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World·wide leading manufacturer 
for the Radio Amateur 

All equ1pmen1 av"lloblo through 
accredllcd aaen1s 

Long established to give you reliable service 
EXPERT FREE ADVICE DIRECT FROM THE MANUFACTURER 

An impressive new 'G' Line Series from KW 
-ex-stock 

KW 107 A nlonnn KW 202 RECEIVER, 10-160 metres 
Tun1nu System SSB/AM/CW , with Mechanical 

Filter. built In ' O' Multiplier (Peak 
& Null), SOOkHz VFO coverino all 

bands. Two Speed V FO Drive. Excellent Sig/Noise and sensilivily 
performance. V ery attractive (similar in appearance to KW2000B). 
100kHz Crystal Calibrator price £ 140 carriage extra. 

/ 

KW 204 TRA NSMITTER. 10·160 KW 202 
metres SSB/ AMICW. Successor Soco•cr 
to the famous KW "Vespa"-
Perfeclly matches the KW202 
Receiver and is sfmlfar in appearance. t80 walls p.e.p. from trust­
worthy 6146's. Built-in Power Supply. Provides " side tone" cw 
monitoring. A beautiful compact efficient unll. Price £142 carriage 
extra. 

2 Great Transceivers 
DELIVERY IMMEDIATELY, FROM STOCK 

MATCHING- KW1000 LINEAR AMPLIFIER 
for KW 204 and KW 20008- also available. 
1200 watt pep max. Pai r T 160L/572B tubes 
i ncluding 2·Skv Power U nit built-in to 
KW2000B style cabinet £135 carriage e x t ra. 

KW2000B 10-160 metres SSB 
TRANSCEIVER: 180 walls PEP 
10·160 metres. complete with A .C. 
P.S.U .. VOX P.T.T .. l.R.T./ 1.T.T. 

£240 carriage extra 

KW ATLANTA 10·80 metres 

£200 carriage extra 

KW Atlanta and A.C. P.S.U. 

• Two-speed V FO drive 
•Improved V FO Read-out 
• New, precise metering 
•Attractive panel layout 
• O.C. P.S.U. for moblfQ 
• Break-in c.w. 

• Extremely good audio (crystal 
filters filled) 

• 500 wall PEP SSB T ransceiver 
• Operation on all amateur 

bands from 1 O to 80 metres 
• A .N.L. and A.LC. 
• 100kHz Crystal Calibrator 
• Two speed VFO drive 
• Built in speaker 

KW 101- Slanding-Wave-Ralio meter £~.25. 
KW 103 SWR/ Power meter 0-100 &0-1000 watts 
£12.so• . KW 103 with Dummy Load and Coax 
Lead £20.50'. KW 105 Antenna Tuning 
System including E-Z Match, SWR Ind., 
Dummy Load, Antenna Switch, 5 position, 
£36.oo• . Also KW Trap D ipole with twin 
feeder and 4 other types (only the original 
Trap from KW is good enough for you). 
KW E-Z Match ATV, KW Low Pass Filters, 
KW & HZP Baluns, etc. 

KW for HY-GAIN, MOSLEY, G-WHIP, 
POLYQUAD, WEBSTER, HUSTLER 
ANTENNAS. SHURE Microphones, CDR 
Rotators. VIBROPLEX Keys, etc. 

W e also offer a range of " T rade in" 
equipment- Checked through our 
Service D epartment. 

Both transceivers available with remote VFO unit 
Write for details today 

K.W. ELECTRONICS LIMITED· 1 HEATH STREET, DARTFORD, KENT 
Telephone: Dartford 25574 Cables: Kaydublew Dartford 

EASY TERMS ON EQUIPMENT AVAILABLE OVER 12. 18 OR 24 MONTHS 



December 1971 

EDITOR 
A. W. Hutchinson, MAIE 

EDITORIAL ASSISTANT 
Jane C. Ramella 

DRAUGHTSMAN 
Derek E. Cole 

EDITORIAL PANEL 
J. P. Hawker, G3V A 
G. R. Jessop, G6JP 
R. F. Stevens, G2BVN 

FRONT COVER 

Prospero, Britain's satellite launched in 
October 1971. For details see page 837 

818 

819 

820 

827 

828 

832 

833 

radio 
communication 
Volume 47 No 12 

CONTENTS 

Seasonal message from the President. QTC 

President of RSGB for 1972 

Price 30p 

Just look at the weather! (Part 2)- Rev P. W. Sollom, OSB, BSc 
(Eng), PhD. G3BGL 

Equipment review- Bums E lectronics solid-state fm detector module 
Type FMD-1- W. H. Allen, MBE, G2U.I 

The G3EEZ 9cm converter-A. Wakeman. G3EEZ 

Adding a switchable gain control to a KW201 receiver- H. J. 
Manning, MIMC, G3XOM 

Equipment re,•iew- The Yaesu-Musen FF50DX low-pass filter- B. 
Priestley, BSc, G3JGO 

834 Ideas for noise limiters for a.m. receivers- D . A. Tong, BSc. PhD. 
G8ENN 

837 The G3TVU/G8BDO 20MHz dfm. Some random comments- J. A. 
Share, G30KA. British satellite in orbit. Book review 

838 Technical Topics- Pal Hawker, G3VA 

844 Four Metres and Dom1- Jack Hum. G5UM 

849 Microwaves- 1,000MHzand up-Dr D. S. Evans. GJRPE 

850 The Month on the Air- John Allaway. GJFKM 

855 Jamboree on the Air 1971 

856 CounciJ Proceedings. Representation 1972-4 

857 Obituaries. Looking ahead. Contests Calendar. Your Opinion 

858 Raynet--S. W. Law, G3PAZ 

859 Contest News 

860 

864 

865 

870 

VHF NFD 1971 Results 

RSGB slow morse practice transmissions 

Club News 

Members' Ads 

Radio Communication (incorporating The RSGB Bulletin) is publish~d by The Radio Society of Great Britain 
as its official journal and is posted to all m embers of the Society on the first Tuesday of each month 

© RADIO SOCIETY OF 
GREAT BRITAIN 1971 

A 

llABCll 
.. lW•llll O f fHl AUOl f ...,..,.u Of' (lll""-At1DtU 

Conlrlbullons and all correspondence concerning the content of Radio Commun/cal/on 
should be addressed to: The Editor, Radio Communication, 35 Doughty Street, London 
WC1N 2AE. Tel 01-837 8688. 
Closing date tor contributions. unless otherwise notified: 4th of month preceding month 
of publlcallon. 

Advertising, other than Members' Ads, should be addressed to: Mrs P. D Harvey. S11well 
& Son• Ltd, ' Ludgate Circus, London EC4. Tel 01-353 '353. 



810 

MODEL SB-102 TRANSCEIVER KIT 

Price £196 Carr. 80p. 

N11w transistorised 
L.l'll '.).-retains tea­
tur.is of SB 101-180 
watts PEP SSB-170 
watts CW input 80-
10 metres-Requires 
external PSU (HP· 
2JA or HP-IJA). 

SB-301 AMATEUR BANDS RECEIVER KIT 

80-10 metres-Stabil­
ity less than tOOHz per 
hour-Visual dial ac­
curacy less than 200Hz 
- Sensitivity O·JµV for 
10dB S + N- N LSB, 
use. cw. RTTY. 120/ 
240 VAC. 

P rice £125 Carr. 70p. 
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HW-101 5 BAND SSC-CW TRANSCEIVER KIT 

Price £125 Carr. 70p. 

Hi gh performanc e, 
minimum cost~0-10 
metres-170 watts 
C.W., 18Q Wiltl$ PEP­
Solid state L.M.0.­
Less than 100Hz drift 
- Requires PSU (HP-
23A-HP-1JA). 

HP-23A AC PSU KIT 
(800VDC-300VDC 12.6V AC-130V 
BIAS) 

110/240 VAC 

Price £22.50 

HP·13A MOBILE PSU 
12-16 volts DC In 800 & 300 
voe plus- 130v bias. 
Price £35 Carr. 45p. 

SB-610 SIGNAL MONITOR KIT 

Shows quality of sig­
nals transmitted and 
received-160-10 
metres-15 watts to 
1kw-Operates with 
receiver IF's 50 kcs to 
6MHz- 120/240 opera­
tion. 

Price £46 Carr. 45p. 

u 

Carr. 70p. 

SB-200 LINEAR AMPLIFIER KIT 

80-10 metres-1200 
watts PEP SSB ln­
put-1000 watts CW 
output-pre-tuned ln­
p u t-i n t ern a I PSU 
120/240 VAC. 

Price £119 Carr. 90p. 

SB-220 LINEAR AMPLIFIER KIT 

Price £165 Carr. £1.30 

80-10 metres. 2000 
watts PEP SSB input 
1kw on CW & RTTY 
-Requires only 100 
watts drive-pretuned 
pl-Input-fully met­
ered-110/ 240 VAC 
bull! In PSU. 

HW SERIES SSB TRANSCEIVERS KIT 
HW series Single 
Band Transceivers 
New Styling-Upper 
or lower side-band-
200 watts PEP Input­
Choice of HW12A 
(80m), or HW-32A 
(20m)-requlres ex­
ternal PSU (HP-23A 
or HP·13A). 

Price HW·12A £64.50 Carr. 60p. HW-32A £66.50 Carr. 60p. 

I RF F~~~~~:vr=n~e~~=: ~~~R1~ PM-2 
over 250 MHz. 0.3 volt RMS at the 
aerial. Operates from radiated t rans-

' 

miller signal . Magnetlc~base. Kit 
K/ PM-2 Price £7.50 Carr 25p. 

1~KC CRYSTAL CALIBRATOR 
N0·2~ 

n;, .m ...... " .... ,, ... , .... H. "..... Uc-J 
calibrator. produces a signal every 
100kHz through 54MHz. Uses 9v battery 
(nol supplied). Kit K/HD-20 £8.00 -
Carr. 25p. 

IN LINE WATT METER and SWR BRIDGE 
K IT HM-102 

Price £15.50 Carr. 35p. 

Measures RF output 10 to 
2000 watts accuracy ± 10% 
of full scale. 

PLEASE ADDRESS ALL ENQUIRIES & CORRESPONDENCE: 

t#'Hi&?#ii*itl HEATH (Gloucester) LTD. GLOUCESTER 
GLZ-IEE Tel : 29451 • Soh/umHrger Com,,.ny 
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Transistor General Coverage Receiver SW-717 

We know it's different 
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SCHEMATIC OF THE 

HEATHKIT'"' 

SHORTWAVE REC!':IVER 

MODEL SW-717 

-But now you know what's inside 
SW 717 SPECIFICATIONS : Frequency Coverage : Sand A. 550 kHz to 1500 kHz. Sand 8 . 1.5 MHz to 4 MHz. Band C. 4 MHz to 
10 MHz. Band D. 10 MHz to 30 MHz. Meter Indicates relative signal st.rength. Headphone jack, Headphones or an external speaker. 
Loudspeaker built-In. Controls: VOLUME with on-off switch. MODE (am, standby and CW) BFO. MAIN TUNING. BANDSPREAD 
TUNING. ANL (on-oft). Transistor Complement. 40673: mixer and RF amplifier. 2N3393: audio preamplifier. 2N5232A: 1-1 amplllier. 
AGC amplifier. MPF 105: oscillator. 52090: final audio amplifier. 52091 : 52091 : final audio amplifier. X20A829 Audio driver. P ower 
Supply : T ransformer operated. Full wave bridge rectifier. Power Requirements: 120 V AC or 240 V AC 50/60 Hz 6 watts. 
Order your SW-717 4 band AM{SW Receiver today, tune In on the world through SWL. 

K i t K /SW-717 £29.80 Carr. 60 P . 

Amateurs in Netherlands. Why not visit the Heathkit Centre, 
Pieter Calaan Laan 106-110, Amsterdam. 
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e eeeeeeeeeeeeeeeeee e 
: ldentitv vour : 
: inteurated circUitsl : 
e 8 e 
e -page supplement e 
! integrated circuit survey ! 
W Get the facts W 
A you need to identify and use the A 
W mass of l inear and digital integrated W 
a circuits now available. Classified tables of A 
W data and applications information w e are given in this special supplement! e 
e e 
e e e logical rad io control e 
e Explains how integrated circuits are used to great e 

advantage in coding and decoding proportional e radio control functions for models . Wiring is A 
simplified with printed circuit cards making control W e systems small enough for a wide range of models . e 

e digital dice e 
e There's no need to throw .the dice ... just press the e e· b utton and see the random 'throw' indicator light up. e 
e e 
e e 
e e 
e December issue out now 20p e 
e eeeeeeeeeeeeeeeeee e 
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10. 15 and 20 metres-
HIGH POWER-2 kW pep. LIGHT WEIGHT-28 lbs. 

LOW WIND LOADING- 90 lbs. Price £38 
Carriage mainland £1.50 

S HORT WAVE LISTENERS. Get the best Antennae as used by most 
commercial users for monitoring: 

Broadcast Short Wave Bands: 
Ham Bands 10-80 metres: 
Rotary Dipole, 10, 15 and 20: 

SWL7 
RD-5 
TA-31 Jr 

FOR ALL ANTENNA DETAILS: 
Send (or complete Hondbook, con­
toining full details and prices of 
Antennos and other technical infor-

mation. 25 pages, 15p 
Refundable upon purchose of an 

ANTENNA. 

FOR HIGHEST VALUE-BUY ANTENNAE 
MANUFACTURED 100% IN ENGLAND 

WE ARE THE ANTENNA 
ROTATORS, TOWERS, 
CABLES, INSULATORS, Etc. PEOPLE 

ATLAS 
ELAN 
TA-33 J r 
TA-32 Jr. A-315 
TA-31 Jr. A-215 

MUSTANG 
V-3 J r . A-310 
VTD-3 Jr. A-210 
TD-3 J r . TW-3X 

Mosley U .S.A. t ypes also ava ilable 

ADMINISTRATIVE ADDRESS ONLY 

40, Valley Road, New Costessey, Norwich, Norfolk Nor. 26K 

RADIO COMPONENTS J BIRKETT 
S UPPLIERS o 

T el : 20767 

25 THE STRAIT 
LIN COLN 

S UB-MINIATURE 100 P.l.V. S amo SILICON BRIDGES <ll SOP ea. 

DUA L NPN 300 MHz TRANSIS T OR S with auggealed application data 
for SI I Icon Conlrolled Switch or Programmablo Unlluncllon Transistor. 
12p each. $ for SOp 12 '°" top . 
COMMUNIC A TION series of I.C's tot E:.p1rlmen11t UH only consislino 

of hR.F .. 3.1.F •• 2xV.O.G.D .• 2•AGC. hMlke amJ), bOouble Balanced 
Modulalor. hMber. The 121.C's with chcul11 tor U·TS. 
MULLA RD FET BFW 10 CSlm. lo 2N 3819) 2$p ench 5 lor £1 . 
MULLARD FET BFW II 2Sp each. 

14 Load Dual In Lino NPN Transistor Pac1uloe cont"lnlng one Malcf1ed Pair 
p1ua 3 S lnglo Translstou. All 600 MHz, untoat od with cftcuJt. 5 for SOp. 
FT 241 200 KH1 CRYSTALS@ 3210 Oftch. 

S PECIAL 100 P.l.V. 1~ nmo SILICON RECTIFIERS(l1 £2-75 cnch. 

SUB-MINIATURE SK Pre-sets Sp each 10 lor •oo. 
TRANS I STOR ELECTROLVTICS ·6"ul 6"v.w., 4ul IOv.w., 2Suf 2Sv.w •. 
aout 2Sv,w, All a l S lor 15p , 

TRA NSISTOR DIS C CERAMICS 1•8pf SOv.w .• 3·3ol SOv.w . ... 7pf IOOv.w .. 
10pf 50¥.w •• IOOof 100v.w., tOOOpl 50Y.w., .01ui 18v.w., •022ul 1t&v.w., ·(Mlul 

12-v.w .• •luf 18v.w .. •1ul 20v.w, 2·2ol 3v.w., All 1wioes al 10 tor 1Sp. 

SUB•MINIATURE ARDENTE 2 Pole 5 way, 2 Bank ROTARY SWITCHES 

o 22iP oach. 
UNTESTED F.M . l . F. 1.C. A MPLIFI ERS like TAA 570. 5 lor ~P wllh 
c ircuit. 

BRANDED WIDE BAND l .F. AMPLIFIERS 10 lo 100 MHt wllh connect· 
Iona I!!) 200 ooch. 

ITT V ARl ·CAP D I ODES lYDC BA 110@) 20p oach. 

SGS NPN 600 MH• Tronslstors ho• BF 160@ 7l o cnch, 
S PECIAL DISC CERAMICS MINIATURE 600 pl ol 8K.V.w 20p dol, 
TRI ACS 400 P.l.V. 2 omo@ 30p . 600 P.l.V. 2 nmo (u 4Gp. X Bond GUNN 

DIOOES @ £"50, J Band GUN DIODES fa £1·50 MULLARD T RAN SIS· 

TORS AC 128((1 l 2p, AC 176® 150. 50239 UHF SOCKETS\<• I Sp each. 

RADIO COMMUNICATION December 1971 

@JJ~©~~@l.ro~ 
Ball Drive Dial 
* A powerful reduction 
drive 6: I ratio totally 
enclosed within the 
at tractive knob. 
* Provides a fine 
adjustment 
mechanism 
without taking up 
any space within 
the equipment. 
* Satin Anodised 
aluminium dial 
1s reversible. 

* Supplied 
complete with cursor. 

Catologue No. 4489/C. 

Write (or literature; 

JACKSON BROTHERS (London) LIMITED 
DEPARTMENT KINGSW AY, WADDON. CROYDON CR9 ~DG 

Tel: Ot-688 2754/5 Gron,. : Wolf,/co, Croydon. 

U.S. OFFICE: M. SWEDGAL, 
258 Broadway, New York, N.Y .. 10007 
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The MSK-5 SQUEEZE-KEY 
(from Electron ic Design AS.-OZ7BO) 

Gives you better sending 
with greater ease and 
perfect character formation 

Featuring 
e DOT MEMORY 
• SINGLE DOT INJECTION 
e NO WEIGHT CONTROL 
e CONTINUOUSLY VARIABLE 

SPEED CONTROL 
e NOISELESS REED RELAY 
e MAINS OR BATTERY OPERATION 

For further details write to : 

+ 25p P. & P. 

XB-ELECTRO, 16 Northbrook Road, Caversham Park 
Village, Reading, or phone Kidmore End (073- 525) 2195 

CW--- SPACEMARK RTTY 

NEW SAMSON 
ETM-3 
SQUEEZE-KEVER 

Cuts keying effort- makes such characters as C, Q , Y, F, L, 
AR, SK, etc. with fewer paddle movements. Use either as 
normal twin-paddle auto keyer or as Iambic-mode squeeze­
keyer. 
e 4 ICs, 6 transistors, 2 diodes. e Built-in AC PSU. e 
Constant 1: 3 dash-dot ratio. e Compact, weighs only 2i lbs. 
LIKE T HE WELL-KNOWN S A MSON ETM-2 (used by 
coast stations and by big ships all over the world) it has: 
e Watchmaker-assembled keying-lever movement. e Siient 
reed-relay (400V, 1 A contacts). e Sldetone. e TUNE button. 
£24.75 post-paid UK. 

Model TTU solid-state 
FSK CONVERTER-KEVER 

.~ .. -

For two-way RTTY all you add Is a transmitter/ receiver and 
a surplus teleprinter (they're cheap!). The TTU gives you 
Instant all-In-one-box RTTY. e Superb performance even 
under poor band conditions. e Sophisticated state-of-the­
art circuitry-Integrated circuit, 45 semi-conductors. 
Butterworth filters. 9 Switched for 170/850 Hz shifts. copies 
any shift from 1000 Hz down to a few Hz. e Offers automatic 
cont rol of printer, A utostart and Bel l- Au to. e For t rans­
mission, choice of 170/850 Hz FSK/AFSK. £115 post-paid UK. 

RTTYers wil l also be Interested in ••. ST-5 and ST-6 
Sllll selllng ... S AMSON ET M-2 Keyer, £21 (£22.20 with complete kits or PCBs. Ready-tuned BUTTERWORTH 
mercury baits.) . SAMSON ST A Speaker/Amplifier for filters. 88mH T O ROIOS , 75p per pair post-paid. PRINT -
ETM-2/ETM-3, £2.75. JU NKER Precision hand key, superb S ET D L6EO RTTY T U Basl-klt, BP & M/S Filters, Tuning 
professional model. £8.95. BAU ER keying/ paddle unit for Indicator, A FSK-and other PRINTSET VHF, SSB, CRO 
your El-Bug, £2.75. and El-Bug Baal-kits. 
Stamp or large SAE will bring you 18-page Catalogue RP6 with all the details. 

SPACEMARK L TO. 14 PICCADILLY, MANCHESTER 1. (061-237 0817). 
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\-;;::}DUR WESTERN ELECTRONICS w 
\'II I AESU MUSEN DISTRIBUTOR 

YAESU v 

SPARES : 
SERVICE : 
GUARANTEE: 

W ishes you 

Seasonal Greelinys 
THE YA ESU RANGE IS SECOND TO NONE; LIKE OUR SERVICE! 

We carry a full stock of factory recommended spares and more besides! 
We do all labour FREE on warranty claims. 
We maintain the Y AESU 12 months guarantee. 

DELIVERY: We deliver w ithin 24 hrs. of receipt of order of items which are In stock. This is the faste:;t delivery service 
in t h e cou ntry and costs l1 per parcel only! 49 hr. service to Scotland and remote places. 

(Phone Hilary or Susan first if you like and check our stock to avoid disappointment). 

NEW! THE YAESU YC-305 FREQUENCY COUNTER * YAESU MUSEN ANNOUNCE A NEW DIGITAL FREQUENCY COUNTER * Counts to 30 MHz. * Operates on 12v. D.C. or 234v. A.C. * 8 digit capability. * Read-out to ONE HER. TZ. 
Set the range switch to MHz and read to the nearest KHz or put the range switch to kHz and re·ad down to the last Hz. 

Overrange and MHz/kHz indicators light up to give the correct range. 25 Texas Instruments IC's are used and the time base 
is 1 MHz crystal controlled . Size (cm.) : 22w. x Bh. x 27d. Weight: 3·5Kg. Price £97·50 (s.a.e. for details) 

NEW! THE YAESU FT 401 TRANSCEIVER 
The New FT401 is basically an FTS60 with NOISE BLAN:<ER an:t BLOWER. CO::>LED PA a:t:te:t as well as CW filter. This 

tranceiver has all the following features as standard. * 560w. p.e.p. input on SSB. * Fully adjustable VOX. * Receiver offset tuning ± S kHz. * Extra WWV Band. * VFO switching to split frequency 
(with FV401) 

* 1 K.z read-out 10-80m. * Break-in CW operation. * 25 and 100 kHz calibration points. * 2 spare band positions. * Superb audio quality. 
Price, £215. 

We invite you to examine closely the excellent VFO linearity. stability a!'ld superb engineerini in all Yaesu equipment. 
Compare it with the m:>st ex;:iensive of other makes! You'll have to a3re2, "It's first class." 

New YAESU prices carriage paid by Securicor 24hr. service. 
FT101 Tr•nstc.ivcr £140·00 
SPIOI Speakers £10·00 
FVIOI Remote VFO 08·00 
HlO:> Tronceiver £ 134·0) 
F?lOO AC PSU £38·00 
FV200 Remote VFO £38·00 
fil.~0!) DX Receiver £ 110·00 

IDEAS FOR CHRISTMAS! 

FR400SDX Receiver 
FL400 Transmitter 
F T5.60 T nncci vcr 
FL2000o Linc>r omp 1200w 
FL2SOO Line>r amp 
FT2F 2m Tr3nceiver 
FPlAC AC PSU for FT2f 

OSK ER POWER METER (see Nov ad.) £18·50. CALSON 602, £18·50. '222' £8·50. 

£160·00 
£140·00 
£1~5·00 
£ 135·00 
£118·00 

£84·00 
£15·00 

747 AM/FM-VHF/AIR portable receiver. £12·00. Just the thing for the XYL in the kitchen (as well as / P!). 
HEADPHONES. Danavox 15 ohm. Steto - clip type. These do not make the ears ache like the large padded types, £2·50 post 
paid. 

LON D ON A GENT-Roger W ilk ins. T e l.: 01-845 6290 After 6.0 p.m. 
Hours of business Mon.-Fri. 9-1 p.m. 2-5.30 p.m. Saturday by appointment. 
*Your "one stop" single source of towers mast antennas etc. 
• Money saving "package deal" on purchase of mast, rotator and antenna. 
*Largest range in the U.K. 
Send for the catalogue/ price list for ideas and stoc'.< items 15 pence. 

WESTERN ELECTRONICS (U.K.) LTD. 
OSBORNE ROAD, TOTTON , SOUTHAMPTON , S04 4DN , ENGLAND . 
TEL. : TOTTON 4930 and 2785 . CABLES : •AERIAL ' SOUTHAMPTON 
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Shure Model 444-
controlled magnetic 

microphone specially 
designed lor radio 

communications applications 
wilh special response 

characteristic giving optimum 
speech intelligibilily. 

r-- --------
'1 "Please send me lull information on- -;;;-sl 

Shure Communica1ions Microphones. I 
I Name I 

Address 
I I Ip ,,,_. -1 
I ~ I 
I Shure Electronics Ltd. I 
~4 Blackfriars Rd .. London SE1. Tel: 01 ·9283424 _ _ _________ :._j 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ ~ 
~ A Seasonal Message Fll."om The Pll."esidentt: ~ 
~ M Y term of office is rapidly drawing to a close and I take ~ 
~ this opportunity to say how proud I have been to serve as ~ 

~ the RSGB's thirty-seventh President. II is an honour which I ~ 
~"· had never expected and I can only hope that I have done justice l".o,'\. 
~ in keeping with Society tradition. ~ 
~ II has not been a year without problems: s taff difficulties, ~ 
~ postal troubles and, in keeping with ever-increasing prices, an ~ 

~ inevitable rise in our own subscription. Nevertheless our ~. 
~'-· membership is very healthy and ever-increasing, but I would v.i,w 
~ like to see every member do his utmost to enrol one other so ~ 
~ that our membership could be doubled. ~ 
~ I have tried to make personal contact with as many of you as ~ 

~ possible during my various travels, and I would like to thank ~ 
~'-' everyone at home and overseas who has helped me in my ~'--
~ task and who has In other ways contributed to the success of ~ 
~ the Society during 1971, In particular the Yls and XYLs who ~ 
~ allow us to pursue our wonderful hobby of amateur radio. ~ 
~ I wish you all , friends old and new, a most enjoyable Christ- ~ 

~ mas and a very happy and prosperous 1972. ~ 
~'\· F. C. Ward ~'\-

~ ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

QTC AMATEUR 

RADIO NEWS 

Society publications, Region 10 
I n an attempt to economize on postage and packing costs, 
both for the Society and for the individual, Mr. C. H. 
Parsons, GW8NP, 90 Macsycoed Road, Heath, Cardiff, has 
agreed to hold stocks of Society publications, maps etc. for 
sale at cover price for individual collection from his QTH. 
It. is thought that visitors from the more distant parts of the 
region coiild collect for a group and tbus effect considerable 
savings. Either a postcard. or a telephone call to Cardiff 
68768; will ensure that material is avai lable and ready for 
collection at times convenient to the purchaser. If this experi­
ment is a success, it could well be extended with considerable 
benefit to the Society. 

"Just look at the weather" 
The a ttention of members is drawn to the terms of the 
Amateur Sound Licence and the section of Statutory 
Instrument No 548 of 1970, section 3, Exemption from 
Licence. In neither the amateur licence nor the subsequent 
statutory instrument is there provision for the reception 
of signals from earrh satellites. Those who wish to avail 
themselves of this facility should formally request permission 
from the M inistry of Posts and Telecommunicatio ns. 
A & S.L.B., Waterloo Bridge House, Waterloo Road, 
London SEI 8UA. 
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Morse Test fee 
The general manager has received the following feller dated 
11 November 1971 from the Radio Regulatory Department of 
the Ministry of Posts and Telecommunications : 

Dear Mr Findlay. 
AMATEU R MORSE T EST 

In my teller of July 27. 1970 a bout the Morse Tcs1 fee I said 
that the fee of IOs had remained unchanged since 1956: that 
the cost o f conducling 1hc tcsl was more than 1hree times that 
amount; that to avoid an unreasonable increase the fee 
would be doubled 10 £1 from Isl October 1970; and 1ha1 
although we could nol guara111ee 1here would be no further 
increases we hoped to hold the fee at £ I for a1 least twelve 
months. 

I am afraid 1ha1 furlhcr review shows that the total cosis 
involved in conducting the tests arc approxima1e ly twice 
the total revenue received f'rom a £ 1 fee and we shall, there­
fore. bring the fee up to an economic level by increasing ii 
to £2 from Isl January 1972. 

Would you please inform your members accordingly a nd 
tha1 we intend 10 review lhe fee again in 1972/73. 

Yours s incerely 
G. A. Woouon 

Ely and District Radio Society 
II is proposed 10 form an Ely and District Radio Society 
and anyone in 1ha1 locali1y interested in the project is 
asked to contact Mr P. R. Brown, A6775, 59 Ficlclside, Ely, 
Cambs, or G3KKC, QTHR. 

There will be an initial meeting at 7.30pm on 10 December 
at the Ely Adult Centre on which it is proposed to base the 
society. 
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President of RSGB for 1972 
Mr R . J . H ughes, TD, DLC, G3GVV 

Mr R. J , Hughes 
operating 

G4AJS 

Takins otnce o n I January 1972 as President of RSGB will 
be Mr R. J . Hughes, Council member for Zone C since 
1968. He joined the Society in 1949. was first licensed in 
1950, and is active on a ll bands from 3·5 to 144MHz. 

Currently a member of the following commillecs of the 
Society: MPT Liaison, Finance & Staff, Membership & 
Representation. and Education, Mr Hughes is also a mem­
ber of the IARU Working Group and of the RAE Advisory 
Commillce of the City & Guilds of London Institute. 

After service with the RAF from 1940 to 1946 he was a 
member of the RAuxAF until 1957, following which he 
served in Royal Signals (TA and AER) as si:cond-in·com· 
mand of the regiment. 

Mr Hughes is now Directo r of T'-'Chnology al Tonbridge 
School and runs the scbool's radio club, G4AJS. 

Q multiplier coils 
Enquiries arc frequently received com:crning a sou rce of 
supply of coils suitable for use in Q multiplier units operating 
at the standard intermediate frequencies. T hese are now 
available from Electronic Techniques (Anglia) Ltd. Type HQ4 
is the main tuning coil (equivalent to the fo rmer Elcctroniqucs 
QI.A) and HQIO for cancelling the rcacta ncc of the connec t­
ing coaxial cable (equivalent to QLJO). Prices a rc 50p for 
each coil plus 5p postage. A suitable trimmer is a vailable for 
7!p. The address of Electronic Techniques (Anglia) Lid is 
Vikins Works, Kirton Green, K irton, Ipswich, Suffolk. 

RSGB Dinner Club 
The next meeting of the RSGB Dinner Club wi ll be at the 
K ingsley Hotel, Bloomsbury Way, London WCI, on Friday 
10 December 1971 at 7.30 for Spm. The Kingsley Hotel is a 
few minutes' walk from Ho lborn tube s tation a nd there is 
ample car parking space in the vicinity. The cost of the 
dinner is £1.70 and bookings accompanied by a remittance 
may be sent to Mrs Sheila Evans a t RSGB headquarters. 
Please note that bookings must close 24 hours before the 
dinner. 

A II RSG B members arc wclcon1c to this informal occasion 
and a particular invitation is extended to overseas amateurs 
who may be visi ting London. 
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Installation of President 1972 
Mr R. J. Hughes, TD, DLC, G3GVV, will be Installed 
as the thirty-eighth President of the Society during 
the course of a social evening on 

Friday 7 January 1972 
al the 
Bonnington Hotel, Southampton Row 
London WC1 
commencing al 7.30 pm 
Admission will be by ticket, available on request 
(with sae) from Society headquarters. Tickets a re re­
stricted to two per member. 

Advertising rates 
T he cost of commercial advertisements in Radio Co1111111111ica­
tio11 will be increased with effect from I January 1972. It is 
with reluctance that this step has been taken but the publishers 
cannot continue to bear the who le of the recent increases 
which have affected paper and printing. 

The following figures show the increases in recent years 
related to the composing costs only (not including paper and 
machining) of a !-page advertisement: 

J anuary 1967: £6.48 
March 1970: £7.95 
December 1970: £9.9S 
August 1971: £10.60 

During the same period the advertisement rate for a half 
page appearing every month has increased from £14.50 to 
£ 17. These figures will provide some indication of the way 
in which revenue has lagged behind cost. 

A recent investigation has s hown that when all costs 
rela ted to advertising are taken into account, and which 
include composing, machining, paper, clerical work and 
advertising agent's commission, the Society has in fact lost 
money on certain types of advertisements. Obviously this 
state of affairs cannot continue. A letter giving details of the 
new rates is being sent to all those who advertise in Radio 
Co1111111111icatio11. 

RAIBC 
With immediate effect, a ll correspondence concerning the 
Radio Amateur Jnvalid and Bedfast C lub should be addres­
sed to the ho no ra ry secretary, Mrs Frances Woolley. G3LWY, 
at her new address: Woodclosc, Penselwood, Wincanton, 
Somerset. 

The club now has close o n 400 members in 13 countries 
and will celebrate its 18th anniversary next year. It extends a 
welcome to licensed amateurs and SWLS anywhere who arc 
handicapped in any way. Membership is free and the club's 
newsletter Radial is sent monthly fo r a small sum to help 
cover printing and postage costs. 

