey PRO Bert Chater, GC2LU 
had Channel TV in waiting as well as the baucry of press 
cameras: the arrival was duly screened and fully covered in 
the local press. T here must be few people in the Channel 
Isles who have not heard or RSGB, thanks to the cxcellcnl 
publicity cffons o f both clubs. Each has a club-room that 
would be the envy of "mainlanders .. - why not go and sec 
for yourself·? You can buy gin for as li11 lc as 16s. a bottle. 
a nd c ultivate a smoker"s cough with the best cigarettes al 
2s. Id. for 20. And if you want to operate /A 1here·s the 
advamagc of a rare prefix thrown in! 

By the way. docs a nyone know what's happened to the 
President·! 

amateu r radio techniques amateur radio 
techniques 

by Pat Hawker, G3V A 

e A mini handbook in itself 

e Over 350 circu it d iagrams 

e Only 13s 6d post paid 

e 160 pages 

Drawn from 10 years of" Technical Topics" plus extra material. 
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New Products 

Remote Aerial Switching 
The model TS-4 Te1111a Switch is a remote switching system 

which allows up to four separate re11101ely positioned aerials 
lo be fed from a transmitter through a single feeder. Both 
sides of the transmission line arc switched ensuring complete 
isolation and current is drawn only during the switching 
cycle which allows the use of lightweight control cable. A 
five wire cable is required to switch four bands. The remote 
unit is of course completely weatherproof and is capable of 
handling the full legal inpul on ssb or am. The cost of this 
switch is £ 12 post paid, a large proportion of which could 
be immediately saved by the economy in feeder cable. Avail­
able from Western E lectronics, 24 Hook St., Hook, Swindon. 
Wilts. 

Aerial Rotators 
Two rotators o f Ger111an manufacture under the trade 

name of S10lle are marketed by J. Bet1111 E11gi11eeri11g Ltd. of 
Rothersthorpe Crescent, Northampton. These arc the types 
2010 and 3001 sui table for I JOY and 220V supplies. The drive 
units are similar in both models and the indicator unit in the 
type 2010 is of the transistorized automatic pattern whilst the 
type 3001 employs manual selection. The drive units embody 
the usual feature.~ of magnetic disc brake, oven ravel stop and 
rotation speed of one revolution in 50 seconds. The carrying 
capacity of the unit is 25 kg and a support accessory is 
available as an optional extra. The price of the 3001 is 
£14 !Os and of the 2010, £18 !Os. Further details are given 
on a descriptive leaflet obtainable from J . Beam Engineering 
Ltd. 

Is this a Record ? 
Robert Ellis, o f Llandaff near Cardiff, recently passed the 

RAE and a momh later the Morse test. Al first sight there 
is nothing unusual in this, until it is realized tha t his age on 
passing the RAE was 13! years. He cannot be issued with his 
own call-sign until November, when he reaches the age o f 
14. In the meantime he has been granted a certificate of 
competence by the Post Office which a llows him 10 operate 
any licensed station under the supervision of the owner. 

Although too young to be officially admitted to the RAE 
Class at Barry College of Further Education, it was arranged 
by the Regional Representative. through the kindness of Mr 
Dan Adams. GW3VBP, that he should attend the. classes o n 
an unofficial basis. The resulls speak adequately both for 
Robert and the quality of the course. 

GWSNP 

It Clangeth Again ! 
From Members" Wanted Ads. September issue. Quote: 

'"HP 13 G3 1FU, QTH R. (We like ads like this-Ed)," You 
do? It'd help if he was listed in the Call Book! 

G3MQI 
The call-sign ,;·lwuld read G6JFV (W. P. Lewis. 57 Nicholls 
Lane, Wi111erlm11me, Bristol)-Ed. 
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Mobile Aerial 
or particular interest to those mobile operators not 

wishing lo drill fixing holes in their vehicles is the 7)·ve MA 
VHF R/T Aerial produced by R.C.C. Communication 
Equipment Lid. of Crewkerne, Somerset. This is a I· wave 
stainless steel whip aerial intended for use on vehicles with 
metallic roofs. The unit is weatherproof and has been tested 
in excess of normal road speeds. The frequency range is 
68 to 178 MHz and feedpoint impedance is 50 ohms. The 
power rating is 50 watts maximum and the aerial is supplied 
with twelve feel of UR 76 coaxial feeder. 

"Of course it's caused some sacrifices to buy this rig ..• " 
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An Add-on 

Product Detector 

for a Transistor 

Receiver 

PRODUCT Detector is one or several names used for the 
same circuit function. Similar circuits appea r in carrier 

telephony as ·· balanced modulators," in servosystems as 
··phase sensitive rectiliers, .. and in low-level de amplifiers 
as ··choppers·· or ··synchronous n:.>etifiers." The half-wave 
chopper as used in de amplifiers can be used to adapi for ssb 
the 455 kH 7. am detector circuit shown in Fig. I, without 

IF TRANSFOF\MEF\ CAN 
RI 

470!1 

Cl C2 
0·04 0·04 

R3 8·2K 

TO AF 
STAGES 

~~ >-o---i~ 
I VOLUME I 

Fig 1. De tector circuit before modification. 

major modilication of the printed circuit. In this common 
am detector. where the diode goes between the if trans­
former secondary and common, the diode is simply replaced 
by an inverted transistor switched on and off by the bfo. 
as shown in Fig. 2. It connec ts the rf s ignal to the output 
during a lternate half cycles of the local oscillator output. 
When recept ion of am is required the base-emitter junction 
of the transistor is used as a d iode by earthing its base. An 
npn transistor is necessary to give the required age polarity 
on am and germanium is preferred because of the low signal 
level. Lastly, good switching performance is required. The 
transistor was filled inside the ift can, in place of the o riginal 
diode, because fortunately there was a spare pin available 
to bring out its base connection. An additional rect ifier 
circuit D2, C4 is required in the age line, as on ssb the 
detector output goes both positive and negative. Tbis 
completes the changes to the main printed circuit board ; a 
piece of screened lead connects the detector base to the 
am/ssb switch and thence to the bfo, as shown in Fig. 3. 

Continued on page 706 

• 30 Ox L~nc. Harpcndcn. Hcrts. 
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Transistor radios for " e11tertai11111e111 " use are now ai·ailable 
so cheaply /hat 1hey are 011 a//ractive sta/'/i11g poi111 for 011 
amateur band receiver. Ju b11ildi11g a .160/80m receiver as a 
co111pa11io11 to his Top Ba11d tra11s111irter, GJSBA used a surplus 
Perdio receiver printed circuit board with modified t1111i11g coils 
a11d capacilor. To allow 1he receprio11 of cw a11d ssb sig11als 
with lhe 111i11i11111111 of modification cm 111111s11al prod11c1 detector 
11·<1.1· selected, and has proved e11tirely S<llisfactory. 

By R. C. MARSHALL, MA, MIEE, G3SBA* 

TO 
DETECTOR 

Fig 2. The new detector circuit. 

R6 
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CB 
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R2 
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Fig 3. T he bfo and am/ ssh switch. 
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Dual-Gate FET 
Converters for Two 
and Four Metres 

THIS a rtide deals with the design and cons1ruc1ion of a 
high perfo rma nce vhf converter. The choice of 

devices for rf and mixer stages is discussed 1oge1her with 
the selection of a su itable i.f. and local oscillator frequency. 
Full constructio nal details of con verters for 2111 a nd 4111 arc 
given. using RCA dual gale MOSFETs and with tunable 
i.fs in the 10111 band. For use with tunable i.fs of poor per­
fo rmance a second conversio n stage is described enabling a 
much lower i.fs to be used. The complete converter is simp le 
10 build and the cost of the basic uni t should not exceed 
five pounds. 

Choice of Devices for RF Amplifier and Mixer Stages 
It has frequently been pointed out in the past that FETs 

offer advantages over valves and bipolar transistors for use 
al vhf. T his is due 10 two main features: firstly the FET has a 
relatively high in put impedance compared with o ther devices. 
which permits some step up of signal level between the aerial 
and the rf a mplifier; secondly they have a superior perform­
ance in the presence of strong signa ls. This is due to the 
near perfect square law transfer characteristic (it being the 
cubic term which gives rise to cross modulation effects [I)). 
This latter point is of great value under contest conditio ns 
when any spurious signals generated by the receiver are 
intolerable. 

T he dual gate FET offers additional advantages over the 
single gate variety in both rf and mixer stages. In the rf 
amplifier the dual gate FET may be considered as a cascode 
stage wi1h ex1remely low feedback capacitance [2]. This 
results in a very simple circuit configuration which does not 
require neutraliw tion. As a mixer the second gate is used 
for oscillator injection, giving good isolation between the 
signal and oscillator. The dual gate FE T a lso has a higher 
conversio n gain than single gate types which is useful when 
the converter is used wi1h an insensitive receiver. This high 
gain might prove a n embarrassment with a high gain receiver 
due 10 overload and cross-modulation ta king place in the 
main receiver. The solutio n to this problem is 10 reduce the 
inpu1 to the main receiver. either by use of an at1enuator 
or by reducing 1hc gain of the vhf front end mixer with 
adjus1menr of the second gate bias. T his alteration of bias 
on the second ga1e may also be employed in the rf amplifier 
to faci litate age [Ref. 2]. 

• 25 K11ull Rom.I, lkxh;y, Kcnl. 

t A useful discussion on spurious rcspon:i,cs i~ given in 13]. Ahhough 
dir~ctcd townrds ssb tr:rnsmiucrs . th is poinlS out some ot' the unexpected 
Sl)Urious responses: which can occur if very i;rcal care is not paid to choice 
of oscilluror frc<aucncics. 
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By C. W. WESTWOOD, G3VFD* 

T he dcvil:cs chosen for the converters arc the RCA types 
3N l40 and 3Nl41. these offering very good performance 
a t a reasonable cost. 

Choice of Intermediate Oscillators and Frequencies 
The cho ice of lhe i.f. and the local oscilla tor frequency can 

have an important effect in determining 1hc final performance 
of a vhf receiver fro nt end. Four important points need to be 
considered. although the final results wi ll necessarily be 
something of a compromise. 

I. The firs• i.f. should be sufficiently high to give a good 
image rejection. 

2. The tunable i.f. chosen should give the maximum 
amount of bandspread. 

3. The band chosen should be clear of stro ng signals 
likely to give trouble fro m i.f. breakthrough. 

4. Spurious responses and birdies sho uld be reduced to a 
minimum. 

For sta tio ns possessing an amateur bands only receiver, 
as was the author's case when these converters were first 
built, there is no choice, as the I Om band is the only one wide 
enough to cover the whole of 2m as a tunable i.f. Fortunately 
this is quite a satisfactory i.f. to use provided 1nat the 
receiver is sufficiently s1able on this band. On the older 
general coverage receivers in use in many sta1ions, however, 
1he s1ability and bandspread leave a lot to desire at this 
frequency and a lower i.f. would be much better. T o 
achieve satisfactory image rejection using an i.f. of say 
2-4 MHz with only one conversion stage would be difficult 
a nd when using an Eddystone ECIO the author built a 
second mixer stage to give a much lower i.f. using do uble 
conversion . This method has also been used with good results 
with a n A R88D to get better bandsprcad a nd stability. 

Having decided on an i.f. range sui1ablc for the receiver in 
use the oscillato r mus1 be chosen 10 avoid any spurio us 
rcsponscst. In general the oscillato r sho uld operate at as 
high a frequency as possible, although there arc some pi1-
falls for the unwary. For example consider a two metre 
converter wi1h an i.f. of 28- 30 M Hz. 

Required injection frequency = 144 - 28 = 11 6 MHz. 
Therefore one could use either 38·66 MHz x 3 or 58 MHz 

x 2. The third ha rmonic of 58 MHz is however 174 M Hz and 
thus if the third harmonic output or the osci llator were 
rather high then the band would be tuned backwards as we ll 
as forwards at the same time. 

Another point worthy o f consideration is the presence o f 
any strong local broadcast stations in Band 2. When using 
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Flo 1. The 2 and 4m dual-gate FET converter circuit. The differences between the two versions are explained Immediately 
above this caption. T3 is the i .f. output transformer. 

say 27- 29 MHz as the i.f .. the image frequency falls in the 
middle of Band 2 and it might be difficult 10 avoid some 
tro uble from image reception o f the broadcast s1a1ions. 

Circuit Description 
The circuit diagram of the main lwo and four metre con­

verters is given in Fig I and that of the second mixer stage 
in Fig 2. The rf amplifier, TR I, uses a 3N 140 operated in 
common source. This is coupled to the mixer. TR2, a 3Nl41 
by means of a double tuned transformer, T2 . . T he local 
oscillator is coupled 10 gale 2 of the 3N 141. The o utput at 
approximately 29 MHz is taken from a low impeda nce link 
winding coupled 10 the tuned circuit in the drain o f the 
mixer. Extensive decoupling is provided 10 ensure freedom 
from any possible instability troubles. These stages a re 
identical on both two and four metres with the exception of 
the tuned circuits, details of which are given in Table I. The 
local oscillawr uses a n overtone crysta l oscillator circuit, 
TR3, opera ting on 38·33 MHz for 2m and o n 41·667 MHz 
for 4111. On two metres this is followed by a common base 
tripler. TR4. 10 provide the necessary 11 5 M Hz injection 
frequency. 

The second mixer stage uses a junction FET type 2N38 I 9, 
TR5, as the mixer with the oscillator and input signals fed to 
the single gate. The drain load is provided by a n rfc as a high 
gain is unnecessary in th is stage a nd ii is easier to get the 

Flo 2. If the receiver which is 
Intended to follow the conver­
ter is not sufficiently stable at 
high frequencies, this second 
converter can be used to drop 
the output to the 3 MHz region. 

IF INPUT 
AND POWER 
FEED TO 
MAIN 
CONVERTER 

2N3819 

OR§£RCE 
GATE 

required large percentage bandwidth this way. The osci llator 
for this conversion a lso uses a simila r ci rcuit 10 the main 
converter and TR6 provides a n output o n 26·35 MHz. 

h will be noticed from the ci rcuit d iagram 1ha1 the link 
coils coupling the first and second mixers are returned 10 

the 12V + ve rail rather lhan 10 earlh. This arrangement 
provides a power feed down the coaxia l connecting cable 
between the two units thus obviating the need for a separate 
power lead. If the converter is 10 be used with a separa te 
battery then these link coils sho uld be returned to earth and 
power fed in, in the normal manner. 

Components 
A.II of the components used a re reasonably easy 10 obta in 

and where necessary the supplier is indicated in the compo­
nent list. The two types of transistors specified for the oscil­
lawr a re the only lwo iypes which have been tried but almost 
any si licon n-p-n type with an fT greater than 150 MHz sho uld 
be perfectly satisfactory. 

Since the origina l converters were bu ill il has been noticed 
1ha1 supplies of the trimmers specified have d ried up. A 
suitable a lternative would be the sma ll piston trimmers 
available from the same source. 

The oscillato r injection capacitors. C25, a nd C J 5/1 7. are 
formed by twisting together two pieces of insulated wire for 
about I in. (Continued overleaf) 

TRS 
2N3819 

RIB 
l•SK 

X2 ..... 26·35 MHz 
':' 

FT ..... FEEOTHROUGH CAPACITORS ....... IOOOpF RESISTORS ARE 1/eWATT RATING 
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Table 1. Coil Details 

Main converters 
No of turns given refer to four metres. Figures in brackets 
to two metres. 
T 1 Primary: 2 turns of 20 swg en t in dia. Secondary: 

8(4) turns 20 swg en t In dla tuned by C1. 
T2 Primary: 8(4) turns of 20 swg en t in dia tuned by C7. 

Secondary: 8(4) t urns of 20 swg en tin dia tuned by 
ca. 

T3 Primary: 25 turns of 32 swg en on tin Aladdin former 
tuned by dust core. Secondary: 2 turns of 20 swg en. 

L 1 10 turns of 22 swg en on i in Aladdin former tuned by 
dust core. 

L2 5 turns 22 swg i in dia airspaced tuned by C16. 

Second Conv ersion stage 
T4 Primary: 3 turns of 20 swg en. Secondary: 20 turns of 

32 swg en on i in Aladdin former tuned by dust core. 
L3 16 turns of 22 swg en on tin Aladdin former tuned by 

dust core, 
RFC 10 mH rf choke. Den co. 

Table 2. Voltage measurements 

All voltages were measured with a meter of resistance 
10,000 ohms/volt. Supply + 12 volts. 

Voltage Source or emitter 
Tr1 1·0 
Tr2 0·7 
Tr3 2·0 
Tr4 
Tr5 1·5 
Tr6 2·0 

Gate 2 
2·4 
1·2 

These voltages will vary considerably with transistor spreads 
but nevertheless give an idea of the order of result to be 
expected for those unfamiliar with these devices. 

Component List 

R1, 5, 10, 12, 19, 20, 21 470 ohms t watt 
R2, 4,9,17 100 K -kwatt 
R3 47k t watt 
R6, 11 330 ohms t watt 
R7 12 K -k watt 
RB, 18 1-5 K -f watt 
R13, 22 15 K t watt 
R14 6·8 K ! watt 
R15 560 ohms -f watt 
R16 1 K -f watt 
R23 3·9 K ! watt 
C1, 7, 8, 16. 2-20 pF miniature airspaced trimmer, cut tot size 

on 2 metres (Smiths, Lisle Street). 
C2, 9, 20, 21.10 pF tubular ceramic. 
C3, 4, 5, 6, 10, 11, 12, 13, 18, 22, 23, 28, 29, 30. 1000pF feed-

through (Radiospares). 
C14, 2~. 22pF tubular ceramic. 
C15. 10pF (2 metres) 1pF (4 metres). 
C17, 25. 1 pF. 
C19, 27. 2000pF tubular ceramic. 
C24, 75pF. 
X1. 41·667 MHz (4 metres) or 38·33 MHz (2 metres). 
X2. 26·35 MHz. 
Some suitable crystals In HC6U style may be available from 
Henry's Radio. 
TR1 . RCA type 3N140. 
TR2. RCA type 3N141 . 
TR3, 4, 6. STC type BFY18 or Texas Type 2N3826. 
TR5. Texas type2N3819. 
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As far as can be determined no suitable I 2T bauery is 
manufactured. A plastic case made by Eagle products b 
however made to hold 8 pencells, thus giving a small 12V 
battery. 

A converter and its companion second mixer. 

Construction 
Both the main and second converters are built into 

standard Eddystone diecast boxes. The main converter i~ 
built up on a piece of copper clad paxolin board with 
screens formed from double sided copper clad board. These 
screens are essenuial to separate the osci llator and to screen 
the input and output terminals of the rf amplifier. Full detaib 
of the cutting and drilling requirements are given in Fig 4 . 
This board is fixed to the lid of the box by means of 6BA 
screws and t in spacers. The drilling layout for the lid i~ 
given in Fig 4 also. 

The components are mounted on the board by means of 
feed-through capacitors at the points requiring decoupling, 
and by standard Lektrokir pins type LK301 I at other poin 1~ 
(see Fig 4, for fixing details). All resistors are mounted on 
the underside of the board, whilst the coils and capacitors. 
etc, are placed above the board. This results in a very neat 
layout making assembly very easy. Fig 3 wi ll assist in th.: 
location of the various components. 

Construction should be carried out in the fo llowing order 
for convenience: 

1. Cut out and drill the copper laminate board and solder 
the screens in place. 

2. Mount all the bolt-fixed items, trimmers, coils etc; solder 
in the feedthrough capacitors and fit the Lektrokit pins. 

3. Solder all resistors to the underside of the board. 
4. Fix the board to the underside of the lid of the box. 
5. Fit the capacitors and remaining coils and transistors 

to the upper side of the board. 
6. Test and align. 

The construction of the second converter stage can follow 
the lines of the main converter if it is desired to build this. 
No constructional details are given. apart from the view in 
Fig 3, which shows the layout adopted by the au1hor. The 
layout here is not critical and it is anticipated that readers 
would prefer to make use of available components rather 
than follow detailed layouts. 
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Fig 3. A photograph of the 
top of the board, the larger 
compon en ts being 

identified. 

Handling of insulated gate FET's 
The insulated gate FET has an input impedance at de of 

the order of 1011 ohms. As a result of this and the small 
capacitance between the input gate terminal and the channel 
it is easily possible fora small charge, e.g., that carried on one's 
finger, to provide a sufficiently high voltage on the gate to 
cause breakdown and permanent damage. The gate terminals 
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Fig 4. Cutting and drilling details for the component board and 
Its box. 
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must always, therefore, be provided with a low impedance 
de path to ground during handling. This is accomplished 
by wrapping a piece of thin tinned copper wire around the 
leads before removing the brass shorting sleeve provided for 
transit. This sleeve may then be removed and the <levice 
soldered into circuit. The shorting wire should not be re­
moved until all other components are in place. If these 
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instructions arc carefully followed 1hen no troubles should 
be experienced. 

Alignment 
Alignment is quite simple and follows normal praciice. 

First the oscillator is tuned for maximum output and then 
the multiplier in the case of the two metre version. This can 
be done using an absorption wavemctcr tuned to the 
required frequency. The next step is 10 align the output i.f. 
transformer for maximum noise in the main receiver. A 
signal on the appropriate band is next fed into the rf stage 
and the rf and mixer circuits tuned. Jf the second conversion 
stage is being used then it is suggested that the same pro­
cedure is followed, treating this as a completely separate 
unit . To assist in checking operation some typical voltage 
measurements are given in Table 2. Finally, if the facilities 
arc available, then the converters may be adjusted for opti­
mum noise figure using a noise generator. The points likely 
to require auention arc the coupling of the oscillator a nd 1hc 
coupling between the aerial and rf stage. 

Results and experiences with the converters 
The conveners described have proved very satisfactory in 

use, outperfom1ing anything previously built by the author. 
No cross-modulation effects a ttTibutablc to the converter have 
been noticed, in spite of operating very close to other stations 
o n 1hc same band on field days. Any trouble o n this score has 
always occurred in later stages of the receiver (using bipolar 
transistors!). 

The noise figure of the converter seems to be o f the order 
of 2·5d8, although no precise measurements have been 
carried ou1. At most locations the noise coming in from the 
aerial seems to override the converter noise on 4111, whi lst on 
two the writer's present QTH in central London precludes 
this test being made. 

Several other converters of similar design, using the same 
FETs, have been built by other stations in the area and seem 
to give similar resul1s. 

The Future 
The results obtained using the dual gate FETs at vhf have 

proved sufficien1ly encouraging to prompt the start of a 
70cm converter using some higher frequency FETs and it is 

P roduct Detector for 11 Transistor Receiver 

(continued from page 701) 

One section of the switch shores ouc 1he detector base as 
described above, and the other slops 1hc local oscillator by 
shon-circuiting the oscillator cransfonner secondary. This is 
preferable 10 switching the oscillator ht as it minimises 
frequency change on switch-over, as well as simplifying 
wiring. The resistor R4 between the swi1ch sections controls 
the injec1ion level. 
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Fig 5. T he second mixer and battery pack. 

hoped 10 publish de1ails al a lalcr dale if 1his proves satis­
factory. 

The use of age to the rf stage as suggested by RCA will 
be cried in the fucurc to sec if this results in any improvement 
in performance. 
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A further piece of screened lead from 1hc swi1ch goes lo the 
bfo itself, whose components arc grouped round the pitch 
con1rol. The oscillator uses an if transformer similar to that 
in the receiver clctcc1or, bu1 wi1h 1hc diode removed. If no 
outpu1 is obtained the secondary connec1ions should be 
interchanged. The pilch con1rol covers about 10 kHz. The 
author's receiver has quite wide bandwid1h. so this pi1ch 
control is useful as a bandspreader, ofccn allowing 1hree or 
four perfectly readable sideband scat ions 10 be tuned in 1urn 
wi1hout to uching the main tuning. 

RADIO COM MUNICATION OCTOBER, 1969 



I STRUMECH I 
VERSA TOWER 

COMPETITIVELY PRICED 

INTERCHANGEABLE RANGE 

AESTHETIC DESIGN 

UNGUYED UP TO 85' 

DESIGNED TO 
APPROVED CODES OF PRACTICE 

POSITIVE TELESCOPIC LOCKING 

TILT OVER FACILITY 

25' TO 120 ' MODELS 

Enquiries to: 

WESTERN ELECTRONICS 
2 4 HOOK STREET, 

HOOK, 

SWINDON, 

G 3 NMH 

T e l : Wootton 
Bassett 2792 
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CQ-CQ-CQ de GJVQM/KW 
Woll, O's Eahiblllon Time once moto and wo have our stand full ol good 

quality OCM for you 10 browse U,,ovgh And fiddle wllh, Lei me tell you 

nboul somo of lhe thlnos you m&y not aoo at lho Show! 

Tho 'Mustang' benm which Mosley Eloc1tonlc1 havo como up with has 
cauaod 1uch A stlf I thought I musl mention of so mo of the nratclassan1onnno 

lhnt fuuc forlh from Now Coslcssey. This Muslano 11 a roallv good Brllish 
Ma.do Senior Bcnm and costs only £33. Rcolly fanh'llllc valuo lor monet. 
Aopor1t hom uso11 lndlcata lhat 11S poflounonco 11 very oood lndcod and I. 

tor one, am moat lmornssed. D rop me a S.A .E. lor mo10 d61f!llls on tho 

Must&no. 

Most POl)ular ol all be.a.ms In U.K •• la Mo1loy'1 TA..33.Jt. Thia Is not 

su,pdalno bec.ause It costt onl y £27.5.0 end work.s llko a bomb. It ts easy 
to assemble and lune and belno a wldo spocod beam I• roally good for 
OXino on 20. ,5 and 10 metres. You can bulld II In stages II you wish. The 

TA..JIJt 11 tho dtlven elomcn1. Sy adding tho ronec1or end director fn lwo 
stages, you cAn achlc110 you1 trl-band bo.nm with tho minimum financial 

pnrn. Mr onl y grouse about Mosley beams 11 tho one-piece 12 loot boom 

which m111koe pocklloo rothor unwlcldr lrom t ho lransponei1lon nnglo. This 

Is, of courso, no problem for ownofl ot 32-aoator conchos ftnd lhoso who 

prefor to htl'iO us dospnlch their Mosloys by B.R.S. 

Spoco Is dluppoaflno fast so I'll uv 73 unlll no.t.t month whon I'll olvo 

you 1omo oon on oear lor 1unlng thasa antennae I 've boen lolllng you abou1. 

BCNU, Ml~e. 

KW ELECTRONICS LTD 
1 HEATH STREET, D A RT FORD, KEN T 

T elephone: Dardo •d lSS7• 

EDDYSTDDE SHOWRDDm 

I " I 
Visit the Eddystone Show­
room at lmhofs and see all the 
popular models on perman­
ent slde by side demonstration. 
You can hear and compare 
the models that Interest you 
and obtain the most expert 
advice about this range of 
superb communication receiv­
ers and accessories. 
Same day despatch to eny 
part of tho world, tax free for 
export and free delivery In the 
U.K. After sales service 
second to none. 
EC10 -(Ma rk I) £59. 10. o. 
EC10 - ( Mark II) £69. 10. o. 
EB35 - ( Ma rk II) £82. 4. 9. 
EA12 - £195. 0. O. 
940 £153. 0. o. 
830/7 - £295. o. o. 
Srnd lod•1 fot full d<'4/ls. B<rtrr sl/I/ nll 
,,, ind .sff us whtn you c•n comwt 
Eddyston• rectlvtts with th• ntw TRIO 

Al lmHDFS 
Main Eddystone Retall Dlatrlbatara for the Landon Area 
A lfred Imhof Limited, Dept. 12/10, 
112-116 New Oxford Street, London WC1. 01-636 7878 

R46 
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Television and 
Radio Interference 
Trends 

Of 70,2S4 interference cases closed by the Post Office 
interference investigation officers during 1968, I ISi or just 
over I ·S per cent were ascribed to amateur radio stations. 
But few need reminding that the relatively small figure of 
l·S per cent has a profound effect on the amateur radio ser­
vice and is worthy of the most careful consideration. 
Furthermore, much of the remaining 98·5 per cent of inter­
fere nce is caused by electrical appara tus tha t also interferes 
with amateur reception- and is equa lly deserving of study. 

The l"o llowing stat istics and notes a rc based on the official 
analysis of Radio Interference Complaints, 1968 (PO 
Memorandum NP8, 1.2/926) though. except where otherwise 
indicated, 1he conclusions are unofficia l. For a more rigorous 
analysis it would be necessary to take into account various 
specialized Post Office definitions, though 1hcse would no1 
affect the trends shown in this survey. 

Table I shows clearly that, at present, the most vulnerable 
band, by a very long lead, io every form of interference 
(except that caused by oscillator radia tion from tv receivers 
operating on Band I) is Band I television. The ama1eur 
problem breaks down to: lw and mw radio, SS; Band I tv, 
72S: Band II (vhf/fm) radio, 34 ; Band I If tv, 319; Bands 
IY-V (uhf) tv. 12; interference to mobile radio services, 6. 
11 is worth comparing ihis 10 interference ascribed to UK 
1ransmitters other than amateur in which the number of 
Band II and Band Il l complain1s seems to ind icate the appre­
ciable influence of the mobile radio services: it is also worth 

What the Post Office statistics 
reveal 

by PAT HAWKER, G3VA 

noting that over SO complaints occurred on uhf tv. In view 
of the still relatively small number of viewers using uhf­
a number cx~"'Cted to increase significantly as the effects of 
"duplication•· become apparent- it is clear that although 
uhf tv is much less susceptible than the lower frequencies. 
11/if t v is still 1•11/11erable 10 i111e1ferelf(:e from 1rans111i11ers. 

It is a larming io no te that in 1968 interference from radio 
transmitters of a ll types rose by no less than about 35 per 
cent (compared to an overa ll increase of I 0 per cent), the 
la rgest ra te of increase no ted in the PO memorandum. T his 
seems to support the contention (not made by the PO) tha t 
the transistorized front-ends of many modern receivers 
cannot cope with really strong local s ignals. even on fre­
quencies well removed from that in use. In another recent 
report. the set-makers go so far as to sta te of Band II vhf/fm 
receivers that ·· it is unreasonable to exp..."'Ct domestic type 
receivers to cope with a non-co-sited transmitter situation 
unless the transmitters have a minimum frequency separation 
of 600 kHz, and even then there will be trouble close to the 
base station." Although this comment was related specific­
a lly 10 interference from mobile services, the significance of 
such a si1uat ion to amateur stat ions, particularly vhf sta tions. 
should not be overlooked. 

Table 2 indicates the large numbers of compla ints of 
interference that arc ascribed by the Post Office to faulty 
conditions at the receiver, of which inadequate aerials and 
faulty receivers account, as might be expected, for the vast 

Table 1-lnterference from Specified Sources 

Source LW/ MW B and I Band II B and Ill B and IV Band V Mobile Radio 

Electri c motors 505 5689 124 1512 5 2 10 
Contact devices 929 8389 187 1685 9 to 16 
Gaseous discharge lamps (exc. neon s igns) 437 588 9 83 1 2 
Neon signs 49 1160 12 183 2 2 
Industrial rf apparatus 15 651 29 149 8 4 23 
M edical rf apparatus 1 37 2 29 1 
Amateur transmitte rs 55 725 34 319 9 3 6 
Oth er UK radio transmitters 86 765 137 635 46 9 141 
Foreign transmitters 68 375 10 so 10 2 25 
Local oscillators, Band t tv 220 6 451 15 3 2 

B and II radio 2 27 
Band Ill tv 23 4 2 
Band IV-Vtv 1 

TV limo-base radiation 39 1260 3 256 11 6 
M isc. r eceiver radiation 33 799 4 330 8 4 3 
Power tines, overhead 11-66 kV 93 3628 18 460 1 20 14 

132kV 4 297 1 21 1 
275kV 3 133 7 
400kV 1 93 14 

Electric overhead railways 6 40 14 
Other identified sources 599 4164 72 1279 32. 11 72 
Unidentified sources 1548 13867 217 3259 80 54 222 

T otals 4471 42880 867 10792 275 150 538 
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Table 2-Complaints arising from conditions at Receiving Site 

Condit ion LW/ MW Band I 

I nefficient aerial Insta llation 721 4488 
Faulty receivers 523 5223 
User maladjustment 45 370 
" Ghosts" (multipat h recep tion) 649 
I F breakthrough 5 315 
2nd channel response 6 34 
Other spurious responses 54 556 
W eak signals (outside service areas) 35 328 

(shadow areas) 13 241 
Flutter 6 103 

T o tal s 1408 12307 

Table I and Table 2 Totals 5879 55187 

majority. Particularly on uhf. the receiving ins1allation is 
overwhelmingly the major cause or difficulties. 

Incoming Interference 
Whilst the amateur transmitter causes his small quota of 

interference, he, more than almost any other user, suffers in 
his search for weak signals from the pollution of the radio 
frequency spectrum by electrical apparatus and power lines 
in residential and rural a reas. Furthermore, the amateur 
cannot call upon the Post Office for free assistance in tracing 
causes of interference unless this is of such strength as to 
affect also reception of the local radio o r television stations. 

Here undoubtedly the most significant development in 
recent years has been the growth of interference from contact 
devices, such as the thermostats used for domestic tempera­
ture control. The Post Office goes so far as 10 state:·· clearly 
the present design of thermostats is unsatisfactory from an 
interference point of view." The number of complaints from 
contact devices now exceeds those due lo the formerly 
ubiquitous electric motors. The 27 per cent increase in cases 
trace.ct to contact devices is believed to reflect the increase 
in the number of installations of domestic gas and oil fired 
central heating systems employing thermostatic contrnl. 
The Post Office state that •· the manufacturers are currently 

SOLDERING H ANDBOOK by B. M. Allen. Published by 
Iliffe Books Ltd. 128 pp. 100 illustrations. S ize Si X St in. 
Price: 45s. casebound. 21 s. limp edition. 

Orily a proper understanding of a ll the factors which go 
iuto the construction of a correctly soldered joint can produce 
the high degree of reliability whicb is now required. What 
was once regarded as an art is now becoming a recognized 
field of engineering with its own rigorously based codes of 
practice. In keeping wilh this current 1rend it can be said that 
this book adopts a scientific approach to soldering whilst 
maintaining the emphasis at a practical rather thau theoreti­
cal level. 

The first part of the book describes how to use the more 
common of the methods and materia ls now available and 
sl1ould be useful both for the industrial solderer and the 
amateur. The second part is aimed more specifically at the 
designer and engineer and includes the latest automatic 
machine soldering methods. The third part of the book lists 
a large number of practical joint forms, typical applications 
of solders and also includes a very useful international list of 
solder and flux standards. 
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Band II Band Ill Band I V Ban d V Mobile Rad io 

357 2245 216 174 17 
297 2825 137 106 41 
31 160 17 7 14 

313 7 17 1 
5 92 5 2 

13 24 1 1 
114 623 12 27 29 

13 124 16 12 4 
11 119 10 22 
19 21 2 3 3 

860 6546 482 386 112 

1727 17338 757 536 650 

looking into the problems of thermostat contact wear, and 
the resultant radio and television interference, which appears 
10 increase rapidly within a year of installation." Domestic 
use of silicon controlled rectifiers (thyristors) for lamp 
dimming or power tool control has yet to make an impact, 
bui could become an impor tant new source of interference 
unless manufacturers a re careful to incorporate efficient 
suppression. The large amoun t of interference already 
caused by lamps is worth noting. 

Electric motors, as a source of interference, have fallen 
steadily, year by year, from 18,075 in 1959 to 7,848 in l968-
undoubtedly reflecting the increasing etfectiven~s of 
suppression devices filled voluntarily during manufacture. 
This is also a good indication of results that ca11 be achieved 
in reversing the trend towards greater interference. In some 
cases, unfortunately, radiation levels which do not interfere 
with radio or tv recept ion may still be an embarrassment 
to amateur operation. In this cvmlecti.:ir., it i~ worth ponder­
ing on the impUcation that the expected steady transfer of 
viewers to uhf and sound radio listeners to vhf{fm could 
result in a decline in interference complaints that would not 
truly reflect any absolute improvement in the cleaning up of 
the spectrum. 

" J ust been on 2 but it's as dead as a doornail ••• " 
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Television 
Interference 
Its causes and 
remedies 
A LMOST all amateurs al one time or another have been 

responsible for causing a complaint or television in­
terference to be made either to himself or lo the GPO In­
terference Group. lt is rather interesting 10 note that since 
the writer bas been engaged on investigating TVl cases in 
conjunction with the .Post Office Group only ten per cent of 
the cases have been auributed to the amateur installation, 
the rest being due 10 deficiencies in the domestic television 
set or aerial installation belonging 10 the tvi complainant. 

Intcrrerence can be caused in the following ways: 
(a) Harmonics or spurious emissions radiated by the 

transmitter. 
(b) The re-radiation of large signal frequency currents 

circulating in apparent earth systems. 
(c) Deficiencies in the television receiver causing either 

front end blocking or i.f. break through. 
(d) 1·n the case or wire distribution television systems, the 

induction of signal frequencies on the overhead feeder 
system. 

One of the difficulties the amateur is faced with is the Jack 
of specialist test equipment required 10 carry out tests on his 
own installation to ensure that items (a) and (b) are elim­
inated. As will be appreciated, the number of amateurs who 
possess a high quality search receiver or field strength 
meter covering the range 35-220 MHz is very limited and 
therefore the only way of ensuring items (a) and (b) arenol 
the causes of trouble is lo take the following steps. 