The honorary secretary will be pleased to hear from 
prospective members. supporters or representatives. 

" VHF-UHF Manual" 
Readers should note the following corrections: Chapter JO, 
page 10. 18, fig JO. 42. Capacitor shown as 56pF should be 
6·8pF and the resistor s hown as 4700 s hould be 4 ·70. The 
tuning capacitor used in the prototype was n Pola r (Wingrove 
and Rodgers) C IS· l I having a minimum capacitance of 
3pF und a swing of 6·5pF. 
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JUST LOOK AT THE WEATHER! 
Part 2. Making pictures from the APT signal 

by REV P. W. SOLLOM, OSB, BSc (Eng), PhD, G3BGL* 

THc principle ofa photographil; system for printing APT 
pictures is as follows: the picture is built up on the screen 

or a cathode ray tube by a slow-motion process that is 
exactly similar 10 a tv picture- the spot is scanned over the 
screen by two timebascs, horizontally by the line timebase 
at four lines/s. and vertically by the frame timebase once in 
I 60s o r 200s depending o n the type of sate llite. During this 
process the brightness of the spot is varied by the video signal. 
Throughout the pcriod o f o ne frame an exposure is made on 
photographic bromide paper, which is then developed, fixed 
and dried to produce the finished print about five minutes 
later. The print is a posi tive because the video signa l is 
applied to form a negative image on the crt. One of the time­
bases scans backwards compared with the norma l tv system 
10 provide the lateral inversion required o n the negative. 
By this method a 3~in by 3!in print can be turned out a t an 
average cost in materials of about 2p, or a 2in by 2in print 
for Ip, which is low enough to to lerate considerable wasiagc 
in experimenting. 

The whole pho tographic process can be performed in the 
yellow/orange light of a darkroom safelight, so can be 

• Douai Abbe)', Up1>cr Woolhamr1on. Rcadini;, RG7 STH. 

y scan EHT Counter 
current amp power power supply Picture 
(behind EHTl supply (behind Tube) Tube 

\ I I I 
Power supply 
for time bases 

......... 
x scan -current amp. 

Frame & Line/ 
time bases 

AVO 
.,...__.. 

g-k voltage 

I \ 
Block level Sync counter 
& Contrast & Start- of-picture 
(on bench) switch 

dcmonslrateJ a nd operated ea~i ly, ;md all the red warning 
lights on power supplies c;111 be left glowing for safety. There 
arc no problem~ in setting up the whole system in a school 
laboratory darkroom, but it might be rather cramped or 
inconvenient in the cupboard under the stairs or the bath­
room at home! However, some drawing pins and black 
paper would soon make the average radio s hack dark enough 
for the purpose if the photographic operating area is kept 
away from any slight chinks or light leakage. 

The critica l fc:i turc of the ~ystem is the line ~ynchroniza­
tion technique. Jn the method described here. the video 
carrier is divided, or counted down, from 2.4001-fz to 4 Hz 
10 control the line scan. The peak-white pulse sent by the 
satellite cannot be used direct ly since it is indistinguishable 
at times from certain cloud features in the video waveform. 

As mentioned in Part I. there are four sub-project head­
ings under which the picture printing system will be des­
cribed: picture tube adapta tion and power supply, sc,anning 
circuit construction. line synchro nization arrangements, and 
photographic requirement . Each of these could be planned 
on a muhi-puri;>ose basi~. for other applications of the 
appa ratus will readily suggest themselves, particularly in a 
school labor.uory. Two items o f test equipment a rc almost 
indispensable for undertaking thee projects: an oscilloscope 

Lamp & CR 0 
focussing peak white 

card monitor 
I I 

Phase locked 
oscillator & 
CRO monitor 

(off right) 

\ 
Camero Tope Recorder 

& Accessories 

Fig 8. The appara tus fo r photographic printing of APT. A few items are off the p icture or h idden, but the kind ol set -up 
that grows from a sepnrate-unlt approach to construction is well Illustrated. M oiny interconnecting leads are requi red and 

care must be taken to avoid induction o f mai ns hum 

820 RADIO COMMUNICATION December 1971 



Slack k 
AVO ltvel 
9 . k 1 Cont1osl x vollnge controls scan coils 

y 

V1dtO 1 Scan X Scan 

dtltClOf' current curnnl 
amp omp 

A P r TAPE 
REC . Start-of-pic ture 

video switch carrier I mono I I st C.R.O. y Frame: ' lint 
2400Hz hm1tu • reset 

phn,. lock umc '<>-:L ltmt 
tuned 

Fig 9. A block diagram of the 
complete APT picture system. 
The control, limiter, and oscil­
lator blocks employ only one 
pentode or double triode each. 
The blocks on the right each 
employ several transistors, so 
the diagram illustrates the 
functional requirements, not 
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and a high re~is1am:e mullimclcr: but it would be a ~ti1m:­
la1ing challenge lo get along with less expensive inslrumcnts. 
A tape recorder wilh a recording of an A PT s ignal is essential 
as a signal gcnera1or for tesl purposes. 

Picture tube adaptation and power supply 
An old tv tube is ide:il as the piclure lube for lhc system 
because i1s while-glowing screen phosphor has high actinic 
value for photography. and because such tubes are readily 
available from a dealer's junk yard or from friends who have 
jusl bought 1he la1est model. One might have to 1ry more 
than one to gel a tube wi1h good emission, an undamaged 
screen and no heater calhode leakage. The lube should be 
ob1ained complete with ils scan coils, focusing and centring 
devices, and ion 1rap magnet. If one has 1he choice, a na11er 
face lube wi ll give less dis1or1ion of the pho1ographic image: 
a smaller !Ube will need a less lethal chi supply: a smaller 
scan angle will require !cs~ currenl in 1hc deflection coils. 
There is a type of old Iv sci in which the tube is beautifully 
mounted on a baseboard. and the cabinet is removed by 
sliding it forward- lhc baseboard fils in grooves in the sides 
of 1he cabine1. A good mounting is irupor1a11t as accidcn1s 
involving implosion of the tube could be serious. 

An elegant am111gcmcn1 is the A W43-80 tube. I 7in 
diagonal, moun1ed in 1his way. Whatever ils 1v service 
requires, al IOkV eht ii produces exccllenl APT piclures Sin 
square. keeping to 1he na11est par t of 1hc screen. II also 
requires aboul 300V bclween first anode ;1nd ca1hcde : lhc 
grid cut-otf occurs aboul - 60V, and peak while around 
- 54V. Scan coil resis1ances of 40 and (:£1 give rather different 
delleclion sensi tivi1ies. and 1hc exact current requircmc111s 
l'or the chosen pic1urc size must be de1ermined by experi­
menl ; about ± 400mA (2~ V) might be lypical. Care should 
be taken not 10 burn lhe screen when testing lhc lube: a 
heater winding connected via a resis1or 10 a scan coil would 
keep lhe spo1 moving. 

The line scan syslem of lhc old 1v might be ~alvagcd 
in1ac1 for the chi power ~upply. but an cxlra sc;an coil 
assembly would he required : one lo eomplc1e the o ld line 
timebase circui1, one for 1he APT scan. The original arrangc­
me111s for 1he firs t anode and 1he brighln<ls~ control might 
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line sync 

abo be salvaged. and some modifica1ion made 10 1hc video 
inpu1 circui1. Care would be necessary to couple the APT 
signal from the tape recorder via an isolating 1ransformer 
because of the live Iv chassis. 

fig 8 il!us1rate,5 apparn1us in which separalc units perform 
each l'unc1ion in 1hc system. There the chi power supply can 
he seen as a large piece of equipment, buih for general 
laboratory use, wi1h variac con1rol of ou1pu1 voltage, and a 
huih-in kilovoh mch!r. A half-wave vohage doubler circui1 
;111c..l an oil-filled 4kV 1ransformer are employed. Old poly-
1hene I lb solder reels arc used for some of the chi insulators 
and moun1ings. The same unil also houses :i 400V supply 
wi1h a 300V siabilizcd outpul to supply the brightness and 
video drcuits. The picture lllbe has i1s own heater winding 
10 avoid leakage or brcukdown as lhe ci11hode is opera1ed 
abou1 120Vabovcc:irlh. 

The most cri1ical adjus1ment of 1hc piclure tube is its ion 
1rnp. The pho1ographic emulsion is very sensitive 10 uneven 
illumination in differcn1 parls of the screen. and 1his is a 
difficult point 10 check scien1ific.a lly except by scanning 1he 
~creen wi1h lhc 1imebas~ and exposing a piece of bromide 
paper, keeping 1hc grid-cathode vohage consiant. 

T he video detcc1or is housed wilh the black-level and 
contrast controls in one unil. Fig 9 shows in block form how 
the functions of 1hese circuits fit into the system. and 1he 
bl;1ck box unit may be seen in Fig 8. The ex1ension-speaker 
oulput of 1hc tape recorder is s1eppcd up by a push-pull 
valve lypc of af output Iran fom1cr working b:ickwards, 
and is applied 10 a full-wave rec1ifier cireuil. The reclified 
output may be used unsmoo1hcd lo produce a positive image 
on 1he pic1ure !Ube. each half cycle pulsing lhe brightness 
up l o lhe correct while level, bul with negative polari1y there 
i$ need for a small smoothing capacitor if a good black is to 
be produced (ic white on the print). A time cons1ant of about 
0·2ms may be sui1ablc. 

A mcler showing 1hc grid-caihode vollagc of the picture 
lube is essential for exposure con1rol. The no-parallax 
mirror or 1he A VO nwkcs it an ideal in~trume111 as small 
errors in selling a relatively large bias vohage arc capable of 
spoiling a pic1ure. The cont rast control should be calibrated 
wi th an a rbitrary sca le SCl that i1s se11ing cn n be repeated. 
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Fig 10. A n illustration of the method of phasing-adjusting the 
position of the line sync pulse by a liolll(ing it to slip to the 
edge of the print. The picture also sholll(s the ESSA-8 sequ· 
ence, and is the picture from l/'lhich the video 1111aveform 
(Fig 5) l/'las photographed. Most of the European coastline 
from Spain to the Adriatic, and from Portugal to Holland is 
visible but hazy. A frontal line of cloud obscures most of 
England. The central + mark is over the Frelich·German 

border, near Strasbourg 

Scanning circuit construction 
ll i.s dillicuh 10 think in terms of picture scanning without 
using the concept of tiruebases, bul the provision of video 
data on a 2,400Hz s ub-carrier in the APT signal makes the 
concept redundant. There are 600 cycles of the subcarricr in 
each line, and each cycle has a peak amplitude appropriate 
to the brightness a t its position along the line. These positions 
were scanned in the satellite by a timebase and can therefore 
be reconstructed by another synchronized timebase, but 
they can also be reconstructed by stepping the spot n.'1,, 

of the line width across the screen at the arrival of each 
successive bit (cycle) of video data. Then each bit of video 
data will be in the correct position whether or not the bits 
of video data arrive at precisely regular intervals or time. 
The need for a time standard at the receiver is then elimin­
ated. and irregular tape speed has no effect on the linearity 
of the reproduction. The scanning waveform is thus a 
staircase of 600 steps of equal height, but not necessarily 
equal time, in which each step is synchronized with the 
arrival of the appropriate bit of video data. 

The circuits required for s tep-synchronized line scanning 
are based on the diode pump c ircuit with a transistor used to 
linearize the staircase waveform: a reference to th.is type of 
circuit is given in the appendix. This approach to line 
scanning is in every way superior to a timebase system­
especially in economy o f components, ease of adjustment 
and reliability in operation. The illustrations for this article 
were, however, made with timebase scanning circuits. and 
show that the conventional tv approach is capable of very 
good results. 

In tv technique, a constant velocity scan is required to 
produce pictures having uniform scale. and to ensure 
uniform brigh1ncss co ndi1ions througho ut the pic ture. The 
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principle is simpie enough: a !=apadtor is charged with a 
constant current. so its potential rises uniformly with time. 
This voltage is used to control the current in the scan coil. 
When a determined limit has been reached. a trigger circuit 
operates to discharge 1he capacitor, and the cycle recom· 
menccs. In practice it may be round difficult to get a really 
linear relationship between the control voltage and !he 
current in the scan i:oil. In this case ii may be possible to 
linearize the scan by gcneraring an inverse curvature, the 
timing capacitor being charged expotentially through a 
suitable part of the curve. using a resistor in place of a 
constant current source. Power transistors arc used in the 
scan coil current amplifiers. Owing to the heat generated, 
these amplifiers arc built in separate units away from the 
timing circuits. 

Both timebases should have automatic nyback to prevent 
burning of the screen. Controls for velocity and amplitude 
of each timebase are essential. The line timebase should have 
a very short flyback time. cg :!<r of the scan time. and be 
capable of very reliable synchronization or triggering by a 
train of suitably shaped pulses. The frame timebase must be 
de,;igned to be reset to the start of a new frame at the throw 
or a switch. 

The position or the picture on the screen can be adjusted 
by the shuffle plates or magnets which arc usually part of the 
scan coil assembly, but electrical shift controls may be more 
desirable because the ion trap adjustment is only really 
correct for one position of the magnets. However, the APT 
picture need not fill the screen, and the camera position can 
be altered instead. 

The large current requirement of the scan coils needs a 
massive power supply. It is disastrous if this introduces mains 
hum into the scan currents as the velocity ripple results in 
exposure variation, and diagonal lines appear on the print. 
The de couplings which must be used at the slow scan rates 
introduce drift problems: an unstabilizcd supply may cause 
objel·tionable changes in the position of the picture as well as 
of scan amplitude. Laboratory Nife batteries have been used 
with success, allowing a short time after switch-on to reach 
a stable voltage . . It has not been possible so far to reduce the 
total consumption below 2·8A at I 7V for the two timebascs 
and .scan amplifiers. 

The frame timebase can be tested using a dummy load 
resistor in place or the scan coil, and a voltmeter with 
reversing switch connected across it. A graph is plotted of 
voltage against time, and adjustments made unt il good 
linearity is achieved with the scan time of 200s divided 
symmetrically between positive and negative voltage output. 
Then the line timebase can be built as a duplicate unit apart 
from the timing capacitor: about 40µA charging I ,OOOt'F 
for the frame, and 11,F for the line scan may be a guide. 

A lternatively, the line timebase can be built first and its 
output waveform investigated with an oscilloscope. The line 
velocity may be increased for testing to about 20Hz, but it 
is better to use the picture tube itself as an oscilloscope a t the 
intended scan rate of 4 Hz. About 12 cycles of the mains 
waveform may be displayed, connecting a heater voltage 
supply to the frame coils via a resistor; regular spacing of 
the cycles shows good linearity. 

When the line timebase is synchronized correctly with the 
line sync pulses, ie .. phased", the flybac~ will be blanked out 
by the video signal when negative polarity is used. With 
posit ive polarity the exposure time is too brief to record on 
the emulsion. and so even in this case the blanking facility 
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Fig 11. (a) An experiment to determine the brightness setting, 
ie the grid-cathode voltage of the picture tube, which prints 
a good black, and to correlate the grey scale with the g·k 
voltage. (b) An experiment to check the contrast adjustment 
by stepping up the steady white-level video input obtained 

from an ESSA·S transmission between pictures 

may be omilled. T he frame Oyback can be made 10 occur 
when the shuuer is closed a r1er the encl of the pic1urc: the 
Oyback at " reset"' occurs before 1hc shullcr is opened, so 
again no blanking is r.:quired. 

Line synchronization arrangements 
A reliable line sync o r trigger signa l at 4Hz is essential to 1he 
success of a ny scanning method. Jf it is derived froru the 
2.400Hz video carrier. the lock achieved will ho ld in spite o f 
wow and tluuer on the tape reco rder. but the line length 
will vary a bit from line to line in a timebase scan system. 
The step-synchronized system requires a 4Hz trigger pulse 
to restart the staircase e.very 6001h step. Two practica l 
difficulties must be overcome: (i). the amplitude modula tio n 
of the carrier- black level is a bout 4 per cent or less of the 
peak white; and (ii), noise peaks a nd tra nsients may interfe re 
with accurate frequency division. 

The first difficulty may be overcome by using two limiter 
stages in which the amplitude is clipped down to about one 
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Fig 12. This picture was taken v-<ith a simple magnifying 
glass-a school laboratory type 10cm lens costing 2Sp, to show 
that Inexpensive equipment can produce good results. The 
whole of the British Isles is clear of cloud, as is most of the 
northern coast of the Continent. The central I mark is at 
Paris. The line N-S is a line of longitude and so indicates the 
direction of the North Pole. This helps to orientate the pic­
ture correctly as it is in very nearly the same position on 

every picture 

per cent o f the peak-while level. The second d illleulty is 
minimized by 1hc inch1sion of filtering at 2,400Hz in the two 
limiter stages. Tuned circui ts employing po t-co res wi th a Q 
of JO work well, bu l o ther circuits using RC act ive filters are 
equally effective. 

The inclusion of a phase-locked oscillator in the system 
proved to be so successful and so simple (only an hour to 
build) that it should be regardc:d as an essentia l stage in the 
counting system. It is a n RC (Wien bridge) oscilla tor into 
which the video carrier is injected a fter clipping. In the 
a bsence of injection the oscilla1o r free-runs at the video 
carrier frequency--a fine control is needed to adjust this. 
a nd a mo nito r device to check it , eg CRO (as indicated on 
Fig 9), o r magic eye, but headphones indicating the bea t 
between video carrier a nd oscilla1.0r arc e ntirely adequa te . 
The optimum injection level must be found by trial. but once 
sci correctly it sho uld not need further adjustment. Further 
details are given in the a ppend ix . .Bes1 results have been 
obtained when using maximum regeneratio n, a ltho ugh ihe 
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Fig 13. An orllit model for A PT satellites In which a h alf g lobe 
can rotate about an axis inclined at about 12 to the vertical 
plan e of the semi-circular strips w hich mark the limits of view 
at the sides of the APT picture. The strips are spaced about 
30' of longitude measured at the equator. A wire frame is made 
t o scale so that its squares correspond to the fiducial marks 
on the pictures ; its position can b e adjusted around the 
orbit ouides. A summer-time sequence for ESSA-8 pictures 
is i llustrated with the wire frame in the No 2 picture position 

oscillator waveform is then for fro m ~inusoidal. The output 
needs squaring before f.:cdi ng in 10 1hc divider o r counter 
s tages. 

Three methods of dividing have bc.:n 1ri.:d with success: 
a .:hain of binary stages with feedback loops to ob1ain the 
11Au ratio, a cha in o f fou r synchronized nrnll ivibrators, a nd 
a chain o f four step-counters. The mullivibrator method is 
simple to construct and adjust. re liable in o pcra1ion , nnd it 
1>rovides a very neat solu1ion 10 the phasing problem . This 
requirement is illustrated in Fig 10. At the sturt o f the picture 
a 5s period is provided in which 10 adju~I the line syni: pos i· 
tion to 1he edge of the picture. The illustra tion shows 1his 
heing do ne par l way through the picture. and in slow mo tion 
for clarity. T he m ultivibrator chain is disconnected from its 
drive by switch S2 (Fig 9) and so i1s first s tage runs free. T his 
must necessarily be a t a slight ly slower rate than when 
locked to a control frequcncy.sothetimchasc runs slower.and 
the positio n of the sync pulse advances systematically to the 
desired edge position. When it reaches there, switch S2 
is c losed again 10 reapply the contro l frequency and lock it 
there. If allowed to slip a little J'urlhcr than shown in Fig JO, 
pa rt of lhc sync pulse would begin to appear a t the other 
edge of the p ictu re. and hence provide a whi te margin bot h 
sides. If the nyback time is apprecinbly sho rter than the sync 
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pul•e length there wi ll be ample to lerance for selling S'.! 
ma nually for the corrccl phased posi tion wi1hou1 any loss or 
pic1urc. 

Using negative polarity. the phasing pulses appear as 
bright blips on the picture tube d uring the 5s phasing period 
and ar..: easily observed . The free-running multivibra tor is 
;idjustcd so that the posi1ion o f the pulse slips its own w idth 
each ~ucccssivc line. At th is ra te it traver ·cs the who le line 
during the 5s period if req uired, a nd this is not too fas t for 
S2 to be operated al the correct moment. 

The frame timebase also needs phasing 10 restart its scan 
at the beginning of the picture, so switch SI. Fig 9. is oper­
ated 'imuhanl.'ously wi1h S2. A Po~I Oflicc type key-switch 
i~ u,cd for 1hcs.: func1io1h and may be ~ccn in the photograph 
of lhe apparatus. Fig. 8. 

A CRO i, 1hc best ins1rumcn1 to clwck 1he division ra1ios 
or the coun1ing chain. hut the picture rube itsell' could be 
u~cd. a pplying 1he outputs o f successive stages to modulate 
the brightness (where a high impedance input would be 
ava ilable), and using the 4Hz timebase to display a row of 
dashes. each correspo nd ing to a cycle o f the counter wave­
form. It is advisable to provide buffers. cg emitter followers. 
for the output of each stage in the counter c hain so tha1 
connection of the CRO docs not disturb the adjustments. 
The counting must be reliable whether the first stage is driven 
or free-running. with a margin a lso to allow for temperature 
drif1s. Zener stabilization of the power s upply is essentia l. 
and it may be desirable to keep the power supply separate 
in 1he interests of temperature stability. 

When step counters ore used for the divider chain . swi1ch 
S::? is re-positioned so as 10 interrupt the video injectio n to 
lhe plmsc-locked oscilla tor. und a lso slightly detune it (by 
abou1 ti semi-tone) 10 free-run a li ttle slow, and so slip the 
phasing pulses 10 the edge of the picture. 

The o utput of 1hc counter chain must be of suitable shape. 
a mplitude ;ind polari ty to synchronize the 1imcbase, and 
Fig 9 shows 1ha1 it may a lso be u ed to lock the video wave­
form on 1hc peak-white monitor. In 1m111y osci lloscopes an 
cxtm capaci1or must be connected 10 the 1imcbase 10 obtain 
a scan of 41 lz, and the va lue of cap;1ci1ors in the external 
,ync circuit may also be in unicient. 

Photographic requirements 
A simple home-made box camera is arra nged o n a stand in 
fron1 of the picture tube. T he lens used for all the A PT 
illustrations in this arriclc, except Fig 12. is a Ross Resolux. 
9cm F/4 t'11la rgcr lens- a rela tively expensive item. Bui 
Fig 12, which illustrates a poin t la1cr on. was specia lly ta ken 
10 show that very acceptable results can be ob1a incd wi th a 
cheap lens ii' ii is well slopped down. In this case a school 
labomtory type biconvex IOcm lens of 50mm d iameter 
(only 25p!) was used with an aperture or F/ 16 (tin hole in a 
piece of aluminium. taped over the front of the lens). 

A reduction from 7in or Sin square on the picture tube 10 
JJin square or less gives a good size o r print at on economic 
price. The length of the cam.:ra can be preset according to the 
reduction ratio chosen. and a box constructed to keep stray 
ligh1 from reaching the sensitized paper except via the lens. 
A simple pla lc can be rested against the front as a shutter­
lhcrc is no need for a nything elaborate for 200s exposure! 
A nange around the back enables the brom ide paper to be 
held in posi1ion wi th spring back clips, a nd a me1a l plate is 
a lso clipped to keep stray light from 1hc back of the pa per. 
The~c details a rc visible in Fig 8. The laboratory lens may be 
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Fig 14. A data chart to obtain 
the latitude and longitude of 
ESSA-8 from g iven azimuth 
and elevation angles. The 
aerial direction is noted at t he 
time the APT picture Is taken 
(cf sequence, Fig 10), and the 
corresponding geographical 
co-ordi nates are those of the 
central + mark on the picture. 
The chart is correct for central 

southern England 

WEST 

clamped between two pieces or hardboard in which central 
I in ho les have been made, this mounting being fixed to the 
flange a t the front or the box. For a half-size image and JOcm 
Jens: distance from Jens to back or camera J Scm. from lens 
to picture tube 30cm. For a full-size image: 25c:m Jens, 
50cp1 from back of camera. 50cm from picture tube.. 

Focusing is done accurately by clipping a piece of tracing 
paper to the back flanges; a brightly lit focusing card or 
piece of graph paper is placed in front o f the camera. and 
the position or the camera adjusted for a clear image. The 
room should be dark for this adjustment. Then the camera 
is placed at this same distance rrom the picture tube allowing 
for the thickness of the glass and the curvature of the screen. 

When the whole system is ready for operation, two experi­
ments should be made to determine the exposure conditions. 
Fig 11 shows what may be expected. In making these experi­
ments the exposed bromide paper should a lways be developed 
according lo the recommended times and temperature: the 
processing must be standardized to o btain consistent results. 
In F ig ll (a) the black-level adjustment is determined by 
exposing successive strips of the raster at different g rid­
cathodc voltages. The black level is that which prints black 
in the final picture. and so is - 54V when the video is 
applied with negative polarity. or - 59V when the video is 
applied positively (to make paper or plate negatives). It is 
the brightness level before video is applied. Although the 
-59V .level prints white, the trace on the picture tube is still 
quite visible. Other types o f sensitized materia ls or optical 
conditions will give different characteristics. 
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In Fig 11 (b) the b lack-level is adjusted to the level deter­
mined by the first experiment. and video (steady !One) is 
then applied in increasing steps to obtain a grey scale from 
which the correct contrast can be selected. An af signa l 
generator can. of course, be used in lieu o r the tape, but 
ESSA-8 sends a steady peak-white level for over 2min. which 
is sufficient for the tests. In the figure, the tape has been 
a llowed to run on into the start of a picture- the same 
picture as in Fig JO. Jt may be found in practice tl1at the 
contrast sometimes needs to be increased beyond the level 
indicated by this test as the dynamic characteristics arc 
influenced by the lime consta nt o f the video detector. Once 
the correct settings have been found, picture printing can 
begin in earnest. 

Calibration of the pictures 
The activities of the o rbit prediction group should include 
the calibration of the pictures, ie marking lines of la titude 
and longitude, or drnwing an overlay outline map to show 
what land lies under the clouds. Fig 12 shows a grnticule 
based on a great-circle map centred on the North Pole 
applied to an ESSA-8 picture. One true line of longitude is 
parallel with the vertical edge or the picture and lies just 
within the lcft-lwnd fiducial marks. This position o nly varies 
slighlly in successive: pictures and is a help lo correct orienta· 
tion. rr some coastline is visible its co-ordinates may be 
found from a n at las, and a construction used to find the 
position of the pole and the scale. A model helps to identify 
small portions of visible coastline and Fig 13 shows the 
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detail of a model in which a wire grid frame can be adjusted 
along an orbit path to indicate what points are under the 
fiducial marks on the picture. The half globe is rotated under 
the orbit to adjust the model for each pass. Between passes 
it is rotated 28°. A diagram on the model shows a particular 
summertime sequence of three ESSA-8 pictures and their 
overlap areas. 

The correct position of the globe in respect to the orbit 
can be obta ined from the visible details of land in the 
picture, but it can also be predicted from the tracking data. 
Fig 14 is a data chart giving the lati tude and longilude of 
ESSA-8 from the observed angles of azimuth and elevation. 
If these have been recorded al the start-of-picture signal 
(300Hz. cue). then the central + fiducial mark on the picture 
corresponds to that position, and the model can be correctly 
SC( up. 

A final example of an end-product from ESSA-8 is given 
in Fig 15. The great-circle grid of latitude and longitude 
centred on the pole is suflicicntly accurate for most purposes 
down to Mediterranean latillldes. The scale of distance 
corres ponds to the radial scale of latitude. In assembling the 
mosaio.:, the pictures of one pass arc first overlapped correctly. 
with a slight lateral displacement between pictures corres­
ponding to the earth's rotation of 11 . The successive passes 
arc then overlapped with an angle of 28 between them. 
aligning the cloud and coastline fealllrcs as well as possible. 
The two-hour interval is suflicienl for some change in detail 
to occur in the cloud formations. from which the trend in 
the weather movement may be seen, but this information is 
lost once the full picture is stuck together. 

ESSA-8 sends one other ··picture" not so far mentioned: a 
blank picture consisting of a grey background on which 
only the fiducial marks appear, printed black as usual. This 
picture is sent at the start of a sequence and is followed by 
only I 7s of white before the first real picture. The blank 
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Fig 15. A n end·product picture 
from ESSA-8 showing a big 
d epression (large w hite spiral 
c loud formation) t o the east o f 
Greenland. Seven pictures 
f rom t hree passes form this 
mosaic. T he geographical co· 
ord inates are drawn as for a 
g reat- circ le m ap centred on the 
North Pole. This is reasonably 
accurate as far south as the 
Mediterranean w hich i s at the 

bottom of the picture 

picture can be received only on the later passes in summer­
time. but on all passes in winter: it is sent immediately 
following an abrupt switch-on of lhe transmitter. The aerial 
must be ready in the right direction and the tape recorder 
running. 

Conclusion 
No project of this kind can get off the ground without a lot 
of help. and thanks are offered here on behalf of the Douai 
School Radio Society lo the many kind people who have 
given ideas. information and equipment or .. junk" to further 
the success of the project. It is hoped that this article will 
help many o ther project groups to tune in for a space-age 
look at the weather. 

Appendix 
The phase-locked oscillator circui t is basically that of the 
Wien bridge af signal generator. Radiu Co1111111111ica1io11 
Hum/hook, page 19.29, Fig 19.40. VI only, using a 12AU7, 
an<l O·OOlp.F with 66k0 in the bridge a rms. Grid leak mixing 
is used to inject the video carrier: the output is taken from 
one of the cathodes. both cathodes having I kn resistor.;, 
with no lamp. A transistorized version of the circuit is 
equally satisfactory. Step counter stages and a description 
of their operation are included in the transistorized crystal 
calibrator: page 19.14, Fig 19.21: a valve multivibrator stage 
is included in Fig 19.19. page 19.13. The component values 
would have to be adjusted to suit the frequencies from 
2,400Hz to 4Hz. 

Editor's note 
Readers' al/en/Ion Is drawn to the fact //Jal recep/lon of signals from 
car/II satellites is not permilled by Ille am3teur licence. See notice 
under QTC on page 818. 
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EQUIPMENT REVIEW 

Burns Electronics 

solid-state fm 

detector module 

Type FMD-1 

N ARROW-BAND rrequency modulation is rightly 
becoming a popular mode ror amateur vhf and uhr 

communication and the Burns Electronics fm detector 
module Type FMD-1 may readily be added 10 most com­
munications receivers to enable full advantage 10 be 1aken 
of nbfm transmissions. 

It is possible 10 resolve nbrm signals by slope detection 
on an a.m. receiver, ie by tuning slightly off the signal 
frequency and utilizing the slope of the i.f. passband for 
demodulation, but this method is not to be recommended as 
it deliberately throws away two of the main advantages of 
the mode; the quietening effect on receiver background noise 
in the presence of a carrier and the rejeclion of a.m. inter­
ference when a correctly adjusted discriminator type of 
de1ec1or is employed. 

The FMD-1 is supplied either as a complete unit or as 
a kit of parts, and as the overall measurements of the unit 
arc only 4in by 2in by liin it should be possible, in many 
cases. to accommodate it inside the existing communications 
receiver. 

No ditliculty was experienced in ussembling the kit 
version o f the unit with the aid o f the explicit instructio ns 
in the handbook and the clearly marked position for each 
component on the fibre-glass printed circuit board. 

T he circuit comprises an emillcr-followcr stage to present 
a high impedance for coupling 10 the receiver i.f .. an inte­
grated circuit. type CA301 I , providing an i.f. amplifier/ 
limiter. a Foster-Seeley detector (discriminator) and an 
audio amplifying stage. A de supply of between 6V and 9V 
at approximately 15mA is requi red and provision is made for 
this to have either the positive or the negative side earthed. 
As a matter of interest, the CA301 I includes within its 
0·3in diameter casing three de-coupled differential amplifier 
slages. with a total of eight Lransistors. plus u voltage 
regulating ne!Work itself comprising ~even diodes a nd 1wo 
transistors. 

It is recommended 1ha1 the FMD-1 he conncc led to the 
input of the i.f. amplifier preceding the detector in the 
communications receiver via screened cable (a length of 
which is supplied) unless the unit can be mounted close to 
the ci rc uit concerned. When ordering either lhc complete 
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unit or the kit of pans it is necessary 10 specify the i.r. 
required. which may lie be1wcen 450kHz :md I MHz. The 
only other modification necessary to the main receiver is to 
disconnect the o u1pu1 of the af gain control from the 
input to the M amplifier and to connect these two points 
via screened cable 10 the three-way function switch pro­
vided. The lhree switch positions give ( I ) a.m./cw (status 
quo in the receiver). (2) fm with de-emphasis at 6dB per 
octave from JOOHz to 3kHz, or (3) I'm wi1h a na1 audio 
response. 

The FMD-1 was tested in conjunction with an Rl475 
receiver having an i.r. of 600k Hz and. in consequence, a 
discriminator transformer of t hat frequency was employed. 

Having retrimmed the i.f. transformer in the receiver 
to compensate for the added circuitry. a steady carrier 
was tuned in and with a milliammetcr connected 10 1he 1es1 
points indicated in the instruction book. the two cores in 
the discriminator transfom1er were adjusted. one for maxi­
mum reading and the other for minimum. During reception 
of an nbfm signal. a slight readjustment of one or both cores 
may be found necessary to obtain the best audio response but 
it would be advisable to check on several transmissions 
before finalizing this adjustment. 