To reduce the harmonic or spurious content of any trans­
mission, it is necessary to have the equipment fully screened. 
In Lhe case of commercial equipment, in general, this re­
quirement is met by the manufacturer. For those who con­
struct their own equipment they must ensure that each 
section of Lhe transmitter is screened and that power and 
monitoring leads are adequately decoupled. An ideal way of 
inter-connecting sub-assemblies is by feed-chrougb capaci­
tors on all power distribution circuitry. It is interesting 10 

note that , usually, this practice is followed when building vhf 
equipment but is neglected al the lower frequencies. This 
subject is covered fully in the Radio Co1111111111icatio11 Hm1dbook 
and it is not intended 10 elaborate further. The use of anti­
parasitic chokes in both the driver and power amplifier 
anode circuits will reduce the chance of parasitic oscillations 
building up in these stages. It is suggested that reference be 
made 10 a recent article by B. Priestley, B.Sc., G3JGO in the 
January 1969 edition of Radio Commu11icatio11, which covers 
the magnitude of harmonics which can be generated when 
using ssb. 

• 88 Cefa Graig, Rhwbim1, Cardiff. 
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By D. M. THOMAS, GW3RWX* 

With the transmitter fina lly secured in a metal cabinet and 
the aerial out lei· consisting of a coaxial connector, the most 
important precautions against direct harmonic and spurious 
radiation will have been achieved. The indirect radiation via 
the tank circuit 10 aerial will be taken care of by the insertion 
of a low pass filler in the aerial feeder. 

Method of coupling the transmitter to the aerial 
The most usual practice these days is 10 have a pi output 

circuit which matches l11e output impedance of the pa valves 
to the characteristic impedance of the coaxial feeder. This 
is not to be confused with matching the valves to the aerial 
input impedance. The use of pi-networks coupled via coaxial 
sockets into coaxial feeder ensures no stray radiation lakes 
place up to this point and the coaxial feeder ensures a 
matched condition at its characteristic impedance 10 the 
remote aerial system. 

Al this point, it is worth remembering that a ll dipole or 
doublet aerials are inherently balanced devices and if fed 
directly from unbalanced feeders such as coaxial, the symsme 
try will be upset resulting in an unbalance or feed cu1 rent in­
each leg, leading to a proportion of this feed current flowing 
in the outer screening of the coaxial cable. (See Fig I). The 

JI ( b) 

~--
, ,,,-" r--........ - - ... 

' I 
I 

' , I 

Fig 1(a). Current distribution in a dipole using balanced feeder. 

Fig 1(b). Current distribution in a dipole using coaxial feeder, 

feed current flowing in the braiding brings the rf potential 
above that of true eart li and depending where the earth 
reference for the station may be, there wi ll be considerable 
re-radiation from both the feeder and even the casing of the 
equipment. (Fig 2). Since with s ingle phase power supplies it 
is practice to connect earth and neutral together, there wi ll 
be considerable radiation and direct pick-up of both s ignal 
frequency and harmonics on the power distribution in the 
locality. 

The only aerial which may be coupled directly to a 
coaxial feeder is a correctly dimensioned ground plane with 
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Fig 2. Due to the unbalance of aerial currents, a proportion of 
the current on the leg connected to the braiding flows down 
the feeder, through the equipment casing to earth. Should 
there not be a separate earth, these currents will flow via the 
power wiring to the house main earthing system. It i s usual 
practice for the mains neutral to be connected to e<trth <ti the 
sub-station and this can result in considerable radiation on the 

mains distribution. 

the radials matched to the correct angle and length to enable 
a match ~f a resistive 50 o hms. Obvio usly, the feeder is of 
50 ohms impedance. It is surprising how many amateurs 
igno re the problem of mis-match and pursue their hobby 
with complete disregard of the potential tvi and loss of 
efficiency of their aerial system. In the case of a mis-match. 
the power dissipated through lhe earth system is subtracted 
from the total power available to the aerial. 

This now leads us to discuss how to correctly feed and 
match into the more usual balanced aerial system. Essen­
tially, there has to be an unbalance to balance matching 
unit which may be either an atu o r a balun. The alll is by 
far the most versatile unit as it wi ll match a wide variety of 
resis tive and reactive mis-matches between the transmission 
line and the aerial. If a half-wave dipole c ut for 80m is used 
on any o ther band, it is going lo present a load which is 
anything but 75 ohms resistance and 1he only method of 
matching its input impedance is to use an atu in conjunction 
with a rcOcctometer. The most popular of these items in 
current use arc the ·•z·· Match Coupler and the ARRL 
"Mo11i111ntch'' , These are avai lable commercially from 
manufacturers and the Mo11i111atch will be described later. 

It may be as well to refresh one's memory on the way of 
using these items correctly. Referring to Fig 3: 

( I) Tune and load the 1ransmi11er into a 75 ohm no n­
inductivc dummy load. 

(2) Insert the Mu11i111atch in the coaxia l feeder between the 
transmitter and dummy load and confirm there is no 
rcnected c urrent indication visible. 

(3) Tr:insfer the connection fro m the dummy load 10 the 
atu which is coupled to the aerial and adjust the tuning 
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Fig 3(a). Tuning adjusted for optimum power In dummy load. 
The lo rward reading on t he reflectometer may be used for 
power Indication . Confirm there la no reflected indication 
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present. 
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Z HATCff 

HO Ml HATCH ATU 

Fig 3(b). Without further adjustments on the transmitter the 
atu ls tuned to give zero indication o f reflected power on ,,;eter 

of tl)e atu until minimum or no renccted indication is 
present. Do NOT carry out any further adjustments to 
the transmitter tuning as this has been correctly set for 
working into a 75 o hm load. 

U nder these conditions, maximum power is transferred to 
the aerial with minimum earth currents Aowing. It must be 
noted that by using an atu there arc additional tuned 
circuits involved and although little o r no loss is experienced 
at the required frequency, harmonics and spurious signals 
are outside the pass-band and further attenuated. 

When using the atu and feeding the aerial with balanced 
feeder, either open wire or flat twin transmission line may be 
used. The differences in impedance between 1he line and the 
aerial will be matched by the atu. Since the construction of 
open wire feeder is covered in the Radio Co1111111111icatio11 
Handbook, there is no necessity for duplication here. ln the 
case of using flat twin feeder, it is perhaps useful to note that 
a source of this is the clear plastic covered SA domestic 
lighting flex sold in well known chain stores. The character­
isti~ im.pedance is about 85 ohms and the only disadvantage. 
which 1s common to all solid flat twin feeder is that, when 
wet, ~he. characteristic in_ipedance will change slightly, 
necessuatmg a small re-tuning adjustment of the aw. Some 
amateurs have warned that the insulation wil l crack with age 
and cause corrosion but my own installation has been in use 
for some years without any ill effects taking place. 

The reader is referred to the RSGB Radio Co1111111111ica1io11 
Handbook, H. F. Aerials chapter, for information on aerial 
tuning units. The Z Match coupler is described on page 13.37. 

In the case of using single band dipoles where the im­
pedance is nominally 75 ohms. the atu may be replaced by a 
I : I ratio balun. An excellent version was constructed by 
G 3HZP and described in the July 1966 issue of the RSGB 
8111/et/11. 1:hcse baluns utilise the properties of ferrite rings 
c.onccntraung the magnetic field of a coil into a closed loop 
and are bo th very efficient and wide band. 

Construction of the toroidal balun 
Two Mullard FXI 588 toroidal cores arc stacked and 

bound with acetate, polyester or silk tape before the primary 
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and secondary coils a re wound. Th.: primary, LI . consists of 
10 turns, while the secondary comprises two windings of 
five turns connected as shown in F ig 4(a). The wire used is 
0.110 in x 0.060 in enamelled copper tape, 20 in being re­
quired for LI, and I 3t in for each section of L2. When the 
winding is completed. the balun can be completely envelo ped 
for protection with one of the following materials: bitumen. 
C hauerton's compound, several coats of tropical varnish or 
polyurethane varnish o f the type supplied for sma ll boats o r 
yachts. fibreglass (Holts car Kit ), Araldite. or solidifying 
silicone grease (EP5555. IC! Ltd). Alternatively. it can be 
encapsulated in a small hermetically sealed metal box. 

Three methods of mounting have been found suitable. 
Perhaps the simplest method is 10 attach the toroid to a 
triangular sheet of Perspex, and completely envelop the 
assembly in Araldite. T he coaxial line can be readily secured 
with a sheet metal clamp bolted 10 the Perspex; the toro id is 
held in position by the combined action of the mounting 
wires and Araldite. The dimensions and drilling points arc 
shown in Fig 4(b); the inner holes X retain the balun 
lead-out wires and the holes Y secure the aerial wires. The 
jumper between holes X and Y should preferably be a length 
of copper braid 10 prevent damage owing 10 flexing o f the 
assembly in high winds. 

A second fairly simple method of mounting is to enclose 
the balun in a short length of Marley plastic drainpipe, the 
ends being covered with d iscs of paxolin. The discs can be 
cut with a fly-cutler, the pilot holes being used 10 allow a 
brass screw to clamp the ends together, or alterna1ivcly used 
as fixing points to tie the units to a mast. The coaxial 
cable is held tight by a rubber grommet in the centre of the 
tube wall. while the balanced winding can either be con­
nected to the dipole by braid fly leads, or alternatively a 
small strain insulator cut from Perspex sheet can be mounted 
within the unit ; this possesses the added advantage that all 
joints arc totally enclosed. The unit should be sealed with 
Evostik o r Twinpack Araldite. 

The third, more complex, system of mounting the balun 
is to seal it hermetically within a metal box. Suitable 
measurememsare2 in x I ! in x 2! in with the type 83 coaxial 
socket moumed on the 2 in x I! in dimension. G lass feed­
through insulators are used for the aerial connections. 
Unless a suitable box is available, one can be fashioned 
without 100 much difficulty from tinplate a nd the joints 
soldered. 

It may be that there is a degree of difficulty in obtaining 
the Mullard FX 1588 ferrite rings required. An alternative is 
lo use an S.T. & C. toroid available from either the S.T. & C. 
Electronic Services o r from Electroniques. The reference 
number is CR071-24C/C. As wi1h the HZP balun, lhe number 
o f turns remain the same but for copper strip read 18 swg 
enamelled wire, the primary a nd secondary windings being 
separated by a layer o f oiled silk tape. Although this balun 
is physically smaller than the original, it has matched up to 
400 walls on all bands to 30 MHz without becoming more 
than perceptibly warm and wi1hou1 any nash-over. The unit 
can be scaled and mounted on the centre spacer o f the dipole 
and then fed with s1andard 75 ohm coaxia l cable. These com­
ments are also applicable to beams a nd quads as well as 
dipoles or doublets. 

In the case of a mateurs using end feel or lo ng wire aerials, 
the fo llowing atu is described. (Sec Fig. 4.) The method of 
tuning is the same as with the Z Match. Having set the 
1ransmi11er in10 a dummy load of 75 ohms. the tuning 
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Fig 4(a). T he construction of the windings on the toroidal core. 
L1 consists of 10 turns, and L2 is formed with 5 • 5 turns. 
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COAXIAL CABLE HELD IN POSITION BY CASLE­
CLEAT AND SELF-TAPPING SCREWS. 
MAKE OFF OUTER SCREEN TO ONE SCREW 

Fig 4(b). A triangular block of perspex makes a strong mount­
ing for a balun positioned at the centre of a half-wave dipole. 
The balun is anchored with its connecting wires and a coating 
of Araldite, the coax is held with a cable cleat, and the aerial 
w ires are passed through holes Y. Braid is u sed to connect the 
output of the balun to the aerial wires to avo id straining the 

connections owing to flexing In the wind. 

----~---

Fig 4(c). The completed balun. The two right-hand leads are 
the balanced aerial connections (L2); the other end of each of 

these windings is connected to the earthy end of L1. 
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capacitance is adjusted for 111m1111u111 S.W.R. The aerial 
tap is varied until the S.W.R. becomes zero. Note, CI will 
have to re-set each time the lapping on L 2 is changed. 

Swr measurement 
The Mo11imarch is an swr monitoring bridge that can be 

used continuously in the transmission line at power levels up 
to the legal limit. II makes use of the combined effects of 
inductive and capaci tive coupling between the centre con­
ducwr of a coaxial line and a length of wire parallel to it. 
When the coupled wire is properly terminated in a resistance, 
the voltage induced in it by power travelling along the line in 
one direction will be balanced out in the crystal-rectifier rf 
voltmeter circuit, but power travelling along the line in the 
opposite direction will cause a voltmeter indication. If the 
bridge is adjusted 10 match the Z0 o f the coaxial line being 
used. the vohmeter will respond only to the reflected voltage 
just as in the case of the resistance-type bridges. The power 
consumed in the bridge is below one watt, even at the 
maximum power permiticd for amateur transmitters. 

The circuit of Fig 5 shows a double pole double throw 
switch to exchange the voltmeter and the terminating 
resistance. so that either the forward or reflected voltage can 
be measured. T he sensi tivity of this type of bridge is pro­
portional to frequency, so higher power is required for a 
given vohmeter deflection at low than at high frequencies. 
The sensitivity also increases with an increase in pickup 
length, but this should not be longer than about I /20 wave­
length. to avoid standing-wave effects in the pick-up circuit. 
For higher frequencies the length should be decreased in 
proportion to the wavelength. This reduces the sensitivity 
considerably at the lower frequencies, so it is advisable to 
make separate units for vhf and the frequencies below 
30 MHz. 

The additional conductor in the bridge is a length of No. 20 
enamelled wire running under 8 in o f the RG-8/ U shield. 
The length of the RG-8/U is 14 in. To insert the No.20 
wire under the cable shield, first loosen the braid by bunching 
it from the ends toward the centre. Punch the two small 
holes for the wire and 1hen snake the wire through o ne hole 
under the braid, and out of the o ther hole. 

Next, smooth out the braid to its original length, being 
careful not to apply so much pressure that the enamel on the 
wire is scratched. C heck with an ohmmeter LO make sure the 
wire and braid a re not short circuited. There are several 
types of enamelled wire (e.g. Formvar. Nylclad) that have an 
extremely tough covering, and the use of one of these is 
recommended. The covering is somewhat difficult to remove 
for soldering, but the use of the wire wi ll insure against an 
inadvertent short-circuit to the outer conductor of the 
coaxial line. 

It is important when assembling and wiring the Mo11i-
111a1cft that good symmetry be maintained. Each end of the 
length of the RG-8 .'U should be connected in the same way, 
with at least two connections made between the outer con­
ductor and the coaxial connectors. The ground connection 
for RI and for the O.OOlµF capacitor should be the midpoint 
on the outer conducto r of the RG-8/ U. The outer conductor 
is connected to the chassis only at J I and J2 ; the cable is st iff 
enough to be self-supporting and can be dressed away from 
the chassis at other points. 

A dummy aerial of the same resistance as the Z0 of the 
line should be used to adjust RI. Make the connecting leads 
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Fig S. Circuit diagram of the Monimatch. 
CS1 ,, CS2,, coaxial sockets. 
Rt. Nominally 33 ohms. See text for adjustment pro­

cedure. 
S1 2 pole double throw rotary switch. 
W114 inch length of RG·8/U with length of No. 20 enam. 

inserted under outer conductor. See text. 

as short as possible. Only 30 o r 40 walls wi ll be required at 2 1 
and 28 MHz to give close tofu II-scale deflection, a nd a dummy 
load capable of handling this power for a short time can be 
made from thirteen 680 ohm one watt resistors in parallel. 
Try several different 33 ohm resistors (with slightly different 
de resistances) at RI , and use the one that gives a minimum 
reading with SI at " Reflected" when nearly a full-scale 
reading can be obtained with SI al forward. A final test on 
the Mo11i1111uch is to reverse the transmiller and local con­
nections ; a good minimum should be o btained with St at 
forward!. 

The television installation 
Quoting GPO Radio Interference Group here, it is 

required that the aerial system for the domestic television set 
must be up to the standard required to give adequate re­
ception for the field strength available in the locality of the 
complainant. This statement may well leave a lot to be 
desired in some cases of tvi and it is unfortunate that the 
amateur is in no position to offer constructive criticism to the 
complainant as it is, strictly speaking, none of his business. 
However, diplomatic advice given freely together with a 
demonstration of clear reception, as in the case of the 
amateur's installation (it is hoped) may well yield positive 
action o n the part of the complainant to improve his own 
installation. 

A very common cause of tvi break through is due 
to the braiding of the coaxial cable not making contact on 
the casing of the aerial plug. In fact. for some reason, a 
lot o f people in the trade, when installing television systems 
merely offer the coax feeder to the aerial plug and just bend 
the excess end of the live conductor over the centre pin of the 
plug and rely on this as a lasting and permanent joint. This 
is to be deprecated. The centre should always be soldered Lo 
ensure an adequate connec tion . Similarly, the connections 
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Fig S(a). Valve rf stage. 

IOOOpF~ 

(b) 

Fig 6(b). Solid state rf stage. 

at the aerial itself will , in lime corrode and cause a degree of 
self rc:c1ifica1ion o n the connection when in a strong radiation 
field such as a local amateur transmission . 

Jf it is established that the aerial system is beyond reproach, 
the next stage is to consider the television itself. Inter­
ference may be caused in the following ways: 

(a) Harmonics or spurious signals breaking th rough at 
the television carrier frequencies. 
T he only remedy here is to fit an efficient low pass 
filter to the a ma teur transmitter. It is to be noted that 
the GPO Interfe rence Gro up wi ll have measuring 
equipment to confirm the presence or harmonics. 

(b) Front end sa turat ion of the television turret tuner at 
the signa l frequency used by the amateur. 
This is by far the most common fault experienced when 
investigating interference cases and it justifies ex­
plaining in some detail the manner in which this fault 
condition arises. 

Since most television sets are of ac/dc type, it is necessary to 
a llow for the user making the mistake o f connecting the power 
lead the wro ng way around and having the chassis al full mains 
po tential, the aerial socket is therefore a rranged 10 be coupled 
to the tuner via l wocapacitors, a nd in some models, capacitors 
paralleled with high value resistors. (See Fig 6). A British 
Standard requirement is that the rcactance o f the capacitors 
will be sufficiently high a t 50 Hz to prevent a letha l electric 
shock 10 a nyone handling the aerial plug. To conform with 
this, the value of capacitance is generally made about 470 pf. 
This o ffers reactance of a bout 7 megohms al 50 Hz and as low 
as 4 ohms at Band I television frequencies (50 MHz) so that 
as far as the televisio n signa l is concerned. it is offered a 
very low impedance and the system is matched into the rf 
amplifier. Unfortunately. when the rca.:tance at 3.7 MHz is 
considered , it looks about 100 ohms a nd bearing in mind 
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that the average length o f down leads fro m the aeria l is 
between 30 a nd 60 ft. the braiding o f the coaxia l feeder 
becomes a very efficient vcrtic,11 aerial which is offered a 
reasonable terminal ing load. i.e. the rcactance of the earth 
isolatio n capacitor which will be about 100 o hms. The rf 
induced on this braiding is developed across this capacitive 
load resulting in a potentia l which can be in the o rder of 
volts applied to the rf amplifier tuned circuit and con­
sequent ly, since this is a wide band, low Q circuit , the rf 
a mplifier grid is overloaded al the signal frequency of the 
amateur lransmiller . 

This condition is appreciably worse when considering the 
more modern transistorised tuner unit. Since the transistor 
input impedance is much lower than the valved version, the 
tuned circuit is virtually wide open a nd usually, for the Band 
I configuration, lakes the form of a low pass filter. T his is to 
give a degree of isolation to image problems with Band 2. 

Having discussed the problems al 3.7 MHz, the same 
situation applies a t 7 MHz. The downlead braiding has 
large interfering currents induced in it and the capacitive 
load now appea rs to be a value of about 50 o hms. T his load 
again develops a considerable voltage across the rf amplifier. 
As the amateur frequency band in use increases, the cap­
acitive load reduces in value, appearing as a rather lossy 
earth , i.e. al 14 M Hz as 25 o hms, al 21 MHz as 16 o hms and 
at 28 MHz as 12 ohms, result ing in the longitudinal or 
interfering currents being brought to a bout earth potentia l 
and this source of O\•erloading being reduced. Unfortunately, 
as the position is impfoved as far as the longitudinal currents 
arc concerned, the live clement of the television aerial 
becomes more effic ien t and the interfering signal is fed 
directly down the inner of the feeder. 

In so fa r as the lower frequencies arc concerned, i.e. 80 and 
40 metres. it is of n o surprise to find that the conventional 
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Fig 7. Belling-Lee sockets connected to metal casing forming 
a connection from input to output of the filter. 

Fig 8. The coaxial outer forms a parallel tuned circuit at the 
Interfering frequency. 
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high pass filter as recommended by the Post Ollicc have liulc 
or no clTcct when inserted al the aerial socket of the set 
in quest ion. T he reason is that the filter only affects the 
s ignals on the live o r inner leg of the coax feeder, the 
braiding or earth leg being connected from input to output. 
(sec Fig 7). A method of overcoming this problem is lO 

a rrange tha t the coax is wound into a coil with the metallic 
braiding exposed a t each end, a variable capacitor connected 
across these points and the circuit resona ted to offer a high 
impedance a t the interfering frequency (sec Fig 8). This is 
the basis of one of the Post Office filters available, the type 
49 a . The high impedance available al resonance in series 
with the comparative ly low rcactancc of the earth leg cap­
aci to r results in only a small proportion of the interfering 
signal being applied to the rf stage. (sec Fig 9). The dis­
advantage of this type of fi lter is that it is a single frequency 
device and is unsuitable for more than a limited portion of 
one band wi1hou1 re-adjusimcnl. An improved version of 
this type of filter is again a Post Oflicc type as described by 
G2BVN in the Februa ry 1969 edition of Radio Com1111111ica-
1io11. This lilter utilizes a pair o f ferrite rings with thin coax 
feeder wound to roida lly around them. Due to the closed 
magnetic loop, the inductance is very high for the number of 
turns used. The method of operation of this type of filler 
(see Fig 9(b)) is that the toroidally wound coax behaves rather 
like a I : I transformer. As rar as the television signals are 
concerned. the flux is self cancelling and the effect of the 
transformer is lO provide liule or no loss. For longitudinal 
or interfering ctirrents induced on both the bra iding and live 

Fig 10. Utilizing ferrites in r.f . fllters. 

(a) 

lwo fuaday loops 
coupled side by side 
I magnehcall y) 

Insertion loss 6d8 

( b) 

low turn inductors 
wound on ferri te cores 

Insert ion loss 
6 to 9 d 8 
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Fig 9(a). Operat ion of ferrite r ing fllter. 
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Fig 9(b). The longitudinal currents Induced sees the above 
potential divider. 

conductor, 1hc Hux adds and offers a high impedance to these 
currents and can be used as a wide band high impedance 
device. 

On the method of isolating the longitudinal current on 
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coaxial feeder, a lot of useful information has been published 
utilizing ferrite and a combination of low turn inductors 
behaving as wide band transfom1ers. Single turn coupled 
Faraday loops also behave in a simila r manner. The object 
of these devices is to arrange that there is insufficient in­
ductance to provide coupling a t frequencies lower than about 
20 MHz but nevertheless ensure a reasonable transfer of 
energy from 50 MHz to 150 MHz. A great deal depends on 
the type of ferrite being used and of course the number of 
turns. Having constructed and carried out considerable 
tests on these devices, in general, they are successful to a 
point but do exhibit some inser tion loss; see Fig JO. 

A suitable filter which has been developed by the writer is 
one which ut ilizes an efficient wide band coupler followed 
by a high pass un.it which results in a de isolation of the 
feeder braiding followed by a network which attenuates all 
frequencies below 37 MHz. It has an insertion loss of 0·2 dB 
in the pass band and the attenuation on the lower portion is 
a minimum of 40 dB (sec Fig 11). It is worthy of noting 
that this type of filter has been found effective in clearing all 
the cases of tvi caused by front end overload investigated by 
the GPO and myself in Region JO. Arrangements are being 
made to see if these units can be put into limited production. 

There are however, oddities which do occur and the tele­
vision set does not react to filter treatment. A case in point 
happened when my next door neighbour bought a new set on 
which my transmissions wiped out the picture. All tests 
proved negative and having exhausted the variety of filters 
available, the manufacturer was approached. Lt appeared 
that this model of television set, a B11slt 167, has an age line 
between the if chassis and the tuner which is particularly 
susceptible to pick up. The insertion of a I mH choke at the 
tuner end of this lead cleared the fault completely. ft appears 
that the Ra11k-B11slt-M11rphy combine now issue a .filler kit 
for this problem if approached by the dealer who supplied 
the set to the complainant. 

Mains borne interference can also be eliminated by the 
use of a suitable filter although this problem should be 
solved by correct suppression of the amateur installation as 
described earlier. 

Interference caused to a wired relay distribution system is 
perhaps best left to the Post Office and the contractor 
concerned and it is suggested that the amateur leaves the 
problem to them. Lf the outcome is unsatisfactory, contact 
the RSGB GPO Liaison and TVf Committee and explain the 
case to them. 

This article has tried to cover the more frequent types of 
interference and the methods by which it is overcome. 
Naturally. there will always be cases which have not been 
covered here and it is suggested that the reader who has no 
success informs the GPO Liaison and TVI Committee and 
requests advice. However, in general, if the amateur ensures 
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that his own station is in order, the Post Oflice Interference 
Staff will usually be very sympathetic as they can then 
concentrate on the televis ion installation of the complainant. 

.. The HZP Balun:· H. D. James G3HZ P. RSGIJ 8111/e1i11, 
July 1966. 

·• High Pass Filier." R. F. Stevens, G2UVN, Radio Co111-
1111111ica1ion, February 1969. 

" Harmonics and sse:· B. Priestley, G3JGO. Radio Co111-
1111111icmion, January 1969. 
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Project Oscar 

By W. BROWNING, G2AOX* 

FOLLOWING 1hc forma1ion of 1he new Radio Ama1eur 
Sa1elli1c Corpora1ion. AMSAT, in Washington. DC. it 

now appears that action is a1 las1 being 1aken to pul the 
AUSTRALIS OSCAR 5 in10 orbit in the near fu1ure. 

It is not a translaior 1ypc like OSCA R's 3 and 4, but is the 
firs1 Amateur Satellite built and designed ouiside lhe USA, 
and coniains for the lirs1 time devices to stabilize the flight 
and so prevent signal fading. with seven telemetric channels to 
check this and the operating condi1ions, as well as now well 
known HI HI signa l in Morse. Its object is a test bed for 
fuwre Amateur Communications Satellites to be pu1 in10 
orbit with solar baueries for inicr-continental communica-
1ion. 

It will transmi1 co111inuously 1he usual HI HI signal and 
then seven se1s of telemetry on 144·050 MHz, with a power 
of 50 milli-watts, and simultaneously the same information 
on 29·450 MHz with a power of 250 milli-waus, on Fridays. 
Saturdays and Sundays only, in order to conserve battery 
power. The two transmitters arc run from two separate 
20 volt alkaline-magnesium batteries with an expected life 
of about two months. 

The HI HI signal wi1h two 1oncs will be on afsk. and so 
no bfo is necessary. The telemetry channels arc all ampli­
tude modulated and arc as follows: 

Channel 0 HI HI HI 
Channel I Ba11cry current drain in milliamps 
Channel 2 X Axis rate of tumble 
Channel 3 Battery voltage 
Channel 4 Y Axis roll 
Channel 5 Internal Temperature °C 
Channel 6 Z Axis spin 
Channel 7 Outer Skin Temperature "C 

In the cases o f Channels I, 3. 5 and 7 the parameter is 
specified by the audio frequency of the signal, and not by 
any timccount as previously. Each of these eight channels will 
be o n for 6~ seconds, giving a total time cycle of 52 seconds 
before repeating. The frequencies will vary between 500 Hz 
and 1500 Hz and the formulae for converting the channel 
frequency to milliamps. volts or "Care given below. Graphs 
can easily be drawn if examples arc worked out for 600, 900. 
1200 a nd 1500 Hz for each of these four channels: 

Cl J I C . "II" freq (Hz) - 63 iannc urrent in 1111 1amps 
9 

Channel 3 Bauery voltage 

Channel 5 Internal Temp C 
Channel 7 Skin Temp C 

freq 
27·5 -

80 
- (·0642 T' freq.) - 34· I 

(·0692 Y freq.) - 36·9 

These figures a rc different to those originally issued owing 
to a change in value of the thermistors, and so the published 
graphs must be amended accordingly. 

• Project Auslrali.s, Regional Oircc1or for Europe ;and Africa. 47 
llrJmplOn Grove, I-tendon. London. N\Y4, 
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In the case of channels 2. 4 and 6 for the rate of tumble. 
roll or spin. the actual frequency is or no interest. but the 
number of variations from high to low frequency per minute 
will indica1c the rate ,of tumble, roll or spin on each axis. and 
should be quoted on the report form as " X rpm, Y rpm, 
Z rpm." 

Special report forms have already been sent to all Societies. 
Clubs and amateurs that have sae lodged with G2AOX. but 
further supplies are available from him on receipt of an sae. 
Each form covers 20 receptions. Reports o n any other form 
cannot be accepted or sent on. 

All report forms should be sent to G2AOX, who wi ll 
tabulate results, and acknowledge by a special QSL Card 
via the bureau unless an sac is sent for a direct reply. These 
forms will then be sent to Melbourne University. 

It is possible that this satellite might be put into a retro­
grade type of orbit that is now being used, ie one with an 
inclination a ngle of over 90', and this means that it will be 
travelling in a direction opposite to the rotation of the Earth, 
and so always moving Westwards relative to the Earth ai all 
times. This type of orbit does not affect the normal type of 
orbital data calculations as published in the January/ 
February 1966 and June 1968 issues of Radio Co1111111111ico1io11, 
except that the graphs Figs. 2, 5. 6 and 8 arc no longer 
applicable. 

To set up an orbit ring o n a globe. as described, it is only 
necessary to go on counting from 90 down the calibrated 
curved support bar; ic if set to 80 1his equals an orbit on 
100° Incl : angle (90 plus 10), but the arrows showing the 
d irection of travel must be reversed. A launch from the 
usual site in California would then go away across the 
Pacific Ocean, over E. Antarctica, then up over Suez, 
Greece, S. Norway and the tip of N.W. Canada. and away 
again over the Pacific. In the UK therefore it would first 
come within range about three quarters of the way round its 
very first orbit from launch. 

At a heighL of approximately 900 statute miles in a near 
circular orbit , this would ensure tha t three consecutive o rbils 
should be heard when tra vo.:lling S/ N and l'our or five when 
travelling N/S in the UK. and at this height its direct line of 
sight to the Earth would be a circular area of approximately 
4350miles. 

As usual , it is not cxp<.'Cted that there will be any advance 
informa1ion regarding the time and date of the launch, but 
G2AOX will no doubt be heard on 145 MHz at 1900 GMT 
with any orbi tal figures directly afterwards, with possible 
early predictions, which will also be given out each week as 
previously on the Sunday News Bulletin. 
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THE MONTH ON THE AIR 
A M onthly Feature by JOHN ALLAWAY, G3FKM 

ONCE again 1he lime of 1h.: Socie1y's annual Exhibi1ion 
has come round and 1hc wri1cr of 1his chap1er of 

R(ldio Co1111111111im1io11 would like to welcome all 1hose who 
are reading 1his publica1ion for the firs1 lime wilh the hope 
1ha1 they will join 1hc Society and help to streng1hen the 
Amateur Radio movement in t.he Uni1ed Kingdom and 
overseas. 

This would seem to be an appropria1e lime 10 1hank 1hose 
who supply so much of the information which goes towards 
the preparation of MOTA. Withou1 the information con­
tained in the various news sheets and publications listed at 
1he end of the chap1er this column could not be produced. 
Unfonunately some of the information given has losl a 
certain amoun1of1opicali1y by t he time ii reaches the reader 
and those who are keen on up to t he minu1e information 
may be interested 10 have details of how they may obtain 
copies of 1he several news sheets available. Without doubt 1he 
mos1 useful source of up-to-date infom1ation available to the 
UK amateur or listener who is interested in DX is the DX 
News Sheet, produced by Geoff Watts, 62 Be lmore R oad, 
N orwich. NOR 72 T , Norfolk. This is a weekly sheet and 
currently costs 40/ - for 56 issues by 1st class mail, o r 64 issues 
by 2nd class mail. It can also be obtained by overseas stations 
by air or surface mail. Overseas publica1ions include the 
DX'ers Magazine which is available by air mail from W4-
0PD, Gus Browning, Route I, Box 161-A, Cordova. S.C .• 
29039. USA. T he cos! of this a1 lime of writing was $23 per 
year of 45 issues. DX'press is also produced al least 45 limes 
yearly and costs 15 Du1ch Guilders by surface mail to 
European subscribers. II may be ob1ained from VERON, 
Pos1bus 9, Ams1erdam. Holland. and is printed in English. 
Subscrip1ions 10 overseas publications may be arranged 
1hrough any bank. 

Readers will be sorry io learn 1ha1 W2L V, President o f 1he 
NJDXA, passed away during July. Waller was of course a 
well-known figure in the DX world. 

Top Band News 
Stew. WI BB, is now home from hospital and repor1s 1hc 

firs! ever Trucial Oman-UK contact on 160111. This was be1-
ween MP4TAF and G3XAQ and took place on 26July. More 
skcds are being arranged. Signals from DHJ have been 
received in the US o n many nigh1s. and PY2BJH has been 
heard by a number of E. Coast US stations. le is sincerely 
hoped that 1he segment of the band between 1825 and 1830 
kHz will be avoided by the majori1y of US stations during 
DX o r cnings in o rder to leave a .. DX window ·· where those 

• tO Knigh1low Road. Birmin~ham 17. Clos i1111 d;llc for the No"cml~r 
;\,Uc iii\ 14 October anJ 1·or 1hc December j,4'mc I~ O\'~mbcr. 

718 

\\hO are allcmpling to wor~ ouhidc 1hc USA will be able tfl 
copy incoming DX signals. 

G30SU is spending a six month spell as GC30SU (Jersey) 
and invites anyone wan1ing a GC con1ac1 to look for him 
near 1hc low end of the band in the evenings. H is address is 
I Savilc Courl. Savile St., St. Helicr. 

According to NA RS New.1· a new sci of regulations for 
Nigerian a mateurs was released in June and 5N2 stalions 
arc once again permiucd 10 use I ·8 to 2·0 MHz with a power 
input no1 exceeding 10 walls. 

The 12th Jamboree-on-the-Air 
T his year's Jamboree-on-the-Air wi ll take 1>lace between 

00.01 on Saturday 18 October a nd 23.59 on Sunday 19 Oc10-
bcr. Although the even! is limi1cd to these hours it is empha­
sized that it is 1101 a contest and there arc no prizes for making 
the mosl con1ac1s. 11 should be remembered that U K regula­
tions do not pcr111i1 a nyone wi1hout a transmilling licence to 
speak on 1hc air, a nd this rcs1ric1ion of course includes this 
event. 

News from Overseas 
MP4TDB writing o n behalf of the RAF Sharjah C lub 

S1a1ion MP4TCE. asks that cards for 01hcr Trucial Oman 
slations be sent to 1hc addresses appearing in QTH Comer 
a nd not via MP4TCE. Michel himself is from Belgium and 
specia lises in Qso·s with French speaking amateurs. 01her 
opcra1ors of MP4TCE include Spider. M P4TCS, 1he club's 
Chairman who comes from 1h e UK. and Bob. MP4TCZ 
who is also English and is a keen s1amp collector. The club 
is on lhc air usually from 10.00 to 14.00 around 21310 k Hz, 
and 1hen until 19.00 on or near 141 80 kHz. Later opera1ion 
occasionally takes place at weekends, and some 40 and 80111 
operation is envisaged in the near fu1ure. Equipme111 consists 
of a K WM2A with a 30L I linear and a nte nnas are horizontal 
dipoles. 

ZB2A V has now left HMS Fearless and is back in Gib­
raltar for a further 1wo years. He operates mostly around 
14010 kH z cw and 14260- 14280 k H£ ssb and says that he 
finds 1ha1 the RNARS 14280 kH£ frequency is jammed by an 
r11y station although he docs 1ry to use this spot. Ron poinls 
ou1 1hat normal inland UK ra1es of postage apply to Z B2 
and 1hat mail from the UK sent first class arrives by air in 
two clays. Other stations currently operational from the Rock 
arc Z B2BC. ZB2BG, Z B2 BO. and Z B2U. 

Fred Sawyer, ex-5Z4KO, left Manches1er during August 
en route ro r South Africa. He will be in Johannesburg for 
l hrcc or four mo nths before moving to a permanenl QTH in 
Salisbury. Rhodesia, where he hopes to be back on the a ir 
with a ZE call early in the New Year. 

W3HNK (PO Box 14, Norwood, Pa 19074, USA) says 
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that he is avai lable to help o ut any overworked DX sta tio n 
looking fo r a QSL manager. He invites anyone interested 
to write to him for full information with no obligation 
implied. A full list of Joe's current protegcs was given o n 
page 548 of August MOTA. 

G 3MCN reports the receipt o f a letter from Iris and Lloyd 
Colvin in which they say that all QSL cards have been sent 
o ut via the YASME Foundation. Anyone still needing 
confirmations for contacts with their expedition is invited 
to write to YASME Foundation, 5200 Panama Avenue, 
Richmond, Cal, USA. 

Van, W4UAF/ KH6, will be leaving KH6 early in Septem­
ber and moving to Norfolk. Va, where he hopes to be on the 
air again as W4UAF in about three months. QSLs for all 
contacts with W4UAF/ KH6 a re ha ndled by DL7FT. 

Stephen Gibbs, VQSCC, has very kindly supplied an up 
to date list of amateurs in the VQS area, with their c urrenc 
QTH"s. Cards for VQSCDC and VQ8CDB should be sent 
via VQ8CD. The addresses of all those not given in recent 
MOT;r s will be found in QTH Comer. All others should be 
sent to their callbook addresses or via the VQ8 QSL .Bureau, 
PO Box 467, Port Louis, Mauritius. 

9M2DQ rema rks on comments which he has seen froa1 time 
to time concerning apparent lack of activity from the UK. 
Between I January and 25 August this year he worked 
14 G2 plus twos, 12 G2 plus 3s, 12 G 3 plus 2s, 112 G3 plus 3s, 
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A piece of g ood D X in the bag at Chatham I sland. 

It was thirsty w ork operat ing f rom Chatham Island, ZL1 D E and 
ZL2AFZ. 

6 G4s, 7 G5s. 10 G6s. 12 G8s, 4 GCs, 0 GDs, 9 GWs. <tnd 
15 G Ms-a total o f 216 different sta t ions. He is impressed 
with the many new calls worked in the G3V. W, X. a nd Y 
series a nd says that if these newcomers can beat tvi then the 
o thers should be able to! James has just completed the 
erection o f an 80ft vertical a ntenna with 16 buried radials 
each 75 ft lo ng so hopes to be putting o ut a much better 40 
and 80m signal. He finds 12.30to 22.30GMT good for If band 
working. 

Awards 
T he USSR-SO Awa rd. 

lssued by the Central Radio C lub of the USSR, PO Box 88, 
Moscow. 

Requires (European applicants) 50 QSOs with d ifferent 
U statio ns including a t least one with each of the 15 repub­
lics, two with Moscow and two with Leningrad. Non­
European applicants need five republics a nd o ne each with 
Moscow aod Leningrad. All contacts must take place 
between 00.00 15 October and 24.00 15 November. This 
award is to celebrate the 52nd Anniversary of the October 
revolution. A list of cla imed contacts (showing claie, mode, 
and band) cenilied by a nat ional radio club or" official radio 
club " sho uld be submitted, no QSL·s arc needed and there is 
no charge. This certificate is also avai lable to listeners. 
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The N.LDX.A. Award (Northern Illinois DX Association) 
DX stations require QSOs with 7 members, US/VE 

stations 15 mcmbcrs,!since I January, 1968. Log extracts may 
be submitted but will be checked against members logs. ir 
QSLs arc sent sufficient return pos\age must be enclosed. A 
rec of 5 IRCs or 75 cents should be enclosed with applications 
which should be sent to: Bud Frohardt, W9DY/W9GFF. 
3620 N. Oleander Ave, Chicago. lJI 60634, USA. A member­
ship list may be obtained in exchange for an sae and IRC. 
W9s ARV. BZW, BPW, DWQ, DY, EXE, FKC. GXH , 
ILW. JUV. LKJ. NZM , OHR, OPD. QQN, WYB, OD. 
K9s CSW, KDI, KYF, LUI, VLE. WEH. and WA91VL arc 
known to be current members. 

Contests 
The 1969 CQ World Wide DX Contest. 

00.00 25 October to 24.00 26 October (phone). 
00.00 29 November to 24.00 30 November (cw). 
This covers a.II bands J ·8 to 28 MHz and the object is for 

amateurs throughout the world to contact as many others 
in as many zones and countries as possible in the 48 hours. 
QSO's with stations in one's own continent count one point. 
with other continents tluee points. QSO's between stations 
in the same country earn. no points but may be counted for 
zone or country multipliers. Entries may be (.I) s ingle 
operator single or multi-band, (2) multi-operator (all band 
only) single transmitter (only one signal permitted), or 
multi-transmitter (only one signal per band permitted). 
Contestants exchange RS/T plus zone number (for the UK 
this is J4). Two types of multiplier will be used-a multiplier 
o f one for each zone contacted on each band, and a multiplier 
of one for each different country worked o n each band (the 
CQ Zone map, DXCC Country List and WAE country list 
are the standards). Only one QSO with the same statio n on 
the same band is permitted. To be eligible for an award single 
operator stations must show at least J 2 hours, and multi­
operator s tations at least 24 hours participation. First p lace 
certificates will be winners in each category in every par­
ticipating country and call area of the US, Canada, Australia 
and UA9/ UAO. Summary sheets, zone maps, and log forms 
(40 QSO's per sheet) are available from G3FKM in exchange 
for a large sae. Please give an est imate of the likely number 
of sheets needed. 

The Lebanese DX Contest. 

00.01 4 October to 23.59 J3 October. 
All bands and modes but stations may only be worked once 
on each band. 

The object is to work as many OD stations as possible; 
contacts from Europe, Africa and Asia count I point on 10, 
15, and 20111, 2 points on 40111 and 3 points on 80111. QSOs 
from elsewhere count 2, 4 and 6 points respectively. Final 
score is the !01al QSO points on all bands. A list of contacts 
with date and time, band, and points claimed should be 
posted before 1 November to: RAL PO, Box 1217, Beirut, 
Lebanon. The overall winners will receive two air !ickets to 
Beirut from any poini on the Middle East Airlines routes 
plus a double room at the Cadmos Hotel, Beirut, for one 
week. Top scorer on each continent will receive a si lver cup, 
and top in each country a special certificate. This contest 
is being held 10 commemorate the 20th anniversary of the 
formation of the Lebanese Amateur Radio Associat ion 
( RAL). 
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QTH Corner 
C31CL 
C31CK 
CR6CA 

I.. via W7CRT, John Knight, 4275 Hi Ilda le Av, Las 
f Vegas, Nev, USA. 

via VE3GNM, G. Muscat, 3914 Casgrain Or, Windsor, 
Ont, Canada. 

K6JGS/ HKO via W4VPO, Enos Schera, 8254 SW 37th St, Miami, 

KC6ES 

KH&EDY 
KX6VF 
MP4TCE 
MP4TCS 
MP4TDB 
MP4TCZ 
MP4TCF 

MP4TCT 

Fla, USA. 
E. Suguyama, APO, San Francisco, Calif, 96940, 
USA. 
Box36, FPO, San Francisco, Cal if, 96614, USA. 
Box 444, APO San Francisco, Calif, 96555, USA. 

}
via BRS26222, 1 Grove Rd, Lydney, Glos, GL15 5JE, 
or via G2MI. 
via ON5MG, Tervuren, Belgium. 
ARC, BFPO 64, GPO London. 
via G3WET or PO Box 282, Abu Dhabi, Trucial Oman 
States, Arabian Gull. 
PO Box 309, Abu Dhabi, Trucial Oman States, 
Arabian Gulf. 

PY7AWD via PY7PO, Rua Prof. L. de Castro 117, Campina 

SVOWA 
VK9BN 
VP2MA 

VPSMH 
VP9BK 

VQBCM 

VQBCN 

VQ8CO 

VQBCS 

VQ8RS 

ZB2AV 
3V8AA 

3V8MOL 
4W1BF 

5A1TL 

9N1MM 

Grande, PB, Brazil. 
PO Box483, APO, New York. 09223, USA. 
St. Fidells Cottage, PO Box Alexinhaven, TNG. 
via VE3BWY. Rev. H.Whyte, 2 Delbert Drive, Scar­
borough, Ont, Canada. 
via W4WRL, 407 SE Fifth St Delray Beach, Fla. USA. 
via VE20CY, 8900 Lacordaire, St. Leonard de Port 
Maurice, Que, Canada. 
Mlco Palmyre, Frederic Bonnefin St, Forest Side, 
Mauritius. 
Sam Boyjonauth, Gustave Colin St, Forest Side, 
Mauritius. 
Rabindra Sooharah, Palma Rd, Quatre Bornes. 
Mauritius. 
Jules Labat, Brown Avenue, Quatre Bornes, Mauri­
tius. 
Mauritius Amateur Radio Society, PO Box 467, Port 
Louis, Mauritius. 
R. Hiii, CPO's Mess, HMS Rooke, Gibraltar. 
via F50J, 26 rue d 'Est- d'Orves, 92 Bois Colombes, 
France. 
via W2GHK, Box 7388, Newark, NJ, 07107, USA. 
via F5XN, Maurice Oelaplanche, 56 rue de Paris, 95 
Villiers le Bel, France. 
via WB6WAA, Gerald Minnick, 1332 W 214th St, 
Torrance, Calif, USA. 
via W3KVQ/2, 2308 Branch Pike, Cinnaminson, NJ, 
08077, USA. 

RSGB QSL Bureau, G2MI, Bromley, Kent. 

Results of the 1968 CQ WW DX Contest (Phone) in detail 
have now been received. U K entrants were listed as follows: 

Single Operator 
Points 

GW3NWV (All bands) 721, 191 
GM5AHS ,, 344,832 
G6PD ,, 219,240 
G3XKV 130,530 
G2AJB 65,736 
GM3CFS 50,512 
GD3AlM 27,144 
G3MWZ ,, 5,760 
G2BOZ (28 M Hz) 241,998 
G3LSF 239,058 
G3VZJ 234,255 
G3KMA 178,.143 
G3W JN 126, 730 
GW3SFC 94,527 

Points 
G3TXZ (28 M lfz) 50,876 
G2NH 36,608 
GMJBCL 30,521 
G3XFW ,, 7,520 
GJHCT (21 MHz) 576,007 
G3VZD ,. 158, 159 
GJSHM (14 MHz) 43,296 
GM3SSB 19, l98 
G30UQ 16.992 
GSHZ (7 MHz) 8,480 
GJJAR (3·5 M Hz) 15,714 
G3RHM 14,723 
GMJRFR 9,456 
GM3VTB 8,360 

1\1(11/ri-operawr, single /ra11s111i1 f<'I' 

GJKDB (G3's KDB, LNS, NLY) 1,648,578 points. 
G5YC (Club) 1,255,499 points. 
G3WYX(G3's HTA, RUV, TUW, WYX) 919,240 points. 
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14MHz. OCTOBER 1969 

~A- UST ( WI - 4) Is :::i_ 
I- I 

s I ~ 
c: 

BRAZIL (PY) 

sourH AFR1cAlZs>)f~~~g:~Dt F1.~!~;Ff~ 
SE ASIA (~,-~2) _ S---1----+---+-< l-1 
AUSTRALIA (YK) ~ 

c:i:m:c: 

JAPAN (JA)--1-sL~Jl~~~*5$zi:=tilllH 
c:::i1 

21MHz. OCTOBER t969 

USA-EAST (WI 4) s -USA - WEST_(W6, 7) s 
CARIBBEAN (6YS/FH/TI) s 
BRAZIL (PY) s 
SOUTH AFRICA (ZS) s 

,2.! ASIA (HS,OH2) s 
AUSTRALIA (YK) s 

L l:::J 

JAPAN (JA) s 

28MHz. OCTOBER 1969 

~~T ( Wt- 4 ) s - CJI 

,_CARIBBEAN (6YS/fH/ TI) s 
BRAZIL (PY) s 
SOUTH AFRICA (ZS) s --.J. E ASIA (HS,9MZ) s 
AUSTRALIA (VK) s 

(JA) 
- t-- - 0 JAPAN s 

I 
TIME (GMT) 00 02 04 06 08 10 12 14 16 18 20 22 24 

s 
SHORT PATH 
L 

=t-5 OAYS l?2ZZZ2ZlZI 6-ZODAYS 

LONG PATH - OPENINGS ON HORE THAN 20 DAYS IN THE MONTH 

G8FC (G3's GNS, JUT. SVG, XIN) 467,798 points. 
G3VUM (G3's UJI, VDB. VNR, WZM. X IR. G8AZP) 

223,880 points. 
G3KMI (G3's T SM, UPK, VRW, WHJ, WNU, WXC, 

WZH , XBX, XJM) 176,633 points. 
G3EBH (G3's EBH, NTC, TGK) 138,425 points. 

Mull i-operator, m11/t i-tr1111s111il fer 
G3CXX (G3's XIK, XLX, GC3UKS, GW3XST) 259,808 

points. 
Congratulatio ns to the certificate winners who arc listed in 

bold type_ 
Results of the 1968 lndependcncia de Venezuela Contest 

have now been received. Highest European score was 
achie,cd by UP2NV (65,043 points). There were 15 UK 
entrants- led by G6LK (5,320 points) and GMSAHS (420 
points) who were certificate winners in their respective 
countries. 

The IAllU Region ll World Wide Contest. 

00.0 I 11 October 10 23.59 12 October. 
All bands and modes. Stations outside Region 11 (N and S 

America) work o nly Region II s tations for which they gain 
six points per QSO. A multiplier of the number of countries 
worked o n each band is used. Exchanges consist of RS/T 
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Propagation Predictions 

Propagation conditions wi ll further improve o n 28 MHz 
after a longish summer break. However. the Eastern USA 
will only come through under favourable conditions and 
traffic with the Western USA wi ll be difficult. On the who le 
traffic with North America will 11nprove later in the mon1h. 
There will be certain improvement in daytime conditions on 
21 MHz. Because of seasonal changes this band will fade 
out from about 22.00 to 23.00 GMT towards the end o f the 
month, to re-open again in the early morning. Short-skip 
conditions will only occur under exceptional conditions o n 
28 and 21 MHz during the winter months. The season will 
start again in May. 14 MHz will lose its role as the night­
time DX band because of the longer nights. Only traffic with 
South America and Africa should be possible during the 
second half of the night. 7 MHz will take the place as the 
night-time DX band, especially during the latter half of the 
night. There should be good conditions on this band : 
unfortunately they arc often spoilt by QRM from foreign 
stations. In daytime this band will be ideal for local and 
European traffic without interruption by the dead zone. The 
distances on both 7 and 3·5 MHz will increase during the 
course of the month. There a re chances for DX on 3·5 MHz 
when the path lies in darkness and QRM pcrmiuing. Local 
traffic will be interrupted by the dead zone in the early hours 
of the morning. 

The provisional sunspot number for August 1969 was 
90·9 with the periods of greatest activity occurring at the 
beginning and end of the month. In accordance with the 
normal behaviour of the 11 year cycle the rate of decline is 
considerably slower than the rate of increase. Predicted 
smoothed sunspot numbers for December 1969, January and 
February 1970 arc 92, 90 and 89 respective ly. 

plus serial QSO number starting from 001. Separate phone 
and cw logs should be submitted together with a summary 
sheet listing all scoring infom1ation and the category (single 
or multi-operator) and name and address of the entran t. 
They should be sent to lARU Region II. Box 4097, Lima, 
Peru, before 31 December. 

DX Miscellany 
To celebrate the 200th anniversary of Captain Cook's 

landing in Australia holders of VK licences will be permilled 
to change their prefix from VK to AX for the year 1970. 
Special QSL cards arc being supplied by the Australian 
Tourist Commission and a special award (details of which 
will be given in a later MOTA) has been drawn up. Another 
special prefix- 9VO-was used by stations in Singapore 
between 9 A ugust and 9 September in connection with the 
150th anniversary of the fonnding of that city. Statio ns in 
Holland taking part in the !dzerda Memorial Contest in 
September were pcrmiued to use the PD3 prefix. 

There are now 50 licensed amateurs in the Faeroe ls, 
about 25 of whom are currently active. Amongst these are 
OY's 2A, 2H, 2X, 2BS, 40V, 40Y, 6NRA, and OY9LY 
who wi ll be using a quad antenna in the near future. 

It now seems that all the contacts which have been made 
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wi1h 1he station signing " HH9D L .. on cw were with a 
J)irate who is thought to be in 1he US. 

Jacques. XT2AA, has been reJ)orted on 2 1280 kHz between 
16.00 and 17.00 workinl! European stations. He often appears 
on 2 1275 kHz at 18.00 on Saturdays and Sundays when he 
attempts to work from a list J)rcpared by WB2VAE a little 
higher in the band. He has a lso been heard on 14100 kHz. 

4.IOFR (cw) and 4LOC R (ssb) were the call-signs used by 1he 
University of Moscow Amur River Expedition. 

It is now understood tha1 Thailand has withdrawn its 
objection to Thai amateurs communicating with those over­
seas and contacts with HS nat ionals will henceforth count 
for the DXCC award. The only known Thai operato r is 
Chank ij. HSICB. The validity of non-Thai operators will 
now depend on reciprocal licensing arrangements which may 
be announced in the near future. It seems that the WB2WYX/ 
HS operation is no t an authorised one, contrary to the infor­
matio n given in September MOTA. 

YK IWB has been reported on 14 M Hz ssb and is believed 
to be the son of Rasheed YKIAA. He also asks for QSL's 
via PO Box 35, Damascus, Syria. 

It has now been confirmed that the station using the call­
sign 7G I CG and pretending to be in Guinea was not in fact 
operating from tha t country. QSL manager WA3HUP will 
be re turning all QSL's received to their senders. 

Ulli , ex-7P8A R, is now in the Republic of South Africa 
and has the call ZS IUD. He may be reached at 35 Bellvue St, 
Kloof Nek. Cape Town. and anyone needing confirmation 
of contacts made with him when he was ZS8L, ZS9D or 
7P8AR is invited to get in touch with him. 

DXpeditions 
Gus. W4BPD, having decided to abandon any further 

attempts at opera ting from Indian Ocean islands during the 
typhoon season. returned to the US in mid-August. He 
is talking about returning to the area next spring. and one 
source says that a deposit has been made for the use of a 
vessel to take him to Blenheim and Geyser Reef amongst 
o ther places. The question of ··country" status of the 
various reefs he has already visited has not yet been decided. 
They arc said to be uninhabited and untenable at high tide, 
with only crabs and ants living there. It is understood that 
Gus's equipment was not lost when the trimaran capsized. 

O D5BZ, who has been trying to obtain permission to 
operate from Qatar for some time, now hopes that he may be 
able to use his MP4QBR call in November or December. 

PJODX will be the call-sign of the W3MSK/W4BVV group 
whilst operating from the island of Curacao during the CQ 
WW DX contest on 25 and 26 October. Operators will 
include W3MSK, W4BVV. K3EST, W3ZKH, W3AZD, 
K3NPV. KIANV/3. and W6RR. Frequencies to be used arc 
given as follows : 160111--03.00 to 06.00 on 1826 klfz {tuning 
own frequency). 80m- 3799 kHz (when band is open). 40m-
7090 kHz listening for Europe. 20m around J4195 o r 14235 
kHz. I 5m- 2J 285 kHz 11 .00 to 16.00 for Europe only. I Om-
28575 kJ-lz J LOO to 16.00 for Europe only. 

The Cocos ls (TI9) trip envisaged by K6JGS/HK3 and 
H K3VA was cancelled due to bad weather. Tl2BF is 
reported to have a lready made a rrangements to h ire a boat 
for a ten day trip (costing S2100) in late January or February. 
They plan to take along 7 operato rs as well as 10 crew mem­
bers, and hope to have lwo s tat ions act ive on cw and ssb 
on a ll bands JO to 80m for ftve o r six days. Operators are 
expected to be HK3VA, T l2EF, K6JGS/HK3, W9FIU, 
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ZSSPG operates on the hf bands from Plotermaritzburg. Jack 
has many friends In the UK acquired during periodic visits 

during the low periods of the sunspot cycle. 

K9KWN. WB8KBK, and two o thers if volunteers can be 
fou nd. In the meanwhile T l8JI is reported to be planning a 
visit to the islands during the first week in December. 

Xf2AA hopes to be in Mali during November and 
December and thinks that he will be a ble to obtain a TZ call. 
There is some activity by "TZI NE .. at present, but his 
sta tus is unknown. K4PHY will shortly be in Cameroun and 
has some equipment wi1 h him, he will lry to obtain a T.J call. 

XE IJ. Jose, who has been mentioned previously in con­
nection with an expedition to l~evilla Gigedo, says that he 
hopes to be able to go there this autumn, probably in Octo­
ber. T he Government boat goes there o nce a month- usually 
around the 6th-and stays for 24 to 48 hours. 

It is understood that a decision has been reached that 
Rockall Is will count as a .. country .. after all. With the 
availability of reciprocal licences the competition to stage an 
expedition to the rock should be keen! 

According to the West Coast DX 8111/e1i11 DL7FT is hope­
ful that plans to visit Albania may materialize this autumn. 
Information indicates that a licence would cost $500 plus 

200 "to the guy who gets the licence"! Also, two security 
guards would be assigned to monitor a ll communicat ions 
and the operator would also be expected to pay fo r the cost 
of these two gentlemen. Further news will be awaited by 
many with great interest. 

VE3EUU will be in the Caribbean in the latter half of 
October and expects to operate from S t Kills (VP2K), St 
Lucia (VP2L), and S t Martin (FS7) and also possibly from 
Martinique aad Anguilla. 

More details of the forthcoming visit to Lord Howe Is by 
VK2BKM/VK2 arc now to hand. Karl will be ac tive mostly 
on cw between 16 and 24 October and on ssb between 25 and 
29 October. Frequencies are given as: 3525, 7005, 14060, 
2 1060, and 28060 kHz (cw); 3690, 7075, 14160, 14260, 2 1260, 
2 1360, and 28560 kHz ssb. QSL's should be sent via W2CTN 
(sac and IRC please). 

CHC Good Will Programme 
The CHC Good Will programme exists to assist amateurs 
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and swrs to obtain Call Books, a book on US Counties or a 
book on awards. T here is no charge and the books are avail­
able throughout the world by the generosity of US amateurs. 
The books are: I. Amateur radio call books-US and DX. 
2. US Post Office Directories- a must for US county bunting. 
3. CHC Awards Directories. Rcquesis should be directed to 
the manager of the CHC International Good Will Pro­
gramme, Earl A. Gaesscr, W2ECY, 33 Buchan Park, 
Rochester, N.Y. 14605. USA. 

Band Reports 
Conditions seem to have been quite good during the last 

month with remarks being made about improvements on all 
bands. Signals fro;n VOi FG at 21.40 on 80m appear to 
have been unusually early whilst at the other end of the spec­
trum IOm has been starting to produce signals from Asia 
and Australasia and should be really interesting by the time 
this is being read. As usual 20m has been open all day and 
night, and good s ignals from the Far East have been reported 
in the late evening. Many thanks to the following for provid­
ing logs for the compilation of this section: G2BW, GW3AX, 
G3 HB, G3K DB. G3NMH, G3TZU, GJUYM, GJWNT, 
G5JL, G8VG, BRS2098, BRS25429, BRS26870, BRS30694, 
A5489, A6098, A6 179, A6248, A6254, and A667 1. All calls 
listed in italics were on cw, and all others on ssb unless 
otherwise stated. 

80m. 01.00 9E3USA, 9GIDY. 02.00 HCI PC, HISSM. 
05.00 VP9GJ, ZLJGQ (almost daily), 6 W8AA. 20.00 H V3SJ, 
UG6AD, VK2EO. 21.00 GM3LHZ/A (Shetland ls­
separate country for WAE), JW2QK, 3V8NC, 5A2TR, 
5ZAKL. 22.00 CR4BB, DJ5JK/CT3, PY's I MB, JNBF, 
7ASQ, 9HL, VPSKO, VQSCC, VS9MB, YAIHD, ZS6AK, 
5ZAKL/A/5X5, 9J2DT. 

40m 01.00 VP5AA. 02.00 CX3BH, KZ5ll, LU4ECO. 
05.00 COZBB, HPJHH, HR3JP. VP2's AZ, GTL. 07.00 
CE2SB, VK7AZ, ZLIAGO. 19.00 VP8KO. 20.00 CR61A. 
2.1.00 CT3/DL9VQ. PYOAWD (Fernando de Noronha). 
22.00 £T3USA, VK6RU, ZP3AB, 3V8AA, 3V8MOL, 
5H3KJ. 5ZAKL/A/5X5. 6W8XX, 9XS"s LM, SP. 23.00 
CEJA D. 24.00 £A9£0, 6Y5GB. 

20m. 00.00 K6JGS/ HKO, 9NIMM. 05.00 KC4USN (S. 
Pole). 06.00 KC4USA, many KH6"s, VP2KC. 07.00 F08AA, 
VR2EK, VR6TC. 08.00 FOS's BH, BY, KJ6CF, MIB, 
V£0MD, VR2FT. 09.00 HBOAA I (QSL via HB9AAI), 
4LOCR (Zone 19, USSR). 10.00 HBOXXA (QSL via 
WB6SC M), H V 3SJ, KS6CQ. 13.00 C3 I BT (QSL via F5JB). 
15.00 KG6AKR. 16.00 TTSAB (am), W3AWU/ YB6. 17.00 
AP5HQ, CESAA, CR8A I, YBIBM. 18.00 ll WWW/P 
(Elba), .. XV5X" (? pirate). 19.00 UA 1 KED (Franz Josef 
Land), 3AOCV (QSL via DJ I VP). 20.00 DU/OR, FM7WF. 
21.00 CR9A K. 22.00 EA9ER. HH9DL, JDIAYB, KR6JT, 
VPSAA. YV7EC. 23.00 FPSCT. 

15m. 11 .00 DULFH, MP4TDA. 12.00 WG6ASE(Guam), 
3V8AA. 13.00 VS6AI. 14.00 TJIAR, VS5PH, 9VOPP. 
15.00 Ka'6AKR. KL7MF, MP4MBJ, VK9XI, 5X5UF, 
9G IGS (QSL via KSBCK). 16.00 HVJSJ, VPSKD, VS6BC 
(QSL via GM3JDR), YAISG, 9Y4AA. 17.00 G2PL/SM6, 
TG4SR, 9GIGD. 18.00 C P6GA, HSICB, KR8GF, MP4BHH 
(Box 155 Manama. Bahrein Is), VPSKD, VS9MB, 3A2ME 
(QSL via ISWL), 3V8MOL, 9LJHC. 19.00 G6ZY/ M/CN, 
W4VPD/ KC4 (Navassa Is.), VPS's HZ, KL, ZPIAA, 
5H3BY, 9Y4AA. 20.00 G2 YS/ V£3. 21.00 EA9ER. 22.00 
FY7YQ , HH9DL (?genuine), H/7JMP (QSL via K3EST), 
ZDBDB. 
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1969 Countries Table 
1'8 3'5 7 14 21 28 T o tal 
MHz MHz MHz MHz MHz MHz 

G3KDB 84 t47 104 64 399 
G3LNS 102 122 174 t61 131 690 
G3XYP 37 t34 72 63 306 
G3TZU 5 32 46 118 130 150 481 
G2MI 1 33 35 125 98 52 345 
G3UML 63 22 101 23 18 227 
G3HCT 85 73 47 61 111 377 
G3JVJ 12 70 24 81 t8 2 207 
G3KS t 18 16 73 66 62 236 
G3XBY 2 36 37 51 51 43 221 
G3P EJ 4 4 20 59 24 32 150 
G3VUM 4 4 8 70 51 57 1!14 
G3VLM t t6 18 59 24 32 150 
G3VPS 3 15 15 6t 27 20 141 
G4RS 4 21 10 61 65 2t t82 
G3WPO 17 to 37 31 1 23 109 
~VG 2 ~ ~ ~ ~ « 1H 
G31AR 2 23 21 25 23 26 120 
G3PQF 6 13 t2 30 8 5 74 
G3VJG 2 19 9 6 54 90 
AS390 9 87 69 170 163 104 602 
BRS25429 4 64 90 164 114 74 512 
BRS2(529 4 55 80 153 94 75 380 
A8148 8 64 58 119 101 82 432 
BRS31184 4 52 47 127 107 81 418 
A8254 6 32 22 128 156 87 431 
B RS26870 5 37 42 107 82 60 333 
A6278 1 16 27 118 67 16 2t7 
A5662 18 31 31 127 1t4 86 407 
A5154 2 35 18 11t 83 62 314 
A6248 2 22 18 109 84 12 247 
A6431 9 34 31 92 83 46 295 
BR$3069( 9 29 31 89 117 59 331 
A6337 4 38 25 89 70 35 261 
A5489 48 21 80 78 42 269 
A6220 1 16 24 70 15 18 144 
BRS27806 6 35 20 67 64 4 236 
A6242 t 8 7 80 58 35 189 
A6023 4 32 15 67 54 28 200 
A6179 3 17 14 66 34 4 138 
A61« 4 15 62 81 
BRS31172 t 8 17 54 50 9 139 
A6003 5 25 24 46 93 61 254 
A6923 4 29 t4 54 40 27 168 
ASS93 1 10 9 59 68 8 155 
A6201 35 20 48 103 
A5'66 8 24 27 41 30 37 167 
A 6098 5 9 21 31 66 
A6SS3 1 13 8 34 73 59 188 
A(2S3 1 13 8 28 25 11 86 
BRS28198 2 27 32 t 20 82 
A8498 4 14 2 17 8 t1 56 

(This month's table i s in order of 7 plus 14 MHz scores). 

IOm. 08.00 VK2£0. 09.00 HBOXVW, JA's, VK6RU. 
10.00 OHOAA, VK8HA , VQ8CC. XWBCS. 12.00 5H3KJ. 
13.00 VP8KO. 14.00 VU2DK. 15.00 VQ8CV, 4UJITU. 
16.00 H G2RI (Hungary). 17.00 HBOXVO (QSL via DL4CE), 
G3AAE/ZS6, 5N2ABG. 18.00 C£8AAR, EASOM, VKOCV. 
VPBJT. 19.00 ZP5KA. 

Many thanks to all correspondents and especially to the 
following for permission 10 quote from their publications: 
Florida DX Report (K4GRD), CQ DX (ARf). NARS News­
letter (5N2AAF), Long Skip (V£3HJ), Q UAX (SM4 DXL), 
On the Air (ON4A D), the West Coast DX Bulletin 
(WA6AUD) DX'press (PAOTO), DX News Sheet (Geoff 
Wans), the Ex-G Radio Club Bulletin ( WJ HQO), and the 
DX'crs Magazine (W4BPD). 

Please send all items for No1•cmber is.~ue to reach G3FKM 
no later than 14 October, for December by 12 No1·ember, and 
for January by JO December. 
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FOUR METRES AND 
--------DOWN-

A Monthly Account of VHF A ctivity and 
N ews C ompiled by JACK HUM, GSUM• 

Updating the bandplans 
Twenty years ago G3CYY in a now-historic article in 

Short Wave Magazine propounded a theory for planning the 
2m band which with subsequent minor modifications has 
stood the test of time, and served as the model for the UK 
metre-wave bandplans as we know the m today. There has 
developed in consequence a degree of self-discipline which 
both surprises and delights newcomers to the vhf scene in 
this country. and docs much to make o perating on 4m and 
down the pleasant experience that it is. 

Because vhf/uhf bandplans have proved to be so flexible 
very few changes to them seemed needed when the recom­
menda tio ns put forwa rd by the fARU conference in Brussels 
last May were adopted by the RSGB. These recommenda­
tions by providing the oppo rtunity to up-date our UK 
arrangements in concert wi th those of Europe, bring us to the 
tlueshold of the Nineteen-Seventies with a series of plans 
for 4m, 2m, 70cm and 23cm that take account of the latest 
opcra1ing techniques. and ought to stand us all in good stead 
for some years to come. 

T he plans. shown in detail o n the opposite page, have been 
worked out in conjunction with- a nd at all times in agree­
ment with- The Short Wave Magazine. T he importance of 
this statement will not be lost o n those readers who recall 
the good work done by SWM in fostering interest in vhf in 
general and bandpla nning in particular, especially in those 
earlier days when every possible bit of advocacy was needed. 
And of course because SWM and Radio Co1111111111ica1io11 are 
the only media for influencing British vhf thought and tech­
nique, it goes without saying that they should speak with 
one voice. 

Two major tre nds of tho ught which emerged from the 
Brussels Conference were: put telegraphy at the low end and 
beacons at the high end o f each vhf/ uhf band. In the light of 
their long experience with unattended beaco ns the RSGB 
w~re invited to allocate frequencies fo r all European beacons 
within the accepted 50 kHz at the to p end of each band , a n 
operation of some technical complexity that will eventually 
mean the translat ion of old friends such as G B3VH F and 
GB3CfC from their present spots to new ones at the top 
end of·• T wo." The same thinking will be applied to 70cm 
and 1296 MHz. which arc covered by IARU international 
agreements, and to 70 M Hz. which isn ·1. because our 
Con1inental friends don·t have ·· Fo:.:~ ... 

As for cw. the long standing European use o f the bottom 
150 kHz of·· Two" is to be adopted by the UK. T his might 

• Houibton-on-thc-Hill, Leicester, LE7 9JJ . Send reports. for the 
November issue by 10 October and for the December 1uuc by 
14 No•"<mbcr. 
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look like reducing still further the frequencies available to 
West Country stat ions, but in the even t doesn't: the oppor­
tunity has been taken to simplify UK zoning so tha t in fut ure 
there will be four simple geographical-frequency areas that 
will provide much more room for manoeuvre than was avail­
able before. The limits of these areas a rc detailed o n the 
opposite page. 

A no ther major provisio n in the repla nning o f •· T wo " is 
the interna tio nal mobi le calling channel neat ly placed dead 
centre at 145·000 M Hz. The internatio nal calling frequency 
forssb remains 145·41 MHz. 

Wha t wi ll be no ticed about the application of these 
principles to 70cm is that the cw segment is 100 kHz wide. 
not 150 kHz as o n " T wo ·· a nd •·Twenty T hree.,: a nd that 
the top end of the communications sector is now 433·5 
instead of 434 MHz. The area from 433'5 to 434 MHz is now 
designa ted internationa lly for amateur television sound 
channels. T hese canno t be put abo1·e 434 MHz for the very 
good reason that with 625 line techn iques developing as they 
arc amateur televisio n will require an increased area at the 
up~r end of" Seventy" for what is u nquestionably import­
ant work. The geographical-frequency zones for communica­
tion work have acco rdingly been slightly telescoped. as 
shown in the table. 

Single sideband on 70cm goes on 432· I 5 MHz to observe 
what has been Continenta l practice for some time. 

Amateur teleprinter opera tio n also now has its inter­
national assignments bOLh o n 70cm and on ·• T wo,'' a nd a 
spot frequency on " Four ··as well. 

Attention should be drawn to a couple of special provisions 
on " Two:· 11 is anticipated that when artificial satellites 
carrying 2m translators go into o rbit , people will want to use 
single sideband as well as cw in the na rrow frequency areas 
likely to be em ployed by such devices. Hence the small 
"sa tellite sectio ns" shown in the table opposite. And 
secondly, where random allcmpts are made to effect meteor 
scatter communication it is recommended that these be done 
in the 10 kHz slice below 144· 1 MHz to obvia te searching 
the whole of the telegraphy segment on such occasions. 

This is also the p lace 10 mention a special provision on 
" Four" : RAEN operatio n. hitherto confined by the terms 
of the licence to a spot frequency. may now occur anywhere 
within the band. T o avoid interference from the higher 
powered users of" Four" it is recommended that for prac­
tice purposes RAEN nets should congregate towards the 
top en d or the allocation. 

• 
And there you have it. the metre-wave bandplan for the 

··Seventies," designed to provide the mos1 effective opera­
tional use of our allocations both nationally and inter­
nationally. Flexibility remains an inbuilt characteristic: if lo 
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Four Metres and Down-<:ontinued 

VHF and UHF 

Band Planning 

for the Seventies 

In Ma)' of 1his year delegates from 
I AR U member societies in the 
Region I area (Europe and Africa) 
met in conference at Brussels. Several 
decisions which were reached in 
respect of lhe fuiure international 
planning or the vhf and uhf amateur 
spectrum were taken back by dele­
gates for ratificaiion by !heir own 
societies- in the case of the UK the 
Radio Society of Great Britain. ' 

Implemenling these decisions in 
Great Britain provides the oppor­
luaity to introduce a number of 
modifications to our domestic band­
plans 1hat will have the effect of 
bringing them up to date and so help 
to shape the pattern of metre-wave 
operation in the 'Seventies. Accord­
ingly, a special meeting was convened 
in London between the Short Wa11e 
Magazine (which sponsored the firsl­
ever 2111 band plan twenty years ago) 
and the VHF Committee or the 
RSG B, under the chairmanship of 
Geoff Stone, G3FZL, to formulate a 
mutually agreed policy. 

Following these discussions the 
present announcement was prepared, 
to appear jointly in Short Wave 
Maga=ine and Radio Co111111unicatio11 
in October in order to give readers 
ample time to prepare for the revised 
UK Band Plan Changes to be effected 
on 1 January, 1970. These a.re shown 
herewith : 

CW only. 
All modes including ssb. 
Beacons. 

FOUR METRE BAND 
70·025 to 70· I MHz 
70·1 to70·7 MHz 
70·675 to 70·7 MHz 
70·26MHz 
70·56MHz 

National mobile net calling working frequency. 
RTTY. 

TWO METRE BAND 
144·00to 144·15 MHz 
144·15to144·5 MHz 

144·5 lo 145·1 MHz 

145·1 to 145·5 MHz 

145·5 to 145·95 MHz 

145·95 to 146·00 MHz 

Special Services i111he 2111 band: 

cw. 
Zone A, the South West (This combines o ld 
Zones 2 and 3). 
Zone B, the South East (This combines old 
Zones 4 and 5). 
Zone C, the Midlands (This combines old 
Zones 6 and 7). 
Zone 0, the North, Scotland and Northern 
Ireland. (This combines old Zones 8 and 9). 
Beacons. 

144·09 to 144·10 MHz CW for random meteor scatter contacts, 

144·1to144·15 MHz 

145·85 to 145-95 MHz 
145·00MHz 
145·30MHz 
144·60MHz 
145-41 MHz 

not held exclusively for this. 
Single sideband only when artificial satellites 
or translators are operational. 
Ditto. 
Mobile calling channel (international). 
RTTY international and UK north. 
RTTY UK south. 
SSB calJing channel international. 

SEVENTY CENTIMETRE BAND 
432 to 432·10 MHz CW. 
432· 10 to 432·20 MHz Zone J (old Zone 2). 
432·20 to 432· 30 MHz Zone 2 (old Zone 3). 
432·30 to432·50 MHz Zone3 (old Zone4). 
432·50 to 432·70 MHz Zone 4 (old Zone 5). 
432·70 to 432·90 MHz Zone 5 (old Zone 6). 
432·90 to 433· JO MHz Zone 6 (old Zone 7). 
433· IO to 433·30 MHz Zone 7 (old Zone 8). 
433·30 to 433·45 MHz Zone 8 (old Zone 9). 
433·45 to 433·50 MHz Beacons. 
433·50 to 434 MHz Television sound. 
434 to top of band Video. 

Special Services in the 70cm Baud: 
433·30 MHz RTTY (international and UK north). 
432-60 MHz RTTY (UK south). 
432· l 5 MHz SSB calling channel (international). 
425 to 429 MHz Self-excited transmissions. 