There arc two pre-set potentiometers on the unil. The 
input control is set in conjunction with the receiver i.f. 
gain for maximum limiting on an a.111. sigm1I, and 1 he second. 
controlling af gain in the un it, is adjusted so that the audio 
output is similar on either a.m. or nbfm signals. The specified 
i.f. input to the unit for limiting to commence is 3001cV. 
and as the overall gain is considerable. no difficulty was 
experienced in securing adequate limiting and volume on 
even weak nbfm signals on the two-metre band. The voltage 
or the de supply to the F M D-1 was not found 10 be critical 
and between 7 and 8·5V proved satisfactory. 

This equipment can be recommended for use in conjunc­
tion with an existing receiver or fo r incorporation in a new 
design. 

The price of the kit is £6.70. ;rnd of the complete unit 
£8.20. 

• "Cohh'", Challock L<c..<. A>hCord, Ken&. 
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The 
G3EEZ 

9cm converter 
by A. WAKEMAN, G3EEZ* 

A Ff ER ~1a~ing some measure of success with n~irrow band 
transm1ss1011 on this frequency. a narrow band convcrlcr 

hecume necessary. The inilial arrangement of changing 
crys1al frequency and using 1he transmiller 10 drive the 
mixer circuil was only partially ~uccessful due to having a 
muhiplicity of circuits to adjust on changing from tran mit 
10 receive. It was decided. thererore. to develop a self-con­
tained convener for use on this band for portable and fixed 
s1a1 ion use. 

The first decision 10 be made was whether 10 use transislor 
or valve circui1ry. and since it was nccc~sary to purchase 
the tr;msistors-particularly at the .18 1 MHz stage-this did 
entail a considerable oullay. The power supply presented 
no problem since a narrow b<1nd 13cm converter using valves 
was already in use together with its inverter supply. Since 
the necessary valve were readily available, it seemed an 
obvious choice to develop a valved version. If it is desired 
to use transistors in the multiplier circuits, a possible source 
is the Mullard G8ARV transis1or board [t I together with 
circuils to produce the 381 MHz outpu1. Requirements here 
arc 1- 2W of rf at this frequency. 

Circuit description 
A lriodc pentode valve, ECL80, is used as lhe first mul1i­
plicr- 1hc triode seclion in a convc111ional overtone oscillator 
arrangcmcnl using an overtone cryswl of 42·333M Hz. The 
supply to 1his stage is s1abilized wi1h an 082 gas stabilizer. 
The o utput is coupled to lhe pentode sec1ion of the ECUlO 
which 1riplcs to 126·999MHz. scrie~ 1uned from anode 10 
ground with a small tubular trimmer capacitor 

The output of the ECL80 is linl.. coupled 10 the cathode 
of the lirst A252 I with standing bias provided by the 470n 
rc5is1or. This stage triples to 380·997M Hz, 1he anode line 
luned by a fobricaled disc capaci tor formed by 1wo ~in 
diameter copper discs. The outpul here is again link coupleu 
10 the second A252 I [2] operated as a straight grounded 
grid amplifier ;ll J80·997M l·h. the anock line tuned with a 
fabrica1cd disc capacito r. 

• I Kcn\1;11 C'losc. Al<Jcrsl.:y. \Vol"crham()lo11, StJll,, 
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The oulpul is link coupled lo an o u1pu1 socket 10 transfer 
the rf lo the inpu1 circuit of a BA Y66 varaclor lripler. 
Thb unit is similar to a varactor unit described in the ARRL 
Vl/F 1\l/t1111111/ and the October 1%7 is~uc of RSGB 811/le1i11 
IJ I with modified strip lines. 

The output from the varaclor unit al l.142·99MHz is 
coupled 10 a GEX66 multiplier diodc in a trough line cavity. 
the rcactance of the diode being largely cancelled by another 
fabricated capacitor adjacent to the trough cavity side. 
Output l'rom the IN21 mixer diode in the trough cavity is 
coupled lt) a conventional head amplifier cascodc, which is 
an ECC85, the output of which is link coupled to provide 
an input for the main i.f. receiver. 

Construction 
The converter is built on an Sin by 5~in J8swg aluminium 
s heet. and the figures and photograph show the layout 
used. 

The sides :ire made in two pieces and bent al 90° to form 
one long side and o ne short side of the chassis plate. It is 
necessary lo bend up the two sides o f these members .f in-f1rin 
10 provide a fixing Oangc to rhc chassis plate. the other flange 
1hus providing a Jlange for lixing a base plat.: 10 completely 
seal lhe bottom. This lype of chassis make-up considerably 
cases wiring. 

The mixcr 1rough is made from a U piece of I 8swg brass. 
2~ in wide. I 1~1 in inside dimension with I in flanges. the two 
side piece~ well soldered on. It b an ;idvantage 10 have a 
block of lhc correct size 10 support the s ides while this is 
done- a hlO\\ torch al o being necessary. The centre 
pal'lition is then soldered in- again a block of the correct 
size being an adv<1ntage 10 support the centre partition 
while soldering. 

The varac1or unit is built in a brass box 3J in square and 
I in deep and 1hc necessary articles for construction of this 
unit will he fo und in the rcfcrences given. 

The screen across thc A252 1 triplcr valve was found neces­
sary 10 fully ~tahilize the unit and for convenience in making 
canhing poin1 . 

The ~crccns across the A~52 Is and ECC85 valves were 
made from thin tin plate to facili1a1c soldering a nd should 
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be well bonded 10 chassis solder rags. All grid pins on the 
A2521 valveholders arc bent and soldered to 1hc cen1rc 
spigot of 1hc valvcholders, these in 1urn being well soldered 
to the partition screens. 

Alignment 
Most o f the coupling circuits arc quite critical for best 
output, and in lining up it is as well to check that the stages 
arc stable by detuning the crys tal stage, when the output 
should fall to zero. The adjustments of the A252 I line tuning 
capacitors arc made by vary ing the spacing between the 
discs to achieve resonance. Similarly, the c;ipacitor between 
the multiplier diode and mixer 1rough side is adjusted thus 
for best crys1al current and wi ll be found to be qui te critical. 

A small bulb (6V 0·04A) will light as the output at 381 MHz 
is brought to the maximum, and the coupling circui ts a 1 
127MHz and 38JMHz can be adjusted. These a rc critical 
and require fairly loose coupling- in the author's case the 
spacing between L4 and L5 was approximately ;'0 in and 
between L5 and L6 was i in, but these spacings will depend 
on the va lves used. Cement the coupling in place at 127MHz 
after adjustment- approximately half mesh with L2. The 
outpul coupling a t 381 MHz, together with the input to the 
varac1or. should be adjusted for maximum output at 1.143-
MHz to a wavcmeter connected 10 1hc varactor o utput. 

The mixer block follows the accepted pallcrn as on lower 
freq uencies [4J apart from dimensions. The drawing shows 
the construction o f this unit. A GEX66 multiplier diode is 
used although a 1N914 has been 1ried. However, the IN 
9 14 seems less selective to sporious responses from the 
varacto r than does the G EX66. The G EX66 line produces 
two peaks- one with the tuning screw quite close 10 the 
line, the other approximately I ~ turns out. The second is 
the peak required and can be checked with a meter in series 
with the mixer diode. Tuning the aerial line sho uld produce 
the customary dip in current and slacking off 1he screw 
r1bout o ne turn s hould bring the line close to resonance at 
3,456MHz. When all circuits a rc finally adjusted it should 
be possible to obtain O·J0-0·25mA of crysta l current wi1hout 
difficulty. It is also won h selecting a mixer crystal which 
oilers the best signal and rectification as at this frequency 
crystals seem to vary considerably. 

The head amplifier valve (ECC85) shows no tendency to 
instabi lity when the circuits arc staggered to produce the 
3M Hz bandwidth (27-30M Hz corresponding to 3.456-
3,459M Hz). The aerial input coupling is made as shown on 
the drawing and can thus be varied by turning thro ugh 90°. 

Signal source 
It has been found a decided advantage to have a small 
signal source available at this frequency to check aerials, 
feeds and the converter. T his was achieved at the author's 
QTH by using an old J26MHz valved unit giving about 
2W o utput. A harmonic at 3,458MHz was usable but 
required direct coupling to the aerial socket. A much improv­
ed signal was found available if the output was taken to a 
multiplier diode (a I N914) in a single trough cavity similar 
10 the o ne in the converter a nd tuned to the 27th harmonic. 
The signa l could then be heard some considerable distance 
away using a dipole in the aeria l socket. 

Comments 
A word of caution in using overtone c rystals. If the capaci­
tance existing across the crystal c ircuit (ie extraneous 
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capacitance, capacitance of crystal holder etc) is not identical 
to the capacitance used in checking the crystal on grinding, 
then some change of frequency can occur, which may be 
appreciable when multiplied 81 times. In the author's case 
a calculated i.f. of 27- 30MHz proved to be 26·5- 29·5MHz! 
The local oscillator unit could be used as a lransminer in 
its own right, providing 10-lOOmW of output. It is quite 
surprising what can be achieved with this sort of output and 
a high-gain dish aeria l. The I 3cm band for narrow band 
work has now been accepted as 2,304-2,306MHz. I t will be 
noted that the frequency coverage of the 9cm converter 
bears direct harmonic relationship to the I 3cm band, 
coveri!']& as it does 3,456- 3,459MHz. 

lf the converter is required to operate from a 12Y supply 
the two A2521 heaters may be connected in series. The 
ECLSO and ECC85 heaters may also be connected in series 
but a resistor is required across the ECLSO heater as the 
ECC85 takes 435mA and the ECLSO 300mA (see circuit). 
An alternative would be to replace the ECC85 with an 
ECC88 taking 300mA. However, the voltage would then 
have to be reduced to this stage. 

.L-·- ·-·-·- ·-·---{ 
I r ·- ·--'-· i . I 
I I i I 8AY66 I ., 
l Varactor L . _ __ , 
j unit I i on top i 
I j 
I . 
: I 
L------------------~· 

2 x 68A Clearance no1c 

0 

mounting screws for BNC nut 
INCHES Cut flange locally 

1 2 3 as required 

Fig 2. Chassis layout 
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Fig 3. Chassis detail 

·1 

i 
-
1 
Meter posi tion 

. I f fitted -
I under cnassls 

i 

IF Out put socket 

BNC 
Input 
socket 

Conclusion 
Some improvement may be 
obtained by silver plating the 
mixer trough assembly but 
this has yet to be tried. 

Results have been most 
encouragin~, producing sig­
nals very similar in strength co 
I Jcm signals given reasonahle 
conditions. 

The converter is reasonably 
stable, so much so that on 
one occasion while moving 
it on a porcable cxocdition 
during the reception of a sig­
nal, the author inadvertently 
put his hand across the ht 
supply. The converter was 
dropped to the floor of the car. 
and although the signal mom­
entarily disappeared, it re­
appeared in a 3kHz passband 
as soon as a stable state was 
approached! It will be rea lized 
that construction of a conver­
ter such as described will not 
be undertaken lightly and 
requires some vhf building 
experience, the necessary tesc 
equipment, and quite a.n 
amount of patience. but the 
effort can be most rewarding. 
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H 20swg t1nMd 
y/coppc:r wire 

112 ·long x 5,r,6• w ide slot In 

-..i1-iL-
AERIAL INPUT 

SOCKET 

A 

I 
2 · 

centre scr<ien Current Table 

Total current drawn, 85mA 

V1 -t 082 
V2 

V3 

V4 

53mA 
14mA 

10mA 

Sm A 

\ )!=~~====", 0·005• PTFE 

19/1s_ j 1nsu1at1on 

l ns•d<Z 

6BA 
sold<Zr 
tag 

Fig 4. Trough unit 

18swg Drass 
FJRSI ANGLE PROJECTION 

2 x 14·d1a br-ass rods- drill and tap 6BA 
al both ends 

Voltage Table. Input, 200V 
Anode Screen Cathode 

V1 ECLSO triode 105V 
pontodc 200V 170V 

V2 A2521 200V av 
V3 A2521 200V 6V 
V4 ECC85 120V 

References 
[I) Radio C0t111111111ica1io11 December 1969 (G8ARV). 
(2) GEC Application sheet A2521 . "A 70cm transmitter". 

[3J ARRL VHF Ma1111al (WIWJD). RSGB B11lleti11 October 

1967 (G8AMK- Four Metres and Down). 
(4) QST March 1961 (K6AXN). 

0 1me:ns1on:; ~re 1n ccnt1mqtrqs except whczrq md1.:atcz:d 

M otcc121 0 ·015" copper strip 

Fig 5. Modified lines for BAY66 varactor unit 
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Components list 
CT Capacitor formed of two ~In diameter discs. One 

soldered to anode pin and one soldered to iln length 
of 20swo t/c wire attached 10 solder tag at chassi s. 
Forms variable capacitor by spacing between discs. 

CX 48A solder tag attached to iin length of 2Dswg t/c 
wire. Forms variable capacitor to side of mixer trough. 

L1 8 turns 24swg enamelled closewound on Hn former 
slug 1uned. 

L2 4 turns 18swg t/ c wire iin inside diameter iln long. 
L3 2 turns Insulated wire at cold end of L2. 

L4, L6 2•in l ong 18swg t/ c formed to approx l ln Inside dia­
meter for iln turn. 

LS, L7 23swo Insulated wire formed to similar shape as L4, L6. 
LS 22 turns 30swg enamelled closewound on iln slug 

tuned former. Tap al 6 turns from meter end. 
L9 As L8 without tap. 

l10 3 turns insulated wire at cold end of L9. 
RFCl ,2,3,4 14 turns ,>,in Inside diameter 24swo enamelled close­

wound. 

VI V4 V2 VJ 
ECL80 ECC85 A2521 A2521 

RFC RFC RFC 
1 2 4 

FT FT FT 

·~· ·~ 
4.40 

~ 12V 

Fig &. Arrangement of h eaters using 12V supply. Note two 
extra feed-through capacitors requ ired. The 4.40 resistor m a y 

be mado u p of five ! W 220 reaiators In paralle l 
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Adding a switchable 

gain control to a 

KW201 receiver 

by H. J. MANNING, MIMC, G3XOM* 

FOR some time the author used an Airmec type 308 
attenuator in the coaxial feed to the receiver, on the 

noisy 40 and 80111 bands. The noticeable losses of this arrange­
ment made the difference between copying weak dx signa ls 
or using such bad language which, converted into real 
energy, would have disrupted the aerial systems of the com­
mercials. 

As a result of this operating situation and several QSOs on 
the altributes of various valves for use in the rf stage, the 
opinion reached (although many may disagree) was that the 
EF183 used in the KW201 could not be bettered, However, 
the compromise a rrived at by the designer o n the age circuit 
valves could never have taken into account the S9+ noise 
levels (on the o ther hand the designer of the Drake 2C has 

Left-hand 
side 

Rear o f printed circuit board 

o® v -ufn 4 C90 r 
-40V~ R64 
~ 

~l'Ont of printed circui t board 

Fig 1. Location diagram of printed circuit board 

• 60 Nor1h Crny ·Rood. llcxtcy. Kent. 
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07 
To Blocking D•as 

- 40 V R6 '1 

BY236 

2k 
1W 

-24V 
approx 
~ 

RV1 Out 

2· 5k 
50 
/'F WW In 

1W 
50V II near 
w kg 

Earth on printed circuit 
board where convenient 

& RFcon trol 

To AGC rad 
- Pink Ourawi re 

connected originally 
to 15 

Sl 15 
~,_.ToEF183 

.,( grid 

c 3 / 1ooopF 
Feed through 
capacl tor on p.c.b. 

Heavy 11ne 
-~"""""""~ indica tes 

n~w w iring 

Fig 2. Connection diagram 

~ 

50fF 
C90 

gone to the other extreme and the au1hor is about to modify 
the age to the I 2BZ6 to get more gain). 

The modification to provide manual gain to the EF183 
(V I) is simplicity itself and provides several advantages: 

I . The age is still operative on all other stages. 
2. The manual control can be switched in and out a t will. 
3. The signal to the 1st mixer is always at an optimum. 

The manual rf control is adjusted to a point just below 
the 1st mixer going into cross modulation. 

4. A little extra gain can be realized on the hf bands in 
manual with the gain control RV l at maximum, since VI 
will no longer be subject to the I ·5V standing age voltage. 

The hardest part of the modification is dri lling the front 
panel, but if the following technique is used no great difficulty 
will be encountered. Do not use blunt drills. Use a power 
drill for the pilot hole (say No 30 or 1·in), but use a s turdy 
drill brace for opening up to the required diameter. RV I 
is a Radiospares wirewound potentiometer, drill i·in for 
bush. SI is a no-name (Japanese) spst miniature switch 
from G. W. Smiths', drill :{in. 

The author recommends that the S-mctcr be removed 
before any drilling operations arc begun. Do not use a 
centre punch, automatic or otherwise; the sharp point of 

MANUAL 
GAIN 
FRONT 
ENO 

© 

Fig 3. Layout 
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scissors or something similar should be used as a centre 
mark to avoid the shock of impact which would result from 
conventional centre punching. 

The control knob was obtained from KW Electronics . The 
skirt o f the ~-in size gives plenty of clearance between the 
S-meter and the decorative c hannel. The diameter of RY I is 
0·91 in so that its clearance (with the solder tags pointing 
downwards) relative to the S-metcr is ample. All wiring of 
components to RY I a nd SI should be do ne before fixing to 
the front panel. Viewed from the back of panel. with solder 

EQUIPMENT REVIEW 

tags downwards, the right-hand tag should connect to the 
2kO res'istor and the 501'-F capacitor for correct gain rota­
tion, cg clockwise-maximum, a nti-cloc kwise- minimum. 

The selected compone111 values give a good span to RY I ; 
the S-mcter need.le seems to follow the red mark on the skirt. 

An ex.ternal arrangement for this modification in the form 
of small box housing S 1 and RY I is quite possible. The age 
rail and the feed to YI grid are fully deco upled, and the use 
of screened three-core cable would probably eliminate com­
pletely a ny instability problems. 

by B. PRIESTLEY, BSc, G3JG0'' 

The Yaesu-Musen FF50DX low-pass filter 

AN effective low-pass filter is essential for the reductio n of 
· tvi-causing harmonics. The availability o f this Ja panese 

design is therefore o f considerable interest to a ma teurs who 
buy rather than build. Samples were kindly supplied for 
eva luation by Western Electronics (UK ) Ltd, from whom it 
can be obtained at £6.20. 

Specification 
As this is written mainly in Japanese characters, it is no t 
too obvious but it appears to be: 

35MHz Cut-off frequency: 
lmpedance : 
Power rating: 

52n ± 10 per cent 
1·2kW p.e.p. 

Stop-band loss above 45MRz: 60dB 
Passband loss: 0·5dB 

A no te cautions against an swr over I ·5: I. 

General description 
The filter is buill in a cylindrical case 40mm in diameter 
and 170mm long excluding connectors ( l ~ in by 6~in). T wo 
fixing clips and two mating PL259 coaxial cable plugs a re 
supplied. The case is complecely sealed, and the impression 
is of a solid well-constructed piece o f equipment. 

Tests 
Bench tests of the attenuation versus frequency gave the 
results shown below, wi th two units yielding a lmost identical 
results. The insertion loss at 28MHz was too low to measure 
accurately and gave no detectable rise in temperature with 
IOOW passing through the fi lter (0·5dB dissipation loss 
would imply IOW dissipated in the filter). If the specification 
0·5dB loss is illl"erpre ted as reflection loss only, this implies 
a n swr of nearly 2:1 when the filter is correctly terminated. 
The actual swr introduced would prove tolerable in most 
amateur s tat ions. particularly when the a lternative is tvi. 
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The filter was obvio usly not designed for the UK market 
and so the beautifully deep notch falls just where it does no 
good at all. If only it were at 42·5MHz! As it is, the filter 
falls a few decibels s hort of its specification. but would 
neverthe"less be adequate for most a reas served by Channels 
2 co 5. The electrical design o f the filter is in fact very s imila r 
to the well-proven G5R Y design. 

• 43 Raymond Road. Slough. SU SLN 
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Ideas for noise limiters for 
• a.m. receivers 

I MPULSE noise limiters in a.m. receivers tend to be an 
area of receiver design in which information is conspicuous 

by its absence. The basic shunt and series diode noise limiter 
circuits have been around for many years and, while capable 
of excellent performance in older valve equipment, arc not 
entirely suitable in their original forms for use with semi­
conductor circuitry. ln this artic le several noise limiter 
designs are presented in an atlempt to stimulate discussion 
on 1he subject. So far as the author is aware they arc original 
and with o ne exception were develo ped during design work 
fo r the author's minialure 2m lrnnsceivcr. The exception is 
the first one to be discussed , which was incorporated in the 
author's 4m transceiver. All the circuits are for use after the 
final detector. 

As is well known. the basic problem in noise limiters is to 
have a device which will place a high attenuation in the 
signal path during noise impulses and which will do this a t a 
certain percentage of modulation on lhe incoming signal 
despite wide variations in the strength of the signal at the 
noise limiter. The attenuator can be either a gate in series 
with the signal path o r one which shunts the signal path. In 
the past. diodes appear to have been most popular as the 
active device and the first circuit to be discussed is a modifica­
tion of the classic shunt diode noise limiter. The modifica­
tion was first described by the author in [ I ) and involves 
compensating for the knee voltage of the shunting diode by 
introducing a similar diode in such a way as to back-off this 
knee voltage. T he circuit is given in Fig I. 

DI is the nomial diode detector and RI in series with R2 
comprises the diode load resistance: Cl is the rf bypass 
capaci tor . In order to discuss the operation of the c ircuit we 
assume a steady input voltage v .(O) at point A produced 
from a received signal. Va(O) will be as shown in Fig 2. full 
line. in the absence of modulation. and the same carrier with 
I 00 per cent modulation would give the output shown by the 
dolled line. Any noise impulses would cause either line 
to go more positive for the duration of the pulse. The func­
tion o f R3 and C2 in Fig I is to produce a t the cathode of the 
shunt diode, 03, a steady voltage which is proportional to 
the average carrier level. From Fig 2 it will be seen that 
modulation on the carrier will not affect the voltage at point 
C (V .. ) provided 1hat the time constant R3 C2 is sufficiently 
large and that the modulation is symmetrical. 

T he condition that 03 shall conduct during an impulse is 
easily obtained since this will occur when the voltage (V11) at 
point D goes more positive than Ve. If the impulse is short. 
Ve will remain a t its initial level which is Vu(O) - Vo: where 
V1>1 is the voltage drop across 0 2. The voltage V.i is that at 
point A divided down by the voltage divider RI and R2, 
thus 

V.i = V0 .(R2J(R I I R2)). 

• 11 Moor Park Avenue, Leeds. LS64BT 

SH 

by D. A. TONG, BSc, PhD, G8ENN"' 

Actually for DJ 10 conduct. its knee voltage. Vo,. must be 
exceeded. therefore the condition is thal v,, - Vo, • · V,. 
ie, that 

v .(R2/(R I x R2)) - Vo, ..,. v.(O) - Vo,. . .. ( I) 
If similar diodes arc used for 0 2 and 03 then V1>• - Vo, 
and the expression becomes merely 

RI -l R2. v. > V.(O). R
2 

... (2) 

When R I and R2 arc equal, limiting occurs at 100 per cent 
modulation, whereas if R2 is much larger than R I limiling 
occurs at nea rly zero modulation percentage. 

The current passed through D2 and DI by R4 is beneficial 
to detection since the linearity at low signa l levels is improved. 

T his circuit is very effective, par ticularly if high conduc­
tance diodes (cg germanium gold-bonded types) are used for 
0 2 a nd 0 3. Car ignition noise is rendered almost inaud.ible 
in the absence of a carrier. For this reason an on/off switch 
is useful. if only in order 10 dcmonslrate its virtues to others, 
and one need merely disconnect one end of 03 o r the earthy 
end of C2. 

A problem which is common to the circuit of Fig I a nd its 
classical prccurser (the same circui t with R4 and 02 o mitted) 
is that every time 03 shunts a noise pulse, C2 ga ins a n extra 
increment of charge. Thus, on sustained no ise the limiling 
level slowly increases and full perfo rmance is not obtained. 
By using a transistor as the shunt clement this problem is 
much a lleviated and this gives rise to the second circuit which 
is given in Fig 3. 

The condition that Q I should conduct is exactly the same 
as expression (I) except that Vo, now represents the knee 
voltage of the base-emitter junction of TR I. If 02 and TR I 
are either hoth silicon or both germanium. Vo, and Vo, will 

IFT 111 ] "' 
Ill 
110 

+1ov 

R4 (Rl 
100k ~ 

R3 
8·2k 

C2 
1 

':" b AFoutpul 

Fig t . Mo d ified shunt noise limiter In w h ich the forward vol t­
age d rop across D2 compensates for the knee voltage o f D3. 
These two d iodes should preferably be the sam e type, and 
gold-bonded t y p es such as AAZt7 or OAS w ?rk w elt. Hig~­
conduc tance silicon types should also be sat isfactory. Dt 1s 

the conventional detector diode 
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Fig 2. The full line represents the voltage at point A In Fig 1 
produced by an unmodulated signal applied to the receiver. 
The "spikes" are intended to represent Impulse interference 
superimposed on the received signal. In most cases, of course, 
their relative amplitude would be far greater than that shown. 
The dotted line represents the voltagu at point A from the 
same carrier modulated 100 per cent by a sine wave. The 
output from an ideal shunt noise limiter would be the same 
waveforms except that the parts above the dotted line at 

2Va (0) would not be present 

again be nearly equal and equation (2) again applies. The 
advantage of using the transistor is, however, twofold. Firstly, 
when equation (2) is satisfied, the current that flows into the 
emitter of T R I mainly flows out of the collector to ground. 
The current flowing out of the base, and hence available to 
charge up C2, will be reduced by a factor comparable with the 
gain of the transistor, and, therefore, C2 maintains a poten­
tial which is much more nearly equal lo the average value of 
the varying voltage a t DI cathode. To put it another way, the 
charge and discharge time constants of C2 are made more 
nearly equal than in Fig I, where the charge time constant 
is appreciably the shorter. Secondly, because of the gain of 
the transistor, the current available from a given noise 
impulse can cause a much lower impedance to ground through 
TR I than it can through diode 03 in F ig I. 

ll may be worth pointing out that the back-off diodes D2 
a re necessary only when VD:i is not negligible compared to 
V,.. Thus a lthough D2 is essential when a low voltage i.f. 
strip is in use, it may not be necessary with an o ld-fashioned 
valved i.f. strip. 

l.n receiver design it is more and more common lo use 
lumped selectivity in the i.f. strip. This in turn means that 
there is no need to use i.f. transformers, and it then becomes 
more convenient ro use a transistor detector instead of a 
diode. During tests by the author with part o f the Mulla rd 
vhf receiver circuit [2], the i.f. strip for which was used by 
G8ARV in his receiver design [3), a very effective noise 
limiter circuit was developed which makes use of a fet as a 
nearly ideal series gate. In fact the system is really a type of 
noise silence1 in that noise pulses a re replaced by periods of 
silence. The circuit described below is the only one tried by 
the author which renders unobjectionable the audible effects 
or stroking a vhf whip aerial with a hand-held file. This is, o f 
course, a ve1 y severe test and mere car ignition noise is well 
suppressed by 1he previous 1wo circuits as well as this one. 
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Fig 3. An improved shunt noise limiter In which the shunt 
element ls a transistor instead of a diode. 02 should have a 
f orward v oltage drop which is equal to the turn-on voltage of 
the transistor. Thus If TR1 Is a germanium transistor, D2should 
be a germanium junction or gold-bonded diode. A slllcon 
planar transistor, eg BCV70, would require a silicon planar 
diode which could either be the base - emitter Junction of an 

identical transisto~ or a diode such as the OA200or1N914 

The basic difficulty wi th adding a noise limiter to a tran­
sistor detector is that such detectors always have a standing 
voltage a t their output even in the absence of a signal. It is, 
thererore, difficult to obtain voltages proportional to the 
mean carrier level and to half this level with modulation 
superimposed (ie vol tages comparable to Yd and Vein Fig 1). 

The circuit used is given in Fig 4 which also includes 
the detector circuit used in the Mullard i.f. strip. TRI , the 
detecto1, gives an output voltage of about 6V with no input, 
and the presence of a signal causes this output to go less 
positive. ln order that TR3 (a p-channel jw1c1ion gate fet) 
should be switched off, and thereby interrupt the aud.io 
output, its gate must go posi tive with respect to its source. 
The gate voltage is the sum of two contributions. The first 
is the output at TR2 collector which goes more positive with 
increasing signal and tries to switch ofT the fet. Jf this were 
the only input to TR3 gate, the fct would tend lo cut off as 
the input signal increased in amplitude. However, the second 
input to TR3 gate is from the collector of TR4 which goes 
less negative with increasing signal and thus counteracts the 
effect of the first input. 

Jn o rder to make this system function as a self-following 
noise limiter, the overall ac gain and overall de gain are 
made d ifferent. Thtts the input to TR4 is smoothed by C2 
so that its collector voltage follows the average level of the 
input signal. The collector of TR2 on the other hand contains 
amplified modulation and interference components, and by 
suitably controlling the circuit constants a self-following 
action can be achieved. The function of R 7 is to set the 
quiescent voltage level at TR3 gate so that the let is only 
just conducting. An adjustment is necessary because of the 
variation in fet parameters from batch to batch. 

If a greater self-following action is desired, the ratio 
R9/ R8 should be increased. Alternatively the ratio of R 10 
to R 11 can be a ltered ; the action can be visualized from the 
fo llowing. Point A ha~ a nearly constant de level whereas 
point B goes less positive with signal but contains no ac 
components. On the o ther hand point A follows modulatioR 
and noise voltage excursions. T hus with TR3 gate connected 
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+10V 

R1 
100k 

R3 
68k 

R6 

10k 

TR1, TR2 .. BC109 et c 
TF!3 . 2N3820 <ltc 
TR..: 8CY70 ate 

~ 

TR4 

To AF 
stagas 

~ 
0·1 

R9 
22k 

Fig 4. N oise "silencer" circuit for use with the transistor 
detector used in the Mullard receiver circuit (see (2] or (3]). 
The detector ls TR1 and Its associated components; the 

required rf Input Is of the order of SOmV (rms) 

to point A, no self-following action will be obrained, but if 
connected to point B. no noise limiting action will occur. 
An optimum lapping point will clearly exist somewhere in 
between. 

In practice the circuit values quoted give good performance. 
If il is desired to have an on/off switch R8 need merely be 
disconnected from the positive supply. When adjusted 
correctly the circuit gives very little distortion and such a 
switch is not really necessary. 

A further feature of this design is tha t the same fet may 
be used as a click-free squelch gate. Thus, to d isable the 
signal path a posi tive voltage must be applied to TR3 gale. 
This can be done as shown in Fig 5. The gating voltage 
would conveniently come from a Schmitt trigger circuit as 
described, for example, in [4). 

Some transistor detectors produce an output which goes 
more positive with increasing signal, and an example of 
this is thc detector in the Mullard integrated circuit TADIOO 
which is used by the author as the tuneable i.f. system in a 
2m transceiver. ll has proved ra ther difficull to add a really 

From trigger circu• t 
OV fer 

·Signal prasiznt ' 
>+6V for 

• l~o signal · 

R11 

Fig 5. Modification to circuit of Fig 4 to allow utilization of the 
fet as squelch gate 
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lnt12grat12d circui t 
TA0100 

R1 
330 

01 
1N914, 
0A202,atc 

0·1 R2 
1-2k 

Fig 6. 

1----o AF output 

effective automatic noise limiter to the TAD IOO, prindpally 
because the device seems to operate with re latively high af 
gain and a correspondingly low output fr~m t_he ~etect?r. 
The circuit shown in Fig 6 is the best of the c1rcu1ts tned with 
this ic and although useful is not as effective as the three 
circuits a lready discussed. If anyone has any other ideas on 
this subject the author would be very pleased to see them 
published. 

The circuit uses a silicon planar transistor TR2 as a gated 
amplifier which operates as follows. TR2 will normally be 
biased on by the forward voltage drop across DI (which 
performs the same function as 0 2 in Figs I and 2) and the 
voltage developed across R2 by the current taken by 
the detector output transistor, TRI , in the TADIOO. As the 
signal level at the detector increases. the voltage at point 
A goes more positive and. therefore, because of the non-zero 
value of R2 TR2 is biased more and more into conduction. 
The functio~ of Cl is first to ensure lhal the emitter of TR2 
rests at an average input voltage and, second, to provide an 
audio frequency bypass so tha t TR2 can amplify the audio 
output from TR I. If now a pulse of interference is picked up, 
point A suddenly goes positive and TR2 tends to be cut off 
since its base rises faster than its emitter (because of C l). 

Analysis of the circuit shows that true s~lf-following action 
is possible only if the quiescent current through TR I is zero, 
which is certainly not the case. However, the values shown 
provide useful clipping over a reasonable range of input 
levels, and of course the better the age on the receiver the 
less important is accura te tracking. 
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The G3TVU/G8BDO 
20MHz dfm 
Som e random comm ents 

by J . A. SHARE, G30KA* 

THE G3TVU/G8BDO 20M Hz digital frequency 
merer described in lhc July a nd Augusl 1971 issues of 

Radio C1J1111111111ic(lfio11 will surely have an effect a lmost as 
profound as the G3PDM series; indeed, one may almost 
compare it to the G2DAF series of a few years ago. The 
whole concept is qui le revotu1ionary in lhe field of amateur 
radio; DFMs have been a tool only in professional labora­
tories, and may well have remained so but for the intro­
duction of the very economical Texas 7400 series o f ttl. In 
a ny project of such complexity no two designers will ever 
produce the same solution. and while in no way criticizing 
lhe circui t of the designers. a few ideas may be appropriate. 
As suggestions, 1herefore. the following comments have been 
compiled. 