TWENTY THREE CENTIMETRE BAND (narrow band communication 
segment) 

1296to1296·15 MHz CW. 
1296·15to1297·95 MHz All modes (narrow band). 
1297·95to1298 MHz Beacons. 

* 
NARROW BAND FREQUENCY MODULATION 

It was agreed at Brussels that the following standard should be 
adopted for the use of NBFM in the 4m, 2m and 70cm bands: 

Modulation index 1. 
Audio bandwidth restricted to 3 kHz. 

but 
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Four Metres a nd Down-continued 

raise a station quickly and efficiently it becomes necessary 
to zone-jump, there can be no objection to this practice, nor 
indeed has there been for some years past. It is self evident 
to the sensible zone jumper that if he doesn' t move back into 
his own zone afterwards others won't know where to look 
for him, no r have their beams trained upon h im. And in 
respect of initial calling procedure, if this can be done co­
channel with the wanted station, either in zone or out of 
zone, all the better in the interests of efficient frequency 
uti lization. 

Using '"The Band Plan for the Seventies " in conjunction 
wi th " The Metre Wave Man's Code" (this page last 
January) will make the four metres and down spectrum an 
even more enjoyable place in which to conduct one's 
amateur radio over the next decade than it has been over 
the past two- and that is a target well worth aiming for. 

Eighth Field Day 
The last entries for VH F National Field Day, 1969, should 

have reached the VHF Contests Committee about ten days 
ago, leaving a couple o f thousand metre-wave men keenly 
awaiting the publication of the results-which last year came 
our in November following some incredibly swift work on 
!he part of the Committee's midnight-oi l burners, faced with 
almost 400 separate band entries to process. Don' t chide 
them if they find themselves unable to repeat the performance 
1/ti.~ year; for VHF National Field Day expands annually 
at a rate which may be seen at a glance in the accompanying 
table, the entries doubling in the five years after 1963. 

What is also obvious from the table is how the 23cm entry 
has virtually increased sevenfold since the band became valid 
for VHF/NFD back in '63. No contesting group can expect 
to sec themselves very high up in the table in future Nationals 
if 1296 MHz doesn't figure in their entry. Of the top ten in 
the 1968 tables, all put in a 23cm claim. 

The last thing we want to suggest, however, is that if you 
don't put in a 23cm entry then il isn't worth entering al all. 
Very many groups which don't have microwave expertise 
available to them still manage to do enormously well o n the 
lower •· very high·· frequency bands. All credit goes to them. 

A Miniaturized History of 
V.H.F. National Field Day 

1962 (for 2m only and held In July): 39 entries, winners 
Wolverhampton Group, GW3KMT/P. 

1963 45 entries, winners Surrey Radio Contact Club 
G2RD/P· G30DY/ P, using 70, 144 and 432 MHz. Three 
contestants used 1296 MHz. 

1964 54 entries, winners Wolverhampton Group in conjunc­
tion with Severn Valley ARC, GW3KMT/ P·G3SVR/ P, 
using 70, 144, 432 and 1296 MHz. Ten contestants used 
1296 MHz. 

1965 54 entries, winners The GB2GC Group, using 70, 144. 
432 and 1296 MHz. Twelve contestants used 1296 MHz. 

1966 57 entries, winners The GB2GC Group, using 70, 144, 
432 and 1296 MHz. Fourteen contestants used 1296 
MHz. 

1967 66 entries, winners The GB2GC Group, using 70, 144, 
432 and 1296 MHz. Sixteen contestants used 1296 MHz, 
and one contact was reported on 2300 MHz. 

1968 91 entries, winners Mid-Essex VHF/ UHF Contest Group 
G3VPK/ P·G30RL/ P-G3L TF/P, using 70, 144, 432 and 
1296 MHz. Twenty contestants used 1296 MHz, three 
used 2300 MHz and one (G3WZR/P) the 10 GHz band. 
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and to the single operator men who take portable rigs out for 
the day. (One of them, G2WS, operating solo. put in a tltree 
band entry last year !). 

And now, if several well known calls arc missing from the 
vhf bands these next fow weeks don't be surprised: it"ll be 
because the VHF Contests Commi11ce-men arc heavily 
engaged doing their Field Day homework. 

• • • 
A quick round up of comments received about VHF/ 

NFD. 1969, just as this column was closing up : 
·· Best contest l"ve ever taken part in . . . from 1.600 feet 

up worked 33 counties and 5 countries, 110 contacts ... 70 
cm of course "-GSA WS/ P. 

" Worked six countries in a row on 2m between 0700 
and 0745GMT on the Sunday. including OZ9SW/ P in the 
southern part of the province of Fyn " - G8AXA/ P. 

" Please stress again the c urse of phone in the 144.0 to 
144.1 part of the band. Heard three stat ions merrily working 
there over F ield Day weekend; two were G8s and the third 
a GW8 "-G6LK. 

"A very rewarding weekend operating G3XIM/ P from 
Westmorland (very amused to share 071 with G5UM/P!). 
.Best DX was G3ITG/ P in Cornwall. T he four o f us running 
the outfit really enjoyed our session. One thing we fell 
needs fu rther investigation is the RSGB scoring system. 
We think 50km circles should be used throughout. It 
seems rather daft that a contact at 105km gets the same 
points as one at 195km, and so on. We of Ainsdalc Radio 
Club noted the same effect when checking resulis in our 
own North West VH F Contest, which was based o n 
RSGB concentric circle rules. A progressil'e inc rease would 
make quite a difference to the to tal score, and would benefit 
!he stations getting the longer distance contacts "'- G2CUZ. 

"Twenty-three" This Weekend 
Much of the 23cm equipment exercised during VHF 

National Field Day will be earniag, a month afterwards. a 
further airing during the 1296 MHz Open Contest this 
coming weekend, 5 October. Most metre-wave contests 
advance the state of the a rl to a greater or lesser degree: 
; his o ne does so more than most. The element o f competition 
introduced since " the 23cm tests" of a few years ago 
developed into official 23cm contests has spurred endeavour 
to the extent that 100-mile contacts on this band arc now 
looked for as a matter of course. 

T hese, needless to say, take place under portable condi­
tions, for the very good reason that not enough members 
enjoy in-the-clear locations where narrow-beam parabolas 
can ··see" o ne another over reasonable distances. Last 
year's 23cm Open was won handsomely by Les Sharrock 
by putting GWJBNL/P a couple of thousand feet up a 
Welsh mountain in uncomfortable conditions that certainly 
paid off in terms of miles covered. Last year's table of results 
demonstrated the good ranges to be obtained on this band by 
high-spot portable operation: separate classes and awards 
for portable and fixed stations ensure that the latter arc no t 
set at a d isadvantage. 

Of the thirty or so stations active in the 1967 and 1968 
Autumn contes ts on 1296 MHz it was clear that many 
entered not with any hope of achieving a high place but 
rather to give an indication of who was active o n this band 
at the time. We recall particularly the spirited attitude of 
GSAUF who from an impossible site deep in a Derbyshire 
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valley could not hope to work more than one station. H e 
turned in an entry all the same. 

Advancing the state of the art on "Twenty-T hree" is 
helped by high activity whether one or a couple of dozen 
stations happen to be worked. It is useful if this activity is 
known- and no better place exists to chronicle it than an 
RSGB Contests table. It is hoped that everybody operational 
on 23cm this coming weekend will turn in an entry. 

Top Listener for '69? 
Writing of contests prompts us to drop a reminder to all 

BRS and A members who have 23cm receiving equipment 
available to use this week-end's contest as a valuable multi­
olier to their scores. Those who are able to do so will be well 
in the running to become the top vhf listener for 1969. 

Details of the VHF Listeners' Championship were given 
hcte in January on a page adjacent to the "General Rules 
for VH F Contests 1969" with which they arc linked. To 
newer members who may not have that number o f Radio 
Co1111111111ico1io11 10 hand. a copy of the rules will be willingly 
posted off if an sac is sent to G5UM. 

New M-S Records 
Two records claimed during the August Perseids meteor 

shower won the distinction of a mention by the officia l 
Bulgarian broadcast system. John Singleton, BRS27806. of 
Hull. while listening to the DX programme of Radio Sofia 
on 15 August, noted that a detailed story was put out about 
the good work done by LZ I BW in contacting PA6M B and 
LXISI on 13 August on 144·325 M Hz telegraphy via the 
Pcrseids. A recording made of the LX I S I single sideband 
signal was played over Radio Sofia. 

It was also announced. says BRS27806. t hat another 
Bulgarian amateur, LZ IAB, had in itiated an addit ional 
.. lirst" by working UG6AD- and that's 2m into Asia. 

It is claimed that LZI AB now has 16 countries worked and 
QSL'd and LZI BW twelve as the result of meteor scatter 
contacts. 

• • • 
Another believed-European record for sideband-via-MS 

was set up when F9Ff of Rcin\5 worked SVIAB of Athens 
over a path 2050 km long. both on 144·1 M Hz. this on 
12 August. Marc Tonna, F9FT, gives 11 and 12 August 
a s the peak time of the Perscids results. He was amused 
to be told by SVIAB on a particularly good burst that there 
was QRM between F9FT and LXISI. who were both o n the 
same frequency. And LZ I UW reported the same effect. Marc 

ACROSS THE CHANNEL ON 3CM 
The Englis h Channe l has been s panned on 

the 10,000 MHz amateur ba nd. On 5 September 
Dain Evans, G3RPE, operating portable from 
the c liffs of Dover, worked F2FO/P near Cap 
Griz Nez, over a QRB of a bout 25 miles at 59 
both ways. 

Although the 3cm rig at G3RPE/P was 
delivering o nly 15mW of rf, the s y stem gain 
was hig h : a 10-inch d is h was used. At F2FO/P 
a horn aerial w ith 20dB gain was fed by a 
723AB klystron. 

Fulle r details later. Meanwhile, all cong ratu­
lations to bo th opera tors concerned . 
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BEACON STATIONS 
Call-sign 
GB3ANG 
GB3CTC 
GB3GW 
GB3GM 
GB3GEC 
GB3SU 

GB3SX 
GB3SX 
GB3VHF 

Locat ion 
Cralgowt Hiii, Dundee 
Redruth, Cornwall 
Swansea 
Thurso 
W.london 
Sheffield 

N ominal Emis· Aerial 
Frequency sion D irection 

145.950 MHz At S 
t44.t3 MHz A t NE 
t44.250 MHz A1 ENE 
70.305 MHl At N/S 
434.000 MHz F1 N/W 
70·695 MHz A 1 Omni 

(temporary location) 
Crowborough,Sussex• 28.195 MHl At E/Omni 

Omni 
North-West 

Crowborough • 70.026 MHl A 1 
Wrotham, Kent 144.500 MHz Ft 

• Not operational 

ZB2VHF Is now ope rational on 50 · 0092, 70"311 and 
145 ·1298 MHz. Re ports to G3JHM. 

Tonna himself had QRM between LXISI and EA4AO. the 
Spaniard's MS signals at times peaking at ISdB above noise 
off the side of the beam at Rcims. 

Parchments Up 
Twenty more call-signs plus one BRS appear in the latest 

reprint this month o f the ·· Four Metres and Down Certi­
ficates" table-and o ne of them as we brieAy announced here 
last month deserves special commendation: John Warringion 
or Melton Mowbray, G!!A KE. now joins Bill Hawthorne's 
(G3MCS) hitherto lonely state in the 70cm Senior T rans­
mitting Section. 

Someone else who has been very much on his own for a 
long time in two sections of the Certificates Table is Ron 
Ham of Storrington. He now has URS 15822 as a companion 
in the 70 MHz Receiving Section, but 10 date there are no 
more BRS claimants 10 join Ron in the 432 MH z Receiving 
Section. The 70cm band is an area where more rccciving­
station activity is desirable 10 provide long term propagation 
observations: the band is by no means limited to line-of-sight 
operation, as the regular G8AKE-ON4HN schedule proves. 
The surprises it throws up from ti1m: lo time are just :hose 
which BRS observation can catch. 

• • .. 
When the VH F Committee at its August meeting approved 

the latest batch of certificates c laims it welcomed two new 
admissions to Senior Catcgorics- G8AK E for 70cm, as 
a lready mentio ned, and Mike Dormer. G3DAH. as Holder 
No. 21 in the 2rn Senior bracket. 

What was also signil1can1 was the big increase in 70cm 
Ordinary claimants: s ix were dealt with as compared with 
three for the 2m Ordinary award (it's usually the other way 
about). Amongthcsewas the first 70cm claimant in theGSB­
callsign block, namely G8BGQ of Rickmanswonh. May 
this be a spur 10 many more G8B- licensces to join llim. 
Congrats to him and also to G8BQX of St Lconards, who 
earns the dist inction of becoming the first in his particular 
call-sign block 10 collect the needful 5 / 30 cards for the 
2m award. 

Now for a special announcement on the Certificates 
front .... 

Certificate for " Thirteen " 
As activity develops on 13cm. the time is approaching 

.vhcn- probably as the result of specially organized high-
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Four Metres and Down Certificates 
10 MHz Transmitting Section 

1 GJEHY 23 G30JE 45 G30UL 
2 G3PJK 24 G3$EK 46 G3UUT 
3 G2AIH 25 G3RWM/P 47 GSNU 
4 G30HH 26 G3FOW 48 G30ZJ 
5 G3KEUJP 27 G3PPG 49 Gl3HCG/P 
6 G3NUE 28 GJFIJ so Gl3PGG/P 
7 G31UD 29 G3GGL 51 G3UBX 
a G6NB 30 G3ROO 52 G3VSA 
9 GIPDI A 31 G3NJF/P 53 G3NKL 

10 GSFK 32 G3RWNIP 5' G3JHQ/P 
11 G3NDF 33 G3NUE/P 55 G3JHM/A 
12 G31MV 34 G3AZI 56 Gl3VJS/P 
13 Gl3HXV/P 35 G3FWD 57 G3EKP 
14 G3$KR 38 Gl3HCG 58 G3JHM 
15 G30UF 37 G3LAS 59 G3VOF 
18 G3BNL 38 G3HRH 60 ZB2BO 
17 G3PMJ 39 GM2UU 61 G3JHM/P 
18 G3PHG 40 Gl3PGG 62 G3NNO 
18 GC30BM 41 G3VPK 63 G3WQP 
20 G3TLA/P 42 G3RLE 64 G30XO/ A 
21 Gl3HXV 43 G3UFS 65 Gl3WEL 
22 GSUM 44 ZB2VHF 

70 MHz StnforT ra.nsmlHlno Section 
I G3SKR 2 G3RWM/P 3 G3FDW 

70 MHz Receiving Section 
I BRS15744 2 BRSl5822 

144 MHz Tranamlttlno Section 
I G3HBW 33 G30SA 65 G3LAS 
2 G3BlP 34 G3JlA 56 G3RMJ 
3 G3MTI 35 GC2FZC U G2CDX 
4 GSYV 38 GJBOC &8 G30Rl 
5 G3BNl 37 G3MTl/M 69 G2DHV/P 
6 G3MCS 38 G30JY (new QTH) 70 G3FIJ 
1 G3lAR 39 G3JWQ 71 G3CXM 
a G3CO 40 G3NOH 1'2 G3HRH/P 
9 GJBA 41 G3PSL 73 G3BOS 

10 GW3MFY 32 G3LBA 74 GJFNM 
II G30FL 43 G3FUR 75 G31MV 
12 G3NAQ 44 G2BJY 76 G2BG 
13 G3NNG 45 G3MRA n G3KHA 
14 G30JY 48 G3AGN 78 G30HC 
15 G3KPT 47 G3MDH/P 79 G3SHZ 
16 G3JYP 48 G3GMY 80 G3PKT 
17 G3KMT 49 G3GGK 81 G3UFA 
18 G30HO 50 G3MOH 82 G3RST 
19 G3BBR/A 51 G3NLR 83 GSNU 
20 G3HRH 52 GM3LDU 84 G2BHN 
21 GM3EGW 53 G3CKO 115 G30ZP 
22 Gl30FT 5' G5HZ 88 GW3KYT 
23 G3080/P 55 G3NNK 87 G31CO 
24 G2HIF 56 GBGN 88 G3ETH 
25 G3JON 57 G5ZT 89 G2WS 
26 G8VZ 58 G2PL 90 G3NJF/P 
27 G2AXI 59 G3FZl 91 GW3CBY 
28 G3JYT 60 G3SAR 92 G3TLA/P 
29 GSUM 81 G3NUE 93 G3JFO 
30 G3EJO 62 PAOEZ 94 G3TOR 
31 G3PBV 63 G3AHB 95 G5UM/P 
32 G3FOG 6' G3PTM 96 GM2UU 

sited across-the-water operations- it will be necessary to 
provide official recognition for communications prowess on 
this band. 

The VHF Committee at its last meeting considered this 
possibility, and having duly submitted the suggestion for 
the consideration of Council now invites all 13cm operators 
to aim for the challenging target of THREE COUNTRIES 
AND FIFTEEN COUNTIES. 

Already there are a number of 2300 MHz portable 
cxpcditionaries who can show proof of contact with two 
countries as well as many counties, and it wouldn't surprise 
us if the first claim for a " Four Metres and Down " certi­
ficate in this category does not show up fairly soon. He will 
certainly deserve to have the news noised abroad in bold type 
in this column when it happens, as GJMCS did two years 
ago upon obtaining the first ever 23em award- a perfor­
mance which to date has yet to be equalled. 
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97 G3UUT 108 G30UL 119 GJWZT 
98 G3BNC 109 G3UIK 120 G2WS/P 
119 G3SZX 110 G3GZJ 121 G3EHM 

100 G3UKV Ill G3EJA 122 G3WSN 
101 GC30BM 112 G3JHM/A 123 G3RZK 
102 G3FVC 113 G8AAZ 124 G31LO 
103 G3BJD 114 G3EHR 125 G3RQL 
104 G3PWJ 115 G8ATK 126 G30XO/ P 
105 G2ATM 116 G3WW 127 G3WQG 
108 G31SX 117 GIAPZ 128 GIAPO/P 
107 G3USF 111 G3TR 129 G8BQX 

t4C MH1 Senior Tranamlttlno SecUon 
I G3CCH 8 G3EDO 15 G6GN 
2 G3FAN 9 G3HRH 16 G3KHA 
3 GSMA 10 G8GP 17 G3AOS 
4 G3BLP 11 G3LAS 18 G3MRA 
s G3CO 12 G31MV 19 G3BHW 
8 G3BA 13 G3PTM 20 GW3MFY 
7 G6NB 14 GSNU 21 G3DAH 

t'4 MHz Receiving Section 
1 BRS22SSO 7 A3470 13 A3942{P 
2 BRS22322 a A4048 14 A3942 
3 BRS15822 9 BRS21567 15 BRS24550 
4 BRSU744 10 A4871 16 BRS30352 
5 NL687 11 BRS23140 17 A5032 
6 BRS20108 12 BRS7323 

1 BRS15744 
144 MH1: S1nlor Receiving Section 

'l2 MH1 T r•n1m1ttlno SecUon 
t G3NNG 21 GIAJU 41 GIAVl 
2 G3KPT 22 G8ARM 42 G8ART 
3 G3LHA 23 GIAOP/P 43 GSNU 
4 G3BNl 24 G8AUE 44 G3FIJ 
5 G3MCS 25 G&GN 45 G3XEB 
6 G8AAZ 26 GBAQA 46 GW8AHI 
7 G8ABP 27 G8AWO 0 G8AVX 
8 G3AHS 28 G8AXP 48 G8AKO/P 
9 G5UM 29 G8AHE/P 49 G8ABB 

10 G8ACQ 30 GBAOO 50 G8ADC 
11 GW8ACG 31 G8AWW 51 GBADC/P 
12 GW8ACG/P 32 G8AKT 52 G8ATL 
13 G8AHQ 33 G8ANS 53 G3UBX 
14 G8AEJ 34 GBARO 54 G8AZO 
15 G8AGG 35 G8AIE 55 G2WS 
18 G8AGU/P 38 G3PKT 56 GBALM 
17 G3PTM 3J GIATK 57 GIAYN 
18 G8AAY/ A 38 GBACP 58 G8BGQ 
19 GaAGQ/ A 39 GBAOZ 
20 G3HRH 40 G8ARC 

432 MHz Receiving S ecllon 
I BRSl5744 

432 MH1. Senior T ransmlttfno Section 
I G3MCS 2 GIAKE 

1211 MH1 T r•nsmlttlng Section 
1 G3MCS 

Countries, Counties and Certificates 
Publication of this month's up-dated list of " Four Metres 

and Down Certificate " holders wilJ prompt many readers 
to check over their QSL intake, and where counties worked 
show cards missing to send off stamped addressed envelopes 
in the hope of gelling them in. Although interest in the QSL 
caid as such has a low priority with many vhf workers, few of 
them are churlish enough to ignore requests when these arc 
accompanied by the courtesy of an sac. 

AJI claims for a "Four Metres and Down Certificate," 
fully supported by QSL cards relating to conlacls made after 
J January 1961, and with a check sheel, should be sent to 
Frank Green, GJGMY. 48, Borough Way, Potters Bar. 
Herts, enclosing a large sae for the return of the cards. lf a ll 
is in order Frank submits details a t the next meeting of 
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the Society's VHF Commillec and recommends that certi­
ficates be issued. 

70 M Hz T ransmitting Section: 
70 MHz Rccch·ing Section: 
QUALIFICATION: Production of QSL cards from 20 

British counties and three countries. 
70 M Hz Senior Award: 
QUAUFICATION: 60 British counties and six coun tries. 
144 MHz Tr.msmitting Section : 
144 M Hz Receiving Section: 
QUALIFICATION: Production of QSL cards from 30 

British counties and five countries. 
144 M Hz Senior Award: 
144 MHz Senior Listener Awa rd : 
QUALIFICATION: 60 British counties and 15 countries. 
432 MHz Transmitting Section: 
432 MHz Rccch•ing S ection: 
1296 MHz Transmitting Scclion: 
QUALIFICATION: 20 British counties and three coun-

tries. 
432 MHz Senior Award: 
QUALIFICATION: 4013ritish counties and nine countries. 
2300 M 1-lz T ransmitting Section : 
QUALIFICATION: 15 British counties and three coun­

tries. 
Stations eligible for these awards are (a) fixed stations; 

(b) alternative address stations operating " Stroke A •· from 
any address; (c) ponable stations operating "Stroke P " 
from any location ; and (d) mobile- but categories cannot be 
mixed. 

S upreme A ward : 
QUALIFICATION: The holding of three Senior Awards 

or two Senior Awards p lus the .1296 M Hz O rdinary Awa rd. 
There have been no claimants to date. 

Skeds Operative • • • 
Here are a couple of interesting across-the-mountains 

schedules which 2m listeners along the path may care to 
observe: G8ANQ of Bishop Auckland in County Durham 
(usually around 145·8 M Hz) to G ISAYZ every Monday, 
Wednesday and Friday at 2 130 GMT (half past ten clock 
time), and to G3VVT of Nelson in Lancashire every Wed nes­
day at 2000 GMT and Sunday at 1100 GMT . 

• • . and Wanted 
News of a very, very rare one comes from G5AMH (who 

when he is at home is S M5CJP). He forwards the inro that 
OY2BS in the Faeroe Islands is anxious to work GM (and 
even G !) on the 2m band. With 200 walls avai lable and a 
four-by-6 clement beam array, OY2BS would seem to be 
reasonably well placed for working into the British Isles. 
His frequency is 144· I. with cw, pm or ssb on lap. To make 
schedules write to h im at Box 184, T horshavn, Faeroe Islands, 
or look out for him on 14345 kHz sideband on Saturdays 
and Sundays at 1200 GMT . 

Here and There 
" ... when a Jong message sent by a single opera to r is 

analysed ii frequently lurns oul that some dots a rc longer 
than some dashes. and that some mark spaces a re longer 
than some character spaces. 

" With a Jillie practice in receiving code, the average 
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person has no trouble with these irregularities. The pallerns 
of the letters are defined for him in terms of tbe continuing 
consensus of experience, and he adapts to them as he listens. 
Soon he does not hear dots and dashes at a ll, but perceives 
the characters as wholes. Exactly how he does so is still 
obscure and lhe mechanism probably varies widely from o ne 
operator to another"- from the Sciemijic American, August , 
1.960, in an a rticle on pattern recogni tion. 

• • • ) 

' ' Have been evaluating 2N4416 FETs in cascode and 
nculralizcd grounded source arrangements and find them 
pretty good "-G8ANQ. 

• • • 
Welcome to another addition to the vhf literature: the 

" El-VHFer," brought to life through the enthusiasm and 
typing stamina of E ISBH, runs to eighteen closely spaced 
foolscap pages, seven of them a mag1111111 opus on " vhf 
a ntennas " by W6GD . 

• • .. 
If you use telegraphy regularly on 4, 2 and/or 70cm drop 

a card to " Four Metres and Down '' stating times of opera­
tion, so that a " CW Dossier " may be compiled, for publica­
tion here (sec page 630 last month). 

•, 

The t en ov er ten, the tent and the team (part o f it) that helped 
put GW3VER/ P, the Verulam Radio C lub portable station, 
on the 2m air during the trip around W ales. This p icture, taken 
at the Pembrokeshire site, has left to right G3XMP, GBBNR, 
BRS Ray Tilling and GSA TO. O v er 210 contacts w ere made on 
am, cw and sideband, and all will be QSL' d v ia the Bureau 
unless they have requested otherwise, in which case an sae 
should be sent to 'X MP or 'BNR, but not to G3VER. The team 
pay• specia l tribute to the GWBAPZ/ P group, whose QRPP 
signal from the top of Snow don w as "first class, w eak but 

always there, first call." 
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TEST and SERVICE 
ENGINEERS 

required to wort<. in 

RADIO COMMUNICATIONS 
EQUIPMENT 

• Good Salaries • Interesting Work 

Apply to R. Taylor, 
KW ELECTRONICS, 23 HIGH STREET, CRAYFORD. 

Crayford 22040. 

DEVELOPMENT ENGINEERS 
experienced in SSB 
required for interesting work 
apply-
Managing Director 

KW ELECTRONICS LTD 
HEATH STREET, DARTFORD, KENT 

Tel : Dar/ford 25574 

"QSP, QSP . . . DE ... GJIGW, GJIGW" 

After 17 years of brewing, selling (and supping!) good 
ale, this O.M. has gone QRT, done a OSY and now 
finds himself at the QTH below. 

Our QRL (ugh!) is the business transfer world. In fact 
the ORM is very heavy on the QRG right now. 

We have businesses for sale-every size and type-­
all over the North of England and the North Midlands. 

Can I send you a comprehensive catalogue-gratis of 
course? 

Ever thought of owning your own business? 

T.V. and radio perhaps- with of course a ham radio 
counter just along the side I 

Selling or buying, tune up on the new G31GW ORG 
here in Leeds. Better still if passing-just break in 
(not literally LID!) and let's enjoy a OSO. 

Ask for MIKE/G31GW 

HENRY STEAD & PARTNERS LIMITED 

BUSINESS TRANSFER AGENTS & CONSULT ANTS 

29 COOKRIDGE STREET, 

RADIO 

LEEDS 2 

Te/ ; 202()Q 

It's the finest, most compre­
hensive Catalogue we have ever 
produced- this latest edition. It 
has 330 pages. over 8,000 items 
listed. over 1,500 of them illus­
trated. Everything for the keen 
constructor-including tools and 
test gear. With each Catalogue 
we supply a 30-page Price Supple­
'llent, a bookmark giving 
electronic abbreviations, and an 
.:irder form. All for only 8/6 
plus 3/6 post. packing and insur­
ance. Moreover, every catalogue 
contains 6 vouchers, each worth 
1/ - when used as directed. 

CATALOGUE 
p•-------------------------~ 

The price or 12/ · a.pplics only to catalogues 
purch3scd by cuuomers residing in lhe U.K. 
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POST COUPON 
NOW with P.O. 
or cheque (or 12/-

; Please wtite yol/r Nome .1nd Address ir1 bloc!. c.1pitals ~ ; 

I Name l.R.f I 
I I 
I Address I 

HOME RADIO LTD., Dept. RS, 234-240 London Rd., Mitcham, CR4 3HD. ; 
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SOCllTY 
AFFAIRS 
AND 

A V erulam Club Member, Robert Wiikie, A6030, has gone to 
some pains to help th e RSGB Building Fund. At every club 
meeting this " P iggy Bank " c i rculates and collects a 

remnrkable sum over a f ew months. T hanks, Robert. 
(Photo by P•ul FltfchtrJ. 
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A brief report of the Council 
Meeting held at Society 

HQ on 9 August 1969 
Present: E. W. Yeomanson (Executive V Ice President, in Ille Chair), 

Messrs. 8 . Armstrong, N. Caws, J. C. Gt.lham, R. J . Hug/1es, A. F. 
Hunter, E. G. Ingram, G. R. Jessop, L. E. Nown/Jam, J. Petty, R. F. 
Stevens, G. M . C. Stone, F. C. Ward; (Members of Council), A. E. 
Dowdeswell (General Manager), and Dr J. A. Saxton (President Elect) . 

Apologies for absence were rect!ived from Messrs J. W. Swinnerton, 
(President), H. E. McNally and G. Twist. 

In the absence of the President, who was on holiday, the Chair 
was taken by the Executive Vice President, Mr E.W. Yeomanson. 

On behalf of the President and members of Council, the Chairman 
extended a very warm welcome to the President-Elecl, Or J . A . 
Saxton. 

Membership and Affiliation 
Council resolved : (a) to elect I 13 Corporalo members and 30 

Associate Members, 
(b) to grant Corporate Membership to 6 A sso­

ciates, and 
(c) to waive the subscriptions ol three Members 

due to blindness or other disabi lity. 
Tho following applications for affiliation were received and 

approved by Council : 
Rank Xerox National Workshops Radio & Eloc\ronlcs Club, 

Uxbridge, Middlesex. Secretary L. F. Hil ler. 
W essex A mateur Radio Group, 

W eymouth, Dorset. Secretary A . G. Emary, GSA VE. 

Library 
Following a report on the organizing of the Society Library, 

Mr Yeomanson proposed that a small committee should be formed 
to carry out the proposals put forward by Mr Green. G3FBA . 
Mr Newman and Mr W ard volunteered for !his work. 

Region 12 Representative's Report 
The report from Mr Smith, GM3AEL, was tabled and accepted by 

Council. The Chairman and Council were unanimous in their 
appreciation of this excellent report. 

Appointment of the President for 1970 
In accordance with the articles of A ssociation, Mo Arnislrono 

formally proposed and Mr Newnham socollded, and II was unani­
mously agreed by Council, that Dr J . A. Saxton be President of tho 
Society for 1970. 

Or Saxton expressed his appreciation to Council and assured 
them of his continued and utmosl support at all times. The date of 
the Installation of the President will be decided at a later meeting. 

Council Nominations 
In accordance with the Articles of A ssociation Messrs Graham. 

Newnham and Yeomanson were nominated by Council to fill the 
vacancies which will occur on lhe 1970 Council. 

Representative for Region 13 
A report and letter of resignation from Mr Sheffield, GM3VEI, 

were tabled and accepted by Council. 

Call-sign of the late John Clarricoats G6CL 
Mr Yoomanson read a letter from Mrs Clarrlcoats who was 

pleased tha t the Society should hold the call-sign of her late 
husband. The General Manager was Instructed to write to the 
GPO requesting the re-issue of the call subject to the stlpulated 
3 year waiting period. 

The President would write a loller of thanks to Mrs Clarricoats. 

IARU Proposals 
Council approved the proposals of IARU !hat the lollowmg 

Societies be admitted as members: 
Trinidad and T obago A mateur Radio Socooty. 
The Hungarian National Society (MRS). 

Stratford-upon-Avon Celebrations 
Tho President's report on his visit to Stralford-upon-Avon was 

read and nolod by Council. 
Recommendations of Committees 
The fo llo wing wore accepted by Council. 
Membership and Representation Commlllee 
(a) That Mr V . Stewart, GM30WU be appointed R.R. for Region 13 
In succession to Mr Sheffield, GM3VEI. 

(Continued on page 733) 

731 



The Council's Annual 
Report on the Society's 

Activities 
************* ** ** The Council has pleasure In reporting lo Members on the more 
important activities and happenings during the year ended 30 June, 
1969. The year was one of continued progress both in the services 
rendered to Members and the relations with the GPO and other 
organizations. 

***************** 
New Headquarters 

Council Is very pleased to be able to report that in the year under 
review the Society was able to make the long awaited move, at the 
beginning of November, 1968, Into its new Headquarters In Doughty 
Street. 

An Open Weekend was held In mid-December to allow members 
and their friends to visit the new premises and some 200 people took 
advantage of the occasion. A special licence, GB2HQ, was Issued 
for the operation of stations on several bands during the weekend. 

There have been many visitors to 35 Doughty Street, both from the 
UK and overseas. The volume of counter sales was considerably 
greater than at Little Russell Street. 

Council would like to place on record Its thanks to all those who 
contributed to the Lambda Debenture Issue and to the Headquarters 
Fund which enabled the new Headquarters to come Into being. 

Presidential Installation 
On 10 January 1969 the retiring President, John Graham, G3TR, 

Installed John Swinnerlon, G2YS, as President for 1969, In the 
presence of many guests at the Bonnington Hotel, London, WC1. 

Staff 
Trevor Preece, G3TRP, Assistant Editor, resigned In November 

1968. John Adey was appointed Associate Editor, assisted by an 
Editorial Panel consisting of Pat Hawker, G3VA, George Jessop, 
G6JP, and Roy Stevens, G2BVN. 

Mr C. P. Pope, Secretary, left the Society at the end of February 
1969. 

Licensing Matters 
Some changes In the amateur frequency allocations were made 

by the GPO during the year. The promised extension of the 4 metre 
band down to 70·05 MHz was implemented. The 70cm band was 
split Into two sections 425-429 MHz and 432-450 MHz instead of 
427-450 MHz previously allocated. The new Post Office Bill was 
published and It has been studied for any aspects that might affect 
the amateur radio service. 

The number of Amateur Licences current at the end of June 1969 
was: 

Amateur(Sound)" A" 13216 
Amateur (Sound)" B" 1576 
Amateur (Sound Mobile)" A" 2627 
Amateur(Sound Mobile) " B" 201 
Amateur Television 184 
Model Control licences 16237 

Membership and Representation 
The Me,mbershlp Is as follows: 

Corporate Members 12659 
Associate Members 1355 
Overseas Members 1378 

15392 

The increase in membership In the past year was 1347 compared 
with 644 for the previous year. 

The number of Affiliated Societies and Clubs was in excess of 
300. 

In accordance with the Scheme of Representation elections took 
place for the offices of all seventeen Regional Representatives. In 
view of the apathy shown by the Membership In this matter Council 
was obliged to Invite some of the retiring Representatives to serve 
for a further period of three years. 

A booklet listing all Clubs and Societies affiliated to RSGB was 
published during the year. 
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Committees 
Once again Council Is pleased to record its thanks to the many 

volunteers who served on the following Committees: 

Education Committee 
Exhibition Committee 
Finance and Staff Committee 
GPO Liaison and TVI Committee 
HF Contests Committee 
IARU Working Group 
Membership and Representation 

Committee 
Mobile Committee 
RAEN Committee 
Scieritlfic Studies Committee 
Techrilcal Committee 
VHF Committee 
VHF Contests Committee 

Chairman 
R. J. Hughes, G3GVV 
E. W.Yeomanson, G311R 
B. Armstrong, G3EDD 
R. F. Stevens, G2BVN 
J.C. Graham, G3TR 
R. F. Stevens, G2BVN 

H. E. McNally, Gl3SXG 
N. 0. Miller, G3MVV 
P. Balestrlni, G3BPT 
G. M. C. Stone, G3FZL 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
J. B. Butcher, G3LAS 

The Education Commll!ee was responsible for centres organized 
for the Radio Amateurs Examination held at the College of Precep­
tors In December 1968 and at University College In May 1969. It also 
arranged a show of equipment suited to the Novice at lhe Exhibition 
In October. Much work was Involved In the preparations for the 
successful lectures at the Science Museum at Christmas. 

The Exhibition Committee once again was concerned In the 
organization of the International Radio Engineering and Com­
munications Exhibition which took place between 2-5 October 1968. 
A full report appeared in the November 1968 issue of the journal. 

The Finance and Staff Committee was again mainly concerned 
with matters at the new Headquarters, together with routine Items 
affecting Staff and organization. 

The GPO Liaison and TV/ Committee was concerned In efforts to 
obtai111 Ministry permission for radio masts, within certain limits, to 
be exempt from the requirements of planning authorities. Investiga­
tions Into cases of TVI reported by members were many and varied. 
Close liaison was maintained with the GPO on licensing matters 
and some amendments to frequency allocations were approved. 

The HF and VHF Contests Committees continued the work of 
arranging and adjudicating the many contests held during the year. 
As a result of contestants' comments minor adjustments are con­
tlnual'ly being made to contest rules. 

The IARU Working Group continued the preparatory work for the 
IARU Region I Conference held in Brussels in May 1969. A full 
report on the proceedings of the Conference can be found In the 
July and August 1969 issues of the journal. 

The Membership and Representation Committee was engaged in 
considering the present News Bulletin Service with a view to making 
improvements, as well as matters affecting the liaison between 
Headquarters and the members in general. 

The Mobile Committee arranged the Woburn Abbey Mobile Rally 
and others, but Its work was hampered by the lack of support for the 
Committee. Consideration was given to the present safety stan­
dards for mobile operation. 

The RAEN Committee was pleased to obtain GPO permission to 
use the whole of the 4 metre band for RAEN purposes. Efforts were 
made during the year to obtain approval of the VCAS as a user 
service. 

The Scientific Studies Committee maintained watch over the 
operation of the beacon network and began new studies on Auroral 
and Sporadic E methods of propagation. 

The Technical Committee carried out a great deal of work in 
connection with material for publication in Radio Communication. 
Many technical enquiries from Members were dealt with and the 
majority of the Committee were directly concerned with the produc­
tion of the Radio Communication Handbook . 

The VHF Committee once again organized a very successful 
Convention at Whitton, Middlesex. A full report appeared In the 
June 1969 Issue of Radio Communication. Papers were prepared 
for the IARU Region f Brussels Conference with partlcular reference 
to band planning, locator systems and 70 MHz band propagation 
experiments. 

RSGB Certificates Manager 
Mr C. R. Emary, G5GH, continued his work on the many applica­

tions for the Society's hf operating certificates. 

Public Relations Officer 
Mrs Sylvia Margolis continued to deal with many mat1ers In this 

field on behalf of the Society and exercised a watching brief on 
press reports covering items concerned with amateur radio. She 
accepted several invitations to attend meetings and functions as the 
Society's representative. 
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QSL Bureau 
Mr A . Milne, G2MI, ably assisted by Mrs L. Mllno and the sub­

Managers, has managed to control the Increasing nood of QSL 
cards in and out of the Bureau. 

RSGB Tape Library 
Mr A. 0 . Miine, G2MI, took over the work of the Library on the 

departure of the Curator, Mr G. Milne, G3UMI, for Bermuda. 

RSGB Slow Morse Transmissions 
The service under Mr M. A . C. McBrayne, G3KGU, continues to 

operate for the benefit of many members in spite of a lack of reports 
on its effectiveness. The Organizer would be pleased to receive 
reports on the Slow Morse Transmissions. 

RSGB Intruder Watch 
Under the direction of Colin Thomas, GW3PSM, the organization 

continued its valuable work. A move was made for closer Integration 
with other similar networks In Eurooa. 

John Clarricoats, OBE, JP, G6CL 
On 1 March 1969 the death occurred of John Clarricoats, G6CL, 

following h is collapse at a function at the Royal A lbert Hall two days 
earlier. 

John had beon associated with the Society since t 926, becoming 
its Hon Secretary In 1930, finally retlrlna In 1963. A full appreciation 
appeared In the April 1969 Issue of Radio Communication. 

GB2LO 
During the City of London Festival In July the opportunity was 

taken to demonstrate amateur radio to the public by establishing 
GB2LO at the Daily Mirror building In the City. Many thousands 
visited the station, press and radio coverage was given and alto­
gether It was a very successful venture. 

IARU Region I conference, Brussels 
This triennial event was held from 5 to 9 May, 1969 and the 

Society's delegation comprised: N. Caws, G3BVG, E. G. Ingram, 
GM61Z, L. E. Newnham, G6NZ, and G. M. C. Stone, G3FZL. A full 
report o f the Conference proceedings appeared Jn the July and 
August 1969 Issues of Radio Communication. 

Following tho death of G6CL, the Honorary Secretary of the 
Region I Division since 1950, Roy Stevens, G2BVN, was elected to 
this office. 

The Conference afforded the opportunity for valuable discussions 
between the many Societies represented at Brussels. This contact 
Is particularly Important in view o f the forthcoming Space Com­
munications Conference in 1971. It was evident during the Confer­
ence that the standing of the Society amongst the members of 
Region I is very high indeed. 

Royal Garden Party 
On 25 July, the President for 1968, John Graham, G3TR, together 

with Cyril Parsons, GW8NP (Regional Represenlallve for South 
Wales), accompanied by Mrs Graham and Mrs Parsons, attended a 
Garden Party at Buckingham Palace. (See Radio Communication, 
September 1968.) 

Publi cations 
The year under review saw the appearance of two new publica­

tlons by the Society, the Radio Communication Handbook and the 
VHF-UHF M anual. The former was a production lnvolvlna many 
members of the Society and the falter was written by G. Jessop, 
G6JP. By the end of June 1969 more than 13,000 copies of the 
Handbook had been sold and a re-print was scheduled to appear In 
July 1969. The sales of the Handbook In Europe and the USA have 
been particularly pleasing. The VHF-UHF Manual has found a ready 
acceptance In Europe and a reprint will be necessary In the near 
future. 

The 1969 edition of the RSGB Amateur Radio Call Book was pub­
lished In October and despite an Increased print order compared 
with the previous year had sold out before the end of June 1969. 

Council would like to thank the contributors of the following 
regular articles to Radio Communication: 

E. J. Allaway, G3FKM (Month on the Air) 
B. Armstrong, G3EDD and 
P. Simpson, G3GGK 
J.P. Hawker, G3VA 
J. Hum, GSUM 
S. Law, G3PAZ 
R. F. Stevens, G2BVN 

(Equipment Review) 
(Technical Top/cs) 

(Four Metres and Down) 
(RAEN News) 

(IARU Calling) 
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Lectures and Meeting 
A highly successful two session lecture meeting was given by 

G3CSG, G2YS, G6NZ, G3GVV, G3TNK and G3KEP, at the Science 
Museum on 4 January, 1969 to several hundred young people. 

At the JEE In November 1968 four speakers lectured on various 
aspects of" SSB at VHF." The Meeting was very well attended. 

In March the subject was " DX-Aurora or Sporadic E? " and the 
three lecturers covered different aspects of VHF Ionospheric 
propagation. This meeting also drew a good attendance. 

The Society sponsored tho Scottish National Mobile Rally and 
also the Mobile Rally at Woburn Abbey In August which attracted 
a large number of members and, as usual, proved to be a huge 
success. 

Official Regional Meetings wore held In Region I In September 
1968 and In Region 14 In May 1969. Representatives of Council 
attended and answered many questions on Society matters. 

Jn September1968 John Graham, G3TR, and Roy Stevens, G2BVN, 
attended the annual Convention of the IARC In Geneva and met 
many representatives of other national Societies. The opportunity 
was taken to meet members of the ITU staff and to discuss prob­
lems relating to the Amateur Service. A propagation report pre­
sented by RSGB was received by the CCIR and subsequently 
embodied In an ESSA Technical Report published In May 1969. 

The big event In the North West was the Northern Radio Societies 
Association Convention In Manchester, In A prll 1969, attended on 
this occasion by John Graham, GSTR, on behalf of the Society. 

The VHF/UHF Convention at Whitton, Middlesex, also In Apr/I 
was Its usual resounding success and honoured this time by the 
presence of Col. I. St. Q. Severin, QBE, of the Cabinet Office and 
Or J. A . Saxton, President-elect of the Society. 

Council Is very appreciative of the tremendous amount o f work 
done by Committee and other members, without which little pro­
gress would have been possible In the past year. 

Council Meeting Report 
(Continued from page 731) 
(b) Thal the following be appointed Area Representatives: 

Mr R. H. Newland, G3VW. Edgware and District. 
Mr R. J. Redding, G3VMR. Maidenhead. 
Mr L. H. Webber, G3GDW. Torbay. 
VHF Committee. Council accepted the band plans for the VHF 

bands as proposed. Details would bo published in Radio Communi­
cation. 

T echnicill Committee. Councll approved the awards of Society 
Trophies as recommended and these wlll be published in Radio 
Communication. 

Minutes of Committee Meetings 
Council approved the following Minutes of Committees: 

Exhibition Committee (20.6.69). 
Mobile Committee (27.6.69) 
Education Commlttee(S.7.69) 
M and R Committee (7.7.69) 
VHF Committee (9.7.69) 
Finance and Staff Committee (14.7.69) 
Exhibition Committee (18.7.69) 
Technical Committee {22.7.69) 
GPOITVI Committee (25.7.69) 
HF Contests Committee (31.7.69) 

H. Hoover, Jr., W6ZH 
Mr Caws reported that the President had written a letter of 

condolence on behalf of the Society following the death of Mr 
Hoover and had received a reply from Mr H. Hoover Ill, W6APW. 

Membership 
Mr Stone pointed out that the Articles of Association could be 

affected by the forthcoming legislation, reducing the age of majoriy 
from 21 to 18 years. 

Publications 
Mr Stevens reported that the re-print of the Fourth Edition of the 

Handbook was now on sale. He also reported that an up-dated 
version of the Society's booklet on Reciprocal Licensing was now 
available, 3s 2d post paid. 

Beacons 
It was agreed that the GB2RS News Bulletin should carry details 

of changes In the Society's beacon transmissions. 

Council was in session for 6k hours. 

733 



Mobile Rallies 

Torbay Rally 
The annual Mobile Rally run by lhe Torbay Radio Society was 

held on Sunday. 24 A ugust in lhe Newton A bbot recreation ground. 
About 250 visitors were seen among the s tands and 30 moblle­
equipped cars were parked nearby. They came from all parts of lhe 
country, as far afield as County Durham, the Midlands and London, 
quite a few being on holiday in Devon. Prizes were presented lo 
G3EEO/M and G3DYM/M for lhe best commercial rig and the best 
home built station installed. respectively. The talk-in s tation was 
heard over a considerable distance owing lo the favourable aerial 
position; on top of a nearby gasometer. The fine weather helped 
to make lhe rally a success. 

Derby Mobile Radio Event 
W e gather thal lhe Twelfth Mobile Radio Event of the Derby and 

Dlslricl Amateur Radio Society was an ou tstanding success. Over 
4000 people allended, most of them being Radio A mateurs and 
their famllles. The greatest allraclions were the T rade Stands, the 
Prize Draw and the Mammoth Junk Sale, bul a new feature which 
was a great success was a Children's Playground and T reasure 
Hunt which raised nearly £10 for lhe local Children's Charities. 

Ian Partridge, GJPRR, was the lucky winner of the Deep Freeze 
Cabinet and with a lilllc help from GJFGY, managed to gel i i loaded 
into his car for the long journey back to Chesham, Bucks. 

Owing l o lhe large number of cars present (over 800) they were 
unable lo give the usual display of rad io controlled model airc raft 
bu t made up for thi s with a firsl c lass concert by the Riddlngs, 
Leabrooks and Somercoles Sliver Prize Band. There was also a 
One J udo display by the Derby Olympus Judo Club, and a model 
railway exhibition by lhe Derby Model Radio Society. 

Overseas visitors inclu ded two VK's, ZL4, VE7, UA1, ZDS and a 
OK2, but among the infamous was a collection of local " Pira tes " 
who had lhc audacity to sign-in on the" W ho is Here" notice board. 

Talk-In stations were active on 160. 4 and 2m from 10 am until 
4 pm, and G3EEOI P worked a greal number of stations on the hf 
hands. 

Taken at D erby Rally. Left to right : GSPP, G2BYI, VK2MZ and 
G5PP's wife. Although GSPP and VK2MZ are brothers, they 
had not met for o ver 40 y ears until '2MZ came to England on 

holid ay shortly before the rally. 
(Photo by G3KP0) 
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Joe Johnson, G3THT , at the talk-In station for the Cornish 
Amateur Radio Club's rally on 27 July. The call-sign was 

GB3CRC, and the site Boscawen Park, Truro. 
(Photo by G3VJB) 

A typical shot of the D erby Mobile Radio Event, showing a 
proportion of the number o f cars w h ich turned up. I n the 
fo reground can be seen a crowd watching the Judo display . 

!Photo by G3SZJ) 

Also at D erby: G3UD , SWL E. Fair, SWL R. Johnson, G2BYI 
and G3WW. 

(Photo by G3KP0) 
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By S. W . LAW,~G3PAZ* 

NOW that VHF NFD is history, how d•d the" lraflic" sound? You 
think you are pretty snappy now wilh all lhat practice? Brother, you 

should try and get an earful of our main User Service sometime! 
Those who have been privileged to sit In at the communications 
rooms usually come away with a somewhat thoughtful expression. 
True, we can Improvise a channel when things go wrong with the 
"professionals" (thal Is what we set out lo do) but can we give a 
good account of ourse lves? It Is said that a report was asked for 
by a certain person In authority on the practicability of enlisting the 
assistance of the amaleur service and the person deputed to make 
the report stated that he had llslened on the amateur bands and the 
procedure that he heard was " so amateurish" that he was con­
vinced that II was of l i ttle uso lo pursue Iha matter. We cannot help 
wondering what sort o f liaison existed In that area between the 
User Service and lhe local group. Who was at fault ? Had the User 
Service In question been offered a demonstration by the local 
Group ? Somehow we doubt II. If. In their (understandable) Ignor­
ance, tho User Service had listened lo the usual friendly amateur 
nattering under the ln1presslon that this was what they could expect 
f rom us In times of emergency, then It Is not their fault that they were 
not aware of the capabllltles of a well trained RAEN Group. A bus 
driver whose hobby happened lo be "scrambling" al weekends 
would not expect to have his driving Judged by the latter standards 
in the light of his capabllltles al the wheel of a public service 
vehicle. No more should wo allow our RAEN services to be Judged 
by our normal pursuit o f what Is probably the most friendly hobby in 
history. Get together with your User Services-who is going to tell 
them ii you don't? 

Uniformly Cold? 
Now that A utumn is almost with us II behoves the prudent to 

ensure that ample warm clothing Is readily available for that sudden 
call-out. Nobody can give of their best In conditions of acute dis· 
comfort and II is foolish to expect an emergency to occur to sull 
your personal convenience. On the other hand, a loud snort to the 
suggestion from one of our members lhat " RAEN should have a 
distinctive uniform." We are not p laying soldiers! Our armbands 
are quite sufficient ldentlncatlon and are still a good buy at 2s 6d. 
Gol yours? 

Other Modes 
We can think of no reason why a Group should stick to am ii 

the members can cope with other modes. Where an extensive area 
Ts to be covered II m ight well lie that either ssb ornbfm could provide 
better coverage under difficult conditions. The question must. of 
course, be thoroughly thrashed out between members and the 
whole set-up well tried before a deflnite decision Is reached. It Is 
food for thought and a nice controversial subject for Group meet­
ings. 

The Show 
RAEN have nothing spectacular for the Radio Communications 

Exhibition this month, but that does not mean that you will not see 
the badge around. Don't neglect the opportunity to chat to your 
fellow-members from other areas and find out how things are going 
In their neck o f the woods. See you there? 

• 130 Alexandra Ro:1<1. Crordon, Surrey, CRO 6EW. 
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Looking Ahead 

1-4 October- RSGB International Radio Engineering and Comniu­
nications Exhibition. Royal Horticultural Society's New Hali, 
Greycoat St .. W estminster. London, SW1. 10 am. to 9 pm. 

10 O ctober- RSGB Dinner Club, Kingsley Hotel, London, WCl. 

18-19 O ctober- GB3CUS. Special Event Station. t60-10m, cw/am/ 
ssb. Skeds and OSL via G3WDS/A . 

18-19 October- GB3BES. Special Even t Slahon. 80-lOm, ssb. 
OSL G3XUE. 

24 O ctober- RAOT A Dinner, London. 

26 O cto ber- Scottish VHF Convention, The Carlton Hotel. North 
Bridge, Edinburgh. 2 pm. Lectures and exhibition. Tickets 7s 6d 
(convention and tea) and 32s 6d (convenlion: dinner and tea). 
from GM30WU, " Westerlca ". 9 Juniper Avenue. Juniper 
Green, Midlothian. EH14 5EG. 

5 Decem ber- RSGB AGM, Royal Society of A ris, London. 

25-26 J u ly , 1970-Brltlsh Amateur Television Club Convenlion, 
Cambridge. 

Contests 

4--6 O ctober- RTTY DX Medallion Sweepstakes. 

4- 5 O ctober- VK/ZL/ Oceanla-phone. 
4--12 October- Lebanese DX-CW and phone. 

5 O ctober- Fourth 432 MHz Open Contest. (644 September). 

S October- Second 1296 MHt Open Contest (644 September). 

11- 12 O cto ber-28 MHz Telephony Contest. (350 May). 

11- 12 O ctober- VK/ZL/Oceania- CW. 

18-19 O ctober- WADM DX-CW. 

25-26 O ct ober- 7 MHz Contest (C.W.) (421 June). 

25-26 O ctober- October CO WW DX Contest - Phone. 

3 Novem ber- Eighth 144 MH2(SSB) Contest. (736 October). 

8-9 November-7 MHz Contest (Phone). (421 June}. 

15-16 November- Second 1.8 MHz Contest. (736 October). 

~ November- November CW WW DX Contest-CW. 

6-7 D ecember- Tops CW Club 80m Contest. 

6-7 D ecember- CHC International DX- CW. 
7 December- Filth 70 MHz (CW) Contest. 

13-14 D ecember- CHC International DX-ssb. 

Mobile Rallies 

5 October- RSGB Scottish Mobile Rally, Beach Ballroom, A ber­
deen. Details GM3AEL. 

12 October- Peterborough Mobile Rally, Walton County School. 
Mounlsteven Avenue, (off A 15), Peterborough. Commencing a t 
2 pm. Refreshments available, and indoor accommodation will 
be provided. There will be t rade stalls and a Junk sale. Talk-in 
stations G30S (1980kHz), 4m and 2m. lnformalion from G3KPO. 

26 O ctober- The A nglian Mobile Rally, Colchester Radio Society 
and Ipswich Radio Club Suffolk Show Ground, Ipswich, Suffolk. 
Talk-In stations on 160m and 2m. T rade stands covering A mateur 
Radio, hi-ft, colour TV, electrical Instruments, records, tape­
records, DIV, aerials, spares. "Junk", and a bring and buy. 
Relreshmenls will be available on site. All this will be under 
cover. Trade enquiries to G3SJO, Colchester 78842. Further 
information from 0 . W. N. Thomas. GSBVE, 9 Burlington Road. 
Ipswich. Phone Suffolk 55200. 

19 A pri l 1970-North Midlands Mobile Rally. 

735 



Second 1·8 MHz Contest 1969 
1. T he General Rules for RSGB HF Contests, published in 

January 1969 edition of Radio Communication will apply. 
2. When: 21.00 GMT on Saturday, 15 November, 1969. 

to 02.00 GMT on Sunday, 16 November, 1969. 
3. Contacts: CW (Al) ontyin the 1·S- 2·0 MHz band. County Code 

letters, as published on page SS of the January 1969 issue of 
Radio Communication, must be sent after the report-serial number 
group, e.g. for a contact from Surrey 579001 SY. 

4. Scoring : Six points for each of the first si x contacts with 
stations In any one county; three points for the seventh and subse­
quent contacts. Six points for each contact with a station outside 
the British Isles. 

s. Logs: Column (5) must be headed " County Code letters 
received." Entries must be addressed to the HF Contests Committee 
c/ o D. Thom (G3NKS), 6 Bracken Close, Copthorne, Crawley, 
Sussex. 

6. Trophies: The Victor Desmond Trophy will be awarded to the 
winning station. The Maitland Trophy will be awarded to the Scot­
tish Member with the highest aggregate number of points In this 
contest combined with the First 1·S MHz Contest 1970. 

November 1969 144 MHz SSB Contest 
This contest has been extended to three hours duration and 

opened to club and portable stations. Note also the change In 
Rule9. 
1. D ate and Time: 1900 to 2200 GMT on 3 November. 
2. All entries and check logs must be sent to the Adjudicator 
at VHF Contests Committee, c/o G2XV. 165 Cambridge Road, 
Great Shellord, Cambridge. 
3-6. In addition, the following General Rules as published In the 
January Issue of Radio Commun/cal/on will apply: 3b, 4a, Sa, 6a, 
Sc, 9a, 10a, 11-1S, 26 and 28. General Rule 7 Is not applicable to 
this contest, see below. 
1. This contest is open to any class of station, fixed, multi-operator 
or portable, with no separate sections. 

144 MHz (SSB) Contest 
In spite of the" slip-up " concern ing the publicity for this contest, 

the number of entries was very similar to the January event, and 
the number of stations known to be active was 43 against 40 for 
January. G8BBB swopped places with G3BA to gain first position, 
wllh a very considerably Improved score over his January entry. 
Most entrants commented favourably on the slmpllclty of the rules, 
and the weather also seemed to please most people, as It tended 
to produce reasonable conditions. G3BA would like to see a county 
multiplier. G3BHW felt that activity was lower, but the above figures 
disprove this. G3USB found conditions best to the East, and poor 
to North. G3COJ liked the rules, but would favour a three hour 
period. G3TCG described the contest as "very enjoyable." El6AS 
reported that the band only seemed to open up for one hour. 
Gl3VPK/ P said the most outstanding signals were G3BA G8BBB 
and G3GZJ . 

G2XV 

Posn Call-sign Points QSO's Km QTH Pep(ln) A erial 
1 G8BBB 254 33 4SO CE 200 10ele 
2 G3BHW 247 27 472 KT 350 6 x 6 
3 G3GZJ 218 13 510 CL 125(0p)6 x 6 
4 G3BA 1S1 30 380 WK 400 Omni-Vee 
5 G3JWZ 175 25 512 SE 400 Sele 
6 G3PWJ 160 24 435 SD 150 6 x 6 
7 G3USB 150 23 429 CE 100(0p) 10ele 
s G3COJ 142 19 435 BS 150 8 x 8 
9 G3TCG 129 17 475 EX 100 6 X 6 

10 El6AS 119 12 475 400 13ele 

Check log received from Gl3VPKjP. 
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High Power HF Field Day 1969 
The Second High Power HF Field Day contest which was held 

on 12/ 13 July produced only 11 entries. Just two-thirds of the entries 
received last year. From a study of the logs received, lhere were 
21 portable stations active and lour of the non-entrants were 
passing serial numbers well over 100 toward the end of the contest. 

The winners were the Guildford and District Radio Society 
(G3KMO/ P) with a score of 1,512 points while the Cardiff Radio 
Club (GW3XEJ/P) with 1,233 points were runners-up. The Durham 
City Amateur Radio Society (G3TAK/ P) took third place with 
48 fewer points. These contestants will receive Certificates of Merit 
at the discretion of the Council. 

As last year, most of the entrants used transceivers but Guildford 
used a modified Vespa plus a linear with a home-made double 
super-hat. Two stations used home-made transmitters with Dundee 
being the only one to use less than 150 waits (90 watts from two 
807). The usual assortment of aerials were In use, the winners 
having a rhombic with 270 feet per leg 36 feet high, two inverted 
dipoles at 45 feet and 36 feet with a two band Quad at 30 feet. 
Dundee used a two element two band quad with a 132 feet long 
doublet while Durham had two Inverted vees, a ground plane and 
a broadside array. 

The average number of operators per station was three, the 
lowest being Dundee & Durham with two each to Chellenham and 
Southgate with seven and eloht respectively. 

The standard of log keeping was very good with fewer than 
average duplicates claimed for points. All were clearly made out 
and the Contests Committee thank all those responsible for making 
out the entries for their part in helping to make the checking easier. 

The check log from OK1AEH Is acknowledged with thanks. 
It Is regretted that an entry from Bedford & District ARC, posted on 

9 August and with a score o f 702 points, was received too late for 
Inclusion. 

Call- Points 
Posn Group Sign 3·5 7 14 21 28 Total 

Guildford & Dis-
trlct Radio 
Society G3KMO/ P 140 343 726 300 3 1512 

2 Cardiff Radio 
Club G W3XEJ/P 138 255 600 240 1233 

3 Durham City 
Amateur Radio 
Society G3TAK/ P 1S 425 712 1155 

4 Southgate Radio 
Club G3BWQ{P 225 159 362 24 770 

5 Crystal Palace & 
District Radio 
Club G3VCP/ P 114 258 118 187 12 689 

6 Dundee Group GM3KYl/P 43 364 216 27 650 
7 Cheltenham Ama-

teur Radio 
Society G5BK/P 249 186 147 9 591 

s Pudsey & District 
Radio Club G3XEP/ P 171 250 126 547 

9 Chesterfield & 
District Radio 
Society G3VKK/ P 201 240 51 492 

10 AERE(Harwell) 
Amateur Radio 
Club G3PIA/ P 136 86 99 S4 405 

11 Purley Amateur 
Radio Club G3WRR/ P 63 120 78 63 6 330 

It Is regretted that owing to pressure on space, the 
results of the 432 MHz Open Contest on 10 Aug ust has 

had to be held over untll next month. 
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REGION 1 RR B. O' B rien, G2AMV 

Merseyside Luncheon Club-Firs! Monday In each monlh on 
HMS Landfall, 12.30 for 12.45 meal. If you wish to atlend please 
advise G3VQT or G2AMV beforehand. 
A lnsdale (ARC)-1, 15, 29 Oclober, 8 pm, "Morris Dancers" , 
Scarlsbrlck. 
Allerton (Liverpool)-Scout Amaleur Radio Socloly, Norlh Wesl 
Region-Firs! and Third Thursdays each month, 8 pm. Liverpool 
County Seoul Headquarters Richmond St reet, Liverpool. 
Blackburn East Lancashire Amateur Radio C lub-2 Oclober 
(" Eleclronlc Novellies," by R. Isherwood), 6 November (Fiim Show 
by Esso), 7.30 pm, Edinburgh House, Shearbank Road, Blackburn. 
Further details lrom G4JS. 
Blackpool (B & FARS)- Mondays 8 pm Ponllns Holiday Camp, 
Squires Gale. Morse tu1l1on from 7.30 pm. 
Bury (B & RRS)-7 Oclober (Consl rucllonal Cornpellllon and 
Any Quesllons), 11 November (Surplus Equipmenl Sale), 8 pm, 
George Hotel, Market Street. Club Secrelary G3VVQ, 411 Holocombe 
Road, Greenmounl, Bury. 
Cheshi re (Mid Chesh ire ARC)- Club nights every Wednesday 
7 pm to 9.30 pm. lnstrucllon nights every Thursday 7 pm lo 9 pm. The 
!alter Includes theorellcal work for lhe RAE exam, pracllcal con­
slrucllon and Morse praclice. Further details from G3JWK, Techni· 
cal Activities Centre, Wlnsford Verdin Grammar School, Wlnsford, 
Cheshire. 
Chester (C & DA RS)-Thursdays, 8 pm, YMCA. 
Crew e and District-Local In lores I Is being kept alive by R. Owen, 
BRS26847, lhe local representallve. He welcomes calls at his home 
from local enthusiasts and Is searching dillgenlly for a now meeting 
place. His address Is 10 Circle Avenue, Willaston, Nantwich, 
Cheshire. 
Douglas (D & DARS)-2nd and 4th Wednesday each monlh, 7 pm, 
19 Rosemount, Douglas. Further lnformallon from W. T . McEvoy 
at same address. Telephone Douglas 6146. 
Eccles CE & DRC)-Tuesdays, 8 pm, Bridgewaler School, Worsley, 
Lanes. Every Thursday Club Top Band net al 20.30 hours. 
Leyland Hundred Amat eur Radio Group-Tho Thursday night 
net at 20.00 hours GMT on 1.915 MHz. 
Liverpool (L & DARS)- Tuesdays, 8 pm, Conservallve Associa­
tion Rooms, Church Road, Knolty Ash, Llverpool 14. 
Liverpool (NLRC)-10, 24 October, 7 November at 8 pm, Labour 
party Headquarters, 13 Crosby Road Soulh, Llverpool 22. Secretary 
Peter Jeffs, 38 College Road North, Liverpool 23. Telephone 051-924 
3020. 
Macclesfield (M & DRS)- 7, 21 October, 4 November, 8 pm. The 
George Hole!, Jordongate. 
Manchester ( M & DARS)- Wednesdays 7.30 pm, 203 Droylesden 
Road, Newlon Heath, Manchester 10. Hon. Sec., G. Tilson, G3T JK, 
95 Kelverlow Street, Oldham, Lanes. 
Manchester (SMRS)- Frldays, 8 pm, Conservallve Association 
Dlvlslonal Officer, 449 Palallne Road, Northenden, Manchester 22. 
North West VHF Group- Meetings take place every Monday al 
8 pm In the Club Caravan, Greeba, Shady Lane, Manchesler 23. 
Preston (PARS0)-2, 16, 30 October, 13 November 7.30 pm, 
" W indsor Casile" (Prlvale Room) SI Paul's Square. 
S alford Dial House Radio Society-This Is a Society formed by 
GPO Engineers who are at tho moment endeavouring to Increase 
lhe vhf aclivllies al the club. They meet every Wednesday evening 
al 6 pm on the 8th Floor al the river end of Dlal House. Anybody 
Interested who is a GPO engineer should write to the secretary at 
Dial House, Chapel Streel, Sallord 3. 
S outhport (73 SSB S oclety)-Thursdays at 8 pm (All com­
mencing with a talk on part of the RAE syllabus), 73 Avondale Road 
North, Southport. 
S tockport (SRS) -1, 15, 29 October, 12 November, 8 pm. The 
BrookOeld Hotel, Wellinglon Road South Slockport. New members 
are always welcome. Furlher details from the Secrelary who Is D. I. 
Lunn G3LSL, 4 Farnham Avenue. MacclesOeld. (Telephone 7903). 
W arring ton Culcheth (CARC)-Fridays, 7.30 p.m., Chai Moss 
Hotel, Glazebury. All visilors will be welcome. Secretary K. Bulgess, 
32 Hendon Slreet, Leigh. 
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Westmor land-Fridays, 7.30 pm, 24 Park Road, Mllnlhorpe. Addl­
llonally lhere Is an RAE class on Mondays and Thursdays al the 
same time. Secrelary G3UEC, 9 Castle View, Sedgwick, Kendal. 
W i rra l (WARS)-7.45 pm. Firs I and Third Wednesdays each month 
al former Civi l Defence HQ, Upton Road, Bldston, Birkenhead. 
Coming Evenls-1 October, 15 October (AGM). On Augus1 6 a OF 
Contes! was held. A lter much running around In circles lhe stallon 
was ovenlually located on the roof of lhe club HQ I On 20 Augusl 
Bill Evans G3VQT took the chair for a very enjoyable Quiz night. 
Teams were picked by G3PXX and G30KA, and the result-almost 
a draw I Between 21 and 23 August the club sel up a slalion al lhe 
Heswell Rotary Club's " Hobbles Exhibil ion." Thanks lo the Orga­
nizers and to the many stallons worked for making possible for us 
to demonslrale the hobby to the general public. Public Relalions 
Officer G3WSD. 
Wirral (W i rral DX A ssoclation)- Further meelings are scheduled 
for lhe lasl Wednesday In lho month, In October al lhe home of 
G3AKW when radio slides will be shown and In November al G3UFO 
when lhe fealure will be a RSGB lape and slide leclure. A Christmas 
gathering is being organized for lhe December event. Member 
G3VV A has been on holiday In V El (Brillsh Columbia) and will pro­
vide an evening's enlertalnment on lhis in the New Year. Because 
gatherings are held In member's home we regrel members only at 
all evenls. Details of Membership are available from lho Secrelary. 
G30KA. 

Region 2 RR K. Skethaw ay, BRS20185. 

B arnsley (B & DARC)- 10 October(" TVI, Causes and Cures," by 
J. Ward, G4JJ), 24 Oclober (Club Cons1ruction Project), 7.30 pm, 
King George Hotel, Peel Streel, Barnsley. G3LRP. 
Bradford (BRS)-The new season opens wllh a change of HQ. 
Tho new address Is Bradford Liberal Federation, 10 Soulhbrook 
Terrace, Greal Horton Road, Bradford 7, Just across the road from 
the old HQ at Bradford Tech. 

The new syllabus Is nol yel available but in lhe meantime Informa­
tion on meetings, dates, elc can be obtained from the Secretary 
R. J. Cockerham, G3WT F, 56 Branlwood Road, Bradford 9. G3HJP. 
Durham (DCARS)-9 October(" Stabilized Power Supplies" by 
Dr Brian Slanier), 23 October (" Receiver Accessories" by Ray 
Kelly), 7 pm, Elvel Riverside Arts Block, Durham Unlversily New 
Elvet, Durham. 
Halifax (NHARS)-4 October (London Visit), 8 October (Mr 
Craven·s Lecture), 22 October ("Colour TV" by Mr McArthy of 
Baird T V), 29 October (Pea & Pie Supper inviling members of Man­
chesler RC), 5 November (Open-so 1hey can let their Bangers off), 
7.45 pm, Sportsman Inn, Ogden, Near Halifax. 18/19 October Scout 
Jamboree running two stalions G3MVH/A & GB3KSG. The lecture 
by Slew W1BB mk 2 Version on DX-ing the hard way Is now 
available. G3MDW. 
Pudsey (P & DRC)-Meetlngs every Wednesday, 7.30 pm, Liberal 
Club, Hough Lane, Bramley, Leeds 13. 

The While Rose Rally will bo held next year on 26 July, and ii is 
hoped lha1 lhe same QTH will be available. Now that lhe RAE results 
are out the Club is pleased lhat lhree more members have passed. 
RAE Is taught every alternate Wednesday and all lnteresled per­
sons will be made welcome. 

On Wednesday 13 Augusl, a very interesling leclure was given by 
Biii G3WOB on "How to work foreign amateurs In lhelr own lan­
guage." Since then mosl locals can be heard on local nets using 
German Instead of English. Leclures, lalks and films are on Wednes­
days when lhere Is no RAE. They are arranged al shorl nollce, so 
for anyone In doubt, come along and see Just what we are up to. 
G3XLV. 
Scarborough (SARS)- Thursdays, 7.30 pm, c/o RAF Association, 
Fulbeck House, 3 Westover Road, Scarborough. GBKU. 
S outh Shields (SS & DARC)-Meetings Fridays, 8 pm, Trinity 
House, Social Centre, Laygale, South Shields. G3SFL. 
Sheffield (SARC)-28 Oclober (" Quads," by G3PHO), 25 Novem­
ber (W1 BB Tape Lecture), Cross Scylhes Hotel, Dore. 
SARC Top Band Contest coming shortly. Secretory: Guy Easton, 
G3JMV. GBNN. 
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Spen Valley (SVARS)- 9 October(" Low Power Transmitters" 
by O. M. Pratt. G3KEP). 16 October(" High Power Loudspeakers" 
by A . Falkus, Fane Acoustics Ltd), 23 October (" Simple Receiver 
Construction," by A . Petts, G3PXF), 7.30 pm, Heckmondwlke 
Grammar School. G8BSC. 
Sunderland (SARS)- 7 October (" NFD ? Hints & Kinks" by J. 
Melvin, G3LIV, Durham ARS), Meetings first and lhlrd Tuesdays 
each month Sunderland Technical College, 7 pm. G3XID. 
Teeside--Second Saturday every month, Social Evening, 8 pm, 
The Crown Hotel, Yarm. G3JMO. 
York (YARS)- Thursdays, 7.30 pm, British Legion Rooms, 61 
Micklegate, York. GBBOK. 

Region 3 RR R. W. Fisher, G3PWJ. 

Bi rmingham (MARS)- Third Tuesday of each month 7.45 pm, 
Midland Institute, Margaret Street, B'ham 3. G8BHE. 

(South)- 1 October (AGM) 5 November (" VHF? W hy not? 
How?" MrT. Douglas G38A)8pm, TheScoutsHut,PershoreRoad, 
Slirchely, Birmingham 29. 
Bromsgrove (B & DARC)-10 October (Surplus Sale), 8 pm, 
Co-op Hall. The club's picnic held on 31 August In the grounds of 
Hartlebury Castle was a great success with 50 mobiles attending. 
Coventry (CARS)--3 October (Tape & Slide lecture, W1 BB, mk 2). 
10 October (Talk by Mr J. R. Tipple about the Birmingham GPO 
Radio Tower), 17 October (Night on the A ir), 24 October (Visit to 
GPO Radio Tower), 31 October (Night on the A i r). Scout HQ, 121 
St Nicholas Road, Radford, Coventry. 
Dudley (DARC)-7 October (AGM), 21 October, 8 pm, Central 
Library, Dudley. 
Hereford (HARS)-First and Third Fridays of each month, Civil 
Defence HQ, Goal Street, Hereford. G3RJB. 
Leamington S pa (MWARS)-{; October, 13 October, 20 October 
(HW32 Talk), 27 October, 8 pm, 28 Hamilton Terrace, Leamington. 
Redd itch (EWARG)-9 October (T alk, Slides and film on the visit 
to USA by Bob Palmer, G5PP) 8 pm, Old Peoples Centre, Park Road, 
Redditch. G3£VT. 
Shrewsbury (SARS)- 2 October (Club Slation),9 Oclober(AGM), 
16, 23 30 October (RAEN by G3MBQ) 7.30 pm, Shrewsbury School 
Signals Hut, G3WNI. 
Solihull (SARS)-21 October(AGM), 8 pm, The Old Manor House. 
126 High Street, Solihull. G3VXV. 
Stourbridge (STARS)-7 October (Talk by Mr Travers of Vero 
Electronics), Longlands School, 21 October (Informal) Shrubbery 
Cottage. 
Stratford (SUARC)--3 October (Aerials by G300Q), 17 October 
( Direction finding by GJOR/), 31 October (Early Radar by G3YIK) 
8 pm, Halls Croft, G3XFV. 
Wolverhampton (WARS)-{; October (AGM), 8 pm Neachells 
Cottage, Stockwell Road. 

Region 4 RR T. Darn, G3FGY. 

Derby (D & DARS)- 1 Oc1ober (Surplus Sale). 4 October (Coach 
Trip to London), 8 Oc1ober (Inquest on 1969 Rally), 15 October (Open 
Evening- Sub Basement clean up), 22 October (Ladies night­
" English Churches through the Ages" Illustrated talk by H. R. 
Nuttal, Refreshments). 26 October (President's Trophy Contest­
OFJ, 29 October (RSGB Tape Lecture-a conducted tour of ARRL 
by John Huntoon, WtLVQ), 7.30 pm, Room No. 4, 119 Green Lane, 
Derby. G2CVV. 
Derby (NHCAARG)--3 October (Safari to lndia-P. Beales), 5 
October (OF Practice Run--3 pm to 5 pm), 10 October (Open Even­
ing), 17 October (Transcelvers-K. Bierney), 24 October (Surplus 
Sale), 31 October (Film Show, G3AIA), 7.30 pm, Room No. 8, Nuns­
field House, Boulton Lane, A lvaston, Derby. G3LCV. 
Heanor (SEDRS)- 7 October, Transistor Ampllflers. 14 October, 
Sale of Members Surplus Equipment. All meetings at the South 
East Derbyshire College of Further Educalion, llkeston Road, Hea­
nor, Derbys. T. W . Clarke. 