The time standard oscillator 
This circuit is TR2 and T IU. with TR5 as the 111 interface. 
T he higher lhc master oscillator. lhe mo re accurate will be 
the overall figure for the instrument. Some quite elementary 
sums will s how thal a !OM Hz clock will show 100 limes the 
accuracy for the same drift and o riginal setting error. 

The circuit auributed to G4ANQ in ' T echnical Topics" 
for October 197! will operate well a l IOM Hz by reducing the 
values of the 1,000 and 3.300pF capacitors. such an oscillator 
being successfully used by the wriler in a number of projects. 
Two 7490 decade counters wilt be required lo divide the 
IOMHz to IOOkHz to feed into 3Pl2 pin 14. 

Any ideas about using the mains frequency of 50Hz should 
be instantly ru led our. 

Decode and display 
The 744 ! is now obsolete and has been replaced by the 7414 1. 
the connections arc the same and the device performs the 
same function. In striking the Nixie tubes the surge of 
c urrenl forms a spike which is transferred to the supply rail ; 
the new module has corrected lhis tendency. 

The availabi lity of KG M Minitrons and KGM 74 decoder/ 
drivers requiring the 5V supply is an at tractive a lterna tive. 
The Minitro n tube is a seven-segment display the same size 
as a module and will fit'' 16 pin sockel. The price for Nixie 
plus decoder and the Minitron plus decoder is aboul equal : 
however, the 250V supply is eliminated. but the increased 
power requirement on the SV supply will offset a liulc of 
the advantage. 

3P3 
T he selection o f this module is a liule non-professio nal. The 
limit of lhe 74N is quo ted as !OM Hz. and replacement of 
this module by a unit from the 74H series may be more 

• :?.l!J rrcn10 11 Dell H.o;u.I. Prcnton. Oir~cnhcall. Cheshire. 
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successful. Those who may wish to read their 2m frequency 
direct should read the Motorola M ECL I! t specifica tions. 

Construction 
T he circuit board look~ a difficult item to produce. and this 
alone may well be off-pulling to some constructors. (The 
autho rs of the article can supply pc board and enquiries 
should be addres~ed to G.lTVU accomp;inicd by an sae­
Ed). 

An alterna1ive e>.ist~ in the use of 0 · I in ~pacing Veroboard 
and the use of sockets from RS components. The sockets 
may be soldered into the board and then wired together wi th 
sleeve" ire. when complete the modules being inserted as each 
part of the unit is tested. This will assist in fau lt finding by 
removing 1he modules as one used to go "bott le-swapping··: 
wi1h soldered-in mo dules this is not possible. 

Conclusion 
G3TVU and G8 BDO a rc to be thanked for their efforts and 
for giving the fraternity a n excellent article in a very practical 
application of logic a nd of integrated circui ts. 

British satellite in orbit 
Britain 's sitlettile Pm.1·pem was launched on 28 Oe1ober 197! 
from the Woomera range. Australia. The Black Arrow 
launcher placed the s:Hellite in an ellip tical orbit of 350 
miles by 850 miles. Data from the exl)l!rimcnts aboard 
Prospe,.o is being received by the ESRO statio ns in the 
Falklands Islands and Alaska :rnd by the Royal Aircraft 
Establishment a t Lasham. Hampshire. 
Pro~11ew weighs !45 pounds and contains the equivalent 

of !0,000 transistor circui ts. The main purpose of the satel­
lite is to test in space equipment and techniques which will 
be needed for future satellites. There arc four experiments 
carried o n the satellite: (a) the effect o f extremes of tempera­
ture and radiation o n new lightweight so lar cells, (b) the 
behavio ur of special paints in space conditions. (c) the 
reliability of new type hybrid e lectro nic circuits and (d) an 
experiment devised by lhc University o f Birmingham which 
wi ll measure the incidence o f micromcteoroids a nd assess 
1he da mage that they might do lo spacecraft. 

In its ell iptical orbit p,.o,111<·ro will pass over the who le or 
the earth's surface twice e very 24 hours. The frequency of 
the satel lite's carrier is 137·56M l-lz. 

BOOK REVIEW 

The Ma=tla hook of PAL ri•t'l'ii'l'I" .1·c·n·u·111g. D. J. Seal. 
Published by Tho rn Radio Valves and Tubes Lld, 288 
1>ages. £3.50 plus 25p postage. 
An Independent author was commissioned by Mazda to write this 
handbook, which Is designed to provide a complete guide to the 
servicing of television receivers using the PAL system now operat­
ing In 22 countries. The approach Is basically practical wilh little 
mathematics appearing In the text. More than 200 illustrations, 
most of them In colour, have been used to provide logical additions 
to the text. There are extensive sections dealing with fault-nnding. 
Five appendices provide guidance for dealers, including a complete 
schedule of BBC and IT A colour 1elevision transmitting s1ations. 
The book is available from radio dealers or from Mazda Publicity 
Department, 7 Soho Squore, l ondon W1V 6DN. 
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TECHNICAL TOPICS ______ _ 

--------------A mont h ly fea t u re by PAT H AWKER, GSVA 

THIS month we again have a look at the current tvi 
situation as seen through the eyes or the M PT and 

Post Office inspectors, include a bridged-T filter that cnn 
help in some e<1scs, and then turn our attention to a batch 
of aerial ideas culled from a wide variety of sources. Finally 
we describe several circuit ideas, including a bandpass cw 
filter, a note about new integrated circuits for communica­
tions applications, and some views and comments on 
digital phase shifting and the like. 

But first, an important correction to last month's notes 
on ssb speech processing. The Comdel CSP-I I unit has a 
USA price of ' 120 and 1101 240 as. inadvertently srnted: 
(thanks to G3130B for pointing this o ut). 

The current score in tvi 
Both in 1969 and 1970 it fell lo our lot to report on the 
M PT/Post Office statistics on radio interference complaints 
(Rodia Co1111111111ica1io11 October 1969, 1970). with special 
emphasis on those matters relating to amateur operation. 
The figures for 1970 have now become available (MPT 
Tec/111ira/ 811/le1i11 No 5) and, on the whole, are significantly 
less depressing than those for 1969- though it is worth 
stressing that the MPT points out that ''the number of 
households in which interference to radio and television 
reception is experienced is usually much greater than the 
number of complaints received." 

The trends in tvi show up fairly clearly by compiling a 
comparison table giving the number of cases of inter­
ference ascribed to amateur trnnsmitlcrs in the three years. 

Table 1- lnlerfcrcnce from nmateur transmillers 
Band 1970 .1969 1968 Change Change 

70 to 69 70 to 68 
LW/MW 28 48 55 - 42 % - 49% 
Band I 630 !l21 725 - 23 % - 13 % 
Band II 40 44 34 - 9 % + 18 % 
Band Ill 394 492 319 - 20 % + 24 % 
Bands IV-V 65 26 12 -1- 150 % + 442 % 
Mobile 4 II 6 - 64 % - 33 % 
Total 1,161 1,442 1,151 - 24 % + 0·9 % 

(Band I is television channels 1-5: Band II' is vhf/ fm radio; 
Band 11 1 is television channels 6- 13: Bands lY-Y a re uhf 
television channels 21-68; Mobile refers to interference to 
th~ various two-way vhf radio communication users). 

The first point that is appa rent is that the tvi incidence 
is now back to very nearly the 1968 figures (and one must 
hope that in retrospect 1969 wi ll appear to have been a 
uniquely bad year for no special reason). But there has been 
a clear change in the distribution pallern: LW/ MW radio 
is steadily becoming less and less of a problem; Band I 
interference has yo-yoed, but is tending to go down; Band 
Jll , though less than in 1970, is still bad, possibly reflecting 
the greater amateur use of vhf compared with hf; tvi to uhf 
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television is growing a t a fast rate- due largely one suspects 
to the far greater use of uhf for colour viewing on all three 
channels, although possibly also because of the now recog­
nized susceptibility of modern Iv receivers to strong out­
of-band local signals. 

The total number of complaints, at 64,006, is down 7·7 
per cent on 1969 and over JO per cent down on 1968; the 
amateur contribution after the bad year of 1969 is back down 
to under two per cent of the tota l but slightly worse than the 
"just over 1·5 per cent" of 1968. 

Interference from non-amateur UK transmitters (of which 
the bulk are probably mobile base stations) has risen 
steadily from 1,819 in 1968 lo 1,876 in 1969 a nd 2,206 in J 970. 
Herc again one suspects that tv receiver design trends have 
played some role. It is interesting to note that at least one 
recent report (not concerned directly with tvi) stressed the 
wide variation in tv receiver susceptibility to out-of-band 
signals with different current designs, and indicated that some 
makers are now providing modification kits when it is shown 
to be the faull of the receivers. 

On the equally interesting subject of interference from 
electrical appliances, the report provides further evidence of 
the diminishing role of small electric motors (1970 5,498; 
1961 14,982) during the past decade. This year there has been 
a small decrease in complaints attributed to contact devices 
but this source is sti ll accounting for the largest numbers of 
identified sources. The MPT states that the thermostats of 
domestic heating systems a rc responsible for the bulk of 
these complaints, which often arise only after the thermostats 
have bL'Cn in service for some time. A detailed a na lysis is 
being undertaken of representative thermostats, and the 
MPT is hoping to be able to provide manufacturers with 
infonmition which wi ll allow them to produce systems which 
will not prove so troublesome in operation. 

Fina lly, it is worth recalling that in the mid-'fifties the 
number or complain ts each year was running at around 
150,000 despite the far fewer tv sets and fewer domestic 
electrical appliances. But al that time the yearly number of 
cases attributed to amateur transmitters was only around 
400 or so, or less than 0·3 per cent of the total. So we are 
now faced with the situation th11t as interference to tv 
reception becomes much less, the amateur share is growing. 

We still feel that much more could be done by set-makers 
to improve the immunity of !heir sets! 

Bridged-T band-stop filter 
Some years ago, in connection with the prevalence of 
co-channel interference to Band I tv reception due 10 
Sporadic-E propagation, the Post Office investigated and 
recommended the use of a single add-on bridged-T filter 
capitble of providing high a ttenuation on its resonant 
freq11.1ency with relatively little loss on closely adjacent fre­
quencies. In other words, the filler could insert a deep. 
·ymmctrical notch into the signals coming along the feeder 
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Fig 1. Post Office bridged-T filter originally designed far 
rejection of S paradic-E inte~erence on 49·75MHz b~t useful 
al so as a bandstop filter in circumstances where a high-pass 
filter can be used to reduce tvi. In t he original design : C, 27pF ; 
L 12 turns 20sw11. 0·81n length, 0·4in outer d iam eter, tuned by 
b~ass slug. For optimum rejection R is equal to 0 / (4•>C), or 
approximately 1son; A . coaxial socket: B. coaxial plug 

cable with a minimum of disturbance to all o ther frequencies· 
About five years ago the Post Office released information 
on these niters, intended as a fixed frequency unit for 
49· 75M Hz, although it could be made tunable simply by 
replacing the fixed capacitor by a variable type. A number of 
these filters were manufactured and m;irke1ed, although it 
would not appear that many were sold. A slightly different 
version of this type of filter, developed by the Army, was 
demons1rn1cd al 1hc 1967 Amateur Radio Exhibition and 
described on page 731 of the RSGB 8111/<'1i11 (November 1967) 
including a recommended layoul for a filter tunable over the 
range 25-60M Hz. . 

T he abi lity of this type of filter to null out a single strong 
signa l has not in the past. been of particular value for com­
ba ting tvi, for which the high-pass filter has been far more 
widely used. However, the changing pattern of tvi with, for 
example, the problem of the local 144M Hz or 432M Hz 
signal causing a tv set to overload in cases where the set 
may be required to receive tv transmission on frequencies 
below that of the amateur station, must surely make this 
type of filter very attractive. Fig I provides information on 
the Post Office 49·75M Hz fixed frequency unit, although this 
could readily be adapted to other frequencies; the inform;i­
t ion in the November 1967 issue will also be found useful. 
The PO unit is claimed to provide over 35dB attenuation at 
resona nce yet has an insertion loss o f less I han 6dB at 
!:: IM H7. from resona nce. 

Long wires-and upstairs operation 
The note in the October TT on the LA4LN arrangement for 
multiband operation or a 40m end-fed wire has reminded 
Dick Ha lls, G3EIW/ON8KM etc, of a useful tip on using 
long-wire aerials. As one of those amateurs who have 
operated in a number of different parts of the world, he has 
often found himself needing an aerial in a block of flats: 
quite often the only practical aerial is a long-wire strung out 
to a tree or other conveniently high point. In Singapore. for 
example, as 9V l LK, he used a 500ft wire and found this 
highly effective, particularly on 28M Hz. Bui a common prob­
lem in such circumstances is tha t the earth lead on the trans­
m itter and/or matching unit wi ll o ften have standing waves 
wi th a voltage point where "earth .. should be. This can fre­
quently lead to excessive rf coupling into the mains supply. 
or result in hot points on the transmitter cabinet or on the 
aha, rf burns on the fingers, and bci/ tvi in nearby sets in the 
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Long Wire 

%A for each band 

Fig 2. (a) P. l engths of wire u sed ta produce ar11fic lal ear1h for 
a multl·band long wire aerial ; (b) a lternative technique used 
tapped inductor with single wire. A s recommended by 

G3EIW/ON8KM 

same building. Dick Halls points out that if instead of trying 
to connect an earth to the atu/ lrnnsmitter. one connects 
instead a ,IA length of wire for the band in use. t~c rf hot 
point disappears. the other problems often vamsh: and 
radiation and radiation patterns improve. For mulu band 
operation a series of wires can be left pcrm~nently connc~tcd 
as in Fig 2(a): a llcrnatively. insiead or us1ng.scver~I "~res, 
it is possible to have a series-tapped or variable 1~ductor 
which changes when the :Hu taps arc changed: sec Fig 2(h). 

It so happened that a few days after receiving the note 
from Dick Ha lls we were using what was basically an LA4LN 
type of a rrangement , wilh L-nctwork matching, o n 7M Hz 
and the exact problem described by Dick Ha lls arose. 
Connec1ing a 33ft length of wire to the rotor spindle ~f. the 
L-nctwork capacitor completely cured the hot cond111on, 
even though this rotor was connected back to the trans­
mitter earth through the feeder. So, this time, we can recom­
mend this technique unreservedly! 

All-band double dipole 
Now for another approach to a simple multi-band aerial. 
Many years ago we included in TT a DJ2ZF dipole for 

I 
0 

(a) 

520 

(b) 

16·70m 1 I"" 16·70m 

r---:-i ' ' :J: e I 

. ;c =it= y ~12-35m ~12-35m 
0 

~ , 

2000 

Fig 3. (a) The DJ4BO five-band double dipole designed to 
provide 200!2 feed-point on all hf bands: (b) 4 :1 balun t rans­
former u sed with the double dipole to allow the use of szn 

coaxial feeder 
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Fig 4. H orizontal rad iation patterns of aerial s indicating the effect of feed point. B ased on model aerial range measurements 
by D . C . Cleckner (Electron/cs Manual for Radio Engineers) 

3·5, 7 and J4MHz having two 27m sections and fed with 
JOO!l line; this design appears in ART and has also been 
included in Radio Co1111111111irn1io11 Handbook. However. 
neither this aerial, nor its half-scale version, made provision 
for 21 MHz and neither was claimed as suilable for more than 
three bands. So we were interested to find in DL-QTC 
(No JO, 1971) a somewhat simila r idea, but made suitable for 
all five hf bands by using a double dipole system having a 
shorter dipole suspended beneath the main wire, see Fig J(a). 
The dimensions are such that the originator, Heinz Scheune­
mann, DJ4BQ, is able to show that the centre feedpoint 
impedance on all five hf bands (3·5, 7, 14, 21and28MHz) is 
approxima1ely 200!l; no traps or stubs a re used. The aerial 
could be fed direc1ly with 2oon balanced line, but as this is 
not readily available, DJ4BQ shows how a 4:1 wideband 
balun 1ransformer can be placed at the feed-point , so 
enabling the aeria l to be fed from 520 coaxial cable (Fig 3(h)). 

Aerial feed points and radiation patterns 
In the early days of hf opera1io n the average amateur often 
had very little idea indeed of the radiation patterns of dif­
lcrcnt lengths o f aerial wire. For this reason o ne of the articles 
which had a major impact on some of us was '"DX to order"· 
by Dud Charman, 06CJ. which appeared in the old T & R 
811/lni11 back in J;1nuary 1937. In that article he no t only 
described the basic radiation patterns but a l.so did so in 
relation to a great circle map. He succeeded in convincing at 
least one schoolboy reader that it really was possible to put 
s ignals out in the required direc tio ns! Of course that is now 
ancient history. and for many years radiation patterns have 
been such a standard feature of every amateur handbook that 
they are burned deeply into the consciousness of most hf 
operators. 

But usually these patterns are shown as being symme­
trical, and little or no indication is given that the position 
of the fccdpoint can be used deliberately to distort the 
patterns and to put significantly more power into some of 
the lobes. Recently, John Brodzky, G3HQX, drew my 
attention to an idea by D. C. C leckner in Efectronirs Ma1111af 
/<Jr Radio £11gi11el!rs. ZelufT & Markus, McGraw-Hill, 1949 
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(collected articles from Efeclr<Jnics). This article presented a 
number of patterns showing clearly the effect of changing the 
feed-point, and were based on work carried out on a scale­
model. table-top aerial range. In practice. it musr be poinred 
out. there may ,.,.ell be other distortions, and unless the aerial 
is well up and really in the clear it is usually over-optimistic 
10 expect the pattern to be cxacrly according to the book. 

Ir will be appreciared that there is a major difference in 
feeding a n aerial at an internal voltage point rather than a 
currenr point in that this results in in-phase operation. but 
the diagrams show that. apart from this, there are quite 
significant differences as one moves o ut from the centre 
poinr towards the end of the aerial. Generally a n end-fed 
arrangement tends to put more pronounced lobes towards 
the free-end direction than backwards from the fed end. 
Fig 4 shows 16 of these patterns covering most of the possible 
arrangements for !A. I A. I!.\, 2,\ aerials, and examples of 
2~,\ and 3,\ long wires. 

One of the po ints which G3HQX noted, and which seems 
well worth emphasizing, was the very useful patterns of the 
little-used I!.\ aerial, which can be fed to produce either four 
or six main lo bes in directions well suited to dx operation 
from the UK. And on this subjec t of I !A aeria ls. we noted in 
the October TT that the 90ft aerial described for 3·5/7M Hz 
operation appenrcd to offer possibilities as a voltage-fed 
arrangement for 14MHz where it is roughly I!.\. Unforrun­
a tcly, as L. F. lvin. G51C. noticed, the description of using 
the series tuning capacitor of this current-fed dual-band 
aerial suggested in the text that the capacitor is used on the 
I/band, whereas the circuit diagram showed it switched out 
of circuit on this band but used on the hf band. G51C 
expounded an interesting theory on how a handwriting error 
could have caused this confusion. While agreeing that my 
handwriting could indeed cause such an error, reference 
back to the original source (The Radio Handbook) shows 
that rhe error c rept in a long time ago. for the same mix up 
appears there. Personally, I suspect that the diagram, 
rather than the text, is correct. and that the capacitor is 
adjusted to accurate resonance on the hf band where the 
aerial functions as a ,p wire; however, would-be users should 
be warned that it may be the other way round. 
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I nverted-V WSJ K 
Two o ther aerials deserve brier mention this month. A note 
by Andrian Weiss, K8EEG/O in CQ (September 1971) 
indicates that a 70ft W8JK (Fig 5) aerial can form a potent 
bi-directional fixed beam when set up in "inverted-V" 
configuration. A roof top I Oft spacing boom mounted a top 
a short pole can readily provide about 40ft height a t the 
centre, wi th the wires then sloping away to tree or other 
supports a t about 20ft anchoring level. The a rray. it is 
claimed. still provides a useful 4·7dB gain on 7MHz and 
fr2dB on 14MHz and can a lso form the basis of a top­
loaded vert ical for J ·8M Hz (and presumably 3·5M Hz). The 
W8JK configuration. of course. is well known, bul l cannot 
recall having seen this type of moun1ing arrangemenl 
suggested before. 

t4- 70ft 

: t t 10fl 

+ 0 

(b) 

Fig 5. T he KBEEG/0 " optimum performance array for 1·8, 7 and 
t4MHz" aerial using the W 8JK as an lnv erted-V fixed beam 

Also in lhe same issue John Schullz, W2EEY, explaiDs in 
some detail the usefulness of a P. ddrr loop aerial which 
for 144M Hz need be mounted only I 3in above a metal 
ground plane (thus mak ing a very at tractive mobile aerial). 
The configuration a ll seemed vaguely fami liar until I remem­
bered that the advantages of the half-wave form of ddrr 
appeared several years ago in IT, based on some work in 
Italy (see Amateur Radio Tec/111iq11es. 3rd edition, page 184). 
Apparently a commercial model of this aerial has appeared 
in the USA. For 144MHz the loop is only about I l!in in 
diameter and is fed by coaxial cable bc1ween the grounded 
vertical radiator and a tap about ! to ~in along the circum­
ference. It is claimed that with this type of aerial one can 
achieve low swr across the complete range of any vhf band. 
We should perhaps make it clear that the ddrr loop is no t 
going 10 o UL-perform a simple d ipole aerial, but on at least 
some bands overcomes the dipole length and directivity 
problems- it should also be noted that. if working correctly, 
the aerial is vertically polarized, which may or may not be 
an advantage when working mobile on vhf. 
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V H F operators, in particular, wil l be interested in a new J. 
Beam al ig nment bearing fitted above rotators to allow a.n 

additional 9ft mast to be used 

And as a final note on aerials, brief mention of a new 
hardware item recently introduced by J-Beam Engineering 
Ltd. (Rothersthorpe Crescent. Northampton). This is a new 
alignment bearing (Model RZlOO) designed to enable a mast 
length of up to 9ft by 1 !in diameter to be erected ab01•e 
J-Beam rotators. and a lso aerials with longer booms to be 
installed- see the accompanying pho tograph. 

Transmission line transformers 
In the October IT a suggestion was included on how to 
modify a piece of RG58U coaxial cable in o rder lo make-up 
a }.\ transmission-line transformer to match son coaxial 
cable lo 750 coaxial. This had prompted J. A. Carter , 
G3K YH. and L. J. Rottier to point out that there is another 
rather more elegant (and simpler) solution to this problem, 
by using a relatively li ttle known approach which also has 
other potent ial applications. 

cot 2 e = .?.! + ~ + 1 
Z2 Z1 

Fig 6. Transmission line trans former technique used to pro­
v ide simple means of matching 50 to 7Sn coaxial cable 

In an article .. Wideband coaxial transformers using solid 
dielectric cables'' (Elel'fronic E11gi11e<'ri11g April 1962). two 
BBC engineers. A. 13. Shone and W. Wharton. described a 
number o r matching transformer techniques; one of these 
a llows any two cables of different impedam:e to be matched 
together simply by using matching lengths made up c>f the 
two cables concerned : see Fig 6. The o riginal article pro­
vided fairly elaborate formulae for the construction of 
coaxial cable transformers. G3K YH suggests that, in practice, 
for this type of transformer a simplification will provide 
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a ll the information that is necessary, viz 

Z, Z, 
Cot ~o = -- + -- + 1 

Z, Z, 
For a 50/75 n transformer this works o ut to an electrical 

length of 29·3 ° for each section of cable; the physical length 
must take into account the velocity factor of the cable 
(typically for coaxial cable around 0 "66). 

Additions to the Plessey SL600 range 
The SL600 series of Plessey integrated circuits for com­
munications applications by now needs no introduction to 
Radio Co1111111111ica1io11 readers. So I am sure many will be 
interested to learn of two new additions to this range; the 
SL622C and the SL623C. While early units are carrying a 
high price tag (around £6 to £7), it is confidently expected by 
the firm that as production increases the price wi ll drop lo 
about the same level as for the other SL600 devices. 

The SL622C is a combined af amplifier, vogad (voice­
operatcd-gain-adjustment) and sidetonc amplifier primarily 
for transmitter applications. It incorporates a series regulator 
to a llow the device to be used o n supply voltages between 6 
and 12Y (and this allows a stabilized output al 4·5V 10 be 
taken from !he device). T he unit accepls signals from a low­
sensitivity microphone and provides an essentially constant 
output signal for a 60dB range of input ; it also includes a 
constant gain amplifier which provides an amplitude­
limited output for sidetone. 

T he S L623C combines the functions of low level a.m. 
detector and age generator wi1h an ssb demodulator; it is 
thus designed for use in combined ssb/a.m. receivers and is 
complementary to the SL621 ssb age generator. On a.m. the 
age voltage is generated directly from the carrier signa l and 
is capable of maintaining output in an SL600 type receiver 
to within 4dB for a 90dB range or input signals. The ssb 
demodulator is of the single balanced form. It should be 
noted that the SL623 is described by Plcsscy as suitable for 
intermediate frequencies up to 2MHz. so that presumably it 
should noi be used in receivers having the now popular 
9MHzi.f. 

Bandpass cw filter and more on the switchable 
filter 
I n QST(September 1971), D. C. Rife. WA2PCA, provides 
detailed information on the de.sign of low-loss passive 

600!1 6000 

II 0.1 0.1 II 
44mH 44mH 

Fig 7. The W A 2PCA low-loss passive bandpass cw filter 
using 44mH surplus Inductors and mylar capacitors. Centre 

f requency about 875H z and impedance about 600(1 
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b;111dpass cw liltcrs, a rguing that some ol' t he really nar row­
band cw filters, such as some o f the active filter designs, arc 
suitable only for use with receivers having a very slow tuning 
rate. For many o f the receivers where it is desirable to sharpen 
up the selectivity for cw operation. one is up against the 
problem that the tuning rate ihen makes it difficult to tune 
the required statio n accurately eno ugh. Among a number of 
bandpass designs, WA2PCA includes one having a centre 
frequency of about 875Hz and providing a bandpass 
response of the o rder of 400Hz wilh an insertion loss of 
n nly about ldB. This design, Fig 7 is based on the use of 
low-cost surplus 44mH toroidal coils in conjunction with 
standard value IOOV mylar capacitors and it is stated that, 
in the USA. it can be built for less than $5 (about £2). 

Ron Wheatland. G3SZW, writes to point out that it 
~hould have been made clear that in the switchable audio 
filter based on the µA 741 in tegrated circuit (TT August 1971 ), 
the output must be capacitively coupled to the following 
stage, phones or what have you; several readers apparently 
tried to take the output straight from pin 6 without an 
isolaling capacitor. Since de.~cribing the circuit he has come 
across Motorola Tech Note AN-403 which describes the 
single power supply operation of 709 integrated circuits; 
some readers, he believes, may not be aware that the 741 
replaces the 709 and does away with the external lag 
components. 

Digital phase shifting 
Continuing the various TT comments on digital ssb generat­
ion, a further suggestion has come from Bev McEwen 
Smith. He writes with reference to Fig 11 of the September 
TT(page 615) as follows: 

" I believe tha t I am correct in saying that 90° phase shift 
can be obtained using only two J-K nip flops: as shown 
in Fig 8. In addition to the obvious economy of one 
J-K flip flop. the phase error may be less than with the 
arrangement used by G3UEZ. In the circuit of Fig 8 the 
two flip flops are clocked by the same waveform; whereas 
the clocking waveforms of Oip flops (2) and (3) of the 
G3UEZ circuit may be not exactly in an1iphase. 

41 

--- --- 90'- --- - o 

Fig 8. Use o f two J-K flip flops to achieve 90~ phase shift 

A similar comment has come from Andrew Stephenson, 
GS BUD. Also on another recen t TT subject he would be 
interested to know whether anyone using the NE561 B type 
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at phase-lock loop demodulator has found that the voltage­
controlled-oscillator tends 10 jump in frequency/phase. He 
has no personal experience of this but has heard that it can 
happen. Otherwise he is attracted to the idea of using one 
as a general-purpose cw, ssb, nbfm. pm demodulator. 
depending on the external R and C components switched 
into circuit. 

Another viewpoint on ICs and Nixie tubes 
A Jetter from T. R. Jackson, WI DMU, (Black Mountain 
Engineers. Box I , Corinth. Vermont 05039, USA) draws 
a1tention 10 his recently issued Application Note No I on 
"Economy digita l counting and display modules" contain­
ing information likely to be of interes t to anyone building 
digital frequency counters or similar devices. He will be 
glad 10 supply readers with a copy in return for postage 
(5p cheapest rate, JOp first-class. 20p a ir, English stamps 
acceptable). One of his ideas is information on a relatively 
low cost ic terminal board to eliminate the need for relatively 
high cost ic sockets, bul there is a good deal of other inform­
ation on circuit modules and the like. 

WIDMU is not happy with some of the suggestions we 
reprinted in the Apri l TT stemming from an article by 
ZL2BCP in Break-in. For instance he feels that item 4 ("Sine 
wave inputs to counters may have to be shaped") is under­
stated. He considers that almost all ic counters require a 
specific fall time of the input pulse (or sometimes a specific 
rise time) and very few are rate insensitive enough to per­
mit operation with raw sine waves except over a very 
limited range of frequencies. 

But his main quarrel is with some of ZL2BGP's suggested 
precautions when using ic decoder/drivers in conjunction 
with Nixie tube indicators. Based on experience with the 
7441 A and RTL type 9760, he is prepared 10 state flatly 
that you can wire as few. or as many, or none o f the 7441 A 
outputs to a Nixie-type tube, just as required ; you do not 
have to switch It and ht together (he has switched off It 
hundreds of times leaving 300V on the tube anode without 
destroying anything other than the tears that ZL2BGP's 
suggestions may have implanted). He would also like to sec 
authors in Radio Com1111111irario11 including addresse.s of 
component firms where these may noc be well-known over­
seas. 

Output circuit for a parallel grounded-grid linear 
Another a pproach to the problem of operation on 21 and 
28MHz turns up in a note by Bob Baird, W7CSO, (Ham 
Radio August 1971). He considers that in high-power 
grounded-grid linear amplifiers based on multiple tetrodes 
or pentodes (where all the grids arc strapped down to earth). 
the anode-to-earth capacitance or the valves becomes 
formidable, so that it can be difficult IC> obtain good efficiency 
at 21 and 28M Hz. His solution is to connect the Cl of a 
conventional CLC pi-network in series rather than shunt 
with the inductor: see Fig 9. It is important with this 
modification to ensure that both sides of this capacitor are 
isolated from earth (and from the user) as both sides are 
.. hot" to r.r. He reports that this modification has allowed 
him to increase his tank coil on 2 1 MHz "from two very hot 
lllrns to six cool running turns". 

The modified W7CSD linear a lso uses a string of 15 silicon 
diodes to provide a constant sta nding bias of IOV. He uses 
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diod~s 
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f ig 9. W7CSD's multiple-valve linear using series instead of 
shunt capacito r in the tank network. Note also use of diode 

string to provide fixed bias 

low-cost surplus IOOpiv I ,500mA silicon diodes as an 
a lternative Co the higher cos1 of a high-power zener diode, 
which could equally be used in this application (but for his 
rig would call for a IOV 20W zener diode). W7CSD com­
ments that the conventio nal cathode bias fixed resistor is a 
poor way of providing standing bias for a variable a node 
current amplifier. 

Here and there 
Apologies to several correspondents whose ideas have had 
to be held over this month: we wi ll do our best 10 include 
several of them before lo ng. But there is room for one brief 
hint from Peter Williams. G3UDW: ''Drinking straws arc 
now made o f plastics and make excellent high insulation 
sleeving.·· 

Catalogue received 

Home Radio (Components) Ltd 
The first edition of the Home Radio Catalogue was published In 1959 
and it has little resemblance to the present reprinted sixth edition 
of 312 pages together wllh a separate price supplement. 

The pmchase of components, particularly those associated wllh 
professional equipment, Is an ever-increasing problem. Manufac­
turers are unwilling to sell in small quantities where the overheads 
are said to be uneconomic. To try and overcome some of the 
problems. Home Radio has formed a buying group with other 
component dealers which enables purchases lo be made al better 
prices and provide facilities to obtain components which would 
have otherwise not been available. The results are evident in the 
catalogue. which sets out a tremendous range of equipment, 
accessories and components. Home Radio offers the facilities of a 
credit account, details of which are given in the catalogue, which 
also contains vouchers worth 50p redeemable against orders in 
accordance w ith the details provided. 

The catalogue, invaluable to any constructor of communication 
and electronic equipment, costs 70p (50p plus 20p postage) and is 
obtainable from Home Radio (Components) Lid, 240 London Road, 
Mileham, Surrey CR4 3HD. 
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FOUR METRES AND DOWNI ____ _ 

------------A monthly account of vhf news compiled by JACK HUM, GSUM• 

Annual table 
Making its annual appearance. 1he t:ible of Four Metres and 
Down Certificate winners. up-:l:ited to the time this issue of 
Radio Co1111111111icatio11 went 10 press. discloses o nce again 
the developing pallern of metre-wave ac1ivi1y in the U K. 
Predictably. there is a big increase in lhe 144M Hz Tr:ins­
mi11ing bracket amounting 10 some 20 per cent above 1970. 
the G8E-· men and the first or the Four plus Threes making 
1heir ini1ial appearances. The newer licensees may well be 
expected 10 achieve equal success in 1he 432MHz Section 
before 1972 is far advanced. 

All three Senior categories have gathered in new callsigns 
during 197 1. one on 70MHz. five on 144MHz Transmitting 
and a further six in 4:12M Hz Tn1nsmit1ing. No change 
occurs in the I .296M Hz Transmilling category. nor in 
respect of the top metre-wave award of all. The Supreme : 
Bill Hawtho rne continues 10 sit in solitary stale as No I in 
both. 