Region 5 RR S . J , Granfield, GSBQ 

Bedford CB & DARC)-Club meets at the Dolphin Inn, Broadway, 
Bedford, at 8 pm on Thursdays (Morse Classes at 7.30 pm). Full 
particu lars of programme from Ken Whitbread G3XDU, al 78 Pipit 
Rise, Bedford. 
Bishop's Stortford (BS & DARC)-Club meets monthly at the 
British Legion Club, Wlndhill, Bishop's Stortford, Herts. Contact 
P. J . Toynton, G3RGA al "Wlldhern," Old Mead Lane, Henham, 
Herts, for further Information. 
Cambridge (C & DARC)--3 October (Film Show-Mervyn Lay, 
G3VPK), 10 October ( Informal), 17 October (Mobile Demonstration 
of HF SSB by Richard Baker, G3USB), 24 October (Informal), 31 

738 

October (Guess the Voice . .. Big Brother has been eavesdropping 
on your QSO!), Fridays at 7.30 pm- Club Headquarters, Victoria 
Road, Cambridge. 
Cambridge University (CUWS)-The new Academic Year 
begins on 7 October, and the first formal meeting will be a lecture 
on Audio Amplifiers given by Or A. R. Bailey on Tuesday, 14 Octo­
ber in the Jesus College Junior Parlour at 8.15 pm. Prospective new 
members should attend our stand at the societies' Farr, or contact 
either N. Kingsley (G/3RCB , c/o T rinity College or S. C. Cripps 
(G3TPF) clo Jesus College. 
Dunstable Downs (DDRC)-Meetings on Fridays at Chew's 
House, Dunstable, Bedfordshire. Particulars from A . C. Don, 
(GBBWZ), 51 Manor Park, Houghton Regis (Dunstable 67349). 
Luton (L & DARS)-Meetlngs at 8 pn1 on the first Tuesday in the 
month at Club HQ, Putteridge Estate, Luton, Bedfordshire. 
March (M & DARS)- Meetings on Tuesdays at Old Police Head­
quarters, High Street, March, Isle of Ely. 
Peterborough (P & DARS)-Meeting on Orsi Friday in the month 
at 7.30 pm In the Electronics Section, Peterborough Technical 
College, Easlfield Road. On olher Friday evenings meetings are 
held at the Club HQ in the Old Windmi ll behind the Peacock Inn. 
London Road, Peterborough at 8 pm. Further particulars from 
Douglas Byrne, G3KPO, Jersey House, Eye, Peterborough. 
Shelford (S & DARC)-The Club has a new Secretary-C. W . 
Steadmen, G3XWS of 10 Wychwood Avenue, Luton, Beds. A pro­
gramme has now been arranged up to the end of February 1970. 
2 October (Ferrite and Torolds-Neosid), 9 October (General Quiz­
Club Group), 16 October(" Reminiscing • The Good Old Days,'" 
by G3DPQ), 23 October(" Transistor Power Supplies," by G3XTQ), 
30 October(" Transistor T ransmitters," by Texas Instruments Ltd.), 
Meetings In the Church Hall, High Street, Shefford and Thursdays 
at8pm. 
Stevenage (S & DARC)- Meetings on flrsl and third Tuesdays 
at 8 pm, at Hawker-Siddeley Dynamics Ltd., Gunnel's Wood Road, 
Stevenage, Hertfordshire. 

Region Ii RR I.. Owen, G8MC. 
Cheltenham (RSGB Group)- Flrst Thursday 8 pm, Great Western 
Hotel, Clarence Street, Cheltenham. 
Gloucester (GRS)- Meetings second and fourth Thursdays at 
7.30 pm at RAFA Club, 6 Spa Road, Gloucester. 
OKford Radio Society-Weekly meetings during termtime at 8.15 
pm on Wednesdays in the Department of Metallurgy, Parks Road. 
Free access to the Society's transmitting station G30UR for 
licensed members, Morse classes and RAE Instruction will bear­
ranged for those Interested. A s well as the regular meetings which 
provide talks on a wide range of topics of both general and special­
ized Interest, the Society arranges visits and other activities. Tl1is 
term a station will be run In the Jamboree-on-the-Ai r from the local 
Scout campsite. A OF hunt Is also suggested. Contact Simon 
Watts, St John's College (President), or s imply arrive at any meet­
ing, and introduce yourself. 

Region 7 RR P. A . Thorogood, G4KD. 

See you at l/1e Exhibition. 1 lo 4 October same Hall. See USA stand on 
GB Stand with radio books from there. Win the Communication RX or 
w/11 change lo KW2000A If you have a TX licence. 
Acton, Brentford & Chiswlck (ABCRC)-21 Oclober 7.30 pm, 
"2 Meire Night." Chiswick Trades & Social Club, 66 High Road, 
Chlswick. 
Addiscombe (AARC)- Second and fourth Tuesdays 7.30 pm, 
Toe H Hall, 158 Lower Addiscombe Road. 
Ashford (Echelford ARS)- Last Thursday of Month 7.30 pm, St 
Martins Court, Kingston Crescent, Ashford, Middx. 
Barking (B & DREC)- Tuesdays and Thursdays 7.30 pm. Gas­
coigne Recreation Centre, Gascoigne School, Morley Road, Bark­
ing. 
Bex leyheath (NKRS)-Second and Fourth Thursdays. 9 October 
(Donated Junk Sale). 23 October(" Communications in the LEB," 
by Cliff Leal). August Junk Sale was very enjoyable, George G30FM 
and Colin G3VFO in excellent form. Quality of gear was very good, 
and discussion followed on VHF field day arrangements. 7.30 pm, 
Congregational Church Hall, Chapel Road, Bexleyheath. 
Cheshunt (CDRC)- First Friday of month, 7.30 pm, Methodist 
Church Hall, opp Theobalds Station, Cheshunl. 
Chingford (RSGB Group)-Fridays. Telephone 01-524 1308. 
Chingford (SRC)-Fridays 8 pm. Friday Hill House, Simmons 
Lane, Chlngford E4. 
Civil Service (CSRS)-Flrst and Third Tuesdays, 6.30 pm. 4 
November (" W hy I became a Radio Amateur"), 18 November 
(Dave Bean, member, will speak on "Modifying the Pye Ranger for 
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2 or 4 metres"). Special Invitation extended to all visitors. Car park 
free after 6.30 pn1. Civil Service Rocreatlon Centre, Monck Street, 
Westminster. 
Croydon (SRCC)- Thlrd Tuesdays, 7.30 pm, Swan and Sugarloaf, 
South Croydon. 
Crystal Palace ( CP & D RC)-Saturday, 18 October(" RTTY," by 
Brian Codar, GBBMQ), 15 November (Film Show), 8 pm. Club net not 
yet working well, so why not come on 3550 kHz, Tuesdays, 8 pm. 
Not Just a club net but NFD operating training ground. Emmanuel 
Church Hall, Barry Road, SE22. 
Dorking (DR & DRS)-Second nnd Fourth Tuesdays. 2nd Tues­
day," W heatsheaf," 4th Tuesday," Siar and Garter," Corking. 
Ealing (E & DARS)-Tuesdays 7.30 pm. Northfields Community 
Centre, Northcroft Road, W13. 
East London- Sunday, 19 Oclober, 2.30 pm. (Meeting of lhe Year) . 
Edgware & H endon (E & DRS)-Second and Fourth Mondays, 
8 pm. St George's Hall, Flower Lane, Miii Hill, NW7. 
Farnham, Bucks (Burnham Beeches RC)-Fortnlohtly, Mondays, 
Farnham Common, VIiiage Hall, Victoria Road. 
Gravesend (GRS)- Wednesdays, 8 pm, Community Centre, Cedar 
Avenue, Kings Farm Estate, Gravesend. 
Guildford (G & DRS)-Second and Fourlh Fridays. Guildford 
Engineering Society, Stoke Park. 
Hampton Court (TVARTS)- Flrst Wednesday, 7.30 pm, The 
Three Pigeons, Portsmouth Road, Surbilon, Surrey. 
Harlow (DRS)- Tuesdays (General), Thursdays (CW Practice), 
Fridays, 8 pm. British Legion House, W estern Road, Romford. 
Hemel H empstead (HH & DARS)- Flrst and Third Fridays, 7.30 
pm," Addmult " Sports Club, Hemol Hempstead. 
Holloway (GRS)- Mondays (RAE), 7 pm. Wednesdays (Morse), 
7.30 pm. Fridays (Club), 7.30 pm. Montan School, Hornsey Road. 
llford-Every Thursday, 8 pm. 50 Mortlake Road (off lllord Lane), 
II ford. 
K ingston (K & DARS)- Second Wednesday, 8 pm. Penguin 
Lounge, 37 Brighton Road, Surblton. 
L eyton & W althamstow- Tuesdays, 7.30 pm. Leyton Senior 
Institute, Essex Road, E10. 
L ondon (UHF Group)-All at Exhibition. See you there. 
Loughton- Fortnightly, Fridays, Loughton Hall, Rectory Lane 
(Near Debden Station). 
Maidenhead (N & DARC)-Thlrd Tuesday of Month, 7.30 pm. 
Victoria Hal l, Cox Green, Maidenhead. 
N ow Cross- Wednesdays and Fridays, 8 pm, 225 Now Cross Road, 
SE14. 
Padding ton (P & DARS)-Thursdays, 7.30 pm, Beauchamp 
Lodge, 2 Warwick Crescent, W2. 
Purley ( P & DRS)- First and Third Fridays, 8 pm, Railwaymen's 
Hall, Side Entrance, 58 Whytecliffe Road, Purley. 
Reigate (RATS)- W ednesday, 5 November(Constructlonal Con­
test), 8 pm. Lasl meeting report montlons a discussion on Class A 
versus Class B licences. G3PNA pointed out that many " A" 
licences only operate in class B anyhow! W elcome given to Crawley 
members al so NFO short discussion. Visit to Gatwick A irport 
Control Tower arranged. George and Dragon, Cromwell Road, 
Redhill. 
Romford (R & DRS)- Tuesdays, 8.15 pm, RAFA House, 18 
Carlton Road. 
Scouts (ARS)- Third Thursdays of month. 16 October(" Receiv­
ers from Scratch," by A . H. Walls), 18119 October (Jnmboree-on­
the-Alr). 7.30 pm, Badon Powell House, Qucensgato, South Kenslng­
ton, SW7. 
Sidcup (CVRS)- 16 October (Surplus Sale), 6 November (C. A . 
Jones on" Integrated Circuits " ), 8 pm, Congregational Church Hall, 
Court Road. Last meetingW. Thompson G3MQT gave an instructive 
talk on Radio Interference lnvesllgation. One of his warnings, never 
Interfere with somebody else's TV- the set never works properly 
after what you did to Ill Never pul out calls requesting TVI reports, 
you 'll be blamed fo r everything later I 
Sloug h (SOR Group)- Flrst W ednesday, 7.30 pm, Civil Defence 
Hui, Bowes Road, N11. 
St Albans (Verulam ARC)-15 October(GJNOH will give a talk­
" 70 cm and up I"), 19 November (Oelalls still secret I Special meeting 
evening), 7.30 pm. August great month. Our OX-pedltlon GW3VER 
/ P on 2 metres n groat success. August 6 meeting our Treasurers 
brought KW2000A rig and pul II on the air. August 20 meeting 
record turnout for Tony G3MED on home brew SSB equipment. 
Town Hal l, St Peters Street, St Albans. 
Sutton & Cheam (SCRS)-Third Tuesday, 8 pm, The Harrow 
Inn, High Street, Cheam. 
W elwyn ( M id-H erts ARS)- Second Thursday of month. 9 Octo­
ber 8 pm. AGM. Welwyn Civic Centre, Welwyn. 
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Wimbledon (W & DRS)-Second and last Flrdays. 8 pm, St John 
Hall, 124 Kingston Road, Soulh W imbledon, SWl9. 
Wembley (GECARS)-Thursdays, 7 pm, Sports Club, SI A ugus­
tin Avenue, North Wembley. (This Club is open to non GEC em­
ployees by Invitation. Telephone A RN 1262 for details). 

Region 8 RR D. N. T . Will iams, G3MDO. 

Canterbury (EKRS)-New HQ premises will be available shortly. 
17 October (Visit to UHF meeting at W ye College). Information o t 
future meetings from Hon Sec D. N. T. Williams. G3MDO. 
Eastbourne (SARS)-9 October ("Quiz" Mid-Sussex ARS v 
Soulhdown ARS at Burgess Hill). Meetings held al lhe Victoria 
Hotel, 8 pm, Latimer Road, Eastbourne. 
Maidstone (M YMCA ARS)- Meetings held every Tuesday and 
Friday, 8 pm, at " Y " Sports Centre, Melrose Close, Loose, Maid· 
stone. 
Mid-Sussex (M-SRAS)-9 October ("Quiz " Southdown ARS 
v Mid-Sussex ARS at home), 23 Oclober (Demonstration and lalk 
Including" Journey Into Sound" by members of the Brighton Tape 
Recording Club. To be confirmed). 
T hanet (TRS)-3 October (Bring and Buy Sale), to October ( Pro­
posed talk by local Tx amateur), 17 October (Visit to UHF meeting at 
W ye), 24 October (Talk), 31 October (Visit to Margate Telephone 
Exchange). 
Worthing (W & DARC)- Meetlngs held at lhe Rose Wilmot Youth 
Centre, Litllehampton Road, W orthing. 

Region 9 RR J . Thorn, G3PQE. 

Bristol (Bristol Amateur Radio Society BARC)- Every Monday 
and Thursday 7.30 pm. Club HQ (G3T AO), University Settlement, 
Oucie Road, Barton Hill, Brlstol 5. G3WLZ. 

(City & County of Bristol RSGB Group)-7 October (Annual 
General Film Show, wives, friends and members Invited to this 
Social evening), 27 October(" Impressions of a visit to the USA," 
by Arthur Mllr\O, G2MI). both 7.30 pm, Becket Hall, St Thomas 
Street, off Victoria Street, Bristol 1. All visitors to meetings are 
reminded that monthly the Junk stall Is open to bring along and 
sell your items on commission to the Group, since nearly 100 attend 
these days It Is a good market. G3COP. 

(University of Bristol Amat eur Radio Soclet y )- Potenlial 
members are asked to join during PRESCO week al Freshers 
Squash. The Society holds two cnlls, G3KAC and GBCXH, and 
meets on Saturdays, 2.30 pm, Oeparlment of Physics, The Royal 
Fort. GBADP. 
Burnham-on-S ea (BOSARS)- Contact GJGIW. 
Cornwall (CRAC)-2 October. SWEB Clubroom, Pool, Camborne. 
GJUCQ. 

(VHF Group)- Thlrd Thursday In each month, 7.30 pm. The 
People's Palace, Pydor Street, Truro. G3XC. 

(Falmouth Group)-14, 28 October, Laburnham Drive Mission 
Hall. GJOJN. 

(Newquay Group)- t, 15, 29 October. Treviglas School. G3THT. 
Exeter (EARS)- 7 October ("West Country Quiz" with Exeter, 
Torquay, Plymouth, Saltash, Yeovil, and Taunton Clubs) 7.30 pm, 
ar the new venue, YMCA, St David's Hill, Exeter. G3HMY. 
Plymouth (PRC)-7 October (Film Show of RSGB. Radio '67, 
Mullard Tr ansistor, and comedy), 17 October visit to Saltash to lake 
pnrt in a quiz. Club room (G3PRC), Virginia House, Bretonside, 
Plymouth. G3YDU. 
Saltash (S & DARC)-3 October (Talk by Bill Robots). 17 October 
(Quiz, Club versus Plymouth RC), 31 October (2 metre night), all 
at Burraton Toe H Hall, Warraton Road, Saltash. G3XWA. 
South Dorset (SDRS)-4 October(" Linear lntegraled Circuits," 
by Bill Ford), 7.30 pm, Labour Rooms, Dorchester. G3RZG. 
Torbay ( TARS)-25 October (Film Show). Every Tuesday and 
Friday, Club HQ (G3NJA), Bath Lane, Rear of 94 Belgrave Road, 
Torquay. The Mobile Rally on 24 August was n groat success. 
G3NQD. 
W ells (WARS)- No Information on activilies. GJMQQ. 
W eston-super-Mare (WSMARS)- Not the first Friday th is month 
10 October at RAF ARS HQ where as guests are able to enjoy lhese 
amenities at Locking RAF Camp. Meetings resume at Westhaven 
School, Ellesmere Road, Uphill the first Friday in ench month from 
7 Novembilr. GJGNS. 
Yeovil (YARS)- W ednesdays. 7.30 pm, Park Lodge, The Park, 
Yeovil. G3NOF. 

Region 10 RR C. H . Parsons, GWBNP. 

B lackwood (ARC)-Fridays, 7 pm, Blanche Collage. off High 
Street, Blackwood, Mon G68K. 
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B arry Colleg e of Further Education (ARS)-Soclety meetings 
7 pm on each T hursday. 9 October (Annual General Meeting). 
Meetings held at the College, Colcot Road, Barry, Glam. GW3VPB. 
Cardiff (RSGB Group)-13 October, AGM, 7.30 pm, TA Centre, 
Park St. Cardiff. 
East Glamorgan Raynet Group- First Tuesday in each month, 
7.30 pm, Cardiff Emergency Services HO, Woman by Street, Cardiff. 
GW3VNO. 
H oover (ARC)- Monday, 7.30 pm, Hoover Social Club, Hoover 
Factory, Merthyr. The Club station, GW3RDB, Is aclive, and Inter­
ested visitors are always welcomed lo meetings. Secretary Is Mr 
F. E. Tribe. 
Pembroke (ARC)- Last Friday In each month, 7.30pm. Defensible 
Barracks, Pembroke Dock. 
Ponty pool (ARC)-Meetlngs on Tuesdays at 7 pm, Educational 
Settlement, Rockhill Road, Pontypool. Mon. GW3JBH. 
Port T albot (ARC)-Meetlngs al Trefelln Club and Institute, Port 
Talbot. Times and dates of meetings are conditioned by the large 
number of shift workers In the area, and details are available from 
GWSVX. 
Rhondda (ARS)- Meetings at Pengelll Hotel, Treorchy, Rhondda, 
Glam. Details from GW3PHH. 
Sully and District Short Wave Club- Tuesdays, 7 pm, A nnexe 
Sully Bowls and Social Club, 59 South Road, Sully, Glam. Jn addition 
to short-wave Interests, the Club also caters fo r those who are 
Interested In general electronics. GWSSLA. 
Swansea T elephone Area (ARS)- Meetlngs held at Telephone 
Engineering Centre, Gors Road, Town Hill, Swansea, 7.30 pm. 
Meetings are normally on Tuesdays, but may be subject to change. 
Secretary M. D. E. Connor, 54 Talley Road, Penlan, Swansea, Glam. 
University College Cardiff (ARS)-Students entering College 
In the new session who are Interested in radio will have the advan­
tage of use of a fully equipped shack If qualified, and RAE and 
Morse classes II not. Please contact the Secretary, c/o Students 
Union, Dumfries Place, Cardiff. 
University College Swansea (ARS}-The Club station will be 
on the air during FresherWeek and afterwards, call-sign GW3UWS. 
Future meetings will be held In the Students Union Building. New 
students should contact the Secretary, c/ o UCS Radio Society, 
Engineering Society, Applied Sciences Building, University College 
Campus, Swansea. 

Region 11 RR M. Williams, GW3LCQ. 

Conway Valley (CVARC)-16 October, (" Fiilers and FET's," 
by Dr J. D. Last, BSc, PhD), usual OT H, 8 pm, Parade Hotel, 
Llandudno. 

Region 12 RR A . W . Smith, GM3AEL. 

Aberdeen (AARS)-Fridays, 7.45 pm. 6 Blenheim Lane, Aberdeen. 
GM3HGA. Aberdeen 33838. 
Lhanbryde (MFARS)-Mondays 7.30 pm. St A ndrews School, 
Lhanbryde, by Elgin, Morayshlre. GMSUKG. Clochan 225. 
Dundee (RSGB Group}-Thursdays 8 pm, 3 Magdalen Place (off 
Roseangle), Dundee. GM3KYI. 
Lerwick Radio Club (Shetland)-Tuesdays and Thursdays, 
Annsbrae House, Lerwick. GM3XPQ. Blxter 249. 

Region 13 RR I . W . Sheffield, GM3VEI. 

Lothlans Radio Society-9 October, two part meeting (" Begin­
ners DXlng on Top Band," WIBB tape lecture). 23 October,(" Elec-

Just one 1nm·e thing . . . 

Ironies In Civil Aviation," by GM3TZS). Meetings start at 7.30 pm 
In YMCA, South St Andrews Street, Edinburgh. 

Region 14 RR N. G. Cox, GM3MUY. 

Ayrshire (Ardeer Recreation Club ARC}-2, 7, 9, 14, 16, 21 , 23, 
28, 30 October, 7.30 pm, Ardeer Recreation Club, Amateur Radio 
Section, Stevenston. Ayrshire, details J. F. Mccreight, GM3DJS, 
10 Auchenharvle Road, Saltcoats, Ayrshire. 
Ayrshire (AARG)-26 October. 7.30 pm, A TC HO. Kilmarnock. 
Glasgow University (GURC)-10 October (club night), 24 October 
(RAEN Glasgow group), 7.30 pm, George Service House, 11 Uni­
versity Gardens, Glasgow, W2. 
Greenock CG & DARC)-7, 14, 21, 28 October. 7.30 pm, Watt 
Library, Union Street, Greenock. 
Mld-Lanark(RSGB Group)-170ctober, 7.30pm, YMCA, Brandon 
Street, Motherwell. 

Region 15 RR J . Thompson, Gl31LV. 

Belfast (City of Belfast YMCA Radio Club)- Wednesdays and 
Saturdays, 8 pm, City YMCA (3rd Floor), 12 Wellington Place, 
Belfast, BT1-6GE. Information from YMCA General Office. 

Region 16 RR W. J . Green, G3FBA. 

Chelmsford (CARS)-First Tuesday In each month, 7.30 pm, 
Marconi College, Arbour Lane, Chelmsford. G30ZF. 
Colchester (CARS)-Each Wednesday at Room 41, North East 
Essex Technical College, Colchester at 7 pm, New Term 1 October 
(AGM) 8 October, Hon Sec R. C. Greenleaf, 27 Ernest Road, 
Wlvenhoe, Essex. 
Gt Yarmouth (GYRC)-last Friday In each month 7.30 pm, at 98 
South Market Road, Gt Yarmouth. G3HPR. 
lpawlc:h (IRC)-29 October (G:1FIJ Aerial Lecture), 7.30 pm, Red 
Cross HO, Glppeswyk Hall, Gippeswyck Avenue, Ipswich. G3UJR. 
Maldon Essex (MYCRG)-Every Thursday, 7.30 pm, G3UJR at the 
Friary, Chequers Lane, Maldon, Essex. G3LRQ. 
Norwich (NARC)-Mondays, 7.30 pm, The Brickmakers Arms, 
Sprowston Road, Norwich. Nr Ring Road Roundabout. G3PTB. 
Southend (SDRS)-Meetlngs going fortnightly at the Staff Can· 
teen, Ekco Electronlcs Ltd. G8BSB. 

Region 17 RR C. Sharpe, G2HIF. 

Bournemouth (Wessex ARC)- Meetlngs on the first Friday and 
on tho Monday following the third Friday In each month, 7.30 pm, 
Cricketers Arms Hotel, Windham Road, Bournemouth, Hanis. 
G8AVE. 
Maidenhead (M & DARC)-{; October ("Demonstration of the 
SB34" by G3VMR), 21 October (Informal). Meetings on the first 
Monday and third Tuesday of each month 7.30 pm. Victory Hall, Cox 
Green Lane, Maidenhead, Berks. G3VMR. 
NW Berks ( AERE Harwell, ARC)- Meetlngs on the third Tuesday 
of each month, 7.30 pm, Social Club, AERE, Harwell, Berks. G2HIF. 
Reading (R & DARC)-7 October (Mobile In 1970 by a member of 
ARMS), 21 October ("CW through tho Ages," by G3PWU), 7.30 
pm, Victory PH, The Medway, Reading, Berks. G3TEB. 
Sout hampton (RSGB Group)- Meetlngs on the second Saturday 
of each month, 7 pm, Lanchester Building, University of Southamp­
ton. G3GOY. 

Many secretaries are forgetting vital details when they send In their information. Please 
check your copy carefully. Apparently some secretaries are assuming that the copy that 
they submit on the first of a month will appear In the magazine of that month. Gentlemen, 
our printers are pretty good but they can't convert copy Into a magazine in three days I Notes 
submitted by 1 October will be Included In the November magazine and so on. 
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It would be helpful If the senders of notices would Indicate their exact positions, ie secre­
taries, Area Representatives, etc. Finally, please do not expect a programme of your club's 
events for the next six months to let you out of sending further copy. It Is not practical for a 
regional representative to survey a mass of programmes to glean out what Is applicable 
for a particular month. It Is up to you to submit your club's events monthly to the RR (never 
direct to RSGB HQ), Of course, It la a courtesy to let him have your long-term programme as 
well, as a confirmation. Your co-operation will be greatly appreciated. 
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OOOOOOOOODODOOOOOOOODDDOOOODDDDDDDDDDOOOOODOO 

mEmBERS' ADS 
These advertisements are free to members. The number of words 

Is limited to 32, not Including your name (or call-sign) and address. 
All ads must be clearly written or typed on the Order Form or on a 
postcard. Each ad must be accompanied by the recent Radio 
Communication wrapper, the address of which must agree with the 
address on the ad. No trade or business ads can be accepted. The 
RSGB cannot accept respons ibility for errors, for the quality of 

Entry period for Nov. 6 Oct. to 10 Oct. 

equipment offered, or guarantee Inclusion. Ads must reach RSGB 
HO during the period printed on the top of tho current order form. 
Ads which are not printed will not be held over, they must be re­
submitted. W e advise members to enclose a stamped addressed 
envelope, when replying to ads. For further details of these ads see 
the current Order Form. 

Entry period for Dec. 7 Nov. to 12 Nov. 

OOOOOOOODDDDDDODDDODDDODOOODDDDDDDDDDDDDOODDO 
TA 32 lnr, £12 ono, Hamgear preselector sell-powered £4 ono, carr 
paid. G3WAO OTHR. Tel GRA 2717. 

Bag of 28 xtals, £2, containing 19 2N706's, 50 2G371's,10 SL701 C lc's, 
various power diodes 50s. A. Dearing, 118 Steinbeck Lane, Leeds. 
LS7 30S. Tel 0532-689893. 

Tester tms No 1 0-30,000 Hz sep. psu., 100/250 ac or 12V de unused 
£10, collect. A. Boughton, 2 York Rd, Kennington, Ashford, Kent. 

TW Twomobile rx less 2m converter, Ideal for /M or / P if strip, if 
4~ MHz, mod wi th transistorized stabilizer for 12V de £11 inc carr. 
C.Woodley, obo G30UF. Tel 01-$37 8688. 

Swap American mags, OST CO etc 1946-66 for British mags before 
1930, two for one. Early wireless books and parts wanted. H. Wenden, 
K81KO, 52 East Sth St, Worthington, Ohio 43085, USA. 

Xtals FT249, 1907·5, 1922·5, 1927·5, 1962·5, 1981 kHz 7s 6d ea. Various 
holders 2060, 3099·4, 5200, 5675, 7173·3, 16335 kHz 2/6 ea, 50/ 150 Joule 
Elec nash unit £12. W. Fletcher, G3NXT, Ho lmdale, Martin, Lincoln. 

New components, capacitors 15 x 15 buttorOy 5s, 34 x 34 butterny 
5s, rf chokes 2·6 MHz, 250 mA 2s, 1·5 MHz 250 mA 1/6 ea. Slivered 
coils 5 turns ceramic base 2s ea post xtra sae list. J. Harvey, 22 
Elm Grove, Bromsgrove, Worcs. Tel Wore 3578. 

Headphones with boom mike by Eagle, type HMA209, listed at 
£9 9s, accept £6 10s, brand new and unused. C. Woodley, G3XPU, 
TelOt-8378688. 

NCX5 Mk 2 comp wi th matching psu and Heathkit ptt mike HDP21 
all unmarked and little used £235. BC221 with charts £18, buyer 
collects. J. Morris, 3 Astley Rd, Bradshaw, Nr Bolton, Lanes. Tel 
Bolton 52384. 

Pye2m/ M OOV03-20A pa stage 4 only£20. Shlbaden video recorder, 
llltle used £175 (list £500) 19 In monitor also available £60, monitor 
comp vhf uhf tv rx. P. Cooper, G3CXI, 11 Hardy Road, Bishops 
Cleave, Cheltenham, Glos, Tel Bishops Cleave 3834. 
Rx's R107 £810s, R209 £9 both vgc. Servograph pen recorder 50 µ A 
sensitivity as new £8 ono. 30 ft sectional aerial with gys £2, carr xtra. 
H. Brash, GM3RVL, 5 Hillview Orive, Edinburgh, EH12 SOW. Tel 
031-334 7152. 

Eddystone EC10 battery comm rx, brand new cond few wks old £45 
ono. Infra-red binoculars in transit case with psu and light unit 
£10 plus carr, J . Thexton, G3URE. OTHR. 

Free to whoever is wi lling to pay post, lots of old Practical TVs plus 
few Wireless Worlds and USA Mags. D. Fellows, 10 North S t, 
Burwell, Cambs. CBS OBA. 

Paper capacitors 8 µF 1500V working 7s, 8 µF 7SOV working Ss, new 
Parmeko c-core 20H 180 mA chokes 12/6 post xtra excess refunded. 
G3SWH OTHR. Tel 0272-673703. 

BCC 25W 4m base station Ix, £12. Matching rx, £4. 6 ft Pye 19 In rack 
(lour pillars, sell-supporting), £4. Valves M8100 (EF95 sQ), EF95, 
EL91, EC90(6C4), EB91 (6AL5), EAC91, EF92, 1 s 6d each. T . R. Preece 
G3TRP, 28 Stoneylleld Road, Old Coulsdon, Surrey. 

Metered current variable V stabilized power pack It also, pair 117V 
50 Hz selsyns, 100 th 35T, RCA Im tuner, Heathkit RG1 built speaker 
man mod minimitter for parts, sae for detls, many components why, 
D. Ricker, 97 Ruabon Rd, Wrexham. Tel 0978 4507. 
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DX100U with hndbk and charts up to 150W table topper vgc £42 ono, 
Class" D "wavemeter mod for 240 ac £315s. A. Walton, 39 Oakdale 
Dr, Wroso, Shipley, Yorks. Tel Shipley 57490. 

National NC121 comm rx with auto translmr and Eddystone head­
phones, Ideal for swl £30 ono, del. 30 miles when bought. K. 
Mahaffey, 81 Hayhurst Ave, Middlewich, Cheshire. Tel Middlewlch 
3218. 

DX40U, VF1U, both perfect bond, spare valves inc 6146, mike key 
swr bridge (new) all leads etc £38 ono, carr pd, cheaper ii coll, cowl 
gi ll motor £2 10s carr pd. J. Baker, 86 Max Rd, Liverpool, Lanes. 
Tel 051-228 1321. 

H. Brew 20m ssb Ix (after "Cornlshman " ) with psu, not wking. 
Exch scope or 4/2m comm rig. R. Fielding G3WON, OTHR. 

Type 78 teleprinter comp with cover, perfect wklng order, offers. 
G310N, 71 Bassett Green Close, Southampton. 

10 yrs SW Mag to 1969, 1st offer over 20s, Vlbroplex £2 10s, Advance 
J2 audio generator £10, Hustler mobile mount £2 10s, Dumont 
scope £12 lb ssb monitor, var meters, translmrs chokes etc, sae. 
R. Broadbent G3AAJ, 94 Herongate Rd, London, E12. Tel 01-989 
6741. 

Speech compressor pre-amp transistorized with self-contained 
bat1ery, plugs Into mike lead, 1st offer over £5, al so TCS 5 slightly 
modld £7, Hygain 3el 10m beam £12. S. Kharbanda, G2PU, 39 
London Rd, Harston, Cambs. Tel Harston 454. 

HI fl renex wb loudspeaker, gd cond, dems g iven £15, Marconi step 
attenuator de- 150 MHz, TF1073 case soiled £4, ASB8 70cm with 
audio stages £4, rx type 33 uh! no gen £3. D. Wi lson, G8APS, 177 
Dower Rd, Four Oaks, Sutton Coldfield. Tel 021 -308 3044. 

Do luxe Joystick and JA tuner, hal l price £4 7s 3d. J. Fletcher, 25 
Shay Lane, Halebarns, Altrlncham, Cheshire. Tel 061-980 2370. 

Moving OTH, clearing shack, sae fo r list of over 70 items meters, 
relays, tx, v/capacltors, rotary generators w/d surplus. Lee, GSFH, 17 
Knottshall Lane, Warley, Birmingham. Tel 021-552 1338. 
Canadian 52 set £7, Grundig TK819 cost £100, slight elec fault £8. 
Valves: OY4-250 1 kW 100 MHz with base £5, OOV06-40A £1, 
OOV03-20A 10s, 863 10s, U19 rec 2/6 pair KT66s 10s pair 35T's £1, 
832A 10s. R. Powell, G3SEL, Wits End, Lower Odcombe, Yeovil, 
Somerset. Tel West Coker 712. 

50 ft Telomast by Western Electronics collapses to 10 It, comp with 
all guys turnbuckles etc, as new, unused, cost £23 will acc. £18 ono. 
H. Lewis, G3GIO, 271 Popes Lane. Ealing, London. WS. Tel 567 6389. 

Heathkit RSGR54E 180 kc /30 MHz prod/det rfstage S meter anl 
lattice flit, built In spkr for exch, wanted linear pa or why. G3COI, 
Fox hills, Orton Lane, Penn, Wolverhampton. Tel Wombourne 2288. 

CR100 exc cond, offers. M. Pelham, Tresco House, Ogbourne St, 
Andrew, Marlborough, Wilts. Tel Ogbourne St George 220. 

25 copies of British I nterplanetary Society Journal Jan 1952 Jan 1956 
plus annual reports for 1951 and 1952 plus Radio Engineering by 
Roy Norris, offers. R. Castle G6CB, 7 Caxton Rd, Wimbledon, SW19. 
Tel 542 0432. 

AR88D vgc rec recnd black crackle Ideal swl set, del arranged, £30 
ono. A . Bawden, 232 Exwick Rd, Exeter Devon. 
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Comp ssb station G2DAF Ix 180 W pep, National BC190 ssb nc, with 
mike, key Ip fill and Lab gear ant selector c/o unit, in wooden console 
£90, will consdr separating. A. Papworth, G3WUW, 25 Station Rd, 
over Cambridge. Tel Swavesey 339. 
Lafayette / P valve tester, compact In case for sale £18, new cond. 
J. Bradford, 17 Brunstane Rd, Edinburgh, GM3MUQ. Tel Portobello 
3264. 
Telefunken 204E stereo recdr 6 W per channel with 23000 ft recorded 
tapes £75, would ace 2m Communicator In px also, H/Brew elec­
tronic keyer, no paddle £5. P. Kemble G3UYK, QTHR. 

Valves 3/- each, ECC34, 6SN7, 6AC7, EF50, 6AG7, 6V6G, 6K8G, 
6SA7. 6J5, 12SR7, 12K8, 12SK7, EF80, GVSA, 6140, ECC82, EF91, 
10F1, ECL80, 6F13, 6D2, PCC84, PY80, PY81, RL18, 6AK5, 6J4. G. 
Jeapes, G2XV, 165 Cambridge Rd, Gt Shelford, Cambridge. 

EA 12 as new £145, 300 W pe 240V generator £20, Co pal digital clock 
£8 10s Avo multlmlnor In leather case £5, TMKSOO meter in leather 
case £5, 800V 350 mA Woden transfmr £3. K. Wood G3SME, Wind­
rush, Hall Weston. Huntingdonshire. 

R107 rx, mint cond, can see w~o 1·2 MHz-17·5 MHz 240V ac vfo anl, 
any offers welcome above £12. A. Levy, 53 Tamworth Ave, Whlte­
neld, M25 5VH. Tel 061-773 2074. 

EC10 latest model ext S meter £40. Joystick and 4A atu £4 10s, pair 
Eagle 4 transistor Walkie Talkies £4 10s. Juliet 6 trans wi t £6 10s 
(both 27 MHz). Eagle RF40 neld Indicator £210s. Jullet / P Interceptor 
main/ battery 5 bands Inc 2m and aircraft £30. East, 41 Avenue Close, 
Avenue Rd, NW8. Tel01-722 7040. 

KW77 Mk 6 exc cond, last model made of this rx £75 ono. AR88D 
hdbk, exc photostal copy, 25s. 13 new assorted valves for CR100 
25s. R. Smethers, G3NL Y, 20 Bridge Cross Rd, Chase Terrace, 
Walsall. 

Me1al rack cabinets 19 In totally enc, 15 In deep 11 In high £2. Ditto 
but 21 ! In high 30s. Buyer coll. HRO xtal fill unit, Genuine spare sub­
assembly, mint, orig wrapping, comp 4Ss Inc post. R. Fenby G3PLS, 
4 Broadmead, Hltchin, Herts. Tel Hitchln 52227. 

2000-0-2000V 500 mA 2 x 813 bases heater transfmr pi-tank compo­
nents £5, RV4 £10 buyer coll. S. Harle G3MEA, 10 Everest Court, 
259 S Norwood Hiii, SE25. Tel01-653 8211. 

Bass renex cabinet (wb) for 12 In speaker with matching equip 
cabinet (wb) £7 10s for both. R. Howel G3KRH, 6 Brookland Garth, 
London NW11. Tel Spe 5039. 

Smll model-maker treadle driven lathe on stand, ideal for vhf enthusi­
ast, two chucks, faceplate, drill chuck, cross-slide, accesrs and 
tools £7 10s, also niotor, starter, countershaft and belts. T. Baker, 
G3XEB, 12 Westland Drive, Brookmans Pk, Hatfield, Herts. Tel PR 
54697. 

Heathkit SB301 E rx with am nu new £181, Vespa Mk 2 Ix psu mike 
speaker new £145 used 20 hrs, the two £220. Del 20 miles. Command 
rx 28/40 MHz £3, transistor psu 12V to 300V £3, Hunts C/R tester £8. 
Martin, G6MN. 6 Kedleston Rd, Worksop, Notis. 

Pye five band car radio three b/ s s/w bands, mw lw sep speaker 
£10 10s 6d. Matched pair, 6B68G boxes unused for ssb lin 9/6 ea. 
DCPU for KW2000 £23 10s. D. Byrne, G3KPO, Jersey House, Eye, 
Peterborough. Tel Eye 351. 

Lafayette HA350 with prof top band 18 mnths old, cost £85 ace £55, 
Vanguard Mk 2160/ 10 gd cond £30, del 50 miles. J. Rimmer, G3VSD, 
60 Willows Lane, Accrlngton, Lanes. BBS ORT. 

High power table top tx, Mlnlmltter 120Wam150 W cw. parallel 807s 
pa, class B hf bands alt psu built In, exc cond, £25 coll. G. Knott, 
G3VOP QTHR. Tel Vange 2218. 
Trio 9R59DE rx mint £29. Mlnlmltter 160m / M whip ant £3, both plus 
carr. R. Short, G3GNR, 3 Park Meadow, Princes Risborough, Bucks. 
Buck5938. 

W/ s 19, rx In owe, tx comp but low output. 12V de psu, mike, vario­
mtr, cables £415s. Wavemaster Class D, wklng but 4-8 rqs cali'n £4. 
D. McGarva, GM3YYY, 4a A rgyll Sq, Oban, Argyll. Tel Oban 3027 
(evening). 
KW Vespa new plus psu £90, 888A rec plus plinth s meter £55, 
Heathkit galv. 32 ft tower £40, Cdr rotator £16, T A33JR beam £20, 
Shure mike £3, swr meter £6, coax etc, or comp station £220. 
G31WFQTHR. 

DX100U and manual £40, Eddystone 750 nc with circ diag £30, buyer 
coll. T. H~rrls Jones G3UUL, 38A Prentis Rd (side entrance), 
Streatham, SW16. 
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Mosley trap master ant model TA33 jnr £12, del 70 miles. GMBAT 
43 lnvercauld Rd, Mastrick, Aberdeen, Scotland. 
Codar CR70A gd cond £10 plus post. W. Tuttlebee, 87 Wardo Ave, 
SW6. 
Star SR-700A rx £75, KW Vespa Mk 1 plus psu £70, both exc cond, 
deliver 70 miles London. B. Epps, G3SHQ, 82 St Peters Rd, Burgess 
Hiii, Sussex. 
Unmodfd commercial vhf low band"' £1 !Os, BSR UA 12 autochange 
record deck £4, BSR " Monardeck " tape deck £3, double beam 
oscilloscope crt, 10s. Muirhead magslip rx 10s. K. Drinkwater, 
G3RHR. QTHR. Tel Oglethorpe 262. 

4X150 with air system socket £3, post pd, several available. F. Jones, 
G2AKQ, Heathlands, Woolsbridge Rd, Ashley Heath, Ringwood, 
Hanis. Tel Ringwood 3708. 
Fb rx 1475 plus psu £5, double (regulated) 0-300 vdc 125 mA, 6·3V 
6 amps plus 6·3V 5 amps £5, also single psu spec as above £210s 
both units metered with 3 ranges, buyer coll. J. Cragg-Sapsford, 
G8CWU, 78 Babbacombe Rd, Coventry CV3 SPA. Tel Coventry 
69684. 

Yaesu Musen FL100B Ix £85, FR1008 rx with all 10m and 100 kc xtals 
£80, Japanese mech bug key (new) £3, Japanese keyer paddle £2. 
P. Barry, G3RJS/ MM, 47 Gerald Rd, Wollaston, Stourbridge, Worcs. 

RA1 Heathkit, gd cond £25, buyer coll or send by BRS. B. Atten­
borough, G3WKD, 364 Jessop Rd, Stevenage, Herts. 

FLDXSOO Sommerkamp tx £110. JR500SE Trio rx with Codar Q-mulll 
£55. all new Feb. AR880 £28. W. Morris, G4HU, 34 Birch Ave, 
Romlley, Stockport, Ches. 
Comp station NCX 5 Mk 2 mains psu, Z match, swr bridge, dummy 
load, key, mike 80-10m Hygaln 14 avq with 100 ft coax, all exc cond, 
del 100 miles, £225, ono. J. Taylor, G3RDT, 4 Queens Court, Kings 
Parade, Bognor Regis, Sussex. Tel Bognor 5254. 

R1155, R126B tom converter, built in psu and output staoe. few other 
smll mods. all wklng, gd cond, offers over £12, buyer coll, pp extra. 
I. A lcken, 10 Montague Avenue, Ballymena, Co Antrim, N.I. 

Labgear top bander b, Hallicrafters sky challenger nc, Eddystone 
870A rx, LM13 frequ meter plus psu, rf field Indicator. Offers. R. 
Matthews, G3SAH, 10 Newneld Drive, Klngswinford, Staffs. Tel 
Klngswlnford 6319. 

WANTED 

Codar CR70A or slm and Codar PR30, state price and cond. J. Nield, 
Sonas Mor, Harbury, Leamingson Spa. Tel Harbury 526. 

Urgently requi red mods to convert R220 to cont tuning on 4m and/or 
2m. P. Lord, 18 Westfleld Road, Woking, Surrey. Tel Woking 62575. 

Eddystone 888A EA 12 KW201 why. Have night link superhet radio 
control deacs, servos charger, Cossor 1035, Pullin 100 test meter, 
R1155/CRIOO. A. Robinson, 67 Lincoln Road, Enfield. Tel 363 3363. 
Straight Morse key, prof army type D, why. J. Bibby G3YQQ, 167 The 
Green, Eccleston, Chorley, Lanes. Tel Eccleston 213. 

Mlnlmltter X-20 rotary beam and adaption kit to nt on 4ZU mini beam. 
F. Rose G2DRT, 84 Cock Lano, High Wycombe, Bucks. 
Set colls Eddystone 358 rx. A . Boughton, 2 York Rd, Kennington, 
Ashford, Kent. 

KW2000A de psu. R. Mathews G3SAH, 10 Newfleld Drive, Kings­
wlnford, Staffs. Tel Klngswlnford 6319. 

Case for AR88 offers. Cradduck G3PtE, South Road, Alresford, 
Hampshi re. Tel 2521 (Hampshire). 
S/H colour TV for experimenter. J. Stacey, G8BXO, 3 West Park, 
South Molton, Devon. 

/ M equip 16G-80 Codar or slm buy or part exch LG300 plus cash. W. 
Pickard GBKP, 46 Thornes Rd, Wakefield. Tel Wkfld 73548. 
Loan, for copying, or circuit dlag for oscilloscope No. 11, AA 
predictor Mk 1. OS 1879 GA, Register No ACL520, info appreciated. 
R. Benne1t G3WKU, 66 Clower Hill Rd, Windsor. Tel Windsor 65415. 
For my KW2000A plus ac psu an HW-32A or quality gen coverage rx 
In px or £175. B. Little G3TLS, 28 Fitzgerald Rd, Bristol 3. 
Cover/case for AR88D. Must be fair or gd cond, carr pd. J. Dunnell, 
3 York Drive, Freckleton, Preston PR4 1 JH, Lanes. 

HP13, G31FV, QTHR. 
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Radio Shack Ltd * 
London's Amateur Rad.io 

Stockist 
Just around the corner from West Hampstead Underground Station 

OMEGA-T SYSTEMS 
New and unique piece of test equipment: 

MODEL TE 7-01 Antenna Noise Bridge 

Features : * Test antenna for both frequency and resonance. * Replace VSWR. bridges or other antenna test 
equipment. * Optimum performance through alignment and 
test of mobile or fixed station antennas. * Test beams, whips, dipole, quads or complete 
antenna tuner systems. * For use over entire range 1/100 MHz. 

Price: £13 10s. Od. 
Have you read the articles in CQ 73 & QST 

describing its merits? 
Hy-gain Antennas - Drake - Swan - KW -

Hallicrafters - Trio 

See us at 
STAND 30 in the Exhibition 

RADIO SHACK LTD. 182 BROADHURST GARDENS, LONDON, N.W.6. 
just "round rhe cor ner from We.st Hampstead Undertround Station 

G2CTV GJMHW G3ZY 

J. & A. TWEEDY (Electronic Supplies) Ltd. 
SPECIALISING IN AMATEUR RADIO EQUI PMENT 

KW Vospa Mk. II with KW Atlanta wilh AC p .s.u. £2SO 

KW 20008 with AC p.s.u. £240 

KW EEZEE Match £12 10s. 

AC j').$.U. • • £135 
KW 201 Receiver •• £111 
KW Low Pass Fiiters •• £A 141. 

TRIO 9RS9DE Rccotvcrs .. £A2 IOs. TRIO JRSOOSE .• . . £U IOs. 
TRIO TSS10 Transceiver with A C o.s.u. and speahr 
TRIO VFO SD malchlno VFO for YS5t0 . . 

LAFAYE'TTE HA600 solid stale rocel vor for malns or battef'y •• 

TAVASU PRODUCTS (CHESTERFIELD) 
100· Mobile Whip wilh SOf.2 Mobilo Packag ed deal con· 

cablo and baso •• • . £212 6 slstlng of 1. 100· whip 
160and 80 metro rcson1;1tors p lus one of each lype 

each •• .£210 O resonn.lor and a chromo· 

U12 
£32 

£AS 

40 metre resonntor . . . • £2 so plated adaplor • . . • £12 10 O 
Plus 7s. ijd. P. & P. 

20 ond 15 metro r'OSonalors 
each • • £2 O O Spocio l loadlna cOll5 mede to 

Chrome l\daplor , • 6 O ordor (dollvery 10 doys) . Send 
Postoge: 2s. 6d. per Item. sl\elch ol your requl remonls. 

Tilvasu VHF 5 olemenl, 2 metre. with fidng Clo.mp £Z 9 6 (5f6 cnrrisoo) 
Beams: 8 olcmcn1, 2 melfe, with nxlng c lamp £31 6 (5/6 cartlaoe) 

8 element 70 cm with Od ng c lamp £2 O 6 (SJ& carriage) 

USED EQUIPMENT 
Heathkit DX100U excel· KW Top B~nd ta modHied 

Jeni condition . . . . £A8 10 Include 80 •• 
Lafayette HA350 Incl. top Eddystone 840C, mini •. 

bend . • . , •• £57 IOs. Hoathklt $8301 as now, 

£15 

£38 

KW201 Receiver, 2·4 kc/ s 
Oltor £75 

£11 
£6 

KW Vespa Mk. 1 £210 lho p.air 

Creed 78 Toloprinler • , 
ATM 100386 Te rminitl unit 
A uto transmitter Creed 

7TR .. •• 
H.P. Terms available 

£6 

Mairconl terminal u olt 
(bulh·in p.s.u.) •• 

Keyboard Porforator (lope 
£8 

punching m/ c) • . • • .£2 10s. 
P4tl ~.cchanqes 

64 Lordsmill Street, Chesterfield, Derbyshire 
Tel : Chesterfield 4982 or 77866 evenlnos 
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Telephone: Ot-624 7174 

N. W. ELECTRICS 
GlMAX 

EDDYSTONE RECEIVERS AND COMPO­
NENTS, DENCO, REPANCO, etc. 

RECEIVER UNIT R3673. 20 to 90 Mes. Size 13 In. x 
8 in. x 8 In. 10 Channel. Motor selected. High quality 
converter unit into 7·5 Mes. IF strip. 19 valves (13 EF91, 
3 EB91 . 1 EL91, 1 6J6, 1 EAC91). Small blower, 2 relays. 
Supplied with circuit and modi flcations. £3 10s. Postage 
10/ -. All tested before despatch. 
VIBRATORS. 12 volt Synchronous. Type no. 12SR7. 
10/ · each. Special offer 3 fo r £1. Postage 2/6d. 

RELAY PANEL. 8 Miniature relays. Coll Res. SK ohm. 
Double pole change over. 10 Diodes ZS72 200 P.l.V. 750 
mA. £2. Postage 2/6d. 

Busl nus hours: 9 a.m.~ p.m. Tuesday--Saturday 
CLOSED ALL DAY MONDAY 

We welcome all e nquiries however small. 
Stamped addressed envelope please. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
GlSM I Tel.: 061-236 6276 
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PYE RANGERS 2102, 68-174 me AM 12 volt, boot 
mounting with mic, speaker, cab les and control 