Maybe the big increase in I .296M Hz activity which ha,, 
occurred as 1hc result of three major field day events will 
introduce a few verification cards into the pipeline so 1ha1 
more 23cm certificate claims may be made- unless it should 
be that the appeal of the QSL card diminishes in dircc1 
proportion 10 the frequency in use! 

• • 
Members who have notched a place in the annual table will 
feel some sympathy for those who could no t quire make it 
because the incoming QSL race was insufficient. Wharcver 
is done to stimulate !he flow of cards. in the end luck seems 
to be the dominanc factor. cg, ··1 send QSL cards and an 
sac for any new counties worked. Recently. afler sending 
10 cards with slamped envelopes I received two back. But 
by way of compensation I received back from a No11ingham 
s1:11ion not only his QSL card but :ilso my sae. and a suggcs-
1ion I should use ii for someone else.''- GJWZT of Sussex. 

But G3HCW. who has just earned Yorkshire's firs t 
Senior 144 Award and needed 60 county cards 10 do it, 
reports good returns: only one cou111y failed to produce a 
QSL. Countries were JOO per cent- and here he proffers a 
special 1hank-you 10 ·· ... the superb GM expedition for JO 
rare countie plus a country, and to GJBA for his timely 
LX-pedilion··. 

• • • 
As for ··seniors". and parlie ularly the 432, ii does not do 10 
imagine that site and power restrictions are insuperable 
obstacles 10 earning this award. Says Suffolk's G8BCA. 
upon achieving 70cm Senior No 12, ··1r anyone thinks he 
hasn't gol a very good QTH try this one a l 30fl asl and in 
the middle of a forcs1. The lrees grow a lot faster than the 
beams:· And his power"? Never more than 5W out from a 

• llough1on-on-1he-liill. Lcice,<ier LE7j9JJ 
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'!o/ 20A lripler. The secret '! T wo 18-el Parabeams and super 
low-loss coaxial·· ... 10 ensure most of it arrives a1 the lop". 

That th is performance is readi ly repealed by others 
prepared to give 70cm a whirl is shown also by GJRZK. 
whose tripler is a 2/6 with 8W in. II quickly collected the 
three plus 20 from 1he Middlesex QTH to produce 70cm 
Award No 80 and pul Erro l Walling into the "certificates 
on all three bands" category. There would be a few more of 
these around if !here were more easy-10-build 70cm trans­
mi11ers o n 1hc band, like th(lst: (lf 'RZK and 'RCA. 

• • * 
For the lirs1 lime 1he 1ahle includes a Microwave Sectio n. 

The three stations lis ted contacted one another on 3cm in 
a couple o f memorable cxpedi1ions last September. as has 
been reported here. And if there sho uld be thoughts lh;.il this 
kind of work is 100 esoteric for the run of the mill vhf-er. 
take a look at what G3RPE ha" 10 say about IOGHz later. 

Who's next for 10GHz? 
The full s tory of the RPE-ZGO-APP triumph in opening up 
the IOG Hz band to good solid communicatio n beyond 
150km. ;ind thereby earning themselves the Society's first 
microwave awards, is to be to ld by lhc participants. All we 
need 10 say here a t this moment is tha l I OG Hz. which looks 
like a frighteningly high frequency (so did 2m. once). offers 
discincl '1llractions. II is not wholly enthusiasm 1ha1 prompts 
G 3 R PE 10 tell F/vf D lhal :km may ac lllally be regard ed as 
a good beginner·s band. 

He emphasizes lhal lhe I 50km co111ac1s across the B ristol 
Channel were done using low-powered. simple equipment 
readily duplicated by a lmost any amateur. ··11 is literally 
1rue:· he says, ··1ha1 my 1ransmi11er and receiver have seen 
no 1cs1 equipmem other than an Avo and a 30M Hz :signal 
genera tor!" 

The successes of 25 Sep1cmbcr. however. were obta ined ~•s 
the l'esull of much effort pul into the init ia l preparations, 
1>articularly in checking maps. 1c~1ing the equipment under 
fh:ld conditions, and in ensuring that the dish aerials could 
be pointed reliably. 

Dain Evans concludes: •·1r other people arc prepared 10 
take the same sort of trouble then thl"ir simple equipment 
ought 10 work as well.'' 

From X011 A (part 2) 
The year brought 406 con1ac1s 10 G ISA YZ/r in 27 sonics 10 
the mountain lop near Lame- and ii brought Ian Kyle much 
experience in designing porlable rigs for one-man opcrntion. 
in pl'opagation phenomena, and or the o ther man·s opera ling 
hubits. The firs t two o r 1hcsc were given some a11en1ion on 
1his page l;is1 time. Whal. now. o r the way we go about our 
business. as discerned from the 0 1hcr side o f the water to the 
m:iin are;1s of UK vhf acrivity? 
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Says ·A YZ: ··operating manners and techniques seem to 
be improving. with many of the SE-- setting an example to 
u~ a ll. I find it easy to talk 10 such a well-mannered bunch. 
Con1csts on 1he ot her hand produce, as well as the slick boys, 
some quile awful signals and terrible opera1ors:· 

On lhc use and misuse of variable frequency oscillators. 
G I8A YZ shares the views of several other remotely situated 
and mud1 sought after s tat ions who have deplored the 
excessive variabil ity of the vfo. While recognizing its value 
for selling up spot frequency nets and for finding a clear 
channel. he offers the thought that it can actually /0.1·1! QSOs 
to its user. simply because the man a t the other end cannot 
be bothered to chase it a ll over the band. 

T hen there is the QSL problem, something which hits the 
.. rare dx"" man in a way unknown to most of the rest of us. 
Everybody who has worked Gl8A YZ/ P knows that a QSL 
is never diflicull 10 obtain. Wha1 does niggle Ian Kyle is a 
promise lo QSL via the Bureau that is discounted when a 
card comes d irect. He prefers to QSL via the Bureau: a 
stmement which will cheer those who have conscientiously 
avoided sending dire<:t. in the knowledge lha1 the 'A YZ card 
wi ll get there in the end. 

So much .!iJr 1/ie G!8A YZ year i1111esf(f!ali11g //w 0111' 1n1y 
strNth. Over 11111.- i11 the some tolllt'.\'/ to .. . 

In the noise but readable 
The regular schedule between G3HCW, not far fro m Leeds. 
and G4CG in hill-hemmed Barnstaple will be counted 
remarkable by operators who have not tried for themselves 
setting up long-haul links on 2m telegraphy. 

The Knollingley-Barnstaple link is 230 miles long, its 
terminals only 120ft asl. and no take-off assistance from 
local terra in. The path is a d iagonal traverse across the 
Pennines. the .Brecon Beacons. the Quantocks a nd the North 
Devon moors. At G4CG are IOOW and a 5-element. at 
G3 HCW 70W and (unusua lly) a 2-2-2-2 aerial. 

For students of vhf propagation the results obtained are 
fascinating. 75 per cent of the schedules yielding QSOs and 
exchange of reports (a QSO is not a QSO if fu ll reports arc 
no1 exchanged bo th ways and logged). Much evidence exists 
or one-way paths in both directions. of immunity from "' lifts"' 
(during the historical opening of 6 October the 'CG-HCW 
schedule almost railed!). and. equally curious . of 1hc unreli­
abi lity or GB3VHF as a guide to propagation over this 
part icular path. Says G3 HCW: ·'Nil resulis have occurred 
when GBJVH F is romping in here. Fair QSOs very often 
result when GB3V HF is almost inaudible. the barometer is 
low a nd wind a nd rain are sweeping the country." 

By contrast the G3HCW-G31UD (The Lizard) path 
behaves more predictably in accordance with conditions. 

T hus 144 M Hz demonstrates that the dx is there if you dig 
for it and. even more important, if you know how. 

Using German repeaters 
Repeater talk-through beacons properly engineered and used 
c.:an be an important adjunct to amateur metre-wave com­
munication. Inadequately engineered they can be a menace. 
and members can be assured that no scheme will be put 
forward by the RSGB until it is as foolproof as the present 
beacon system- more so. maybe, for repeaters arc more 
complex than the beacons we arc a ll fa miliar wi th. 
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Meanwhile. we in the UK can profit by the experience of 
others who h:1vc 1:om111issioned repeater talk-through 
systems and made them work. Right now we have an on-lhe­
spol report on the subject from Duve Pilley, G3H LW. 
ON81E, and at present in West Germany as DJOTU. He 
recommends any RSGB members planning to visit the country 
with mobi le gear 10 be prepared to lransmit on J44·J5MHz 
(re-radiated on 145·75), 144·2 (re-radiated on 145·80) or 
144·25 (re-radiated on 145·85M Hz). He adds th:H a dx relay 
frequency of 144·30 re-radiating on 145·7 has been allocated, 
though to date he has he:1rd nothing on it. 

Each relay station has a callsign which is sent in tone cw 
imposed on the sig11als every five LO ten minutes. And here in 
Dave Pillcy's words is what happens: .. Listening this evening 
I could hear stations at over 150 miles being worked from the 
repeater a t Frankfurt on Channel I . These relays are active 
all the time, and I seldom switc h on the 2m m obile rig without 
hearing anot her /M on the frequency. The d ifference is h-; is 
probably 100 miles away!" 

More from over the sea . . . 
Living in a sub-tropical region would be many a 2m man's 
idea or bliss. temperat ure inversions permanently turned on. 
and supcr-dx available at the push of a talk-switch. Writing 
from Kingston, where he is with 1hc Jamaican Broadcasting 
Corporation, Pete1· Blakeboro ugh tells us that 2m is not 
quite like 1his but 6m tends to be: imer-island Ions haul 
communication in the Cnribbc.in on vhf is clone largely in 
the SOM Hz band, using extended skip. 

T he 2111 band yields much activity, further stimulated as 
the result of the Jamaican Amateur Radio Association's 
initiative in commissio ning a beacon on 146·95MHz. And 

The BBC Tomorrow's Wor ld team at work when t hey vis itecl 
the radio telescope in stallation of BRS15744, Ron Ham of 
Storrlngton. Producer Brian Johnson, G3LOX, is at left , just 

behind th e cameram en 
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on the dx fro nt 6Y5PB (yes . Peter Blakeborough) has 
available to him a special site carrying high gain aerials on 
a nearby hi ll. From here. using his sideband rig. he will 
attempt to establish the first Jamaica to USA contact on 
145M Hz before he returns to the UK in February to resume 
operations as G3PYB/G6ACU(f. 

A note for UK vhf men equipped to receive slow-scan 
television in the hf spectrum : look for 6Y5PB every Monday 
at 2000gmt when he beams on Europe in search of sstv 
contacts on 14·23MHz. 

.. . and on it 
Life has been rough for G3UGF/ MM now that the winter 
voyaging season is here. and on the l nverness-Fawley-M ii ford 
Haven run, the mv £.1·w lm"t'l"IWSS hits heavy seas. 

Never theless the QSO rate on 2m while at sea has in­
creased, as more people read in FM D about the voyages of 
G3UGF/ MM. One rewarding evening brought half a dozen 
Home Counties contacts into the log all at 200-miles-plus 
QRB from a point in the Bristol C ha nnel. 

Since the reversion to gmt the operating times of 
G3UG F/M M a re Ol!00-1000. 1200-1400. 1600- 1800 and 
2000-2200gmt. 

"Countryless" at sea 
Further to maritime mobile operation, GBBQX, who works 
MMs of many nationalities that beam from the English 
Channel to his south coast QTH, asks what their country 
status is. 

The answer : None. The VH F Committee had a go at 
this poin t when it met in October. and decided that to 
obviate all anomalies this ;inswer was the only possible and 
logical one to give. 

On the dx front 
The Germans now have a "Tuesday night is cw night". 
Evening telegraphists in other Regio n I countries arc 
enjoined to look for the DJ/ D L men at the low end o f 2m. 

The matter docs not rest there: further to promote morse 
usage on vhf the DARC has instituted a VH F CW Award. 
All A I contacts made since I January 1970 can be used as a 
basis to build up points: 50 points earn the initial award, 
and stickers are to be had for 100, 150 and up to 500 points. 
Working outside one's own QRA Locator field o r across a 
national boundary boosts score accumulation. The fee l'or 
the award is D M5 or 10 JRCs. Stickers cost half a Deutsch­
mark, or one ire each. A copy of the ru les may be had by 
sending an sac to GSUM. 

All of which means that the German vhf operators will 
be looking for UK contacts as especially high points earners 
on 'T elegraphy Tuesdays". 

• • • 
Ducting south to Spain, the 2m band has lately lifted 
EAIAB into several cw operators' logs. A t times his signal 
is so strong as to suggest to him a QSY to 432M Hz. Regret­
tably he docs not have 70cm. He reporrs none nearer than 
Madrid. 

Just over the EA-F border lives F80B, once resident in 
no rthern France and then a regular contact on 70cm and 
2m with G-land, who retired to SW France four years ago. 
We have it from G3COJ , who regularly works bolh. lhc 
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EA and F80B. that the latter. a keen RSGB member by the 
way. looks for many more UK conwcts to foll 10 his key 
on 2m. 

Contest commentary 
Approval unqualified and qualified for a couple of 432MHz 
contests. Having two four-hour stretches for the October 
event, and plen1y of time in between to sleep. found wide 
favour. We hope a ll who remarked over the air that they 
liked the arrangement said so when they sent Form 427 to 
the VHF Contests Committee. 

But a week later. when the joint 144/432MHz CW 
Contest came up. complaints of "no bonus points on 70cm" 
were frequent. It was h:1rdly wor1h quitting 2m to repeat a 
QSO on 70cm when you could have knocked off another 
couple in the time it took to set up o n 432. 

In the past. cw on 70cm was not worth while because 
most of the occ upants were GS men who do not use it. T his 
is no longer true: and if telcgrapl1y for long haul coverage 
on 432M Hz is to develop as it has manifestly done on 
144MHz, more encouragement to use it is required. Bonus 
points wi ll help (they arc given already on VHF NFD). As 
it is. several contestants admitted they had 70cm trans­
mitters but no incentive to add keying facilities to them. 

Telegraphists on 70cm hope th:at the VH F Contests Com­
mittee will look at this one when preparing the 1972 offerings. 

• • • 
The new 70MHz Cumulatives got off to a wci start for the 
first two-hour session in October, and kcywork was necessary 
if the weak ones were to be winkled out (G3DOR had nine 
contacts that night. seven on A I). Activity built up as 
fairer weather favoured subsequent sessions. Reminder: 
las t two legs this month arc o n 8 and 29 December. 

• • 
As for the top contest of all. VHF N FD. the Mid-Essex 
VHF/ U H F Contest Group are overall winners for the 
fourth year in succession. a truly remarkable feat which will 
earn them 1he congratulations or all their fell ow contestants. 

Sked corner (in bauds) 
Located at Bl I 2C no t far from Paris, F6AOJ seeks rtty 
contacts on 145·3Ml-lz with British stations using ei ther 
800 or I 70Hz shift. And in conjunction wi th neighbours 
F6AOF and F8XV he regularly monitors 145·4 for sideband 
contacts. There is a home-built transvertcr and ISOW out 
to a 9-el Yagi. The rtty machine is an Olivetti T2CN. 
Write to J. F. Le Fouler, 84 Voie Audran. 94 Vitry, France. 

Also active on 144MHz rtty is GW8EYG. whose site at 
Bridgend behind the mountains may not look promising 
but gets him as far as G8ATV in Wiltshire on the keyboard. 
He asks rtty operators to look towards South Wales at 
weekends to latch on to his signal on 144·6 or 145·3 M Hz 
at 50bd speed and 850Hz shift. with plenty of punch from 
150W and a 10-el at 38ft. 

Procedure 
While the 144/432M Hz telegraphy contest exhibited cw 
usage at its superb best for most of the time. demonstrating 
that you can say as much via the key as via the microphone 
if you know how. it was surprising to observe lapses from 
contest procedure that simply wasted time and slowed the 
QSO ra1c. 
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Luxembourg is so rarely worked from the UK that the G3BHT/ 
LX/ P expedition there In September found itself in great 
demand during VHF NFD and for 36 hours afterwards, using 
speech and key on 2m. The picture sholll(s Tom Douglas, 

G3BA, on night duty in L X-land 

There was the case of the interminable CQ (we counted 
a lmost 20 in a row) pumped o ut by one veteran consistently 
throughout the contest. Air-time was wasted also by newer 
G4 men so unversed in cw abbreviations tha t they spelt 
words in full. And as for the misuse of Q RZ '?. a reminder 
comes from G6KD of Sussex that might well be heeded by 
all cw operators: "Why is it that so many operators these 
days seem to think that QRZ is an alternative form for a 
CQ call? 1 was taught that a morse operator s hould send 
QRZ?. meaning 'Who is calling me?', only when he had 
heard a statio n calling him but had not been able to copy 
the callsign of the station concerned. On 2m I never reply 
to an operator using QRZ because to me it means that he 
has a lready heard somebody calling him but has not been 
able 10 copy the callsign of the station concerned." 

• • • 
On procedure in general. G6KD found much to agree wi th 
in last month's piece "Cut the waffle". A great deal needs 
to be done, he thinks, and many would agree with him, to 
tighten up the way telephony is used on 2m. 

He sums up a typical situation in the following terms: 
.. Some time ago a station 1 was working concluded a trans­
mission with ·And now this is G8ZZZ over, off and clear. 
and now s tanding by for your final'. I' could hardly resist 
pointing out that he was no doubt ·over' but he didn't 
appear 10 be ·off", and as he was listening for my further 
transmission he was certainly not 'clear'.'' 

Just as our veteran (above) was in error in sending 
garrulous CQs on the key. as if to attempt to catch at some 
time or another everybody who would be sca1rning 144·0 to 
144· I 5. so do newercomers err by calling the wanted station 
so extendedly that by the time they go over he is well into 
ano1her QSO . 

.. Three by three"'- /1is callsign thrice followed by yours­
has served amateur radio well for half a century. It should 
conlinuc to so do on vhf. 

Tech Corner 
From G2UJ (W. H. Allen of Ashford. Kent) 
There is lively interest in nbfm in this district, led by G2JF. 
who has been using this mode exclusively for some time 
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without in any way decreasing his considerable dx capabili­
ties. 1 intend using nbfm myself in due course. 

Naturally, for reception it is absolutely necessary to have 
some form of discriminator: ··skirt dete{;tion", or slope 
detection as it is also known. wastes nearly a ll of the advan­
tages of the mode. I have been trying three different designs: 
that described by H. L. Gibson (Radio Com1111111ica1io11 
February 1971 ). the Burns Electronic.~ FM DI, and the pulse 
counter type described by B. Priestley (Radio Co1111111111irn1io11 
September 1971 ). Experiments with this latter device using 
available inexpensive transistors show considerable promise, 
utilizing proper screening to keep the i.f. signals out. 

Quite by accident 1 fou nd that, with its rf and af limiters. 
it was a potent aid lo weak cw reception! There must be 
something wrong in this. and probably when I get it going 
satisfactorily for nbfm it will fai l to provide this cw aid. but 
a bit of switchery might be worth looking into. 

As an example of the benefits of a discriminator for nbfm 
reception, I was listening one evening to a PAO near Leiden. 
He was using nbfm- very good nbfm- and on slope dcte\.'.­
tion he was just readable, about RS44. With the Burns 
FMDl bis signal was RS59. 

From G6RH (Bob Hall, of Bexley) 
It would be interesting to have comments fro m members in 
high density areas on how they build adequate selectivity 
into their converters. Due to the high level of local signals 
in the wri ter's area, experiments with the converter have been 
in the direction of providing triple bandpass coupling 
between the 2N44 I 6 rf stage and the mosfet mixer, in con­
junction with a l 16MHz crystal (fifth overtone) 10 give an 
i.f. of 28-30MHz. 

The next step is to try tuned helix resonators between rf 
and mixer to determine what discrimination can be achieved 
across the band without affecting the signal-to-noise ra1io, 
in the hope of further abating blocking and cross modulation. 

From G8AKH (R. G. Harry, of Billericay. Es.;ex) 
By coincidence, a few days before reading GJJGO's com­
ments on spectrum analysis of a 2m transmitter (October 
FM D), I had the opportunity of looking al the output of 
my own 2111 transmiller ( 15W input) on a spectrum analyser. 
Sensitivity was limited to - 50dB on the 144MHz carrier to 
avoid overloading the analyser. The fact that GJJGO's 
analysis shows no "parasitics .. but o nly multiples of 8M Hz 
suggests that he may have generated some of the products 
within the a na lyser. 

That comment apart, with an absorption wavemetcr in the 
input circuit of the analyser to check internal products, 
signals at 72, 96, 288 and 432MHz were identified as genuine 
signals produced by the transmitter. A ll were aboul - 40dB 
relative to the carrier. 

The most disturbing fealures revealed were two 8M Hz 
··sidebands'' about the 144M Hz carrier. lower sideband 
- 50dB, upper - 38dB with reference to the carrier. These 
arc similar to GJJGO's resulls of - 28dB for 136M Hz and 
- 48dB for 152M Hz. 

At this point I should emphasize that no indications were 
observed that would suggest anything wrong with the 
transmitter. The measurements indicated multiples of the 
8M Hz crystal, not parasitic oscillations. 

The transmitter uses capacitive \.'.Oupling up to the 
72/ 144MHz doubler, then inductive coupling to the QQV03/ 
10 pa. The pushpull output is inductively coupled to the 
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aerial: in other words similar to hundreds of other trans­
mitters in use today. 

The use of a bandpass filter would reduce most o f the 
out-of-band products to a n acceptab le level (ie taking the 
PO specification of - 66dB relative to IOW as a good yard­
stick). However, the ± 8 MHz products about the 144MHz 
signal fall <m the s kirts o f most bandpass filters. 

The strip-line filter in the VHF-UHF Ma1111a/ appears to 
offer between - 20 a nd - 25dB at ± 8M Hz about 144MHz. 

The a nswer seems to be that a ba ndpass filter should 
always follow the transmiller output and that a high c rystal 
frequency ( 12 or 24MHz) be used to clear the skirts o r the 
bandpass filter. 

Here and there 
Nylo n nuts and bolts: readers continue to ply us with the 
names of sources where they can be bought. From BRS32906 
comes a list of the addresses up and down the country of 
.Davis & Timmins Ltd. who sell them. An sae to G5UM 
will bring you one. 

• • • 
Something else we would put in the sac if you arc interested 
is a list of Region I metre-wave beacons which appeared 
in the August IA RU Region I News. Our space ration 
prevents its printing here. 

• • .. 
··ouring October the 15-hour dai ly meteor observatio n 
recorded some 152,000 pings from Gdansk in the 4m band" 
- BRSl5744 ( Ron Ham of Storrington). 

• • • 
To cater for the enom1ous metre-wave population of SE 
London and NW Kent there is a proposal to form a VHF/ 
UHF Group in the area. Write declaring your interest to 
G8AXA, Mike Wa llace, 44 Shuttle Close, Sidcup. 

25 YEARS BACK 
"History was mado on S unday, November 24th. 194G, when Denis Helohtman. 
G&OH, ol Clncton, Esso.:. recelvod 50 Mc/ • signals from 1tatlon WIHOQ 
located nt W u l Hartford, Conn, USA, nnd opcrntod b>' Edwnrd Tilton, V.H.f, 
Editor of QST . .. at 1620 GMT G60H. using a frequency a round ZS McJs., 
established two·wny contact with W1HDO . . . Inter In the aftfJrnoon both 
statlonswonl ovor lotolephon>'• W 1HDO boino logged al R~. S7/8 by G60H" 
-RSGB Bullctln, Occomber 1946. 

Four Metres and Down 
Certificates 

70MHz Transmitting Section 

1 GlEHY; 2 G3PJK: 3 G2AIH: 4 G30HH: 5 G3KEU/P: G G3NUE; 7 G31UO; 8 G6NB: 
9 G8PD/A: 10 GSFK: 11 GlNDF; 12 G31MV: 13 Gl3HXV/P: 14 G3SKR: 15 G30UF: 
16 G38NL; 17 G3PMJ; 18 G3PHG: 19 GC30BM; 20 G3TLAI P: 21 Gl3HXV: 22 GSUM; 
23 G30JE; 24 G3SEK; 25 G3RWM/P; 26 G3FDWI P: 27 G3PPG: 28 G3FIJ: 29 G3GGL; 
30 G3RDO: 31 G3NJFI P: 32 G3RWMI P: 33 G3NUE/P: 34 G3AZI: 35 G3PDW: 36 
Gt3HCG: 37 G3LAS; 38 G3HRH: 39 GM2UU; 40 G13PGG: 41 G3VPK: 42 G3RLE: 
43 G3UFS: 44 ZB2VHF: 45 G30UL: 46 G3UUT: 47 GSNU: 48 G30ZJ; 49 Gl3HCGIP: 
50 GllPGGIP: 51 GlUBX: 52 G3VSA: ~ GlNll L; 54 G3THOJP; 55 G3JHM/A: 58 
Gl3VJS/P; 57 G3EKP: 58 G3JHM; 59 G3VOF; 60 ZB2BO; 61 G3JHMIP: 62 GlNNO; 
63 G3WQP; 64 G30XO/A; 65 Gl3WEL: El6 G30HC: 67 G2WS/P; 68 G3JEO: 69 G3RZK: 
70 G8LY: 71 G3TDH; 72 G3GZJ: 73 G3XLH/P: 74 G3HBG: 75 G3VNO: 76 G3VPF/P: 
77 G2WS: 78 G3VJR; 79 GW30XDJP; 60 GSUMI P: 81 GM3UAG: 82 GW3UCBJP: 
83G5UM(new OTH); 84 G3REP/M; 85 G3NKSI P: 86 El2VBEI P: 87 G3VFO: 88 G3DOR. 
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70MHi S enior Transmitting Section 

I G3SKR: 2 G3RWMI P: 3G3FDW:4 G3TCT;5GSNU; 6G6HD; 7G30HH; 8G3VSA: 
9 G3VFDJP. 

70MHz Receiving Section 

1 BRS15744: 2 BR$15822; 3 BRS32036: 4 BRS24450. 

144MHz Tran1mUUng Section 

1 G3HBW; 2 G3BLP; 3 G3MTI: 4 G5YV: 5 G3BNL: 6 G3MCS; 7 G3LAR; 8 G3CO: 
9 G3BA; 10 GW3MFY; 11 G3DFL: 12 G3NA0; 13 G3NNG; 14 G30JY; 15 GJKPT; 
16 G3JYP: 17 G3KMT: 18 G30HD; 19 G3BBR/A: 20 G3HRH; 21GM3EGW;22 Gl30FT: 
23 G30BDJP: 24 G2HIF; 25 G3JDN: 26 G8VZ; 27 G2AXt; 28 G3JYT: 29 GSUM: 30 
G3EJO; 31 G3PBV; 32 GJFOG; 33 G30SA: 34 G3JLA; 35 GC2FZC; 38 G3BOC; 
37 G3MTllM: 38 G30JY (new OTH>: 39 G3JWO: 40 G3NOH; 41 G3PSL: 42 G3LBA: 
43 G3FUR: 44 G2BJY: 45 G3MRA; 46 G3AGN: 47 G3MDH/P; 48 G3GMY; 49 G3GGK; 
so G3MOH; SI G3NLR: 52 GM3LDU; 53 G3CKQ; 54 GSHZ; SS G3NNK; 56 G6GN: 
57 GSZT; 58G2PL; 59 G3FZL; 60 G3SAR: GI G3NUE: 62 PAOEZ; 63 G3AHB; 64 G3PTM: 
65 G3LAS; 68 G3RMJ; 67 G2CDX; 68 G30RL: 69 G2DHV/P; 10 G3FIJ; 71 G3CXM; 
72 G3HRHIP: 73 G3BDS: 74 G3FNM: 75 G31MV: 76 G2BO: 77 G3KHA: 78 G30HC: 
79 G3SHZ: 60 G3PKT: 81 G3UFA; 82 G3RST: 83 GSNU: 84 G2BHN: 85 G30ZP; 
86 GW3KYT; 87 G31CO; 88 G3ETH; 89 G2WS; 00 G3NJF/P; 91GW3CBY;92 G3TLA/P; 
93 G3J FO; 84 G3TDR; 9S GSUM/P; 96 GM2UU; 97 G3UUT: 98 G3BNC: 99 G3SZX: 
100 G3UKV: 101 GC30BM: 102 G3FVC; 103 G3BJD: 104 G3PWJ; 105 G2ATM; 106 
G31SX: 107 G3USF: 108 G,30UL; 109 G3UIK; 110 G3GZJ; 111G3EJA;112 G3JHMIA: 
113G8AAZ: 114G3EHR;115G8ATK:116G3WW;117 G8APZ: 118G3TR: 119G3WZT; 
120 G2WS/P: 121 G3EHM: 122 G3WSN; 123 G3RZK; 124 G31LO: 125 G3RQI; 126 
G30XDI P: 127 G3WQG: 128 G8APO/P; 129 G8BOX: 130 G8BJK: 131 G6LK; 132 
G8AYN: 133 Gl5ALP: 134 G8BHI ; 135 G8ATK(now QTH); 138 G3UOK: 137 G8BSH; 
138 G88WW; 139 G8AUN; 140 G8AEJ; W G3WDG; 142 G8BCP; 143 G8ABA: 
10 G3WUW; 145 G3YUA: 1~6 G8VN; 147 G8BCA: 148 G30HC/P: 149 G8BEO; 150 
G3WUW/P: 151 G8BOX/P: 152 GBBPY: I~ G8CMBJP; 154 G5UM (now OTH>: 155 
G8AEL: 156 G8CKG: 157 G3HCW; 158 G&eJV: 159 G8CKV: 160 G8CEZ; 161 G3SFV/P; 
182 G8CEAIP: 163 G8BEW; 164 G30HC/M: 165 G8CXM/A: 16G G8CMU; 167 G3YRH: 
168 G3YDY: 169 G8BKR: 170 G8CVK; 171 G3PKV; 172 G8FI; 173 G8CUO; 174 
GW30XD/P: 175 GW30XO/A; 178 G8DBB: 177 G8CCE; 178 G3ENY: 179 G8BOH: 
160 G8BUJ; 181 G8AOP/A; 182 G8CVS: 183 GBBXX: 184 GBBGE: 185 G8CUT: 186 
G8DLZ: 187 G80BA·G3ZNW: 188 G80JF; 189 G8DLP: 190 G8BCIJP: 191 GW3UCB/P: 
192G8APO: 193G8DKV: 194GBCBZ; 195 G8BXJ; 196G3DOR: 197GBCBU: 198G8BKO: 
199G80MY: 200 G8DJM; 201 GBBCL:202 GBCXV: 21l3 G3YEO; 204 G8DJK; 205 G8CRN: 
206 G8BRT: 207 G8BRT/ P: m G3EFX/P; 209 Ge3YIZ: 210 GM8BZX: 211 G8BYV: 212 
GlWHK: 213 GM8BDX: 214 G8ANO: 215 G8CXO; 216 GlVNO; 217 G8EAV: 218 
G8CKX: 219 GM8BKE: 220 GBCJO: 221G8DML; 222 G8DAW: 223G80KF: 224 G8EGS: 
225 G8CKV/ P: 226 G31SXJM: 227 GBEBI ; 228 GBENL: m G3SRX: 230 GW8AZUI P: 
231 G8CEX: 232 GM8BRM/ P: 233 GW4ABRI P: 234 G8EBV; 235 G8BOJ; 236 G8BXC/P; 
237 G8BCO: 238 G8ERW: 239 G3XEB • 

144MH1 Senior Transmitting Section 

1 G3CCH: 2 G3FAN; 3 G5MA: 4 G3BLP: S G3CO: 6 G3BA; 7 G6NB: 8 G3EOD; 
9 G3HRH; 10 G8GP; 11G3LAS:12 G31MV: 13 G3PTM; 14 G5NU: 16 G8GN; 16 G3KHA; 
17 G3AOS; 18 G3MRA: 19 G3BHW: 20 GW3MFY: 21 G30AH; 22 G3JEO: 23 G8RH; 
24 G3MCS: 25 G3GIM; 26 G2PL: 27 G2NH; 28 G3USB; 29 G6TA; 30 G3GZJ: 31 G3COJ ; 
32 G3JYP; 33 G8BBB; 34 G30ZP: 35 G3HCW: 38 G30Y. 

t44MHz Receiving Section 

1 BRS2!!550; 2 BRS=i: 3 BRS15822; 4 BRS1570; S NL687; 6 l>RS20103; 7 A3470; 
8 A4048: 9 BRS21687: 10 A4871; 11 BRS23140; 12 BRS7323; 13 A3942/P: 14 A3942: 
15 BRS24550: 16 BRS30352; 17 A5032; 18 A6812; 19 BRS31172; 20 BRS31466. 