FREE WORKSHOP 

NEJP~~TE 
unit. Carr. 30/-. . . £12 

COSSOR 103 BE FM MOBILES, QQV03-20A PA, 
for 2 or 4, less Vibrator, Boot Mounting as above 
~~~~ ~ 

COSSOR 103B DASH MOUNTING, Carriage 30/ - £15 

COSSOR 102 FM WALKIE-TALKIE with mod. for 
2 or 4. Carriage 10/- . £10 

AUDIO AMPLIFIER COSSOR CC14 FM MOBILES, for 2 or 4, QQV06-
40A PA, part transistorised inc p.s.u, 12 volt, with 
cables and control. Carriage 30/·. . . £25 

COSSOR 105 FM, 6 volt mobile transistor p.s.u. The Plans contain large scale point­
to-point wiring diagram: drilling plans: 
tables, etc. 

QQV02~ PA with mic and cable. 2 only. Carriage 
£1. .• . . £10 

MR820 HI Band Tx/Rx QQV03-10 PA and driver, 12v. 
p.s.u. Convert for 2. Carriage 10/ - . • • • . . £15 The amplifier is a practical easy-to­

build project especially commissioned. MARCONI MODULATORS 90 watts PP829B 
6 x 8 x 14' . Wt. 20 lbs. Carr. 15/ · . . £5 

2000 pF T x VARIABLE CAPACITORS Inc post £2 Many other first class articles Plus 
EXCLUSIVE MOTORING OFFER. S.A.E. enquiries. Mall order. Shop open Saturdays. 

State call sign when ordering or Tx's will be disabled. All in OCTOBER issue of 
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BAGINTON ELECTRONICS 
G3TFC SALES Ex ZC4JC 

Market Corner, Baglnton, Warks, CVS 3AP 
24 hour Robo-Phone Toll Bar 3688 

l'i'fll I ) [ I BI ) I tl i il 111 Ii) i I 
ON SALE NOW 3/-

EM SAC BASIC ANTENNA SYSTEMS 
GD1 

GD2 

GV1 

GV2 

RA1 

MV14} 
MV21 

MV28 

TU1 

TU2 

TU4 

CN1 

CN1K 

A G5RV type multi-band dipole. 102 feet top. 100 feet feeder. Complete and ready to go I 

Half size version of above 51 feet top with 90feetfeeder. 

General purpose vertical, useful range 1 ·8 MHz to 28 MHz. . . 
Three band ground plane 14 MHz to 28 MHz. Single 50 ohm coax feeder. No tuning unit required . . . 

Set of six radials for GV2 in 18 SWG copper with insulators. 

68/· 
51/· 
92/· 

200/· 

22/· 
90/· 

Single band quarter wave verticals covering 28 MHz, 21 MHz and 14 MHz bands. Tuning unit included. 99/· 

Capacitor tuning unit for mounting on EMSAC mono-band verticals. 

" L " network Antenna tuning unit for receivers. Covers 1 ·8 MHz to 30 MHz. 

Versatile transmatch 3·5 MHz to 30 MHz. Matches lots of things to coax I 
144 MHz to 28 MHz converter, complete with crystal, four valves. Requires 150V DC and 6-3V AC •.. 

T he above in kit form, printed circuit. Full instructions. 

115/· 

'29/6 
90/· 

237/· 
200/· 
170/· 

When ordering tuning units specify A for American S0239 coaxial terminator or B for Belling Lee terminator. Deduct 
29/6 if TU1 not required with MV series. Carriage extra. Open during day, evenings and weekends. S.A.E. with enquiries 
please. 

EMSAC equipment will be shown on the Lowe Electronics stand at the RSGB Exhibition. 

GJIAR ELECTRONIC & MECHANICAL SUB-ASSEMBLY CO. LTD. 

Highfield House, W est Kingsdown, Kent. Tel : West Kingsdown 2344 
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Fast Mail Order for tile Amateur Radio Enthusiast! 
AERIAL EQUIPMENT 

TWIN FEEDER. 300 ohm twin ribbon 
feeder similar, K25, 8d. per yard. 75 ohm 
twin feeder, 6d, per y:ard. Post on above 
feeders •nd able, 2/· any lonath. 
COPPER WIRE HG, H/O, HO t ., 
30/· ; 70lc., 16/• . Pose and packin1 3/3. 
Len1chs are • pprox. only. Accually sold by 
weiz:ht. 
FEEDER SPREADERS. 6" Ceramic type 
F.S .• IOd ... ch. Poscaa• 2/6 up co 12. 
CERAMI C CENTRE PIECE !or dipoles, 
Type AT, 1/6 uch. P. & P. 1 /· . 
AERIAL INSULATORS. Ribbed 
ceramic 2/6 each, Short sclck I /· ••ch. 

~·1.t~'!rifEcha::~1.usp~~~eNT w.s. 
YAGI. Complete in box wich 1" co 
2Z' muthud bracket. Price £3.7.0. 
Curiae• S/-. 
SUPER AERAXIAL. 70/80 ohm co•x. 
300 wau very low los.s, l / l per yard. SO 
ohm 300 watt, 2/6 per yard. P. & P. 2/6. 
TOUGH POLYTHENE LINE cypo 
ML1 (1001b), 2d. per yd. or 12'/• per 
100 yds. Type Mll (220 lb,), 4d. per yd, 
or 25/· per 100 yd•. ML<! (<IOO lb.), 6d. 
per yd. ldnl !or Guys, L.W. Supporu, 
H•lyords. ecc. Postage 1 /6 on •II lino. 

"RAYMART" SUPER BANDCHECKER 

This instrum,nt is an adap. b 
tion of t he simple Absorp. 
tion type wavemecer and by 

u
0
tilising ;a d~ode an~ a sens~· A ~ 

uve meu.~r its app!icauon is ~ ~ 

considenbly widened. ~ ... 
In addition to the familiar ~· 
u.se of checking out put fre- ~ a 
quency the incrused senti· ~ 
t ivity enibles it to be used ~ 
for many other applications 
such as: 

e Checking ol Multiplier scoa., In Mu lei Su ae 
transmitters. 

e Neutralising R.F. Amplifiers. 
e Standing waves on coa.x Cable.s. 
e R.F. Pick up in wiring. 
e R.F. Pick up in Microphone leads ecc. 

Price £4.<l.O (3·5·35 Mc/s) 
or, including 160 Metre band £<f,10.0. P. & P. 3/-. 

AERIAL DIPOLE KITS 

TYPE RD1 comprises: 

2 x 70 1t. 14G copper or HOie. stranded 
(as preferred) 

1-AT Centre Piece 
2-Ribbed lnsuloco rs 
70 11, 300 ohm Ribbon Feeder 

52/6d. P. & P. <l/6 

TYPE RD2 u above, buc wich: 

12-FS 6" Cenmic Sprnders 
HO le. Flexible Feedwire 

£3.10.0 P. & P. <1/6 

T YPE REl comprise.: 

70 le. Copper Wire (scronded or solid) 
1-Tpioce 
2- Ribbod lnsulocors 
SO It. ol 75 ohm Balanced Twin 

lS/· P. & P. 3/6 

LTD. 

At your service G2AK, GJLA Y, GJVFV 'phone Olt-236 t63S 
Please print your addres.s, No. C.0.0. under £1 . 

SIZE 5 
HANDY SOLDER 
DISPENSER 
Contains 10 It. coil 
ol 18 s.w.g. Ersin 
Multicorc Savbit 
Alloy. 2/6 each. 

Contains 21 It. coil 
o l 60/40 Alloy, 
22 s.w.g. Ideal !or 
small components* 
transistors. diodes. 
etc. 3/· oach. 

BIB MODEL 8 
WIRE STRIPPER 
AND CUTIER 
Strips insulation 
cleanly and 
quickly, l ined 
with unique 8 
gauge wire 
selector. Plastic 
handles. 9/6 each. 
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G. W. M. RADIO LTD. 
CLASS D WAVEMETERS as new with accessories, 6v D.C. £ 7 
carriage paid. Class D N o. 2, 230v AC In original Ministry crates, with 
spares, £11 carriage paid. 
RECEIVERS CR100 In working order, £18.10.0 carriage £1. R1475 
with o riginal power unit for 12v DC or 230v AC. LESS connecting 
cables but all connections are marked. T ested and In working order, 
£11 carriage £1. 
WEATHER FORECASTING EQUIPMENT. Rainfall gauges consist­
ing of copper funnel, collecting bottle and measure with chart for 
year giving Instructions, 30/ · . W ei and dry bulb Hygrometers with 
relative humidity charts, Centigrade, 24/ · . 8 day thermographs 
readily available charts from HM Stationery office, £7.10.0. All post 
paid. Waltham pocket watches, unlssued, £3.10.0 registered post 
paid. 
FOR EXPORT ONLY. A rmy type 62 Tx Rx 2·8 Mc/s complete with 
Input lead and headset , £12 fob. Also available type 19 with all 
accessories. Both sets a re 12v DC. 
REGULATED POWER SUPPLIES. Rack mounting 200/250v AC. 
Two models available 150-225 or 270-340v DC at 200 ma. Either type 
£6 carriage paid. These supplies have vo ltago and current meters. 
RELAYS P.O. 3000 type, new. 1000 ohms 2 make 2 break 5 amp 
contacts, 7/6 posl paid. 500 pf single gang variables, 6/ · post paid. 
Receivers AR88 for callers from £38. Frequency meters BC221 with 
230v AC power pack bullt In, £15.15.0 carriage paid. 
METERS. 21• round 500ma, 3t" square moving iron 100v, 3t" square 
moving coll 5ma calibrated 0-400 amps, 15/ · each post paid. Oblong 
s• x 5· 500 Mlcroamps calibrated 1 volt, 3 volts, -12 to plus 2dB. 
Oblong 6" x d " 250-0--250 Mlctroamps calibrated 2.5 volts, 750mv, 
50 mv, 35/ · each post paid. 

A ll receivers and Test Equipment are in working order at time of 
despatch. Carriage charges are for England and Wales only. 

Telephone 34897 
T erms: Cash with order. Early closing W ednesday 

G. W . M. RADIO LTD. 
40-42 PORTLANO ROAD, WORTHING, S USSEX 
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CLASSIFIED ADVERTISEMENTS 
RATES; Private advertisements 6d. per word, minimum charges 10s. Trade 

advertisements 9d. per word, minimum charge 121. 

Please write clearly. No responsibility can be accepted for errors. 

Post to SAWELL & SONS LTD., 4 LUDGATE CIRCUS LONDON EC4 

SITUATIONS VACANT 

Experimental Engineer 
for laboratory development of antenna devices for airborne use. Experience of R.F. line 
tuning/matching techniques or R.F. circuit design. Ability to make and interpret R.F. 
measurements. 

We are a small company, Design Approved directly exporting to ail continents. 

Please write giving details of experience to:-

Chelton (Electrostatics) ltd., 

Marlow, Bucks. 

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: 

• • 
:1; NATIONAL DISTRIBUTOR :1: • • ~ of • I t 
~ . 
:1: ELECTRONIC COMPONENTS :!: 
·•· to .,, • • t INDUSTRY :1: • • ' . :,: Requires keen young man for Work in sales '' ' • • '*' office handling customer enquiries, mainly by '' ' I.I 111 
,, , telephone. ' ' ' • • 
'' ' P rospects of advancement to outside sales. '

1
' • • • • I A sound basic technical knowledge of electronics '' ' 

:.: ~1·1 
,1, is essential. ,, , • • :f: HA WNT & CO. LTD. :1: 
''•' Pritchett Street, Birmingham 6. Tel. 021-359 4301 :i: 
II I 

~'~~~~ijii@i·~~~~t!t-!a~~~·~~~iii-~~ii~-1'~~~~~~·: 
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EXCHANGE 

SWOP YOUR CAMERA FOR A TRIO 
Trio short wave receivers and hi-fl equipment on 

demonstration. 
Holdings Photo Audio Centre, 

39/41 Mincing Lane, Blackburn, Lanes. BB2 2AF. 
Tel: Blackburn 59595/6. 

FOR SALE 

YOUR CALL SIGN ENGRAVED. While letters Black Plate, 6 x 
1 i In, 5/6d. 2 x i in. Badge Pin, 4(- Post free. CWO. Workshops for 
Disabled, Northern Road, Cosham, Portsmouth. P06 3EP. 

CERAMIC CAPACITORS. Discs: 1000pF 750v 1s 6d doz., 
10,000pF 350v 2s doz., 10,000 pF 750v 2s 6d doz., 0·1µF 30v 6s 6d doz. 
Feedthroughs: 1000pF 500v, Solder-In 4s 6d doz., Nut Fixing 9s doz. 
Ferrite Beads: Neosid F14 1s 9d doz. Mullard C004EA Tubular 
Ceramic Trimmers 1s 10d each. Cwo and 1s pp.-C. J. Bryant, 
G3WIE, {Now moved to) 42 King Street. Emsworth, Hants. 

STAMPS. G.B. F.D.Cs., DX enquiries welcome l.R.C. Sae PSE. 
G2FLK Central Park Rd. P.O .. London E.6. 

EDDYSTONE 680X Receiver £60. Heathkit IP.17 P.S.U. £20. 
Laogear 160m. TX £10. Buyer collects. Ring 71-55342. Gall G3.UCM, 
175 Coulsdon Road, Old Coulsdon, Surrey CR31EJ. 

EDDYSTONE 840A, Codar R.F. preselector PR30, joystick vari­
able frequency antenna, mlnlmltter MCS all band converter, mains 
filter unit, etc. Offers. Law, Copthorne, Rosegreen Road, Bognor 
Regis. 

SB10!, with CW filter, SB600 speaker, HM15 bridge, power unit to 
match. KW, EZ match, SHURE 201 microphone, best offer above 
£200. Mallinder G3JUY. 9 Old Mill Close Grove, Wantage, Berks. 

RTTY S ALE. Creed 7B. Prinset terminal/LI (latest) In cabinet wllh 
power/p included, good condition £20. H. Tonks, 11 St. Edwards 
Road, Bournbrook, Birmingham 29. 

SERVICE SHEETS, radio, television, transistors, tape recorders, 
record players (1925-1969). Sae enquiries, Hamilton Radio, 54 
London Road, Bexhill, Sussex. 

METALWORK.-All types of cabinets, chassis, racks, etc., 
to your own speclncallons.-Phllpott's Metalworks Ltd. (G4B1) 
Chapman Street, Loughborough. 

BC221 with charts mains PSU, £25. Nombrex sig. gen. model 27, 
£6. Kyoritsu grid Dip meter ·36-220Mc £7. Bulls Oct. 65-Dec. 67. 
Radio Commn. Jan 68-Sept. 69, SWM Sept. 64-69. Off·ers P, 
Woollett, G3RQJ Four Elms 276. 
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- FOR SALE (contd.) -------­R.S.W. ELECTRONICS 
U.H.F. GEAR 

-
I 

70cm TRIPLER AMP 
OOV03120A TRIPLER. OOV0/320A P.A. 24W INPUT TO P.A. PLATEO I 
BRASS LINES, ALUMINIUM CHASSIS U In x &! In x 4 In. REQUIRES 
1·3V. AT 2A ANO 300V. AT 150mA. 12V. VERSION TO ORDER. PRICE I 
£20. P.s.u. AVAILABLE. 

70cm PRE AMP 

TWIN TROUGH LINE SINGLE STAGE PRE AMP. 750 INPUT ANO 
0/P, BF180 TRANSISTOR. TYPICAL: GAIN 15dB, NF TYPICAL 4dB. 
COPPER LINES, BRASS CHASSIS. SIZE 4 In ~ 1i In x 1 In. PRICE 
£3.5.0. 

I 
I 

I A SUPERIOR 2M TANK I 
FOR USE WITH OOV06/40A.. Elc. i In DIA. x 8 In. PARALLEL 
LINES ON CERAMIC STANO OFFS. TUNED BY 11 In DIA SCREW 

I ADJUSTED DISC CAPACITORS DRILLED FOR 2mm ANODE PINS. I 
TUNING SHAFT i In DIA. ALL PARTS IN SOLID BRASS. PRICE 
£2.5.0. SILVER PLATED ALL SURFACES EXCEPT SCREWS ANO I I BRAID £3.o.o. 

SPECIALS I HIGH POWER CO-AX LINES FOR 4 x 150 Elc. CAVITIES. LINES, HIGH I 
Q BREAKS, Elc. PRODUCED IN COPPER OR BR.ASS TO YOUR SPEC. 

I $ .A._E. mquirles to: P and P 5/· HfJd. I 
432 STRA TFORD ROAD, S HIRLEY, SOLIHULL ._ ___________ , 

AERIAL GUYS, HALYARDS. Non-rot, green synthetic rope , 
! In dia, s ton b/s, 3d ft ; n, 1 ton, #d. Marine pulleys from Ss 6d. 
SAE samples or cwo (post free) to J. M. Gale, G3JMG 14 Wessex 
Road, Portsmo11th, POS OHS. 

QSL CARDS.- Two-colour, variable design, attractive from only 
£3 3s per 1000 (inclusive). Send foolscap sae for samples to ARA 
Press, 46 Moat Ave., Green Lane, Coventry. 

QSL SAMPLES, excellent range at right price. Log books, 7/ -. 
Bai ley and Co .. Greenfleld Place, Weston-super-Mare. 

QSL CARDS. 15/ - per 100, plus postage. Sae Sample. GW3LXI 
79 Monkton, Pembroke, S. Wales. 

QSL CARDS. GPO approved log books, cheapest, best, prompt 
delivery. Samples.- Atkinson Bros., Printers, Looe, Cornwall. 

CRYSTALS FT243. Types from 5675 kHz to 6975. 7050 to 7925. 
8100 to 8650 In 25 kHz steps. 4/- each, post and packing 1/ -. 40 
assorted FT 241 A & 243 types. 20/ · post & packing 3/6d. Arthu r 
Sallis Ltd .. 28 Gardner Street, Brighton. 

MODIFIED D X40U Tx Extnl mod, Plate/ screen PSU. Separate 
transistorized Mic. Amp re-built TCS12 V FO. PSU and 12V DC 
one switch, AM/ CW C/0 all cables. Deliver 50 miles, £35. Morgan, 
GM3FQO, 52 St James's Gardens, Peniculk, Midlothian. Pen 2636. 

H ELP I Marriage forces sale of Drake 2C, calibrator, extra crystals, 
excellent condition. £95. Also Green 2M20 2M Tx, two crystals, 
£30. Avo Signal Generator, £7 10s. Prefer buyer Inspects and 
collects. Donati, G8BAD, 20 The Ridgeway, Herstmonceux, Sussex. 

WANTED 

K .W. EDDYSTONE T .W . equipment in top condition required 
for cash. If you are on STD It will cost you 2d to ring for our offer. 
Derwent Radio 0723 63982. 

YOUR UNWANTED EQUIPMENT taken in exchange for new or 
S/ H Cameras-Projectors. York Photo Service, 51 Fossgate, York. 
Tel 56176. 

WANTED.-All types ol communications receivers, test equip­
ment, tape recorders, amplifiers, etc. Prompt cash payment­
Detalls to R. T. & I. Electronics Lid., Ashville Old Hall, Ashville Road, 
London. E.11 (LfYton 4986). 

UNWANTED HAM GEAR REQUIRED for A.T.C. Squadron 
soon to get own call sign. Will pay carriage where necessary. 
Fl. Of. J. J. Parker, (V.R.T.) G3DUV, Blackwell Road, Sutton 
Coldfleld, Warks. 021-327 2466. 
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NEW: 

THE 4MH 2 METRE TX 
15 WATTS INPUT. XTAL SUP P LIED 

IMMEDIATE DELIVERY. PRICE £10.0.0 including post 

Constructed from a simple, trouble free, effective 
circuit, using obtainable valves ECC81, 6CH6, 
QQV03/10. Each unit ls air tested and requires 250V 
DC, modulated to PA. and 250V DC to supply the osc 

and multiplier. Size 6 x 4 x 2f. 

Send SAE for further details to the 

AMATEUR RADIO SHOP 
13 Cha pel Hill, Huddersfi e ld. Tel 20774 

GAREX ELECTRONICS 
MAIL ORDER CHINNOR OXON 

GAREX TWOMOBILE T X complete 

GAREX FOURMOBILE complete 

TW PHASE 11 TRANSVERTER 28-144 MHz 

TW PHASE 11 Matching Power Uni t 

15 watt QQV03-10 TX less case 
PSU. Mod and crystal. 6 or 12v heaters (Poslage 4/6) 

20 watt plus. QQV03-20a or 6-40a TX as above, 
but ntted Into diecast box (Postage 4/6) 

70cm Aerial c/ o relay 50v working 50ohm. 
150 watts. New (Postage 2/6) 

Matching B.N.C. Plugs 

6 pf Butterfly capacitors with short shaft dia. 
New. (Postage 6d.) 

£35 
£35 

£69 

£34 

£8 15 0 

£14 10 0 

£3 5 0 

6/- each 

5/-
We will be restocking Birmingham Branch with components and 
kits, etc., from the flrst week In October. Many new items. 
Saturdays 10 a.m. to 6 p.m. Sundays 10 a.m. to 2.30 p.m. 
G3MMJ in attendance. 
Our normal range of kits & ready built units, now Inc. modulators. 
Available mostly ex stock. 

Garex Wholesale Ltd., 1189 Bristol Road South, Birmingham 
31. 021-4756 453. 

OUR GUARANTEE IS YOUR SATISFACTION. 
SPECIAL EXPORT SERVICE. 

Callers welcome, please telephone G3MMJ ex ZS6QP 
Kingston Blount 476 OTH45-476 

Northern area agents: Derwent Radio, Scarborough, Yorks. 
Scarborough 63982 
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HENRY ELECTRIC 
LEEDS 

TELEP HONE LEEDS 622131 
KW 20008 TEN TO TOP BAND. Attractive/eftcctlvo 180 watls PEP plus p.s.u. and 

speaker. Carrlnge octual • • • • • • . . . . . . • • £2-'0 
KW ATLANTA. Hloh power Transceiver. SOOwalls PEP lcn to eighty moires. SSS, 

CW. AM. Carrloge adual • • . • . . . . • . . • . • £250 
KW 20t. AmRlcur Stmds RX. Ten to Top Band. Optimum performance on SSS wllh 

crystal calibrator. Carriage actual.. •• . . •• £111 
KW EZ mn1ch ATU's. G8KW mulll·band anlennas. Leaflets and prices for all e.bove 

on appllcalion, S.A .E. please. 
HEADPHONES. Attractive. Smort Onlsh. Large cushioned earpieces. Swltchahte 

l ow or high Impedance . . . . , • •• . • . . (p,p. 4/ ·)£A 16s 
EDDYSTONE EA12. Arna.lour bands, double convetsion. Nfne 600 KHz bands. 

1.8kHllo 30 MHz tor AM/ SSB • . .• £192 
EDDYSTONE EC,O. Solid st(ltO general coverage. Fivo rang& S.50 kHi to 30 MHz, 

Power supply six U2 cel ls or AC mains unit nvnllnble •• £$8 t Os. 
EDDYSTONE MOC. General coverage 480 kHt to 30 MHz In Ovo ovcr·lnpping bands, 

AM/ SSB . . . . . . • • . . • • • • • . £143 
TRIO JR SOOSE COMMUNICATIONS RX. An1ateur Bands only 80 to 10 metres. 

Olrect readings down to 1 Kc. Dial speed ratio 28·1. See lhls Rx perlorm on SSS. 
Fi nest VEllue for money on the Brilish martot todny. . . . . . • , . £69 tOs. 

TRIO 9RS90E. General coverage Rx 550 KHz to MHz. Bendspread tuning over 
Amateur Bends. Communications Rx. buyers ore cilhersatlsfi~d or dissatisfied wflh 
thei r purcheso. In tho lormor catooory one hears fron1 thom "pronto," but rerel~ 
docs the snlisficd one bother to wrllc plaudits. T hey do about lhls one. ''Delighted' ' 
Is tho word they use . •. and look al the prico •. £42 10s. 

TRIO SP·SD matching speakers £4 7s. &d. 
HS-4 HEADPHO N ES big soil pads • • .• £519s. 6d. 
DURAL MASTS. 28ft. hioh by 2/ns. diameter. Mnst comC!s in two soctions complete 

with Joi11tod sleove, base plah! and two guy cl~mps. Ctmiagc paid £12 tss. 
TVI BANISHED, HIGH PASS FILTERS. Sharp cul oH below 410 MHz neat metEd 

cMe cltps on to bMk of of1cndJno TV set. Just lnser1 In TV down lend. A boon 
Postaoo {rec each %7/6 

CORN Ell DUBfLIER AR.22 BEAM ROTATORS, Complatc wllh remote conlrol 
Will tmndlo ony Amateur antonna, sland up 10 any weather Carriage fld/d £2219$. 

SHURE MICROPHONES. Shuro201, £512s. 6d. ; Shurc202, .£6: Shure444, £12 tSi. 
Shure •9iA .£6 tSs.; Shure Transistorised, £t5 

H ENRY ELECTRIC LTD 
60 HARROGATE ROAD, LEED S. LS1 4LA 

IJl61TAL llEAB01JT for ?/6 
X N-5 Cold Cathode Numeral Indicators, numbers 0-9 
side viewing, with data and connections 7/ 6 ea. (S+ 6/- ea.) 

Also DEKATRON counter and selector tubes- 12 way 20/· 
TRANSISTORS-Unmarked, but all tested for gain. No 
short or open circuits. 

Power Germanium (similar to OC35 etc.). Complete 
with insulating washers and bushes 7/· ea. 

. . 6/- doz. 

.. 6/· doz. 

.. 1/3 ea. 

Silicon Planar (T0-5, simi lar BFYSO) 
(T0-18, similar 2N706) 

Marked Sil icon, type 2N3708A, plastic low noise 

Brand New RCA Silicon Power Transistors-2N1483, 
NPN 25 watts dissipation for audio, modulators etc. New 
and boxed with insulating washers and mounting kits . . 8/ · ea. 

Silicon Rectifiers-New, guaranteed. 200 plv, 10 amp; 
400 piv 2 amp . . 2/6 ea. 

G3LBX CW KEVER KIT- Special announcement 
We very much regret having to postpone indefinitely last 
month's offer of a complete kit of parts for the G3LBX IC 
keyer design. This Is due to Integrated circuit supply 
problems beyond our control. 
All other components for this keyer e)(cepl ICs are, 
however, available from stock. 

RESISTORS, CAPACITORS etc. still available as previously 
advertised. Also many other smal l components-full details are in 
our NEW LIST just out. A LARGE SAE will obtain this by return. 

Handling charge (Inc. p & p )-2/6 per order. 
Large SAE for FREE LISTS. 

I. S . PARTRIDGE, G3PRR (Dept. RC), 
122A ESKDALE AVENUE, CHESHAM, BUCKINGHAMSHIRE 
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CAPACITY AVAILABLE 

PROTOTYPE or short run turning/milling etc., and sheet metal 
work capacity avallable.-C. G. James Electronics (G3VVB), 
Staines Road, Feltham, Mlddx. 01-570 3127. 

EDUCATIONAL 

RADIO, City & Guilds, R.T.E.B. Certs., etc., on "Satisfaction or Re­
fund of Fee terms." Thousands of passes. For full details of exams 
and home training Courses (Including practical equipment) in all 
branches of Radio, Electronics, etc., write for 132-page Handbook­
Free. Please state subject. British Institute of Engineering Tech­
nology (Dept. 200K). Aldermaston Court, Aldermaston, Berks. 
BECOME " Technically Quallfied " In your spare time, guaranteed 
diploma and exam. home-study courses in radio, TV servicing and 
maintenance. R.T.E.B., City & Guilds etc.: Highly informative 120-
page Guide-FREE! Chambers College, Dept. 864K, 148 Holborn, 
London, EC1. 

MISCELLANEOUS 

PATENTS and TRADE MARKS.-Booklet on request. Kings 
Patent Agency Ltd (B. T. King, GST A , Mem RSGB, Reg Pat Agent). 
- 146A Queen Victoria Street, London, EC4. Tel 01-248 6161. 60 
years' refs. 
ACCOMMODATION. Good, clean, comfortable B/B with evening 
meal and packed lunch if required. Near Croydon. Ideal for future 
R.S.G.B. exhibition. A . T. Simpson, 9 Dunheved Road South, 
Thornton Heath, Surrey. 684-3974. GB3 YRB. 

Please mention 
RADIO COMMUNICATION 

when writing to Advertisers 

JACKSON 
the big name in PRECISION components 

The Latest Transmitter Capacitor 
Type TX 5 

Variable Capacitor 
Ceramic insulation. End 
area 2t x 2t". Heavy gauge 
aluminium vanes with radi­
used edges. 
.128" air gap up to 150pF • 
. 064" air gap up to SOOpF. 
.036" air gap up to 1 OOOpF. 
Designed for use In radio t r ansmitting and power 
oscillators. Split stator models also available to order. 

Write for details 

JACKSON BROS. (LONDON) LTD. 
Dept. RC, KINGSWAY WADDON, CROYDON, CR9 4DG 
'Phone: (01-688) 2754-5. ' Grams: Walfllco, Croydon 
Canadian Aeents: Me.ssrs. R. Mack & Co. Ltd., 1485, South West Morine 

Drive. Vancouver, l.f, 8.C., Canada. 
U.S. Atent: M. Swedeal, 258 Broadway, New York 10007, N.Y. , U.S.A. 
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EFFORTLESS MORSE WITH THE NEW 

SAMSON ETM-2 EL~~:EORNIC 
SILENT! 

No distracting, 
clacking 

TINY 
Leaves more 
room on your 
desk 

relay 

e 10 Silicon-planar tr:inslstors & S diodes. e Super-silent, scaled. DRY 
REED CAPSULE keys •ny TX (some cl-bugs suit grid-block keying only) . 
• 10-60 wpm. • Dot/space rotio control. e SMALLER THAN A 
VIBROPLEX - on ly 4• l" 5' 1 e Sldetone. e Fully-adjustable 
paddle. e Uses four 1 .4v. mercury (or pcnlitc) batteries. e COMPLETE 
in neat, g rey. 'stay.put' case. e £11 poSl p3id (£22.-4.0 with mercury b;uu) 

BUILD A PRINTSET KITI 
This popular W . Gcrm:an nn1c includes PC Sasi.kiu for 2M Walkie·Toalkie• 
2M Converter, lM TX-PA-MOO, 28/ 144 Transvcrtcr & Linear, 9MHz SSS 
Generator. 1' CRO. El-Bue. RTTY Demodulator. Keyer . M/S & BP Filter>. 
AFSK, etc . Full deulls In Hpp Cotologue RPS. 

SPACEMARK LTD. r!t~~1~~~~~~~~·1 
(Tel: 061-137 0817) 

BLANK CHASSIS 
FOUR-SIDED 16 S.W.G. ALUMINIUM 

Sl1e Price .... Size P rice Ba•e 
6 )( ' x 2· 8/3 2/11 10 x a x 21· 12/ · 5/6 
1 x 4 x ,,. 8/ 3/2 12 x 1 x 21· 12/· 5/11 
1 )( 5 )( 2· l /8 3/5 12 x 9 x 21· 13/9 1/· 
• l( 4 )( 2· 11· 3/4 13 ' I x 2i" 13/9 6/ 11 
II x 51 • 2" II· 319 
9 )( 7 x 2· 9/3 4/10 14 )C. 1 )(. 3• 1416 6/6 
10 x 4 )( 21· 9/· 3/9 14 • 10 • 21" 16/· an 
t2 ><. )( 21· IOI· 4/3 15x 10 ' 21· 16/6 911 
12 x s )( 3· 12/· 4/9 17 J( 10 x 3· 19/6 10/1 

Plus poat and pncklng. 

PANELS, Any l ite uo to 3ft. •1 6/· I Q. II. 16 1.w.g. (18 1.w.o . 5/3). 
Plue poat and packing. 

H. L. SMITH & CO. LTD. 
287-219 EDGWARE ROAO, LONOON, W.2 Telophono: 01·723 5891 

SOLID STATE MODULES 
2 METRE TRANSMITTER MODULE. Pnnted clrcull consttuclion, size 41• 1J 0

'. 

Uses five stllcon o lonar 1ransl1tor1. Crys1nl required is 2• MHz or 8 MHt on third 
01,1ertone. Supply 12·15 V. Oulput I wall. Baud on Mullard circuit. Price £5.7.6 
2 METRE CONVERTERS. Ounl Gl\le MOS FET cascodc chcul1s for RF amplifier 
and mixer. Slllcon planar tran1l1tor crystal osclllalor nnd mulllpller. l . F.s 28·30 MHz, 
4-6 MHz,2J.25 MHz. Supply 12 V, S l iver olaled fnout coll-all tuned drcuhsarevarieble 
capacity tuned and lnductlvoly coupled. 
In an eluminfum box 21 • 31" 1 I £t2.0.0 
Prinled circuil modulo alone, complelel~alioned wllhfly1nu lead conriec1ions £10.1$.0 
9 MHz FILTER TYPE SSB GENERATOR. Su:e ... 2· •-i· deep. Genera1es 
9 MHz USB and LSB. S.8 . 1upp. •.Sd8. Cauier supp, 50d8. P,-oduces 0'2 V acros.s 
tOO O hms, ample lo drive a mher. FET and 11Ucon planar trans1sto1 chcu11 fully 
ahgned. An ideal basis for you• SSB tnlnsm1llet £22.10.0 
SSS GENERATOR A ND VOICE CONTROL circuitry incorporating FET a nd 
s ilicon plaMr 1ran1lstora. Uaca a silent reed relay, In ume size box as above £28.0.0 

SOLID STATE MODULES 
14 DAL TON GREEN LANE, HUDDERSFIELD HD5 t YE 
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CATALOGUE 
Tht mo• I llOafR£UllSIVE- CONCIS£­
CLEAR-COa POil EllT6 CATA LOGUE. 
Compkte wiUI 10/ .. wortll •b:ooaal •oaeben 
PREE Wl'fB SVUY llOPY. 

NEW ITH 1989 EDITION 

380 bla P•o•._..soo Item• 
t,200 lllu1tratlon1 

* 32 pacn ol tran1l1ton and aeml­
conductor dnlcet, valv11 crystals. * too papa ol components and 
.,.a1,_nL * as papa ol mlcroph•ne•, decks 
and ltJ.11 .,.alpment. 

Send today 9 /6 Post paid 

HENRY'S RADI 0 LTD. LON~~~.~~=1~0~~.::i~0oa11 
Mall Order Otpl. • II IYPll or Component•. Otoan Dept. 309 EOGWARE 
ROAD, LONOON W.2. nl-723 &983 High Fldolll) SalH P.A. and TOii 
EQutoment. Reco1d Dode. eic. 

HONDA-POWER 
Quiet, Reliable P etrol Electric Generators 

DISCOUNT PRICES 
ON ALL THE LATEST MODELS 

220 volt A .C. & 12/6/24 volt D.C. 
' IMMEDIATE DESPATCH 

' SPARES & AFTER-SA LES SERVICE 

Buy f1on1 Engl;md's fOfflCSI u:tnlltf of Poflilble 
GC"ntr.tUno S~ls 

for del.all1 write, call or 'phone, Weybridge 46201 

ADVANCED DEVELOPMENTS 
49/51, St Mary's Road, Weybridge, Surrey 

R.T. &. I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
e Conttantly dtanrlnw rtoclr. of o von t'anre of eouipm@nt. 
e Corh or Hlr~ Purchase t ermt eotily orronied. 
e Port • •cft.onru welcomed. 
• We ore ••pot coth• bu yen for otmott all elect.ronlc equipment. 
Send S.A E. for our tueit list of over SO reeeiveN :and many othe,. 
inte reulnc items 

R.T. & I. ELECTRONICS LTD. 
A1bwlll1 Old Hall, A1l1Wllle ROid Lon•on, E.11 

' FIRSTFOR o~-J- 4 .. 11 
CARPETS WJSOft, D .... ~ 

ue3go1 DISCOUNT 
TO /O BRANDED CARPETS 

Willons • Axminsters • Orientals • T ufted 
£2001000 Carpets on display :.:~::~~'!::~~:cL•~~=:..,..T,e .. 

• Alt ma\ es available w1lh full M .. nul•c1U1rrs' Guar.11nlees. 
• No lmc>ttftct goods sold. • free delivery In U.K. 
• E1ptfl fitting service iWA1lbble most •rus. 

w,,,,. 1hbA~ fHVolfmMll., fOl •1lt.-....Ct..,.,. .V.• tOOf'tl "',....,,,.... t.1.,.. luf' Stod!"""· 

Op•n t 00 to) lO Mond;tiy to r1te1"Y· S•tutd-'1 9.00 to 12 00 (M•nches:1er 9 OD 10 .a.co, 

LON DON : 5 & 6, Old Bailey, E.C .4. Tel : 01-248 7971 (10 lines) 
MANCHESTER: 55-61, Lover Slteel. Tel : 0612363087/8/9 
NEWCASTLE·upon· TYNE: 83·89, Blac~elt SI. Tel: 2032i"or 21428 
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HONDA GENERATORS 
N ew seaaona model s. AU generators with o utputa at Z20V at SO H t.. 

E 300K, 300 Walls nnd 12 V.D.C. _, £66 

E 1500E, 1.5 Kw and 12124 V.O.C. This Is n c lftss A ooncrator with 5% voltage ~nd 
lrequency regufallon .. £111 

E 800, 1 Kw and 12 V.O.C. Complolely new model omploylng lho powerful G25, 2.5 
B.H.P,. 59 cc OHC englno unit. Tho engine Is ramovsblo as a unit and can be used to 
Dower nnythlng from n cultlvotor too boat. It Is ..,cry qulol ,11nd with Orst class Inter· 
ferenco suppression should bo n popular model • • £85 

A ll models carriage paid by passonner ltaln nnd Insured In UK. 

EiC.port onQulrlcs welcome. Generators test f un before dispatch. 

full Hond& $fr month guariJnl~. 

G3FDW Mike Gibbings 
14 Howbeck La ne , Clarborough, Retford, Notts. 

Phone: on7-2634/3448 

MARK EQUIPMENT 
V. H.F. U.H.F. ELECTRONICS 

0803 554"8 GBABP 
70 C.H. TRIPLER, AM PLIFIERS 
HE70. Q QV02/6 trip . QQV02/6 P.A. 8 w 1m input. Copper, 
aluminium chu1i1 8 in, x 3! in. HT 180/200 volts, 6.3 and 12 volt 
h .. t e r. ft4. Power supply availa ble. 

Val v ... QQV06/40A 35/· , .P. 1/·} Tested ex equipment 
QQV03/20A 35/- P.P. 1/- ' d f 3 h 
QQVOJ/10 l/· P.P. 6d. suanntee or monc 1. 

T~1itt•n; 2N5215 (formerly T1 S88), 10/-, 2N3819 9/., 
AF239 13/-, AF279 14/-, GM0290A 14/6, MPF105 8/-. 2 N18l6 5/-, 
2N706 2/6, IN914 2/3. Post Sd. Send S.A.E. for Lisu and enquiries. 

35 Udford Tor Ave n ue, Roseland Pa f'k, l'aianto n , Devo n. 

ECHELFORD COMMUNICATIONS 
32 Feltham Hill Road, Ashford, Middx. 

(3 miles soulh of London Airport) 
A shford ( MX) 55265 any time up to 9.30 p.m. 

ECHELCOM 2 2 m etre t ransmitter 
AN APOLOGY 

Due to very heavy demand of time In both shop and service 
work, the Echelcom 2 2 metre transmitter and companion FET 
converter have been delayed. The sales literature, for which 
many of you have written, should be coming through about the 
same time as you read this apology in the Radio Communications 
Mag. and will be sent as soon as possible. Please forgive the 
delay. 

QSL cards 
We regret that we can no longer accept orders for QSL cards 

as the printer-G3VZF-has gone to university. 
Some items In stock: 
STOLLE ROTATORS. Manual type-works whilst key Is 
pressed, indication or direction by natty pointer arrangement. 
Requires 4 core cable (extra), £ 15 (p. & p. 5/-). 
Automatic type, self-homing, lamp indication when rotation is 
taking place. Requires 5 core cable (suggest 2 core + 3 core 
cables) £ 19 (p. & p. 5/-). 
4 core cable: 1/ 9 yd. ( + 6d yd p. & p.); 10 yds 15/ - (p. & p. 2/ -). 
J-BEAMS. for 4 metres, 2 metres and 70 cms.- List Price. 
All chassis and sheet all-half hard type. SAE for list of sizes 
and prices. 
TA V A SU mobile whips. Complete set of bits for either 160m 
or SOM. £5.7.6 (2/6 p. & p.). 
Jackson capacitors, RSGB publications etc. etc. 
Hours of opening: Monday, Tuesday, Thursday, Friday 9 a.m.-
1 p.m., 2 p.m.-6 p.m. Saturday 9 a.m.-1 p.m., 2 p.m.-5.30 p.m. 

CLOSED A LL DAY WEDNESDAY 
Alan Wheeler G3RHF 

750 

For the best in s.s.b. equipme nt 

GMlFHH L. HARDIE GM3BCL 
541 Georce Stre e t 

T e l : A berdeen 20113 
Stockisu for AVO, Jackson. KW Electronic.s, Shure, Tdo, 

t acle, etc. 

Eddystone EA12, 9~0. EC10. EB3S, in stock. 
Equipmen t supp llMI by Collins, Drake, Swan, Sommerkamp , 

Hi..Gain. Mo1ley, CDR Ro t ors. Versatowers_, e t c. 

Superio r Lo1books, hard b a ck , 160 pases £1 p lus 4/6 post. 
U sed 1ear; sto c ks flu id, 

SAE all enquiries plea.so. Part •>Cchances. Service after sales. 

G3LRB STEPHENS-JAMES LTD. 
K\\.1 A\latltA IUld AC J'SU U50 TTC swn Mtter 
KW!l'OOOB ant.I AC ;~ £2.40 St.ml Auto hug key« 
KW Vc&pa A.ml AC p1u 1135 EAg in•ulat.on. 
KWl(IOO J,.l.oear 1185 Oit>Qlc '"'r" J'feCf"e 
KW H·Z Ma.t.c:h 112.10.0 N C.X':li with Ae llfl.I 
'J'rio T$li10 'l'raMCeh·u t212 KWOO-O 1.in\!llr 

GJMCN 
£8.8.0 

£3.19.6 
6d 

I.I 8d 
!.220.0.0 

165.0.0 
Trio JU50-0 R ie« h'tT !69.10.0 :i1•hh1x 'l'x "''lth o.~1ta. t 'untr" I 
Trio !ifi590B Htc~h't"T !42.10.0 l"nlt. £86.0.0 

£50 
£5() 
632 
!4 

!4$ 

L&fayietW tl.AOOO R.r t4ti.0.0 l..&f11y.: t.l!~ W.c\3.}I) H.x 
Coda.r ATCJ T>: !18.18.8 Trlt• ,Jlt~Utl fol. I•: H.x 
Co<lar '1'28 lh tl5.17.6 lf<1aLhklt-R(j!~ 
CodAr .. Q" MulU111ler 18.1?.6 t "o1l1tr J'R30 t'rrJi1•l<-.:lur 
<'odar 11fiMX" i"rcMie<"Jtor .f!.19.8 E1lih•st oue "·If• 
AR·U~ G Uand 'rnulSifJt.or 38 gp.i. AHS8D 
lla.DKn ~O ohm swn. lirtdgc 13.10.0 P1m •l1t E xplcr€!T 'J'),, 
lllgh pMa nit.era tl.?.tl Ht'atbk.klL ltG I 
f..ow J>l.U Olten £4 ... 14.0 ISddn ·t.one R(:JO 
lty·Oaln JUVQ ve.rt.ICA.I !18.10.0 Mddyir\.onc f:AJ~ 
B'y·Ol'll.n I.a.A VQ \'crtlca.l 118.10.0 P.ddy•tone SM Oii'lif 
Hy·G•lu l8A VQ ,·ertkal J.35.10.0 Oa,..J: 2m 'l'rAllfmlLt.er 
lJy·OaJn Th3 MJ.: S Beam £67.10.0 Oare:s ~fodul11tor an" l'SU 
O""°:r. 'lm <.•onvcrtu 'l:l·SOmc I.I.". 110.7.8 B-.m•. S.A. P.. tor det.alla. 

!3&.0.0 
120.0.0 
t.'16.0.0 

£&9.10.0 
!195.0.0 

!6.0.8 
!8.17.6, 

Kl .... Vl1 P 

Ouex '2m 'l'rMAru.ltttt !16.10.0 Aut" HUO\. ltOtiHorit 113.13.0, !18.18.0, 
TWomobllc T x £36,o,n t23 & £40· 
Cocnplct.o 1"1Jl3C oft.he ··o·WOTr" llobUc a..nt.cnna tAU!te lm.iludlns: Ute new"'Multlrnohilt>" 

D btwd eeU MIC(11.iug A-D\~na. SA tr.. 
lfulJ MUlii::C Of Cb.aMil, Cl\.b11lOl.4. p.'mf.'i.e, m t tu8, dlc-Clll!'t. l.)()xc., plllga. Cfl.IJlc•, \•aJnos 1t$C8 

l'ublleatloru. POi!t..'\jte/C&rrlan utn\ aU lte.rTUJ. 
UP anti Credit. l\JT'Anged on I'll 0rtlen over .£3~. l'ut Y.:xchuigu. Alter ltllle. EUvke. 

lfoquirtcs SAR plcue. Ut.rge one tcw llstll.. 
70 l' rfory llOMI. A.nfleld. LJverpool. 14 ~RZ. 'rd: 0.5l·26:.l 78~9. 

6S3~~ D E R W E N T RA D I 0 EN~t~P.ies 
GOOD STOCKS OF KW EDDYSTONE CO DAR ETC. 

Swan Cy1n e t £190 H ai"" P.S.U. for EC10 £4 
Star SR 700A .. . . .. £90 Ed dy1tone EC 10 £40 
KW 2000A 8r AC psu ... £200 H - th S.B.10 ... £lO 
KW Va ncuard 160-10 ... L4S Ed dystone 940 ... £100 
Trio TSSOO ... ... £175 DX 100u .. . ... £40 
KW Viceroy 11 & psu .. . £80 C la u 0 W /meter .. . £7 
18 •HILLCREST A VENUE, SCARBOROUG H . YORKS H IRE 
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CLASSIFIED ADVERTISEMENT ORDER FORM 
Please Insert this advertisement In Radio Communication. (BLOCK CAPITALS PLEASE) 

Advertisements should be 
prepaid. Rate 6d. per word, 
minimum 10s. Box no. 
1s.6d. extra, which includes 
forwarding replies. 
Words comprising name 
and address should be 
counted for advertise­
ments not requiring a box 
number. 
T rad e advertisements 
should be submitted by 
letter. 

NAME ... . .. ...... ............. .... ....... ...................................... ... .... ..... .......... . ... ... .. 

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

Classi flcation 

······· ········ ····· ·········· ···· ·· DATE .. ..................... ......................... SIGNED ... .. ..... ...... .. ...... ...... ..... ........ .... . 
Box No. Yes/ No POST TO SAWELL & SONS LT D., 4 LUDGATE CIRCUS, LONDON, EC4 

MEMBERS' A OS Entry Period for November, 6-10 October 

ORDER FORM 

Classi fication 

For Sale 0 

Wanted 0 

Please 
print in 

block 
l etters 

Call-Sign 

or Name and Address 

Telephone number 

' 
QTHR 

l 
DATE .. ... . . ... . .. . .. SIGNED . . ... . . . . ... ..... . .. . . . . . . .... . ... CALL-SIGN, BRS or A on. . .. ... . . ..... . .... ... . .. . . 
The number of members ads sent to HQ each month is increasing at such a rate that some form of limiting on an individual 
ad would be most desirable. Four pages are at present allocated to Members ads each month. W e hardly like to cut down 
the number of words allowed per ad. Thus we ask all licensed amateurs to simply give their call-sign and state QTHR, 
Instead of giving their address in full. (QTHR means-my address is correct in the current call-book) In this way we should be 
able to meet the increasing demand for space. By giving QTHR you will be helping other members to have their ads published. 
Please also make sure that you print your ad clearly, we just cannot read some ads I Also clearly describe the equipment that 
you have for sale or require without using abbreviations (we put in the abbreviations to our own set style). Of course use 
abbreviations like W for Watts, V for Volts and so on. Please make your ad as brief as possible, in this way you will be helping 
us and other members. Thank yov. 
POST TO MEMBERS' ADS, RADIO COMMUNICATION, 35 DOUGHTY STREET, LONDON, W C1 

INDEX TO ADVERTISERS 
Advanced Oovclopnrnnts Ltd 
Amouwr Elcelronics Ltd 
A mnteur Rl'ldlo Shop 
e .1.E.T. .. .. • 
BaghHon Elechonics • 
J . Blrkcll . • 
Dal& Publlcotions Ltd 
Oaysuoni Ltd . . 
Derwent Radio Ltd . . 
Dodson-Bull Carpet Co 
E.M.S.A .C. 
Echelford Communicalions 
Garo• Electronlcs 
M. Glbblng5 
G. W. M. Rndlo Lid •• 
L. H1udlo . . 
Henry Electrics ltd 
Henry's Rndlo Ltd • 
Henry Stead A Partners 
Home Ritdlo ltd 
Alfrnd lmhot Ltd 
Jn.ckson Btos Ltd 
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Radio Society of Great Britain 
-------------------------- r~~ONR~~~ATED 1~9~l --- - -----­

PAT RON H.R.H. THE PRINCE PHILIP, 

APPLICATION FOR 
CORPORATE* OR 
ASSOCIATE* 
MEMBERSHIP 

* I hereby apply for election as a Corporate Member 
of the Society and enclose a remittance for £2/10/­
being the amount of my first annual subscription. 

DUKE OF EDINBURGH, KG 

RADIO SOCIETY OF GREAT BRITA IN, 
35 DOUGHTY STREET, 
LONDON, WC1. 
01-837 8688 

* Being under 21 years of age and not holding a current 
Amateur Radio Transmitting Licence I hereby apply for election 
as a Non-Corporate (Associate) Member of the Society and 
enclose herewith a remittance of £1/5/- being the amount of my 
first annual subscription. 

I, the undersigned, agree that in the event of my election to Membership of the Radio Society of 
Great Britain, I will be governed by the Memorandum and Articles of Association of the Society 
and the rules and regulations thereof as they now are or as they may hereafter be altered ; and 
that I will advance the objects of the Society as far as may be in my power; providing that 
whenever I shall signify In writing to the Society addressed to the Secretary that I am desirous 
of withdrawing 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 to be free from my undertaking to contribute to 
the assets of the Society in accordance with Clause 8 of the Memorandum of Association of the 
Society. 

PERSONAL DETAILS TO BE 
COMPLET ED BY APPLICANT 

Date - - -------- ­

Signed 

SURNAME(BLOCKLETTERS) _ _ _ ___________________ _ ____ ~ 

CHRISTIAN NAMES (IN FULL, BLOCK LETTERS) ---------------------­

ADDRESS FOR ALL CORRESPONDENCE (BLOCK LETTERS) ------------------

NATIONALITY --------------------­

CURRENT CALL-SIGN (IF ANY) 

DETAILS OF PREVIOUS MEMBERSHIP(IF ANY) 

DETAILS TO BE COMPLETED 
BY THE PROPOSER t 

AGE (IF UNDER 21) 

I WISH TO PROPOSE - ------------­

PROPOSER'S NAME(BLOCK LETTERS) 

FOR * CORPORATE/* ASSOCIATE MEMBERSHIP 

ADDRESS (BLOCK LETTERS) 

CALL-SIGN (OR BRS NO.) 

* Please delete where inapplicable. 

t If the applicant is not acquainted with a Corporate Member 
willing to propose him for election he may submit a suitable 
reference in writing as to his interest in Amateur Radio. 

SIGNED 

The first subscription of 50,'- or 25/- should be enc losed w it h t his applicat ion to avoid d elay . 

FOR OFFICE USE ONLY 

APPROVED BY COUNCIL ___ _ _ _ BRS OR A No. ISSUED _ _ ___ _ FIRST SUB. PAID-----
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RSGB PUBLICATIONS 
RSGB 

Amateur Radio Circuits Book 11/11 
Amateur Radio Techniques 13/6 
Gulde to Amateur Radio . . 6/8 
Morse Code for the Radio Amateur 1/9 
RSGB Countries List . . • • • 1/3 
RSGB Amateur Radio Call Book, 1970 edn. (October) 7/3 
Radio Amateur's Examination Manual . 5/9 
Radio Communication Handbook (4th Ed.) . 113/· 

Radio Data Reference Bi:iok 
110slage 6/- edra 

SSB Equipment . . . 
Service Valve and Semiconductor Equivalents 
VHF/UHF Manual . . • . 
World at their Fingertips (Paperback) . 

(De-Luxe) . 

MORSE COURSES 

G3HSC Rhythm Method of Morse Tultlon­
Comp!ete Course (two 3-apeed LP records and 

one EP record plus books) . . . . 
Beginner's Course (one 3-speed LP record and 

one EP record plus books) . . 
Beginner's LP (0-15 wpm) plus book . 
Advanced LP (9-42 wpm) plus book . 
Three speed simulated GPO test 7 In. d.s. EP 

record . . . . 
RSGB Morse Instruction Tape (900 ft) 

Coo Cassette • . . . 
RSGB Morse Practice Tape (450 ft) 

C60 Cassette 

ARRL 

Antenna Book . • . 
Course In Radio Fundamentals 
Hints and Kinks . 
Mobile Manual . . . 
Radio Amateur's Handbook . 
Radio Amateur's License Manual 
Radio Amateur's Operating Manual • 
Single Sideband for the Radio Amateur 
Understanding Amateur Radio 
VHF Manual 

co 
Amateur Radio DX Handbook 
Antenna Handbook Vol. 1 
Antenna Roundup Vol. 1 
Antenna Roundup Vol. 2 
Mobile Handbook 
Sideband Handbook 
RTTY Handbook . 
Shop and Shack Shortcuts 

MAGAZINE SUBSCRIPTIONS (pa) 

QST (including ARRL membership) 
QST (Societies and organizations) 
CQ 
73 . 
Ham Radio . 
Braille Technical Press 

RADIO PUBLICATIONS INC. 

Beam Antenna Handbook . 
Better Short Wave Reception 
Cubical Quad Antennas . 
Electronic Construction Practices 
S-9 Signals 

14/-
3/4 
5/6 

22/6 
14/-
48/-

68/-

63/fl 
52/6 
52/6 

15/9 
36/-
35/-
20/9 
20/6 

25/6 
11/6 
11/6 
27/-
52/· 
6/9 

11/6 
26/-
21/6 
25/-

42/-
33/6 
27/6 
33/6 
26/6 
27/6 
34/6 
34/-

58/6 
65/6 
50/-
50/-
50/-
58/fl 

33/-
27/6 
25/6 
26/-
9/6 

MISCELLANEOUS 

Batie Electricity 
Basic Electronics • • . • • 
Baste Theory and Appllcatlon of Translators 
Dictionary of Electronics 
Dictionary of Radio and TV 
Foundations of Wlrele11 . 
Gulde to Broadtastlng Stations 
How to Listen to the World . 
Ham's Interpreter . • • 
Improve your Short Wave Reception 
Mullard Data Book . . 
Outline of Radio and Television . 
Radio Amateur Operator's Handbook • 
Short Wave Antennas 
Translators In Practice 
U'nderstandlng Television • • 
WlreleH World Radio Valve Data 
World Radio TV Handbook . 

LOG BOOKS 

RSGB Standard Log . • 
RSGB Receiving Station Log 
RSGB VHF Contest Log 
Mobile Mini-Log 
Martin's Log 

73 

Care and Feeding of a Ham Club 
Slmpllfled Maths for the Hamshack 
VHF Antenna Handbook 

MAPS 

30/-
30/-
13/-
8/S 

38/-
22/11 
6/8 

27/-
9/fl 

19/11 
4/-

34/11 
5/11 

10/fl 
30/9 
40/-
10/8 
43/-

7/8 
7/S 
7/8 
4/-

22/8 

9/-
5/6 

18/-

Admiralty Great Circle Map (In tube) . . 10/6 
ORA Loi:ator Map (Western Europe) (In tube) . 9/· 
ORA Locator Maps (Europe, set of four) (In lube) 22/6 

MEMBERS ONLY 

Lapel badge (RSGB or RAEN emblem, pin or stud 
fitting) . . . . . • . . 2/-

Call· slgn lapel badge (RSGB or RAEN, pin or stud 
fitting)• . . . . • • 8/6 

Call-sign lapel chrome bar (pin flttlng)• 7/-
Car badge (RSGB or RAEN) . . 9/-
Call-slgn tar badge (RSGB or RAEN)• . 18/ -
Call-slgn car badge, de-luxe (RSGB or RAEN)• 25/-
Tle bar (RSGB emblem) . . . , 5/-
Key fobs (green, black or blue) . 7/3 
Radio Communication East-binders . . • 19/6 
Car window sticker (RSGB or RAEN. No adhesive 

required) . . . . . . 1/3 
Members' headed notepaper (100 sheets) quarto 10/-

• dellvery 4 to 6 weeks. 
octavo 5/-

Prices Include postage and packing except where stated. 
Stamps and book tokens cannot be accepted. 

3 5 DOUGHTY ST., 

LONDON, WCl 

Printed in Great Britain for the RADIO ~OCfETY ~F; GREAT BRITArN, 35 Doughty Stroet, London, WCI 
by The Garden City Press l1m1ted. Letchworth, Hertfordshire. 
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VALUABLE NEW HANDBOOK 
TO AMBITIOUS 
ENGi i EE RS 

Have you bad your copy of " Engineering Opportunities"? 
The new edition of " ENGINEERING O PPORTUN­
ITIES" is now available-without charge-to all who 
are anxious for a worthwhile post in Engineering. Frank, 
informative and completely up to date, the new "EN­
GINEERING OPPORTUNITIES'' should be in the 
hands of every person engaged in any branch of the 
Engineering industry, irrespective of age, experience or 
training. 

On 'SATISFACTION OR 
REFUND OF FEE' terms 
This remarkable book gives details of examinations and 
courses in every branch of Engineering, Building, etc., 
outlines the openings available and describes our Special 
Appointments Department. 
WJ-IlCH OF THESE I S YOUR PET SUBJECT? 
TELEVISION ENG. RADIO E G. 
Advanced Tele1•ision E11g..- Ad .. anced Radi<>--Gen. 
Ge,,. Television Eng.- Tcle- Radio-Radio Servicing-
vision Sen•icing and Main· Telecom1111111icatio11s-
1eno,,ce. Sound /lccording- A11ro-
ELECTRON1C ENG. motio11-Pracric~I Radio-
Advonced Eli•ctronic Eng.- Rod10 Amateurs Exam. 
Gen. E/ectro11ic Eng.- ELECTRICAL ENC. 
Applied Electro11ics- Atfranced Electrical Eng.-
Practical £/ectro11ics- Gen. Electrical Eng.-
Rodar Tech- Frequency /11sta//ations- Dra11ghts-
Motlulatio11 - Transistors. mamhip- //luminating 
MECHANICAL ENG. E11g.- Refrigeration-_ 
Atfranced Mechanical Eng.- Elem .. Electrical Scren~'':"""" 
Gen. Mechanical Eng.- Electr~ca/ S11pply-M111111g 
Mai11te11011ce £11g.- Dieul E!t'ctr1col £11g. 
Eng.- Press Tool Design- C lVLL ENG. 
Sheet M e10I Work- Advanced Civil Eng.-
Welding-Eng. Pattern Municipal £ 11g.-Struc111ral 
Maki11g- l11spectio11- £11g.-So11itary E11g.-
Droughts111a11ship- Roat/ Eng.-Hy<lr1111/ics-
Metol/11rgy- Mining- Water S upply-
Prod11ctio11 Eng. Petrol Tech. 
WE HAVE A WIDE RANGE OF COURSES IN OTHER 
SUBJECTS INCLUDING CHEMICAL ENG., AERO 
ENG., MANAGEMENT INSTRUMENT TECHNOLOGY, 
WORK STUDY, MATHEMATICS, ETC. 
WHICH QUALIFICATION WOULD INCREASE 
YOUR EARNING POWER? 
A.M.l.E.R.E., B.Sc. (Eng.), A.M.S.E., R.T.E.B., A.M. l.P.E., 
A.M.1.M.1., A.R.l.B.A., A.1.0.B., P.M.G., A.R.J.C.S . . 
M.R.S.H., A.M.l.E.D., A.M.l.Mun.E., C.ENG., C ITY & 
GUILDS, GEN. CERT. OF EDUCATION, ETC. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 
332A ALDERMASTON COURT, ALDERMASTON, BERKS. 

THIS BOOK TELLS YOU 
* HOW to get a bt·11er paid, more 

interesting job. * How to q1u1/ify for rapid 
promotion. * How to put some tellers after 
your 11a111e and become a key 
111011 ... quickly aud easilv. * HOW to benejir f rom our.free 
Ad1•isory and Appoint111c111s Dept. * HOW you con take ot/1•antage of 
the chances you are now 1uissi11g. * HOW, irrespcctfre of your agr, 
ed11cotio11 or l'Xperience, YOU 
co11 succeed in any bro11ch of 
Engineering. 

164 PAGES OF EXPERT 
CAREER- GUIDANCE 

PRACTICAL INCLUDING 
EQUIPMENT TOOLS 
Bnsic Practical and 
Theoretic Courses 
for beginners in Rndio. 
T. V. Ekcuonlcs. 
etc., A.M.l.E.R.E. 
City & Guilds, 
Radio Amateurs' 
Exum. , R.T.E.B. 
Ccrtific:itc, l'.M.G. 
Certificate, Prac tical 
Rndio, Television & 
Radio Servicing 
Practical Electronic.s 
Electronics 
Engineering 
Automatio 11 

The Specialist 
£/ectro11ics 
Dil•ision of 
8.1.E.T. 
NO w o.ffers you 
a reo/ labur(l(Ory 
training or home 
with practical 
eq11ip111e111. 
Ask for details 

B.l.E.T. 
You arc bound to benefit from reading "ENGINEERING 
OPPO RTUNJTIES", send for your copy now- FREE 
and without obligation. 

i I :Z•ti «!t•iiJ :2•1: I: C.1'•'11 I 
I To 8 .1.E.T., 332A Aldermaston Court Aldermast on, I 

Berkshire 
I l'ltasc send me a FR EE copy of " ENGINEE RI NG OPPOR- I 
I T UNITIES". I am interested in fstatcsubjcct, exam .. or cnrecr). I 
I NAME .. .. ... .... .....................•...... ......... . ....... . 1 
I I I ADDRESS .............. ..... ......................... ... .... I 

I ·· ·· ··· · ···· ·········· ·· ··· ·· ·· ··· ···· ········· · ··· ·· ··· · ··· ·· •· · · 1 

I ··························· ······ ········· ········ ·· ····· ·· ·· ····· I 
WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

-=FHE- B...l.E-.:r. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 

IF UNDELIVERED Re turn to:-
RSGB, 35 DOU GHTY ST., 
LONDON, WC1 

IF UNDELIVERED Retur n t o :-
RSGB, 35 DOUGHTY ST., 
LONDON, WCI 