14.CMHz Sonlor RecolvJng SecUon 

1 BR$15744: 2 A5032. 

432MHz Tran1mlttlno Secllon 

1 G3NNG: 2 GJKPT: 3 G3LHA; 4 G3BNL: 5 G3MCS: G G8AAZ: 7 G8ABP: 8 G3AHB: 
OGSUM: 10G8ACO: 11GW8ACG;12GW3ACG/P: 13G8AHO; 14G8AEJ:15G8AGG; 
16 G8AGU/P: 17 G3PTM; 18 G8AAY/A; 19 G8AGO/A: 20 G3HRH; 21 G8AJU; 22 
G8ARM: 23 GBADPIP: 24 GBAUE; 25 G6GN: 28 G8AOA: 27 G8AWO: 28 G8AXP; 
29 G8AHE/P; 30 G8AOD: 31G8AWW; 32 G8AKT; 33 G8ANS; 34 G8ARD; 35 G8AIE: 
36 G3PKT; 37 GSATK; 38 G8ACP; 39 G8AQZ; 40 G8ARC: 41 G8AVL: 42 G8ART: 
43 GSNU; 44 G3FIJ; 45 GJXEB: 46 GW8AHI : 47 G8AVX: 48 G8AKO/P; 49 G8ABB: 
50 G8AOC: 51 G8AOC/P; 52 GSA TL; 53 G3UBX; 64 G8AZO: 55 G2WS: 56 G8ALM 
57 G8AYN; 58 G8BG0: 59 G8AWS; 60 G8AWS/P; 61G88YV; 62 G3UOK: 63G8BAK ; 
64 G8BCA: 65 G8BIL: 66 GBAPZ: 67 G8CKX; 68 G8AMU: 69 G3EHM: 70 G8DLP: 
71 G3RZGJP; 72 G5UM (now OTH); 73 G30BD/P: 74 GC2FZC: JS G8BQH: 76 G3PBV 
(old OTH); 77GBCKX/P; 78G2WSIP: 79G8AMU/P; 80 G3RZK: 81 G8BKR: 82G8ERW, 

WM Hz Senior Tr•n1m:ttlno Section 

1G3MCS:2 G8AKE: G3KEO; 4 G2XV; 5 G8AWS/P: 6 G8AUE: 7 GSACQ: 8 G8ATS: 
9 G8BBB; 10 G3COJ: 11 G8ARM: 12 G8BCA: 13 G3XE3 

'32MHz Roc1lvlng Section 
\BRSl57H: 2 AS032. 

1,298MHr Tran1ml11lno Section 
I G3MCS. 

Suor1me Award 
I G3MCS. 

Microwave Seetlon: 3cm 

I GW3RPEIP: 2 G3ZGOJP: 3 G8APP/P. 
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MICROWAVES-1,000MHz and up 
---------------------by Dr D. 8. EVANS, Q8APE• 

Microwaves during 1971 
Looking back over this column (which actually started in 
October 1970). we note we have developed a set of standards 
which, even if noi adopted in entirety by all microwave 
enthusiasts, appears to have no major shortcomingS. We have 
also managed lo produce something of current interest for 
each of the bands. For 23cm, designs for a hybrid ring mixer 
and for a long Yagi have appeared, although 13cm had only 
a waveguide feed. The 3cm band. on the other hand, has 
done well, reflecting the high level of interest in it and the 
willingness of people to write about activities on it. We have 
had designs for a Gunn diode oscillator, a diode mixer 
assembly and a directional coupler, together with details on 
modifying two types of klystrons to operate in the amateur 
band. This is sufficient basic data for building one style of 
transmitter/ receiver. Some ideas on the special operating 
problems associated with the use of high-gain aerials 
characteristic of this band have also been presented. 

In addition to the column there have been fu ll-length 
articles in Radio Comm1111icatio11 on designing and making 
dishes, a survey of the diodes used on microwaves, and 
invaluable reports of the VHF Contests Commiltee. Micro­
wave events of note were the VHF Convention, where this 
year there was a strong microwave interest, and the two 
UHF/SHF contests which are becoming increasingly 
competi tive and less experimental in nature. Two important 
innovations int roduced <luring the year are the Microwave 
Awards, and the J . Frazer Shepherd Prize for research into 
microwave applicat ions to radio communica tion. 

All the above are on the plus side. On the minus side, the 
biggest disappointment must surely have been the meagre 
allocation by the ITU Space Conference, and one notes with 
special regret the failure of the 3cm proposal despite valiant 
efforts by those concerned. Still, we do have a 24GHz 
a llocation for which we must be thankful, although this is 
ra ther awkward in not being in simple harmonic relation­
ship with our bands at lower frequencies, and in that it will 
involve modifying any equipment built to suit the present 
2 1GHz allocation. 

There have been obvious gaps in coverage, even allowing 
for the restrictions imposed by the space available. Little has 
been described concerning either the 9cm, 6cm or the .ISmm 
bands, although an attempt has been made to describe 
waveguide equipment for 3cm in terms which enable the 
designs to be scaled for o lher frequencies. 

The compiling of the column has been made much easier 
by the large number of letters received from readers, to 
date nearly 200. These arc very important in giving a picture 
of w.hat is happening, and what ought to happen. So do 
keep writing in. Most of the letters have been concerned with 
technicalities, and perhaps too few have dealt with operating 
news-please no te . Very welcome have been letters received 

• Uppcr Sales, Choutdcn, Hcmd Hc01ps10:1d, Hcrts. 
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rom abroad, from PA. F, VK and W. Thanks to those who 
saved time by enclosing SAES, those who did not are 
excused, but not the one who headed his letter "'QTH R" and 
wasted that much more time. 

So, summing up, 1971 seems to have been a good year for 
microwaves in general, and for 3cm in part icular where the 
effectiveness over opiical paths of even the simplest equip­
ment has been demonstrated time and time again. It is fair to 
say that this activity is based on a solid foundation, part of 
this strength being due to there being three widespread 
centres of activity each of which can act as a focus; the Bristol 
group, the G5FK group in the London Area, and G3BNL 
and G3EEZ in the South Midlands who form a hive of 
microwave activity in their own right. 

Operating news 
G3WDG (Bristol) has written in with details of h.is equip­
ment. His 23cm converter uses a hybrid ring mixer as des­
cribed in th is column last February, but using IN23E diodes 
instead of the o riginal Schottky barrier diodes. The untuned 
output is fed into a 20MHz tuneable i.f. Tests have shown 
thar it significantly out-performs his converter using the more 
conventional trough lines. On I 3cm he uses a similar ring 
mixer, scaled from the 23cm design, a self-exciied local 
oscillator (BFY90), and a two-stage head amplifier to a 
EC I 0. This converter sounds very similar to the one employed 
by GSAG M: both rely on the oscilla tor developed by 
GSDEK which, when demonstrated at the VHF Convention 
some years ago, surprised many by its stability. The aeria l is 
a 28in dish with an "oil-can" feed. The corresponding 
transmitter consists of a 384MHz exciter developing 4W, 
followed by a varactor sextupler which gives about half a 
watt out on 2,304MHz. A DET22 pa can also be fitted. 

For the higher frequencies he resorts to klystrons. On 
9cm he is using a 726A in the polaplexer configurat ion 
feed ing a 28in dish, into a 30MHz i.f. amplifier. His 3cm 
equipment, which was briefly described in the August issue, 
has since been improved so that G3BNL, using a 723A/B 
and a JOin dish, is 5/5 at 30 miles just using the open end or 
the waveguide as the aerial. He has now worked seven 
slations oo 3cm, which must be something of a record. 

G3WDG also reports that GSDEK is on 23, 13 and 3cm, 
G SANZ on 13cm, and GSADP, GSCKZ and G3UPF on 
3cm. The latter stat ion runs I W output: by next season there 
could be at least six stations running at this sort of power 
level, which may be sufficient to start opening up long non­
optical paths for the first time. 

Waveguide No 16 
The search for a source of waveguide 16 bits and pieces is 
now over. G3JHM can supply short lengths of the wave· 
guide in brass, together with the associated flanges, at 
competitive prices. 
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THE MONTH ON THE AIR _____ _ 
--------------A monthly 'feature by John Allaway, G3FKM• 

0 CE ;igain your scribe finds himsdf writing the last 
MOTii of the year and faced with the happy task of wish­

ing all readers the very best of good wishes for Christmas 
and the New Year. 1971 has hcen a very encouraging year 
due to the very excellent support received from a number of 
regular contributors al home and overseas without whose 
help it would not have been possible to compile the monthly 
offering. Most sincere thanks arc extended to all these and 
a lso to the authors of the various news sheets and publica­
tio ns regularly listed at the end of the article. The RSGB 
would like 10 take this opportunity to express its apprecia­
tion of the work done by Dr G. Lange-Hesse, DJ2BC, o f the 
Lindau Ionospheric l ns1i1u1e, in supplying the information 
used in drawing up Prn11aga1io11 f'redictions. 

A11en1ion is drawn 10 the notice which appeared in October 
Radio Cm111111111i('{ltim1 concerning envelopes franked with 
pre-decimal stamps currc111ly in the possession of QSL 
Bureau sub-managers. These will be useless after February 
1972 and readers arc advised 10 request their return so that 
they can be used before they become invalid. A fresh supply 
of envelopes with decimal stamps s hould accompany the 
request of course! 

PE2EVO 
Have you heard o r worked PE2EVO? This is a special call­
sign for a permanent station in an exhibi tion in Eindhoven, 
Holland. The station is intended for experimental use on all 
amateur bands. It is part of and is located in the EVOLUON. 

The EVOLUON was opened in 1966 on the occas ion of the 
75th anniversary of Philips Industries, and is a permanent 
cxhibition- .. Man and Progress- the evolu1ion of man. 
science, and technology ... The PE2EVO station provides 
interest for the hundreds of thousands of visitors who see the 
exhibi tion each year and awards honorary membership to 
amateurs from more than 20 miles away who co11tac1 it on at 
least live bands and who submit the relevant QSls. Member­
ship carries the privilege of having o ne's QSL a11ached to a 
.. Ro ll of Ho nour .. in the station, and the PE2EVO QSL granls 
free admission. 

GB3MSA/GB3MN I 
The Cornish Radio Amateur C lub wi ll be using this specia l 
callsign 10 celebrate the 701h anniversary of the first trans­
atlantic radio crossing. This will be during 1hc period 11 to 16 
December inclusive, the station will occupy some of the 
original Marconi station buildings a nd the aerials will be on 
the site of the those used in the transatlantic test. Much 
historical data has been collected and there will be displays 
of photographs and apparatus. GB3MSA will be on the a ir 
c:m tinuou ly and offers from amateurs who would like to 
participate will be welcomed. Schedules may be arranged via 
G3VWK (A. H. Hammell, Roschi ll, Ladock, Truro. Corn­
wall). Special QSL cards arc being printed. 

• 10 Knightlow Road, Birmingham 817 8QB. 
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The Ballymena Radio C lub will also be activat ing a 
special station during the ~amc period. The callsign will be 
GB3MN I and the cluh hope:. to operate on all bands 160 
10 2m on cw, a.m. and ssb. Spec ial QSL cards have been 
printed. 

Top Band news 
Richard Kay. HB9ANW (G30QFI, has pointed out in con­
nection wilh the Transatlantic DX Tests that stations whose 
'"effec1ive night-time geographical radio range"' embraces the 
coastal stations on 1,827kHz should not use the 1,827-1.830 
k Hz segment as the la11cr s tations are on upper sideband 
which is 3k Hz wide. In view of 1hc fact that many UK sta­
tions are heard in Switzerland on cw al S9+ during the hour~ 
of darkness Riclwrd reels 1ha1 no UK amalcur should use the 
following channel al night : 1,827- 1.830. 1,834-1.837, 1841-
1.844. 1.848- 1.851. 1.855- 1,859 (4k Hz as both 1,855 and 
1.856 arc coasw l l'requencics), 1.869- 1.872 and 1.883- 1,887 
kHz. Both H B9AJU (G300H) and 4Ul lTU, as well as 
HB9ANW himself, a rc active from Geneva on 160m. 

News from overseas 
Colin McRae. G3WRN. is returning to Malagasy at the end 
of December for a two-month stay and will be on the air 
from about I January as 5R8A B. Operating frequencies wi ll 
be as follo\\·s : 7.004. 14.020. 14.040, 21.050. 21.100, 28.050 
and 28,IOOkHz (cw). and 7,080. 14,180. 14.280. 21.180. 
21,280. 28.550 and 28.600k Hz on ssb. Operating on 4-0m is 
uncertain. He will be on the air most days and when condi­
tions arc favourable will be looking for UK stations. He will 
accept bookings for schedules bul at least three alternative 
dates should be given and he must receive the information 
before 26 December. Colin may be reached at 9 Portal Close. 
Barnham. Thetford. Norfolk. 5R8AB QSL~ should be sent 
10 this address. or via the bureau via GJWRN. 

More information concerning conditions on Jan Mayen Is 
has been received from Sandy, JX3DH. There arc now five 
;in1ateurs o n the islund, nnd four more operators under in­
s1rnc1ion will receive licences soon- this will increase the 
amateur population 10 25 per cent of the tota l ! Sandy has a 
Sommerkamp FT500 transceiver and FR500 receiver, a nd 
hopes 10 have a CL33 beam and 80111 dipole in the air by now. 
Lower frequency band working is dinicult due 10 the large 
number of 1ransmi11crs on the island (several Loran , two 
radio stations and a long-wave radiobeacon among others) 
but J X3DH will be heard on the WAB frequency. He prefers 
rag chewing and is rather tired of the rubber stamp type QSO. 

VS9M F has asked (via BRS20249) that readers' attention 
should be drawn to the fact that his QSLs a re obtainable 
from GJVOA. c/o 75 Beechwood Rd, Fishponds. Bristol 
BSl6 3TW. and no t from G3VOA's address as given in the 
1971 Amateur Radio Calf Book . 

Gene Sochor, K9K DI, has very kindly forwarded news 
received direct from AC5TY together with a photograph. 
Yontcn says 1ha1 he is active :around 14,030kHz from about 
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T . Yonten , ACSTY. (Photo by courtesy o f Nort hern Illinois 
D X A ssociation, K 9KDI) 

1300 until 1500 on some days. He is using a 400W lndian­
madc t ransmitter and a dipole orieniated E- W. He also has 
a 1-lallicrafter SR 150 tr.insceiver (which is in a poor state of 
repair) and a Yagi beam but this is for commercial use. 
Yonten is 33 years old, very keen on radio. :ind is Director of 
Wireless Communications in Bhutan. The Northern Illinois 
DX Association is t rying to help out with a new transceiver 
and better aerials, and may take over QSL handling. Al the 
moment QSLs should go to: T. Yonten. AC5TY. Director. 
Wireless Communicatio ns. Dechhentsi, Thimpu, Kingdo m of 
Bhutan. 

Dr L. Morcno-Quinwna. LU8BF. is now on the air as 
T l2MQ from San Jose, Costa Rica. He is specializing in 
working stations back in Argentina by trans-equatorial 
propagation on SOMHz and has had reasonable success 
between 1800and 1900. 

DXpedition of the Month 8111/('fi11 3- 73 says that in 
addition 10 taking over the QSL managerships for HPllE. 
p J7VL and VE I ASJ (who formerly used the services of 
W2CTN), DOTM is now handling QSLs for IPl s MOL. 
RI! nnd RBJ. K F4SJ and VA2UN cards arc now being 
sent out. 

D. J . Hibbin, G 4AO P (ex-M P4M UG / MP4BHB, founder 
chairman of club sta tion MP4MBC 1967/68). is now in 
Cyprus a nd has been issued with the callsign ZC4DJ. I-le 
may be reached al the address in QTH Corn<'r. 

Keith Howard, VK2AKX (GJNDH), wi ll be in the U~ 
rrom 18 December to 27 January and hopes to be on the air 
from 32 High St. Whitchurch, Aylesbury. Bucks, if he can 
borrow a power supply for his Swan 350! At home in New­
cnstle, NSW, Keith runs a radio club with 170 young 
members. 

Dx news 
A lcllcr issued by FCC in Washington o n 5 October said tha t 
the Commission had received notice from the Khmer Re­
public licensing autho ri ties tha t there would be no objection 
10 communications between XU I AA. Phnompcnh. a nd USA 
licensed sta tions. This means that contacts wi1h XU I AA arc 
valid for DXCC credit. XUIAA is a club station mid it 
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~eems likely that suitable equipment nnd a number of guest 
operators will result in it~ callsign becoming quite prominent 
in the near future. The DXCC statu~ or the other XU call­
sign holders and VE71 R/X U is not known at the time of 
writing. A great deal of credit is due 10 the la lier operator for 
persuading the XU authorit ies that ama1cur radio could be 
beneficial in their country. 

Two sta tions have been on the a ir fro m the Brit ish Phoenix 
ls- VR IA B. who is a lso WB91AO/ K Bli. nnd VRIAC who 
has a lso used the callsign WBlil Kl/K B6. Both hnvc their own 
equipment and should be on the islands for n ycnr. 

QSL cards for contacts with CR5SP since the end of 1970 
should be sent to the address given in QTH C"rm•r-W2GHK 
(of DOTM) has logs only until .'1 / 12/70. 

The schedule normally followed by HM King Hussein, 
JYI. has been supplied by G3RFG. JY I is to be found on 
14.195k Hz at 1430 on Mondays. on 14.295kHz at 1900 on 
Saturdays. and on the same frequency al 0330 on Fridays. 
G3RFG a lso explains the signitkance of the other JV prefixc.~ 
- JY2 is HRH Princess Muna. J Y3- advanced C lass A 
licensees. JY4-Class A, JY5-Class B, JY6-club sta tions. 
JY7- spccial stations. JY8- tourists. and JY9- visitors. 

G M3RSI has now received h is call in Saudi Arabia and is 
HZ IGM. He has been reported in the Commonwealth Net 
(on 21.355kHz) and will :m range skeds (wri te to I. McKera­
cher. PO Box 1484, Riyadh. Saudi Arabia). QSLs go via 
GJLQP. 

Unusual prefixes which have appeared during the past 
month include KY6PMR (Space Fnir. Point Mugu. Caliror­
nia). nnd 4CI QB and 6D IAA who were in Mexico. Stations 
in Angola were heard using XX6. and those in Mozambique 
XX7 during the CQWWDXContes1s.Zambiansta1ionshavc 
been using 917 to celebrate their seventh independence an­
niversary. 114FG M has been on the air from the Marconi 
Commemoration Founda tion. 

Further news of CR5AJ is tha t he now has crystals for 
the following rrequencies:-J.525. 3.540. J.550, J,635, J.640. 
7.013. 7.020, 7.023. 7.025 and 7.032k Hz. His frequencies on 
14. 21 and 28MHz will presumably be in harmonic relation­
ship to these. 

ZM7AG is due to leave the Tokelau Is on 10 December. 
According to Wrst Coast DX 8111/1•1i11 his replacement has 
not managed 10 obtain his licence yet so there may be no 
more activity for a while. VK3TL is expected to he on the 
air from Nauru with a C21 call early in 1972. and will be 
1 here for a couple of years. Another stntio n is now on from 
Bougainvillc Is (New G uinea). this is VK9CH who is 
requesting QSLs via W A6MRG. VRI W sho uld hnve been 
heard d uring the latter half of November from Br itish 
Phoenix ls- this was W(1BHY a nd cx-ZD8Z/9Y4AA- in 
the even t of a delayed start this operation may still be on 
the air on all bands cw a nd ssb. 

QSLs for contacts with a ll DJ6QTs recent African expedi­
tion callsigns {TZ2AC. XT2AC. DJ6QT /5U7 etc} should 
be sent to the address given under T Z2AC in QTH Comer. 
Please enclose sac and two tRCs. 

ZD9GA (formerly ZD9BR) and ZD9GB arc now on 
Gough Is and should be QSLd via ZS2RM. ZD9BM is 
back o n T rista n da Cunha and wi ll be there for two years. 
I-le looks for UK stations dnily at 0700 a nd has been heard 
between 14,200 a nd 14.300kl-lz, QSLs for these contacts go 
to GB2SM. 

The stations aboard the pirate radio ship in the North 
Sea arc HP9s- no1 H B9s as mentioned in '1n earlier MOTA. 
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Contests 
The ARRL 160 CW Contest 
2200 10 December to J600 12 December. 
Rules have been changed this year so as 10 include entrants 
from countries outside the USA and Canada. However, 
con1ac1s may only be between ARRL sections or bc1ween 
an ARRL scclion s1a1ion and a dx slation- contacts between 
non-USA/Canadian stations do not count. Exchanges consist 
of RST and in 1he case of stations in ARRL sections 1heir 
section number. QSOs count five points and the multiplier 
is the number of ARRL sections worked. Cert ificates will be 
awarded to winners in each couniry. No log need be sub­
mitted-only an ARRL summary shee1 and an alphabetical 
list of stations worked (the former is available from ARRL 
HQ). A copy of the log may be requested for verification. 
Entries mus t arrive before 10 January at ARRL HQ. 225 
Main St. Newington. Conn, 06111 , USA. 

The URE Contest 
Details of this contest were given in last month's MOTA. 
However, it was not pointed out that log sheets should only 
include 20 QSOs per page. 

Results of the 1971 ARRL DX Compelilion have now been 
received and UK scores were as follows: 

G2QT 
GMSAQR 
GJSEM 
GWJNWV 
GJVHB 
G6LK 
GDJYBH 
G3KMA 
GC3YIZ 

Phone Sectton 
772,590 poio" 
708.822 
707,294 
SS0,492 
450, 180 
293,544 
279,585 
277,032 
137,547 

GSAOF 112,832 points 
GJTJW 41 ,796 
GM3HMU 21.552 
G7AJB 5,376 
G3MWZ 4,760 
GJJKV 4,350 .. 
G3JDC (Mulll-opl 2,778,223 points 
G3SJX 8.56,464 
G3FVA 668,861 

CW Section 
G3FXB t,609,212 poinh G2AJB 86,100 gofnts 
G2RO 1,311,510 G3PVA 60,075 
G20T 683, 750 G3JKV 23,554 
G2DC 645,636 G3KSH 16"64 
GW3JI 52t,7CM G3VBH 11,253 
G3KMA 250.236 GC3ZIP ns 
GD5ATG 208.028 G3$JX (Mulll·op) 73',616 
G3ESF 158,166 GW31TZ 632,632 
GJAPN 132,204 .. G3VNR .. 582,417 
Loo and summary sheets for tho 1972 contest are 1wallabl~ from G3FKM. 

Results of the J 970 CQ WW DX Contests (phone and cw) 
have been received from WI WY. The phone (UK) scores arc 
as follows: 

G3LNS 
G3KMA 
G3VHB 
G3VBH 
GM3BCL 
GW3NWV 
G2AJB 
G3WOU 
Gl3RXV 
G3YBM 
G3WJN 

Sing le operator, clnglo tranamltter 
l ,6417,385 points (All bands) G2BOZ 251,086 point• (:UMHzl 

312,309 GCJYIZ 54,9" 
300.752 G3FXB 361,53' (UMHzl 
205,313 G4JZ 243,294 
202,852 G3KWK 165.977 
167,240 G3NSV 52.724 

69,768 GM3VEY 23,21' .. ., 
20,160 GM3WOJ 1,560 po;n1a OMHz) 

300,SSO .. (:UMHzl GM3VTB 9,460 (3'5MHz) 
293,324 GM3YCB l,2CM (HMHz) 
266,112 

Multl-opor:iitot, single transmitter 
G3WYX 2,150,685 points G3VXR 532,658 points 
G3SSO 1,976,469 G3CXX "86.820 
G3KMI 612.664 G3ZBI 117,040 
G3FVA 578,248 .. GW3VBX 81,396 .. 

Congratulations to certificate winners (listed in bold type). 
The detailed cw scores will be given in next month's issue. 

The TOPS CW C lub Contest. 
The attention of readers is drawn to an unfortunate error 
given in the rules or t"1is event as published in November 
MOTA- ii is not an all-band affair but restricted to the 
3,500- 3,600kHz section of 3·5MHz in accordance with the 
European Band Plan. 
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Ed, 9J2ED, fortified himself before commencing the SARTG 
rtty contest in which he scored over 96,000 points. T his fine 
array of equipment will soon start to feed a new 40m beam 

Awards 
The Greater Vancouver Sea Festival Amateur Radio Award. 
This is awarded for contacting 10 stations located in the 
Greater Vancouver area since I February 1968. No QSLs are 
required, but a list showing time and date of contacts with 
callsigns and locations of stations worked should be sent to: 
Mr J . R. Rothwell. VE7TK, 6758 Bryant St, Burnaby I, 
Vancouver, BC, Canada. There is no charge. Contacts with 
VE7VSF or VE7VMM count as the equivalent of working 
two stations : working both is the equivalent of working five 
others. The Greater Vancouver area includes Vancouver 
City. North and West Vancouver, Burnaby, New West­
minster, Port Moody, Port Coquitlam, Pitt Meadows, 
Hammo nd, Haney. Richmond. Delta, Lander, Surrey and 
Cloverdale. VE7JY, although not located in the area . counts 
for lhe award. 

The Rhdn-Ruhr DX Associalion Award 
For contacts with members of the association since I Janu­
ary 1967. The first QSO with a member of the club counts one 
point. but members may be worked again for further credit 
a nd each furlher contest QSO counts two points. There are 
three c lasses- Class I for 100 points. Class II for 75 points, 
and Class 111 for 50 points. Mode endorsements are mixed. 
two-way cw. and two-way ssb. Listeners may apply. A list of 
contacts plus 10 mes should be sent to: RRDXA Award 
Manager. DJ9NW, Bernd Jurgens. D-5604 Neviges, Schut­
zcnstr. 11. W. Germany. A list of' members may be obtained 
in return for ;.in sac and ire. 

Dxpeditions 
long Skip quotes a leller received by VE3GMT from OH2BH. 
In it Marlii says that he is very hopeful that his intention lo 
visit Mali Is will be carried out next summer. Contact has 
also been made with ZS6YQ. who is looking into the position 
with regard to transporl to Bouvet Is (JYO). An approach has 
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APZKS 
CR5SP 
EA(lDJ/EA9 
FGOGO/FS7 

FL8MM 
FR7ZQ/G 
FVOGW 
FVOKP 
H RZGK } 
HOZGK 
WBllKl /KBt 
KBIDB 
KCIWS } 
KCiVL 
KVIPMR 

TJIAW 
TJIBA 
TZ2AC 

VPUT 

VRIAB 
VRIAC 
XUIAA 
XV4BP 
V88UA 
VJ8BL 

VJIRG 
ZC4DJ 
306AJ 
SB41S 
SR&AS 
5Z5K S A 
707CY 
t :.tsc 

QTH Corner 
Mohd Khalid Sh~kur. PO. So• 1270. l•hoto. W Palllslnn. 
Bok t7, Seo Thome. 
INOXA. Box 125. Simpsonville. Md. 21150, USA. 
via W91GW. Wayne Warden Jr, RFD 12. Bloon\lnolon. Ind. 0401. 
USA. 
BP S74. OJlboutl. TFAI. 
FR7ZO. BP S. SI Clotll do, Reunion 11. 
via OJ~SM. Hans G1ovo.Schlllo1111. t, 7808 WAld~ltchJB1so. G ctmtrn)' 
"I" OJSA Y, G. Schwr.r;c, Prlnt•Ollo Sir. 2. 80'2 Ollobrunn. German). 
via Rick Nlswnnder, WA8VRB/1, PO Box 11331, Ne wlnoton, Cl. 
06111, USA. 
(sec VRI AC). 
•I• INDX A (soo EA 70J/EA9). 
v13 W3FDP. w Sedore. 801. 950. Denton. Te1.u, 76~1. USA. 

via WA6WWC . 2'°6 Addison Cucus. Thousand 0Bh. Calif, 91360, 
USA. 
now via KCMPE, 3208 Yanceyville S1, Greensboro. NC. 27'05. USA 
via 4XCRH. Halm lsraeU. 2 hie SI, Khon, tuool, 
via DJGQT. Waltef S~udlarc•. An do1 1<101te1mftuO« 3, 6471 Hiuen· 
haln. Germany. 
via ZS68BK. ,,. GNnld Rd. Robe1t1han1, Joh:ann~~buio. Tvl, Rep. ot 
South Africa_. 
vlo INOXA (soo EA70J/EA9). 
Box 12-48. APO San Fronc.lsco. C111llf, 06'01, USA. 
PO Bo• 48', Phnom-Penh. Khmer Ropubllc. 
vln STAR, PO Box 2008. Bangkok. Thnllnnd. 
Bo• Ht. OJnkartn. lndonc'\ln. 
vln W6NJU , 7164 Rock Rldoo Tettnco. CAnoun Potlt; Cllllf, 91304, 
USA. 
Box 22-9. VII~. N~w Hebrides. 
O. J, Hlbb;n, 103 MU. RAF Akrollrl. 8FPO 53. 
P. O. 801 541 , Monzlnl. Sw.ullend. 
OZ71S, Anlef\lsl6110) 72, 2120 Vnnton. Oenrnatli. 
,,,;a G3WRN. 9 Port~! Close. Bnrnham, Thetford. No1to1 ... 
via 5Z•MO. PO Bo• 30028. Nairobi, Kenya. 
"Via K9BNF, 3646 S Logan Avenue. Mllwauliee, Wisc. S3207, USA. 
S. C. Ay1wot. c/o Unlver•llyof Sclence 6. Technotoor. Kumasl. Ghana 

RSGB QSL Bureau, G2MI, Bromley, Kent, BR% 7NE 

been made to the a ulhorities in Guinea (7G I) for a licence, 
and it is still hoped 1ha1 something may come from continued 
correspondence with the Finnish Ambassador in Iraq. 
Readers may be in<crested 10 know lli:tl las t autumn's trip 
10 Annobon Is cost £2,000. £800 of which has been recovered 
from donalions. 

The expedition to Kure and Midway Is which was expected 
to take place at the end of October had lo be cancelled as the 
helicopter which was to carry the operators crashed and no 
other transport was available. 

I 1 now seems fairly certain that Aldo. ETJZU. will be going 
10 the Kamaran Is in early January. It is believed thal his 
callsign will be ETJZU/70 (70 is lhc prefix for South 
Yemen). 

W1:.1·1 Coa.w DX /J11//!'1i11 says that there arc al lcasl lwo 
aclivc dxcrs who have valid licences lo operate from Clipper­
ton Is. They arc said 10 have suilable transport available and 
l<l have sufficient funds 10 make the trip as soon as <hey can 
obtain permi sion to land on lhe isl:rnd. In view of the ending 
of French nuclear tcsls in the Pacific il may become possible 
for amateur operation lo take place quite soon. 

There is a rumour of a visil to Palmyra Is (KP6) 10 be 
undcrlaken by a group of K H6 opcralors in lale November or 
early December. 

Odds and ends 
The yacht C//{/mam, owned by Cdr and Mrs C. M. Sturkey 
Jr. was a recent visitor lo <he Thames (.~r·1· pirtun>). T he 
ketch-rigged diesel auxiliary trimarnn has a lenglh overall 
or 501"!. beam widlh of 24fl and draft J.\ft. A "Trioform 
50" class prololypc of GRP conslructio~. the vessel was 
built in Sascbo. Japan. during lhc late 'sixties. The Sturkcys 
arc cruising around the world in the s hip, which is filled 
with many electronic navigation aids, and arc keeping in 
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Cdr Sturkey, W7TNA, left, ancJ Des Mills, G3LEI , on board 
Chamaru at Gravesend. (Photo : G!IBPT.) 

touch with <heir many friends throughout lhc world via 
amateur radio. They have an FTOXIOO and FL2000 with 
them and use lhe callsigns W7TNA/ MM and K7BGS/ MM. 

G3WEQ wishes readers 10 know lhal his former 9G ICO call­
sign is being pirated. Clive closed down from Ghana on 19 
March 1971 and a ny contacts with 9G ICO since that date 
were nol with the legal owner of the callsign. 

GWSNP rccenlly r<:ceivcd a visit from VK4QW whose 
radio career dales back to 19 12. Newton Wade was WRX 
in 19 12: NWX in Jesse lion, Borneo. in the period 1918- 1923; 
5PC in Portsmouth from 1923 to 1932 : VS4A in Jesselton 
from 1946-1949: ZC5NW is Sandak:m in 1950/ 1951: 
VK2AXW in Sydney from 1955- 1958: and has been on the 
a ir ever since from Brisbane. 

Wl'.W Cons1 DX 811//e1i11 repor ts that the ARRL DX Advisory 
Commiucc is considering issuing DXCC in one type only 
and dropping the scparale phone ;ind mixed calcgories. fl 
is also thinking of eliminating all reefs etc no t under the 
adminislralion of any aulhority (cg Minerva Reef) from the 
DXCC lisl. Membe rs of the commillcc include W4QCW, 
WIRAN, WA2FQG. W6RGG. W7LFA, WSRF. W9NN. 
WOELA and VE3ACD. 

Band reports 
The recent spa le of contest activity has resulted in increased 
inlerest on the bands and during the period under review 
interesting dx has been heard a nd worked on each one of 
them. Considerable ac1ivi1y on 28MHz has s hown that this 
band is far from finished and the wri ter would like 10 remind 
readers that lhc occasional "CQ" call is a good idea on this 
band- jusl in case everyone is listening and not lransmilling ! 

Many thanks lo lhe following corrcspondenls for sub­
mi11ing logs and information : G2BJY. G2HKU. GM3CFS. 
GJGVV, G3HB. G3KY F. G3UKH, G3UOL. G3UYM. 
G3VPS. GJYHB, GJZEN. G5JL. G6GH, GSVG. BRS2098, 
BRSl7567, BRS25429, BRS27880. BRS302.ll , BRS30694. 
BRS31239. BRS31301, BRS.l2457. A7056. A7082. A7120, 
A 7531. A 7555 and A 7768. 
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1971 Countries Table 
t ·tMH1 3·5MH.r: 7MHt UMH1 %1MH1 21MH1 T ola.I 

GlYHB 26 36 ttl tt9 65 363 
G8VG l l 40 45 62 34 t99 
G3YWX 14 19 88 26 145 
BRS2728l 94 80 2t3 156 t09 652 
BRS25429 124 108 175 145 97 649 
A74'0 9 61 41 125 92 51 379 
A6220 II 53 57 141 88 20 370 
BRS27880 G 41 46 10?. 101 71 307 
A7S31 I 30 24 112 tt5 65 341 
A 7082 12 29 52 91 tOS 31 326 
BRS306'4 s ff 11 83 72 35 223 
A 7681 5 28 14 GI 45 159 
Al5ff 3 38 f5 35 32 f26 

Stations listed in ita lics were on cw. others on ssb. 
1·8MHz. 0000 HB9CM. WJHGT. KlANR. KlGNC. 

W8ANO. VEJEK. zos,1 Y. 2.300 OH/ JIR. OH5SM. 
.3·5MHz. 0000 FP8CT. MP4MPA. UOSBS. V02AF. 

0 100 HR I KAS. 4M IA. 0200 VP7CQ (Box F2701 . Freeport. 
Ba hnma Is). 0400 CT2BC, HISLC. 0500 CR4BC, OHOMA 
(Market Reef), PJ IAA, VP9BY. 8 P6DR. 0600 KG4EQ, 
PZ IAX. ZFI WF, ZLs. Z P7PZS. 6D IAA (Mexico), SRIG. 
0700 H/3PC. VP2AAA. ZL.I'. 9Y4T. 1600 YAIOS. 1700 
5U7AR. 1800 C N8HD. 2IOO EA8 HA, MP4MBC. MP4TDL. 
VE IZZ. 2200 JVSAD. 2300 ODSBA. ZB2A. 

7MHz. 0000 UF6CR. 9Y4MM. 0 100 VP7CQ, 8P6DR. 
9H I BP. 0500 0 X5AS. TG9NJ (Box 11 5 Guatemala City­
rapid QSL). 0600 PJ8AA (QSL to W2BBK>. TG81A. 
Z l'5AQ. 0700 KL7s HEE. HBK. W7s RM. SFA. IOOO 
WB4RJK1TF. 1900 EQ2BQ. JX2HK. VK6CT. 2000 
HL9KH. JA9BA. 2 100 EL2CB, 9G IDY. 2200 CP6FG, 
ZESCP. 9V I PY. 2300 ZDSCW. 

14MHz. 0700 TZ2AC, VKOJM. DJ6QT/5U7. 0800 
CRSAG. KH6DT, V£,~CD (from Essex a nd looking for 
UK contncls). 3AOGB (QSL to VE3 MR). 0900 KL?Ul\11. 
IOOO C DAS. 1200 MID (QSL 10 14MKN). 1500 FBSXX, 
HSs. 1600 KH6BB. 1700 4S7SW. 1800 VKOMX (QSL to 
VKSTY). XT2AA. 1900 VP2VAD. VPSMM. ZD7SD. 
2000 VPSJT (S. Georgin). VP8ME. G3LNS/VP9. 2IOO 
ET3ZU. KG4A L TRSMC. ZDSA Y CQSL via INDXA). 
2200 VK6RU. 2300 W6M PE/ KS4. TY/ABE. 5VZYH. 

21MHz 0700 JAs. 0800 KG6JAR. KRfiA Y. 0900 EA9£0. 
UllOYT (Zone 23). 9 IMM . 1000 JY6AM H. VK9s BA. 
NB. YAICV. 1100 AP2KS. KS6DY. ST2SA. 9 K2BQ. 
<J Y4VU. 1200 FM7.4A, JY6AS (Box 2353. Amman). 1.300 
YB3AY. 1400 FR7AN, VU2HLU. YNOVMD. 1500 
OXJER. W6/W7s. YBOAAO. 4C IQB. 1600 TG9RJ. VQ9R. 
9M2DQ. 1700 l-IC2GG/ I, O:OVT, K7LDZ (Montana). 
TZ2AB. ZBJCE. 1800 K7POZ (Ulah), 9Lll?P. 1900 K Y6-
PMR. SXSNF. 2000 KH6JJ. Kl'4CD. VE8AC. 

28MHz. 0800 FR7AN. JY6FB, KR6MM. 0900 VK9XK. 
5B41S. 1000 D U IFH. FLSHM . JA3RQ. VK9XX. VS6CO. 
5Z4MO. 1100 C R4BS. Kl-16 HC M/ KH6. KV4CI. VK6s. 
VU2CK, 5B4ES, 917XZ. 1200 ST2SA. 7Q7CY. 1300 ELSI. 
3B8CG 5Z4LW. 9 K2AN. 1400 ET3DS. FL8MM. 9E3USA. 
1500 G3MUL/CE3, FG7XT. VP8HZ. VS9MF ZS3KC 
(QSL to K4TXJ) 5VZYH . 1600 EA9AQ. TA3BJ, VP2AA, 
VQ9R. ZS3CCE (Expedition to Cape Cross). 1700 CT3AS. 
HPI WN,OBSV. Tl2WX (Box 30. San Jose). Vl'2AAA. W6s. 
8 RI G. 1800 C P6FG. FY7AE. Ws. 1900 CEJYF, HR2WTA. 

Many thanks to 1he authors or the following for material 
reproduced: DX'press (PAOTO), OX Ne1~s Sheet (Geojj' 
Waw). the 29 DX Club Newsletter, (VK6PG). Q UAX 
(GJDME). the OXers Magazine (W481'D). NARS News­
letter (5N2A8G). 1.ong Skip (Nick Sall'd111k). CARS News-
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letter CZC4RS). 1he West Coast DX Bulletin CWA6AUD). 
;rnd the Ex-G Radio Club Bulletin (WJllQO). 

Deadlines fo r 1972 will be earlier than they were for 1971 
and readers are reminded tha t the dates given here a re 
absolute closing dates- no thing arriving later can be used. 
For February please send material to arrive hy 8 .January. 
and for March by 8 February. 

Propagation Predictions 
DX conditions, which reached their peak durino October and 
November, wi ll show a decrease in December and January. The 
F2 MUFs will be lower than in the previous two months, and seasonal 
chanoes mean shorter hours for dx on hi bands. 

DX will probably not be possible at all on 28MHz. On 21 MHz, all 
continents will be workable with certainty. The early sunset will 
close this band for dx traffic from about 1800gmt. 

14MHz will probably remain open under normal conditions until 
2030gmt for dx. The best chance of working all continents on this 
band will be between 0800 and 1300. The midwinter conditions will 
olve opportunity lo work dx by the lono path. South America, East 
Asia and Australia should be workable In this way before noon, and 
western North America during late afternoon. Under exceptional 
conditions Central America, South-East Asia and eastern North 
A merica should be heard also via the lono path. 

On 7 and 3·5MHz , conditions will change little, but the distance 
covered on these bands will vary markedly from day to day. This 
is due to sporadic changes in the ionosphere, which are not related 
to solar activity. 

The provlsional sunspot number for October 1971 was 50·8 with 
solar activity evenly distributed throughout the month. The pre­
dicted smoothed sunspot numbers for February, March and April 
1972 are 45. 43 and 42 respectively. 

14MHz DECEMBER 1971 

USA- East (W1-4) s 
USA - W<ist (W6,7 ) s Im • ID I 

L 112Zl~ 

Caribt>4an(6Y51FM/TI) S 11l2Il ICll • IC 
Brazil (PY) s= t=: c: !KZtl 
South Africa (ZS) s= t:::::J cmtJ 
SEA.soa ( HS,9M2) s 
Austraha (VK) s 

L az 12:1 
~ 

, __ 
- fWi ~ Japan (JA) s 

L IEIZJ 

21MHz DECEMBER 1971 

USA - East (W1- 4) s 
USA-W<ist (W6,7) s lr21D 

CarlbMan(6Y51FM/TI) S 
Brazil (PY) s 
South Africa (ZS) s 
SEAsla (HS,9M2) s 
Australia (VK) s 
Japan (JA) s Ct 

28MHz DECEMBER 1971 

USA - East (W1-4) s c= 
Carlbb4an(6Y51FM/Tl) S 
Brazil (PY) s 
South Africa (ZS) s 
SE Asia (HS, 9M2) s 
Japan (JA) s 

T lm<i (GMT) 00 02 04 06 08 10 12 14 16 18 20 22 24 
s ... 
Snort path 
L 
Lono Path 

c:::::::J 1-Sdays rzzzzzm 6-20 days 

- Opi:nongs on mONl than 20 days in the month 
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1971 Jamboree on the Air 
We have received a few reports from participants In JOTA this 
year. Lack of space makes it impossible to include the reports in 
full but the following highlights from each one are noted. 
GB3CSM (Cornish Scout Movement) was set up In true Scout 
style under canvas, reports A. H. Hammett, G3VWK. Group Scout 
Leader. Two thirds of the 126 stations worked were Scout stations 
or stations directly connected with Scouting. 
1st Hale Barnes Scout Group had the assistance of Geoff Barnes. 
G3AOS, and Peter Swann, G3WWX, In their successful partici· 
pation. Approx imately 300 contacts were made, including 70 
Scout stations In the British Isles and 26 overseas, and 45 countries 
were worked. 
3rd and 11th Keighley Scout Groups had the assistance of 
Northern Heights Amateur Radio Society, G2SU/ A , for their 
operation from the t1th Group's HQ at Culllngworth. Operators 
were G3TFF and GSBMI. More stations than last year were worked, 
mainly in Western Europe and eastern North America. 
1st Scarborough Scout Group joined forces with the Scar· 
borough ARS, G4BP, for their most successful weekend yet. 
Special QSL cards went to the 120 contacts In 36 countries which 
were made, 41 of them with other jamboree stations. 
The 3rd Bracknell Scout Centre was the venue for Scouts from 
all over south-east Berkshire. The Racal ARC and Racal Com­
munications Ltd loaned them an Impressive array of equipmenl, and 
using the callsign GB3RAC. over 200 contacts were made. 

Scouts and members of Racal ARC oper ating GB3RAC on 
21MHz 

HB9AMY, located in Lugano, Switzerland, taking part in 
JOT A w ith S couts of the San Gottardo Section 
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The Mayor of Scarborough , Councillor P. Jaconelli, sur· 
rounded by Scouts and cubs, watches G3JBR operating 

G4BP/ A (Photo: Scarborough Evening News) 

GSCDOoperating GB3FES, overlooked by GJSJE, G3GC and a 
group of Scouts and cubs, when Edglll(are RS put the station 
on the air for the 1st Edg'oll(are Scout Group. (Photo: GJPSP 

G3TFF operating G2SU/ A. (Photo: Keighley Seoul P/Jolos) 
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COUNCIL 
PROCEEDINGS 

A brief report of the Council meeting held at 

Society HQ on 5 October 1971 

Present : Mr F. C. Ward, G2CVV (President, In Ifie Chair), Messrs 
8. D. A. Armstrong, R. J. Hughes, E. G. Ingram, G. R. Jessop, W. F. 
McGonlgle, A. C. Morris, C. H. Parsons, W. A. Scarr, R. F. Stevens, 
G. M . C. Stone, E. W. Yeomanson (members of Council), and D. A. 
Findlay, general manager. 

M r J . O. Brown, director, Lambda Investment Co Lid, attended the 
meeting by Invitation to advise Council on financial matters. 

Apologies for absence were received from Or J . A. Saxton, 
Dr E. J . A llaway, Messrs J . Bazley, L. E. Newnham, J. R. Petty, 
A . W . Smith. and A. W. Hutchinson, editor. 

Film L ibrary 
It was agreed that Mr W. F. McGonigle should check the copy of 
"Radio News of 1968" in Belfast and would arrange to check the 
second and third copies at headquarters. The fourth copy on loan 
to Crawley Group would be checked as soon as returned. Mr 
McGonlgle agreed to report on the various copies of these films. 

H onorary Treasurer 
The President reported that he had received from Mr A . C. Morris 
a letter dated 5 October 1971 in which Mr Morris had confirmed his 
Intention of resigning from the position of Honorary Treasurer. 
Mr Morris wished to terminate his appointment alter the Annual 
General Meeting In December 1971. 

Council accepted with regret Mr Morris' resignation and the 
President expressed appreciation of Mr Morris' services. 

It was proposed that Mr J . O. Brown be appointed Honorary 
Treasurer to the Society, and on Mr Brown Indicating that he was 
prepared to accept the appointment the proposition was carried 
unanimously. 

A ccount s 
A first proof of the Accounts for the year to 30 June 1971 was 
considered, and Mr Morris explained various points concerning 
them. 

It was agreed that the accounts as submitted in proof form were 
acceptable. subject to audit. It was pointed ou t that ii would be 
necessary to submit a resolution at the A GM to approve the action 
of the Council In hold ing Lambda Investment Co Ltd Debenture 
Stock. 

M embership and affiliation 
It was resolved: 
{I) t o elect 127 corporate members and 27 associates; 

(II) to waive the subscriptions of nine members on the grounds of 
blindness or other di sability; 

(iii) to accept reduced subscriptions from four members; 
(iv) to grant Ille membership to four members; 
(v) to grant affiliation to the Warrington & District Amateur Radio 

Society. St Lawrence's Amateur Radio Club, Bodmin, and the 
Wheatsheaf Amateur Radio Club, Grimsby. 

Annual Report of Council 
The draft report of Council for 12 months to 30 June 1971 was 
considered. After amendment, the draft was approved for publica­
tion In the November issue of Radio Communication. 

Report on headquarters organization 
Council considered a report dealing with accommodation and 
staffing al headquarters, submitted to the Finance and Staff Com­
mittee by the general manager. 

It was agreed that the proposals for the use of the council room 
and for office reorganization should be implemented provided 
alternative accommodation was available for Council meetings. 
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Committee minutes 
Council approved the minutes of the Scientific Studies Committee 
(23.8.71 ), TVI Committee (3.9.71). Education Committee (4.9.71), 
IARU Working Group (6.9.71), Membership & Representation 
Committee (7.9.71), V HF Contests Committee (8.9.71), Finance & 
Staff Committee (13.9.71), HF Contests Committee (16.9.71), Tech­
nical Committee (21.9.71). 

Meeting with MPT 
Mr R. F. Stevens reported that he had been nsked to attend a meeting 
at Wat erloo Bridge House on 14 October next when f requency 
allocations would be discussed. 

Societ y publications 
It was agreed that a stock of Society publications should be held 
by Mr C. H. Parsons, GWSNP, for sale to members in the South 
Wales Region. 

B eacons 
Mr W. F. McGonigle reported that It was probable that the Northern 
Ireland Beacon, GB3GI, would be operational again on the 2m band. 

REPRESENTATION 1972-4 
Regional Representatives 
The following members have been nominated unopposed to serve 
as Regional Representatives for 1972·4: 

Region 1 : B. O'Brien, G2AMV 
Region 4 : T . Darn. G3FGY 
Region S : P. J. Simpson, G3GGK 
Region 7 : R. $. Hewes, G3TDR 
Region 8 : O. N. T. Williams, G3M DO 
Region 9 : H. W. Leonard, G4UZ 
Region 10 : D. M. Thomas, GW3RWX 
Region 13 : V. W. Stewart, GM30WU 
Region 16: D. F. Beattie, G30ZF 

No nominations were received for Regions 6, 11, 14, and 15, and 
Council et Its January 1972 meeting will Invite qualified members 
of the Society to serve as Regional Representatives in these 
Region s. 

A ballot wil l be necessary In the following Regions: 
Region 2- North Eastern. {Durham, Northumberland. Yorkshire.) 
Nominated: J . E. Agar, GSAZA. W . Burton, GSANQ, 0. M. Pratt , 
G3KEP. 
Region ~West Midlands. (Birmingham postal area, Hereford. 
Shropshire. Staffordshire, Warwickshire, Worcestershire.) Nom­
inated: R. W . Fisher, G3PWJ, B. Kennedy, G3ZUL. 
Region 12- North Scotland. (Aberdeen. A ngus, Banff. Caithness. 
Hebrides. Inverness, Kincardlne. Moray, Nairn, Orkney, Perth, 
Ross & Cromart y, Shetland, Sutherland.) Nominated, G. Grant, 
GM3UKG, A . J. Oliphant GM3SFH. 
Region 17- S outhern. (Berkshire (outside Region 7), Hampshire, 
W i ltshire, Channel Islands, Isle of Wig hi.) Nominated: L. Hawkyard , 
G3ZKR, C. Sharpe, G2HIF. 

Corporate members resident In the above Regions are invited to 
record their vote In favour of one of the above candidates in the 
appropriate Region on a postcard and to send the postcard to the 
General Manager, Radio Society of Great Britain, 35 Doughty 
Street, London WC1N 2AE. to arrive not later than 31 December 
1971. 

Form of Voling Card 

Election of Regional Representatives, 1972·4 

I, . .. . .... . ....... . . . ..... . . . ..... . . . . . . ... being a fully paid up 

Corporate member of RSGB resident In Region ... . .. ... wish to 

record my vote In lavour of 

Mr .. . . ...... . ........ . ... ... ... • ... .. .. . . . . •. . ... .. . . • .•. • ... . 

as Rep rescntatlve tor Region ......... • .... • . •. ... . .. •. • ..... . ... 

Signed ... . .. . ............ . ...... . • . • .... • ...... . .. . . • ........ . 

Callsign or BRS number ... . . . ......• • .... • . • .. . . . .... • . • •. • . •.. 

Address •.. .... • ..... ..... . • .... . .. . .... . . · . · · · · · · · · · • • • · · · · · · 
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Area Representatives 
The following nominations have been received. 
Region 1 : Wirral, J. K. Birch, G2FOS; St Annes. A. R. Uwins, 
G3VNX; Preston, C. Lancefield, G30WQ. 
Region 2: Barnsley, P. N. Ackley, G3LRP; Scarborough, P. B. 
Briscombe, GBKU; 
Region 6 : Gloucester. E. A. Perkins, G3MA. 
Region 7 : Chlngford, D. Platt, G3JNJ; Gravesend, P. F. Jobson, 
G3HLF; Havering, 0. S. Tillett, G3TPJ; Acton, Brentford & Chis· 
wick, W . G. Oyer, G3GEH, llford, L Currie, G3UKX. 
Region 9: South-east Somerset, G. L. Parris, G3XFW; Cornwall 
(excluding Saltash). M. C. Locke, G3NKE; North Devon, H. G. 
Hughes, G4CG. 
Region 10: Cardiff, T. J. Brooke, GW3GHC; Pontypool, J. $. 
Hammond, GW3JBH. 
Region 12 : Caithness & Sutherland, I. Mochrie, GM3VCM. 
Region 14 : Stirling & Clackmannan, A. M. Cameron, GM30GJ. 
Region 15 : Bangor & District, H. Irvine, Gl3TLT; Belfast, J. T. 
Barnes, Gl3USS. 
Region 17 : North Berkshi re, C. Desborough, G3NNG. 

OBITUARIES 

Mr S . C. F. B elcher, W2HWA 
Sidney Belcher died on 13 November in New Jersey, USA. Orig inally 
a native of Exeter, Mr Belcher was a member of FOC Tops CW 
Club and WAB manager for USA 11s well as being an honorary 
member of Cannock Chase ARS. 

Mr J. Chapman, G6AY 
Jim Chapman ol Falmouth, Cornwall, died on 29 October, aged 60. 
A well-known worker on the dx bands, Jim was the holder of the 
45th DXCC certificate. 

Mr L . I'll. Holyhead, G3PQL 
Len Holyhead died on 6 October, aged 55 years. As welt as being 
a keen mobile operator on top band, attending many mobile rallies, 
he was a meticulous constructor of all his own equipment. 

We are also informed of the deaths of: 
Mr J . D avie, G2XG, of Chingford. 
Mr. L. W . Airton, G2HT, of St Anne's, Lytham St Anne's. 

Contests calendar 
8-9 J anuary-AF$ 
9 J anuary-144MHz SSB (Rules in this Issue) 
J anuary-Febr uary- 432MHz Cumulative Contesi. 
12- 13 February- First 1·8MHz 
4- 5 March-144-432MHz Open Contest 
11- 12 March-BERU 
25-27 March-BARTG Spring RTTY Contest (Rules In this Issue) 
9 Aprll-80m LP 
9 A pril-70MHz Contest 
6-7 May-432MHz 
2f May-144MHz 
3-4 June- NFO 
10- 11 June-70MHz 
24-25 June-Summer 1·8MHz 
25 June-Microwave Contest 
1-2 J u ly-144MHz 
8- 9 July-HP Field Day 
23 July-432MHz 
13 August-70MHz 
20 August- 144MHz SSB 
2- 3 S eptember-VHF NFD 
2- 3 S eptember-IA RU VHF 
10 September-Som Field Day 
7- 8 October-21/28MHz 
7-8 October-IARU UHF 
21·22 October- 7MHz CW 
4-5 November- 7MHz Phone 
5 November- 144/432MHz CW 
11- 12 November-Second 1·8MHz 
November-December-70MHz Cumulative 
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Looking ahead 

10 D ecember- RSGB Dinner Club , Kingsley Hotel, London WC1 

1972 
7 J anuary-Presidential Installation; Bennington Hotel, South· 

ampton Row, London WCI. 
22 February -RSGB lecture at the IEE. 

YOUR OPINION 
The Editor 
Radio Communication 
Sir-I am saddened to think that Mr W. Farrar, G3ESP, has not 
paid a visit to the Worcester & District Amateur Radio Club Rally 
held In mid-July every year at Upton-on-Severn, for If he had, I 
am sure he would not have written in such a vein. (Radio Com­
munication October 1971 ). 

This rally is admittedley held in a school, but in a school In the 
heart of beautiful Worcestershire countryside with the majestic 
Malvern Hills as a backcloth. Here our visitors can park their cars 
round a 10-acre sports field on which we have various outdoor 
activities such as games and sports for the younger children, a 
lancy dress parade which has proved very popular, model aircraft 
displays, tugs-of-war and the like. Indoors we have the trade stands 
etc , laid out with plenty of room for the goodies to be Inspected. 
We turn down more appllcatlons for trade stands than we accept. 
Across the road !here is a farmer who specializes in bringing in a 
strawberry crop for rally day. 

We aim to provide an amateur radio rally for the whole family, 
a day out to be looked forward to and remembered. Each year we 
have more cars, this year over 350 and more people attending. We 
look forward to welcoming Mr Farrar on 18 July next year when we 
will try to modify his viewpoint on this subject. 

The Editor 

Yours faithfully, 
R. G. Luckock, G3VDX 

Chairman, Worcester & District Amateur Radio Club 

Radio Communication 
Sir-The question of bandplannlng has been given frequent pub­
licity for many years now; all the IARU member societies support 
It, but it seems to me that the position is steadily getting worse, 
due to the selfishness and lack of consideration of a very small 
Ill-mannered number of operators, many of them with old-established 
calls, who should and do know better. 

I would suggest that all who are interested in making the best 
use of our congested, pirated bands strictly observe the bandplan, 
both on hf and vhf bands; not forge111ng that sidebands do extend, 
le, a station on 7,040kHz using lsb will spread down at least 3kHz, 
and many spread much more than that. 

In addition to all the troubles of A3 on the A 1 portion, we are now 
getting stations using A2, this is not necessary and In my opinion 
is pure selfishness. I habitually use 1-SW cw on 80, 40 and 20, and 
I am regularly blotted out by A3 stations who come on frequency, 
probably without llstenlng, and call "on sked" or CQ as low as 
3,550 and 7,025kHz. 

I would suggest that stations using A 1 should not congregate 
al the lower ends of the band, but make full use of the recommended 
portions; that stations using A1 on 7MHz use the frequencies 
occupied by Il legal broadcasting stations to conduct all local 
QSOs-lt Is not difficult with a reasonable cw filter; turn oft your 
bfo and use the broadcast carrier instead; and if you do hear an 
A3 station in the cw portion of the band, politely draw his attention 
to the bandplan (he is perfectly entitled to be there by the terms 
of his licence, at feast in this country) and request his co-operation 
in getting the best possible use for all modes. 

It Is also requested that all operators who value the retention of 
the cw portions of the band for that mode, make use of the cw portion, 
and that a polite note to any offending station may help. 

I may add I use A3J. A3 and A 1; I can use A2 but see no point 
In this, reserving this mode for foreign Jammers' use. 

Yours faithfully, 
John Douglas, ON4ZD/G2CAS 
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The Editor 
Radio Commun/c:alion 
Sir-In September 1971 Month on the Air, G3FKM draws attention 
to the fact that the interest of British amateurs in contests i s small 
and appears to be declining, and he asks why? 

He appears to cloud the issue and make Its explanation more 
difficult by coupling the "very little Interest In contests" with " dx 
working and any other amateur radio activities of an International 
nature". The association of three different aspects of amateur 
radio confuses the issue. There are three different aspects of our 
hobby: 
(1) Contest operating Is an art In itself, Involving great speed and 
an ability to judge when It Is worlh sacrlOclng extra contacts to 
gain an e•tra multiplier etc. 
(2) DX working need involve no speed. Even in the competitive field 
most awards of importance involve no lime limit. DXCC, WAZ, 5 
band OXCC WPX etc can be achieved over any period of time, no 
need to rush, no need to consider complu multipliers etc. 
(3) A ctivilies of an international nature also involve no speed no 
time limit, no comple• rules. A dditionally It need not be compeli­
tlve. 

International actlvity thrives on the absence o f speed. One can 
only get to know the other man and his views on aerials, equlp­
menl, climatic conditions and even different countries' regulations 
if there Is time for a discussion. T ests can only be made on aerials 
(C•peclally regarding angles of radiation), different microphones 
keyers, filters et c if speed is NOT important. ' 

From th is It would appear thal two characteristics of contest 
operating discourage British amateurs, 
(a), speed, or the "rat-race" almosphere, and 
(b), the complicated rules which do not ellst In olher radio activi­
ties. 

Above all, the British amateur appears to have tired of the "rat­
race" atmosphere. It would not be the first time in history that 
British radio amateurs have led the way to better things! 

Yours faithfully, 
E. M. W agner, G3BID 

The Editor 
Radio Communication 
Sir- Having attended the major part of the recent WARC-ST as a 
member of my national delegation, t want to express my high appre­
c iation of the Immense work done by the IARU observer team, 
Including G2BVN, who served on lhe UK delegation. 

It has often been said that an International conference of this kind 
resembles an iceberg with only a minor part of Its volume visible. 
This was particularly true for the WARC-ST. So the work of the 
IARU team had to be done mostly below the surface. If the results 
of the W ARC-ST are not entirely satisfactory for the cm-amateur. 
there being no space allocation in the terrestrial amateur bands 
between 1 and 10GHz, it is certainly nol the fault of the IARU 
observer team without whose relentless work we would have been 
much worse off. 

I do not know how much It has cost IARU HO and Region 1 
to participate in the WARC-ST, but I do know that every penny 
spent will pay manifold dividends In the years to come. 

Looking back on the WA RC-ST and the technical preparatory 
special joint meeting of the study groups of the CCIR, where 
attendance o f official amateur representatives would have been 
most welcome, because It was at that meeting early In the spring 
that some basic decisions had to be made how to treat amateur 
matters at the WA RC-ST, I think that the following can be stated : 

(i). The amateur service has now in ternationally come of age, 
finally attaining the status of a fully acknowledged radio 
service with all its rights and duties. 

(Ii). The future is open for amateurs to take part in the most 
modern communicalion medium, the space service. 

Both conclusions place certain obligations on lhe world's 
amateur community: 

(a) Adequate participation In the ITU-work through its official 
representation, the IARU. 

(bl To make full use of the privileges attained by the amateur 
service, which are unique Insofar as no restrictions have been 
imposed on their use for space aclivlties In the e•clusive 
worldwide allocations. 

Since so far only the USA has launched amateur satellites, an 
appeal should be d irected to the other great space nation, the USSR 
and to the European rocket organizations (ELDO/ESRO) requesting 
them to consider launchings of amateur satellites, too. 

On the national amateur societies there will, on the one hand, 
fall the obligation to popularize the difficult material of the new 
techniques and help their members In their continual self-training 
which Is stipulated in the definit ion of the amaleur radio service in 
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the Radio Regulations; and on the other. to support IARU In its 
efforts to represent the amateur service adequately in the inter­
national organization on the decisions of which the future develop­
ment and the existence of the amateur service will depend. 

I do not hesitate to declare that the work done by RSGB In these 
respects over the years has set an e•ample for other European 
soclelles. 

Yours faithfully, 
Alfred Sch~dlich, DL1 XJ 

RAYNET 
by S. W . LAW, G3PAZ• 

It has long been recognized by members and user services that 
the term " Raynet" is synonymous with the Radio Amateurs' 

Emergency Network. The term was originated In the Or st place when 
II was realized that the letter combination RAEN could not be 
transmitted by amateur stations as It constitutes a maritime callsign. 

However, despite the Insistence of the purists that the term 
should be spelled "raenet" In order to conform to the RAEN 
initials, the attractions of the more obvious spelllng are so great as 
to outweigh the strict semantics. The Raynet Committee has 
therefore decided that the term shall be employed on all possible 
occasions to refer to the Radio Amateurs' Emergency Network. 

Raynet Committee 
At the meeting held on 30 October a welcome visitor was the con­
troller for Liverpool and SW Lanes, Mr W . Fitzgerald, G3DCA. An 
unusual absentee was our hard-working hon secretary, Mr E. R. l. 
Bassett, who was unable to make the journey from Southampton 
owing to circumstances beyond his control. Fortunately the hon 
registrations secretary, Mrs Balestrinl, was able to combine both 
functions and thanks were accorded her for the e•tra work involved. 

A motion was taken on the formation of the committee for 1972 
and It was found that all e•lsting members were prepared to serve 
for lhe next period; a resolulion to Council to this effect Is to be 
put forward . A resolution as to the future use of the term "Raynet" 
was agreed upon. A point was raised In connection with 
lhe admission of young persons under the age of 16; It was agreed 
that the rules allowed this only with the written consent of the 
parent or guardian and the relevant prospective controller of the 
group concerned. 

The present situation in Northern Ireland was highlighted by 
a letter from a Co Antrim group to the effect that morale was still 
a l a high level on 70·2MHz although operation aher dark was dis­
couraged for mobiles owing to obvious dangers. tt was reported 
that Gl3USS Is still carrying on the Bangor. Co Down, group despite 
the difficulties. 

G3GJW reported that the London section of Kent went on to 
standby In the flood alert period and that their equipment and 
operational facilities were much admired by certain police operators 
who chanced upon one of the Rayne! mobiles. He went on to report 
that regrettably few groups had as yet taken the offer reported some 
time ago of assistance with photographic records. 

Concern was again e•pressed at the continued Ill-health of Ted 
Bowden of the Cornwall area, and a mention was made of the e•tra 
responsibility which might fall on G3VJB of Newquay In an emer­
gency. 

It was confirmed that G3NGK has taken over as controller from 
G3FSN who has resigned in the Buckinghamshire area. 

Southern controllers meeting 
II was learned at the meeting on 7 November that G3MFB has had 

to vacate the the controllership o f Surrey for private reasons and 
that G3HVE will now be at the helm. 

Honor1.ryt1fl1futlons uettUry: Mra Jane BalHtrlnl, "Menlvale". Wiiiow 
Watk, Culventane, Gr•vff•nd, Kent. 

Honor1ry a.creUry, RAEN Commllle-e; Mt I. R. L Bau1"' S7 Upper St 
Ht ltn'a Road, Hodo• End, Southampton, 80ULO. Tot lloUoy 44U 

• 13(1 Alc•ttnllm Rood, Croydon. Surrey CRO 6EW 
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r CONTEST NEWS 

Affiliated Societies' Contest 1972 
The General Rules for RSGB HF Contests, as published in the 
January 1972 Radio Communication, will apply. 
When. From 1800gmt to 2200gmt on Saturday 8 January 1972, and 
from 1800gmt to 2200gmt on Sunday 9 January 1972. 
Elig ib le ent rants. All fully paid-up affiliated societies. 
(a) As the contest is to encourage club activity, it is not In the spirit 

of the contest that a competing station should be operated by 
only one operator for all, or nearly all, of the time. Entries which 
indicate this method of operation may be disallowed. 

(b) All entries will be classed as multi-operator. 
(c) Entries will only be accepted from stations operating within a 

10-mile radius of the normal meeting place or HQ of the affilia­
ted society. 

(d) Callslgns which have been Issued to affiliated societies must 
be used. 

(e) More than one entry will be accepted from an affiliated society, 
providing that where a club callsign has been issued, that call­
sign Is used by the " A" station. 

C ontact s. CW (A1) only in the 1·8-2·0MHz band. 
Competing stations only (as defined in Rule 3) must send AFS 

to Identify themselves after the report-serial number group, eg 
579012 AFS. Repeat contacts may be made during the second 
session. 
S coring, 15 points for each contact w ith an A FS station, and one 
point for other stations. 
Logs. Column (5) must be headed "Enter AFS If received". Entries 
must be addressed to: HF Contests Committee, c/ o J .C. Graham, 
G3TR, The W illows, Church Road, Lowfield Heath, Crawley, 
Sussex RH11 OPQ. 

Tro phy. The Edgware Trophy will be awarded to the affiliated 
society submitting the highest checked score. 

January 1972 144MHz SSB Contest 
From 0900gmt to 1300gml on Sunday 9 January 1972. 
This contest has been extended in view of the Increasing 144MHz 
ssb activity, and has thus been moved to a Sunday. This contest 
only will be run under the 1971 General Rules. 

All entries and checklogs to: VHF Contests Committee, c/ o 
G3XHU, 5 Birkdale Drive, Oakham Green, Tividale, Warley, Worcs. 

The following Genera l Rules, as published in the January 1971 
Issue of Radio Communication, will apply: 1, 2, 3, 4b, 5a, 6a, 7a, 8d, 
9c, 1 Oa, 11-24. 

3rd BARTG VHF RTTY Contest 
Band conditions seem to have been better for the European stations 
during the first leg, but British stations were able to enjoy reason­
able conditions during the second stage. In general the split 
operating idea was very much appreciated as was also the timing 
in order to minimize the problem of tvi. 

The activity in England was centred around the Home Counties 
with a considerable rise In activity in the Midlands as well as 
operation from a number of stations in the West Country. Some 
contacts of quite good distances were achieved and these results 
will no doubt encourage operators to use rtty over tonger distances. 
In this context the use of fsk seems to have a lot to commend It when 
longer distance contacts are contemplated. 

A n encouraging sign is the appearance of many more G stations 
now operating with rtty on the vhf frequencies: all but two of the 
logs received came from the UK. A "first" was recorded this year 
with the entry on 70MHz from G3YKB, and another "first" was the 
432MHz log from GSA TV. 

Summing up, the results have been very encouraging and the 
event will be held again next year with possibly a change in the 
scoring system. II Is proposed to drop the country bonus as this 
tends to favour the Continental stations, and consideration will be 
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given to a points per kilometre scoring system in order to spread the 
final scores a little and lo enco urage the making of contacts over 
longer distances. 

Call sign Poinh 
70M H< bond G3YK6 202 
1'4MHz- band OJ8BT A 662 

GSA TV 263 
G3NTT 249 
GJXSO 243 
G86NW 241 
G8AEL 230 
G80JF 220 
G3AJS 21G 
G3YK6 216 
G3TWX/A 20'.l 
G8CUO 209 
LXIJW 206 
G3S6A 205 

oso. 
2 

10 
13 
II 
10 
7 
s 
9 

Countrlo£ Bost dx (km) 

' 45 
3 :i'60 

238 
240 
205 
240 
138 
160 
181 
no 

'32MHt bJind GBAT V 2010 I 

l1S 
175 
185 
80 
23 

1~4MHz check log trom G3FRV ~rntafully ac:tinowlodycd. 
Tho lotlowing Sli)l/Ons w(!u.) acllvo during lhc contest ond g~YO pointt to slnllons: 
who subm111cd contest logs. 
70MHz bond G3FRV G30LM 
144MHz band G3EFP, G3FIJ, G3FRV, G3LOU. G3NUE. G30LM, G3WRA. GJXOO, 

G4ALE/P, G6CW G8AGT, G8BHO. GSBLG. G8BMR. G8CKF, G8CKT, 
DC9RY/P. DJ3GK. OJ4Kl/P, OJ5BV. DLI!CX. D LSPI, DLSUO, DlOOG 
andPAOOSI. 

0 2MHz band G86MR. 

BARTG Spring RTTY Contest 
W hen. 0200gmt Saturday 25 March to 0200gmt Monday 27 March 
1972. 

The total contest period is 48 hours but not more than 36 hours 
of operation Is permitted. T imes spent In listening periods count as 
operating time. The 12-hour non-operating period can be taken at 
any time during the contest , but off-periods may not be less than 
two hours al a lime. Times on and off the air must be summarized 
on the log and score sheets. The contest Is also open to swl 
rttyers. 
Bands. 3·5, 7, 14, 21 and 28MHz. 
S tations. Stations may not be contacted more than once on any 
one band, but additional contacts may be made with the same 
station if a different band is used. 
Country status. ARRL Countries Lisi, except KL7, KH6 and VO 
which are to be considered as separate countries. 
M essages. Messages exchanged will consist of: (a) Time omt and 
(b) Message number and RST. 
Points. (a) All two-way rtty contacts with stations within one's 
own country will earn TWO points. 
(b) All two-way rtty contacts w ith stations outside one's own 
country will earn TEN points. 
(cl All stations will receive a bonus o f 200 points per country 
worked including their own. NOTE : any one country may be 
counted again It worked on anolher band but continents are coun­
ted once only. 
S coring. (a)Two way exchange points times total countries worked. 
(b) Total country points times number of continents worked. 
(c) Add (a) and (b) together to obtain your final score. 
Logs and sco re sheets. Use one log for each band and indicate 
any rest periods. Logs to contain: band, time gmt, message and 
RST numbers sent and received and exchange points claimed. 
(A// logs must be received by 31 M ay 1972 to qualify.) 
A ward s. Certificates will be awarded to the leading rlty stations 
and SWLs. 

The final positions in the results table will be valid for entry in 
the "Worl d Champion of RTTY" Championship. 

The judges' decision will be final and no correspondence can be 
entered into in respect of incorrect or late entries. 

Unsportsmanlike operating will be deemed sufficient reason for 
possible disQualification. 

NFD 1972 
The HF Contests Committee wishes to thank the many affiliated 
societies and groups who replied to the recent NFD questionnaire. 
The committee will be giving careful consideration to the resu lts 
of the questionnaire. but would like members to know that it Is not 
proposed to make any substantial alteration to the rules for NFD 
1972. Any major change In the ru les for the 1973 event will receive 
adequate advance publicity. 
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VHF NFD 1971 
Results 

Winner : Mid-Essex VHF-UHF Contest Group 
Runner-up : Surrey Radio Contact Club 
Band leaders : 70MHz : G3FDW/P. 432MHz : G8AWS1P. 

144MHz : GC3ZXR/P. 1,296MH z: G3FP/P. 

VHF NFO continues t o expand and to involve an ever-increasing 
proportion o r the country's amateur population. T his year most 
portable stat ions enjoyed mild, warm weather and the associated 
good propagation conditions. T he Surrey Trophy remains in the 
hands of the Mid-Essex VHF-UHF Contest Group for the fourth 
successive year. 

70MHz 
Once again t11 e l eadership on 4m has talion to stat ions In the north 
and wost, with G3FOW/ P In W estmorland almost 500 points clear 
of Cornwall's G3XFLIP and G3NJN/ P In Lancashire, and it Is 
necessary to look a long way down the table belore one finds 
many stations In the Home Counties. Nevertheless, a good score 
on this band proved instrumental to the high final placings of many 
of the more southerly groups, who had to contend with the usual 
atrocious ORM. T he N- S path did not really open until dawn on 
the Sunday, when the dx which one had struggled lo work overnight 
on weak cw came up to 5 and 9. GM3RIK/P and Gl31LV/ P appear as 
many people's best dx, and the longest distance covered was some 
600km, between the former station and G3XFL/ P. Aerials are 
becoming larger on 70MHz. with many stations managing to erec t 
a 4/4 in an attempt to gain that small edge over the competition; 
this has in tu rn forced some to even greater things, which l ook as 
If they have strayed off the 144MHz cover sheetl 

144MHz 
The single-band entry of GC3ZXR/ P tops th is year's 144MHz list, 
followed by E12VET/ P, whose callslgn disguises a group f rom 
Staffordshire. Third in the l ist , although not in'.the placings, comes 
G3BHT/LX/P, who provided many fixed and portable stations with a 
Luxembourg contact over the 24 hours. Sunday produced the best 
dx and many stations made European contacts, with EA 1 AB logged 
by G3EFX/P : no Scandinavian contacts were made 

432MHz 
A solo effort by GSA WS of Chester RS, operating trom Derbyshire, 
was rewarded by first place on 70cm tor the third year running. 

I ,.,_ • ... 
I -'"";. ~ , 

I 4,..~ lo ' ' 

~I 1 ~ I ~ ... 

G3PKV/P , M id -H erts ARS VHF NFD 2m station, at T herfleld 
n ear Royston 
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Edgware RS 2m station GSERS/ P being operated on VHF 
NFD by G8CDO with GSDAC, c lub president, looking on 

(Photo : G3PSP) 

GW3VXK, representing the North Liverpool RC. operated from the 
isolated Lleyn Peninsula. Mid-Essex. as G3L TF. recorded the best 
dx at 540km with OJ90L-on the key. Most operators agreed that 
conditions were above average in most locations with an improve­
ment on the N-S path on Sunday; a lift to OL was evident in the 
south during the last hour. 

1,2.96MHz 
Sussex seems to be the place lo go ii you have set your sights on 
the 23cm band leader's certificate, with the first th ree places going 
t o stations in that county. The entry ol 26 was two up on last year. 
and scores were much the same (allowing for the extra 10 point 
bonus). despite dire predictions about Rule 13c. Light winds gave 
lltlle scope for the sport of dish wreslling this year. but the relative 
placings of Yagi users suggest that the potential advantages 
of the Yagi over a small paraboloid on this band remain to be 
realized. 

Conclusions 
W ith so many stations in the field, It seems Inevitable that there 
will be considerable Interference, on the two vhf bands In partl· 
cular, but comments received show that operators are becoming 
less tolerant of unnecessary Interference In the form of splatter 
and other spurious emissions. Many stations have escaped dis­
qualification only because of the lack of corroboration of individual 
reports especially on 144MHz and particularly on ssb; they may not 
be so fortunate ne• t !ime. Comments have also been received aboul 
phone operation in the cw sub-bands, "band-edge" crystals which 
result In one s ideband (or more) falling completel y outside the band, 
harmonics of vhf stations in the uhf bands, and misuse oi vFos. 

Another question which Is exercising the VHF Contests Commit­
tee Is lhat of rival claims to the use of sites, and groups wh ich 
Intend to travel a long way would be well advised to contact ama­
teurs local to the proposed site In order to avoid acrimony and 
disappointment. In lhls connection we are happy to record the 
thanks of the Harrow Club to the Mid-Sussex ARS. for tossing a 
coin for the use of the site (in Sussex) and cheerfully moving when 
Harrow won. 

Our thanks to all the stations who sent along check logs, includ­
ing the fixed-station entries for the IARU event; all IARU logs will 
be passed on to the NRRL. In view ol the contusion over the correct 
address for logs, no ent ry which was first posted before the closing 
date has been rejected, although those logs which were not accom· 
panled by some attempt at a summary sheet have been listed in the 
bond tables only. 

Finally, your sympathy is enlist ed for the Cleveland Group. 
which had hum trouble- from bees; for G l8AYZ, whose dog ate 
the logs on the way to the post: for the Horsham Club member who 
found out why series strings of rectifiers sometimes blow. and for 
his colleague who appeared with spare gear which just happened 
to contain brand new rectifiers; and for the unfortunate postmen 
of W antagr• <1nd W imbledon. 
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OVERALL RESULTS 

Posn GtOUp Points 70MH z U4MH1 432MHt 1,216MHt Po1n Group Points 70MH1: 144MH1 432MHt 1.216MH1: 
I Mld·EUU• VHF· 63 Soulh·Eut Ken I 

UHF CG .. 9,285 GJVPK GJSKT GJLTF G3LTF ARC 1,937 G3YMO GBCUB GBOOH 
Surrey Rndlo Con· 84 Norlolk ARC 1.824 G8AUN G8AWZ 
Incl Club .. 8,339 G8TB G300Y GJFP G3FP 65 Gl8AYZ/P .. 1,806 Gl8AYZ Gl8AYZ 

3 AERE Harwoll 66 Oatlnt1ds scout 
ARC 7,753 GJPIA G3NNG G2CXT G2CXT ARG 1,793 GW8FBI GW80XO 

4 8 ourncmoulh·Poolu 67 Sutton Coldncld 
VHF Gp 7,251 GJYJC GJPFM G30BO GJOBO RS .. 1.772 GJCNV G3RSC 
Radio Society ol 68 NowbUt)' & 0 AAS 1,761 G3KJC G3WOI 
H1uow 6,933 GJTUX G3EFX G3H8R GJHBR 69 Ponlypool ARC .• 1.728 GW3VXC GW3YKZ 

6 Crawtoy ARC 6.811 GJTR G3WSC G3FRV GJFRV 70 Th1mo1 Valley 
1 Alb1loh1 & WHson ARTS 1.702 GJTVS G2NH 

ARS 6.427 GWJUEY GW30XO GW3VOM GW3VOM 71 Magnus G.S. RS 1,699 G3TBK G3SHY 
8 Mld·Htlll ARS .. 6,3S7 GJAAZ G3PKV GJWGC G3WGC 72 Reodlng ARC 1.672 GJLFM GaAPH 
9 Relgalo ARTS 6,297 GJREI G3RIN G8AMU G8AMU 73 Barn1ley A 0 ARC 1.670 GJLRP G8BRK G4AGO 

10 Ounateble Down:. 74 GJTLK 1.575 G3TLK GJTLK 
RC .. 5.863 GJZFP G8DDC G3HEO G3HEO 75 Noflh·Wtll VHFG 1.554 G3UHF 

11 Taunton .. Ols1· 76 Maidenhead fr. D 
rlct ARS with Pye ARC 1,518 G3ZPK G3WKX 
Totocommt CG . . 5,726 G5PI G3TWO GJPYE 11 Gl31LV/Gl8EUY •• 1,496 Gl31LV GIBEUY 

12 Slockoor1 RS 5.689 G3VSA G8UQ G8BCG 78 Rugby I. 0 ARC .. 1,487 G3TOF G3BXF 
13 Chaster RS 5,657 G8AYW G8AWS 79 Oonculer Collage 

" Morch .. 0 ARS •• 5.655 GJREH G8BBB GJPMH GJPMH ot Technoloov l,481 G3KPU G3UER G3NEO 
16 Wullrun CG 5.617 G30NP G8BHH G8TA 80 Chop el G1een C.C. 1,469 G3RIR 
16 South Oorsot AS 5,543 G3VPF G3SOS G3RZG GJRZG 81 Pu•lor I. O RC 1,462 G3ZRR G80L8 GBAWO 
17 Southdown ARS 5.351 G3XUS G8BOX G8CFZ 82 Soulhond I. 0 RS 1,460 G3XSC G50K G3YZS 
18 Cornish VHFG .. 5.269 G3XFL G3XC G2BHW 83 G8AYY/P 1,448 G8AYY 
19 Wcuu ARG 5,003 G3ZTZ G3RZV G3NIL G3NIL 84 G3ZSSIG3YKR/ 
20 Midland ARS 4,9'4 GW3MAR GW3HAZ GW3KPT G3YSG 1.435 GW3ZSS GW3YKR 
21 Weatmo,lend VHF 85 Swlndon&O RC .. 1,405 G3ZVC G3FFC GaOMY 

Go 4,941 G3FOW G3SPL G3JYP 88 Manchute• & 0 
~ Southamoton ARS 1,37' G2ALN G3HOX 

RSGB Gp .. 4, 710 GJMRA G8FA8 G3SOU G3SOU 87 Worthing & 0 ARC 1.302 G3WOR G8ETL 
23 Southa•lo RC 4,659 GJZXX G3SFG G3TTV GJTTV A Proston ARS 1,233 G2AXH G3KUE 
24 Slourbrldgc I. D H Ho11h1m ARC 1.159 GaTNO GOSX 

ARS 4.479 GW3ZVK GW601 GW8AWR 90 Htalh RC VHF CG 1,154 G31FH 
25 Ealing & 0 ARS .. 4,291 GJSGT G3WMO GJTHO GJTHO 91 GaAOP/P 1,145 G8AOP G8AOP 
26 EulKonlRS 4,250 G3LTY G4AJC G3MLO G3MLO 92 G2WS/P •• 1,116 G2WS G2WS G2WS 
27 Bo11ley VHF- UHF 93 G3FIA/G8ELO 1,083 G3FIA GaELO 

Gp .. 4,100 GW3TY8 GW8CXJ GWBAZM GW8AZM 94 8utnhem Boechos 
28 Vo1ula m ARS 4.098 G3LXP G3VER G3RPA G3RPA RC .. 1.011 G3WIR 
29 Southnmpton Uni· 95 Woodmonalorno 

-.iti,.lly VHF CG 3.904 GC3ZXR Gp .. 1.004 G3KTA GICCK 
30 Cryetel Palace & 96 Y1br1r Yatwylh 

0 RC 3,BS< G311R GJVCP G3FZL CG 1,002 GW3VFO 
31 North Llvorpool 91 Hull&O ARS 936 G3AMW 

RC .. 3.684 GW3VXK 08 Cannock Cheae 
32 Echollotd ARS . . 3.594 G3TOR G3UES G2HDJ G2HOJ ARS 1122 G3VCC 
33 Wirral AAS 3.5n GW2FOS GW3NWR GW3VOT 99 So:asc•le VHF Gp 913 G80LL 
34 Gulldlord I. O RS 3.521 GJVIR G3HTP G3TLM G3TLM 100 Grlm1by ARS VHF 
35 Cheltenham ARS 3.520 GJREP G5BK G3l0A Gp DCM GJLMT G3XOY 
36 Yoovll ARC 3,406 G3CMH GaAFA GaAFA 101 G3TALIP 846 G3TAL 
37 El2VET/P 3,375 El2VET 102 E•·Birmlnghan' 
38 C.mbrldoe .. 0 CG 842 GJZLO GaCLY G3WYT 

ARC 3,364 G3VCV G3USB G8CKU 103 G3KSUIP 800 G3KSU G3KSU 
39 Pennino VHF Go 3,269 GMJRIK GM3PUO GM3XAC GM3XAC 104 Paul, Aon rl •' 789 GW4AOJ GWIOBW 
40 Addlacombe ARC 3.058 GJSJX G4ALE GJWRR 105 Clovolond ARS .. 764 G3XAG 

" North Riding ARG 3,053 G3PEJ G3GJY GJWTX 106 Mld·Werwlckahlre 
42 South Coosl VHF ARS 740 G3EHA G3UON 

Go 3.039 G3ZCI G3JHM G3JVL GJJVL 107 Skoonen & O RG 711 G3THX G3MMS 
43 Cllflon ARS VHF 108 Baalngloko ARC 697 G3TCR G8CKN 

Go .. .. 3,018 G3JKY G3GHN G8CZZ GBCZZ 109 CordlO RSGB Go 674 GW3GHC 
44 Lalcoslor RS & 110 Spoldlno I. D ARS 642 G3VPR GJXBS 

Lolc1. VHF Gp 3.013 GSUM G3LRS G5UM 111 NE London VHF 
45 8111101 RSGB Go 2,958 G3TKF G6YB G3TWT Go 601 G8BXC 
46 A lnsdalo RC 2,798 G2CUZ G200X G3VNO G3VNO 112 GW3CBY/P 580 GW3CBY GW3CBY 
'1 Klddo1mln1tcr AD 113 G30TK/P .. 542 G30TK 

VHF·UHFGo 2,784 G3MWO G4ACS G4AFY 114 Lincoln SWC soa G31XH 
48 C1esaromftgnu• 115 Hortlooool ARC 482 GJIOV 

VHF/UHF CG 2.m G3SLJ GaAWM GIBIM 11& Havarlno & D ARC 481 GBCEO 
49 Luton VHFG 2,707 G3TDH GBCOL GaATD GaATO 117 Border ARS 467 GMBBDX GMICVN 
so Oxlord 4 0 ARS .. 2.632 G3UJO G3UJO G8PX GaPX 118 louohton £ D RS 466 G8A8 GaAB 
51 Yorvlk VHFG 2.612 G3DZE GIOXO 119 Edowero RS •so G8ERS 
52 Cray Velley RS •• 2,511 G3TAA G3YGR G3RCV 120 GM30XX/P 37' GM30XX 
53 Cotcho1tor Gp 2,493 GJCO G3SJO G3FIJ 121 Nallaworth 6. 0 
54 Mld-Su11u ARS 2.435 G3RXJ G3ZMS G3WPO ARC 371 G4AAN GIBEL 
55 GIAYN/P • • 2,233 GIAYN 1n Rugby ARTS 326 G3LJB 
56 Bury & Roasondftle 123 Southwoll/ Nowark 2n GaCXK 

RS .. 2,222 G3BRS G8ETT 124 Llvorpool & OARS 261 GW3AHO 
51 Shufford I. 0 ARS 2,177 G3XTQ G3FJE G8AKT 125 Tynoaldo ARS 258 G3YRH G3ZOM G3YRH 
58 Glnoow Unlvcm•· 126 Soulh Shloldt & O 

ltr ARC & lrlonds 2.128 GM3WOJ GM30FT ARC 254 G3001 
59 Adur CG 2. 107 G3YHM G4ACG 127 Chlpponham ARC 203 G3VRE 
60 Blackpool & Fyldo l~.8 Oakhom A TC RC 186 G3PLL G8ESX 

ARS 2.090 GJNJN 129 Corllalc I. 0 ARS 181 GM80VO 
61 Whllo Rote RS .. 2,011 GJZKH G3XEP 
62 Nunanold Hot.is~ 

ARG 1,955 G3EEO G3ZBI G3EEO lt1te entry: D erby &. 0 ARS 
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70MHz BAND RESULTS Po an Call•lan l lP) Polnta 0 50• County Best d• K m Aerla• 
46 G3TVS 1,018 101 SY GMJRIK/ P sso • n GWJVFD 1,002 68 MH G3FOW/ P • Posn Call1fgn (IP ) Points O S Os County BHtdx K m A erial 
•8 G3ZKH 978 61 YS G3XCS/ P 6 1 G3FOW 2.564 120 WO G3XflJP SJ6 6 
•9 GW3TYB 966 6' GN G3LTY/ P 332 • 2 G3Xfl 2.090 78 Cl GM3RIKIP 590 .,. so Gl31LV 9'• 53 ow G3JKY/ P sso .,. 

3 G3NJN 2.038 121 LE G3XUS/ P 425 10 51 G3CNV 896 60 WK Gl31LVI P 200 • GW3UEY 1,978 129 RN GMJRIKJP 360 • 52 GJZXX 876 102 BS G3XFL/P 350 • GMJRIK 1.m 71 PB G3XFL/P 605 •I• 53 G3WOR 866 69 sx E190NE/P 475 • 6 GSPI 1.890 12:2 ST GMJRIKJP •75 • 54 G3LRP 662 61 YS GMJUAGJP 368 3 1 G3VPF 1.816 115 OT GIJILV/ P 470 .,. 
S5 G3LFM ... 16 HE GIJILV/ P 430 • 8 GW2FOS 1,168 123 OB G3LTY/ P 365 .,. 
56 GJTAL 846 .. YS GSPl / P 392 414 9 GJONP 1,69' 111 HO GMJRIK/P 316 .,. 
57 G3TOF 842 71 NR G3Xfl/ P 358 • 10 GJMRA 1,616 143 HE GM3RIKJP sos • 511 GJTOR IS4 9' HE GMJRIK/P 504 .,. 

It GJREH 1.662 119 CE Gt31LV/ P 490 .,. 
59 G3t<JC 802 16 B E GM3JKC/ P 3 12 G3TUX 1.841 137 sx Gl31LV/ P 516 .,. 
60 G3RXJ 15t 81 sx G3FOW/ P •SO 13 G30ZE 1.SJB 87 YS G3XFL/P 520 • 61 G2AXH 1'6 62 LE G3XFl/ P 450 

" G3REP 1,486 119 GR GMJUAG/P 552 6 62 G3EEO 13' 63 DY El90NEJP 305 15 GM3WOJ 1.482 ,, WG G3REl/P 545 • 63 G3KTA 67• 16 SY GJFOW/P '15 16 G3YJC 1 .. 60 104 HO GM3Rfl</P 400 4/4 
6' G3THX 670 LN G3XFL/P 480 11 G3VPK 1,4'2 129 sx GM3Rtt</ P 530 10 
65 G3KSU 666 78 HE El90NE/ P '40 18 G2CUZ 1.•26 IS WO G3XFLIP 475 4/4 
66 G3ZPK 652 BE G3FOW/ P 361 4 19 G3JKY 1.382 KT GIJILVJP ~ • 67 GJZRR 822 83 SY 4 20 G3VSA 1,376 105 so Gl31LVI P 323 • 68 G3CO 816 53 EX G3NJN/P 361 5 21 G3VCV 1,372 106 HN Gl31LV/ P 470 8 69 G2ALN 5112 56 LE G3XCS/ P 3'8 22 G3TR 1,368 sx 6/6 70 G3XTO 566 07 BO G3FDW/ P 310 23 G8T8 1,328 117 SX GM3RIK/ P 558 4 71 G3ZCI 541 76 HE G3NJN/ P 380 

2• G3TOH 1,324 12• BO GM3RIK/P •SO 4 72 G3SLJ 522 HE G3VSA/ P 280 25 G3REI 1,320 109 sx GM3RIK/P 570 • 73 G3FIA 506 48 NR El90NEIP 355 26 G3PIA 1.298 103 BE Gl31LV/P ''° .,. 
74 G3TNO '86 64 SX GM3WOJ/ P 500 27 G3ZFP 1.284 117 BO GM3RIK/ P 450 4 75 G3EHA 470 so WK GJFOW/ P 270 28 G3AAZ 1,246 105 HF GM3WOJ/P 422 4 
7fi G3MWO •52 SE 29 GW3VXC l,238 88 MH G3FDW/ P 340 5 77 G3TCR 432 64 HE G3NJN/ P 340 30 G3TAA 1,228 KT "' 78 G3UJO 398 ox 31 G3VIR 1.212 132 SY GM3WOJ/ P 550 6 79 G3LXP 388 58 HR G30ZE/ P 227 32 GJSJX 1.210 121 SY GM3RIK!P sos 4/• 80 G8All 354 46 EX GJFOW/ P 360 33 G3TLK l,170 61 ON 460 
81 G3YMD 320 KT GW3UEY/ P 330 34 G3Tt<F 1, 158 95 G3FOW/ P 350 7 82 G3VPR 308 32 RO GJVPF/ P 35 G3XUS l ,154 SX El90NE/ P 512 4/4 83 G3LMT 300 22 LN GJXFL/P •as 36 GW3ZVK 1,1'8 7• 08 G3REl/ P 218 4 
84 GlXSC 2llO 37 EX GWJUEY/ P 255 37 G3ZTZ l,142 88 OT G3FOW/ P 415 4/4 
85 G3ZLO 282 so HE G3XFL/ P 312 33 G3VJR 1.112 YS G3XFL/ P 445 4/• 86 G3PLL 133 RO :19 GJBRS 1.100 LE 
87 G3KPU 132 IS YS GM3RIKIP 215 

'° G311R 1,098 llS SY GIJILVI P 564 4/3 
88 G2WS 80 12 ON G3REP/ P 140 ., GJPEJ 1.082 55 YS G3VPFI P 411 4 
89 G3ZVC 76 17 WE G3TTA 120 42 GSUM 1,064 92 LR G3XfL/P •oo • 

'3 G3YHM 1,060 IOI sx GJFOWJP 425 10/10 .. G3SGT 1,042 106 ox GMJRIK/ P 470 6 
45 G3LTY 1.029 10 KT GM3RIK!P 585 • Dlsq1Hllfted (Rule 12b): G3YRH/ P 

- ---

432MHz BAND RESULTS B eat 
P o an C•ll•lon l/Pl Point• QSD1 County dx (Km) Aerial 

38 G8AKT 1.410 60 80 307 2• 
Bttl 39 Gl8AYZ 1.326 18 AM 464 18 

Po•n C•llslan I/P l Points o sos County dx (Km) Aerlal 40 G5UM 1,28' 50 LR 219 18 
I GBAWS .. 25• 125 DY 380 46 ., G3SHY 1.242 • O LN 215 15 
2 GW3VXK 3.68• 59 CV •01 2 >< 14 42 G3RPA 1,IH 88 HR 206 46 
3 G3lTF 3,300 9J SX 540 2 , 18 •3 G3FIJ 1,182 38 EX 315 24 
4 G88CG 3,180 99 SD 320 2 < 46 4• G3WRR 1.170 50 SY 352 2 > 46 
5 G3PYE 3,024 70 ST 450 18 •5 G8CKU 1.158 38 HN 310 818 
6 G30BO 2,8'4 8' HD 300 46 46 GW80XO 1.146 37 RN 305 18 
1 G3H8R 2.796 8• sx 436 4 { 46 47 G3JYP 1.122 2• WO 636 46 
8 G8TA 2.7'8 73 HO 298 18 48 GBCZZ 1,062 ., KT 255 8/8 
9 G8AMU 2.730 1• sx 408 2 < 18 49 GJWTX 1,050 26 YS 377 46 

10 G2CXT 2.708 93 8E 434 32 slack so G3SOU 9•0 .. HE 295 8/8 
11 GW3HAZ 2.610 77 MG 310 2 '< 14 5·1 GBATD 936 38 BO 220 46 
12 G8CFZ 2.400 71 SX 410 46 52 G3TWT 888 36 ST 240 18 
13 G3UOH 2,336 77 SE 340 46 5:J GW3VOT 882 33 OB 280 46 ,. G8AYN 2.236 87 SY 360 2 )( 18 54 G2WS 8•o 18 ON 402 11111 
15 G3WGC 2.232 711 HF 317 14 55 G3EEO 762 35 DY ~to 46 
16 G3FRV 2.076 75 sx 33' 46 5'6 G3WP0 756 36 sx 350 18 
17 GW3VOM 2.064 6' RN 285 46 57 G8BHZ , .. 31 YS 312 • 6 
18 G3PMH 2.028 60 CE 330 18 88 G8AWZ 702 19 NI< 195 •G 
19 G3TTV 1.974 83 BS 287 46 59 GBADP 642 32 GR 222 9 
20 GWBAWR 1.959 SS DB 330 18 60 G3YZS G06 3' EX 255 18 
21 G3FP 1.932 6' sx •34 46 61 G3RCV 600 33 KT 233 16 coll. 
22 G2BHW 1,812 27 Cl 52:2 2 x 8/8 n G80MY 558 27 WE 160 46 
23 G8AFA 1.806 67 WE 265 2 '( 46 63 G3VCT 552 32 BE 207 18 
2• G3RZG 1,752 45 OT 64 G3NEO 546 21 YS 435 414 
25 G3LDA 1,716 65 GR 286 18 66 G4AG0 516 23 YS 245 18 
26 G3FZL 1.674 69 SY 381 46 li6 G3VNO 510 15 WO 257 " 27 GW8AZM 1.662 .. GN 390 46 67 GMJXAC '" II PB 
28 G3HEO l ,614 66 BO 297 18 68 GSA WO '74 36 KT 260 1/8 
29 G4AFY 1.608 62 SE 69 GSBIM 461 25 HE 145 
30 G3NIL 1.578 '8 OT 272 .. 70 GWIDBW 26C 12 BK 169 11 
31 GlTLM 1.554 66 SY 3'8 46 71 GS OOH 126 4 KT 330 n 
32 GSPX 1,5'8 '5 OX n GJWYT 120 10 HE 82 II 
33 G3THO 1,506 62 ox 266 18 73 GW3YKR 102 1 DB 80 8!8 
34 G2HDJ 1.4H 63 HE 308 2 x 28 74 GM8CVN 78 3 BW 126 18 
35 G3MLO 1,458 38 KT 414 18 75 GWJCBY '8 2 GN 13' " 36 GSAYY ..... •1 SD 324 18 16 { G~YRH 36 2 NO 64 8/8 
31 G3JVL l .. U fi6 HE 320 46 G8BEL 36 2 GR 88 6/6 
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144MHz BAND RESULTS 
Posn Collslgn (/P) Points Best dx K m QSOs County Posn Callslgn ( IP) Points S utdx Km QSO• County 

I GC3ZXR 3.904 OK2EL 732 350 AO 67 G2NH 684 F6AOZ 630 123 SY 
2 E12VET 3,376 F9FT(A 875 257 68 G3YGR 683 HB9RO! P 600 r 146 KT 

G3BHT/LXI P 3,182 GW601/ P 683 355 69 G•ALE 678 E12VET/ P 460 142 SY 
3 G300Y 2.303 OLSNPIP 712 229 sx 70 GW3GHC 674 Gl8AYZI P 386 143 MH 
4 G3SKT 2.085 OL2AU/P 862 219 sx 71 G6SX 673 OLOWU r.30 115 sx 
5 G3SRT 1,815 H89AOF/ P 900 207 SE 72 G3LRS 665 F9TL! P 5•2 153 LR 
6 GW30XO 1,799 HB9AOF/ P 1,028 202 RN 73 GW8FBI 652 F6BHl/P 300 I 102 RN 
7 G8BQX 1,797 HB9R0/ P 655 212 sx 74 GM30FT 646 F9TL/ P 780 82 WG 
8 G8AWM 1,785 FlMJI P 620 208 HE 75 G3BXF 545 PAOHVA/P 430 1'3 WK 
9 GWJMAR 1.680 HB9AOF/ P 940 228 MG 76 G8BXC 607 GMJPUOIP 493 109 ex 

10 G3NNG 1,590 HB9AOJ 803 233 BE 77 G3XOY 604 GC3ZXR!P 490 117 LN 
11 G3UHF 1,554 OL8GA(P 732 202 DY 78 G3LTN 603 PAOFHV 450 132 NR 
12 G3RIN 1,492 HB9ROIP 520 186 sx 79 G8ELO 577 El 2VET! P 345 122 NR 
13 G8CUB 1,491 OKSSO/ P 640 155 KT 80 G3WMO 574 E190NE/ P 371> 116 OX 

14 { GJRIR 1,469 Fl RM 555 220 WE 81 GJUJO 572 400 .. 165 OX 
GJWSC 1.469 F5JQ(P 767 187 sx 82 GSFBJ 571 G3XCI P 425 107 VS 

10 G8BBB 1,420 HB9AOF/P 770 198 CE 83 G5QK 554 F9FT/A 410 141 EX 
17 G4AJC 1.407 OE20ML 942 137 KT 84 Gl8EUY 552 F9TL/ P 685 50 AR 
18 G8AYW 1,403 F9TLI P 550 212 DY 85 G30TK 542 GBOLL/ P 388 90 ST 
19 G800C 1,382 OL2QV/P 1.005 190 BO 86 GW3CBY 532 GMJPUO/P 434 90 GN 
20 G3SOS 1,375 F2LQ/P 715 173 OT 87 GW4AOJ 525 F9TLIP 411 88 BR 
21 GW601 1.372 G3BHT/ LXIP 679 218 OB 88 GBFAB 517 El 90NE/P 410 101 HE 

22 {G3XC 1,367 OK2EL/ P 925 105 CL 89 G3GHN 513 F9ZG! P 300 128 KT 
G3PRC 1,367 PAOHVA/P 620 141 ON 90 G31XH 508 GJXCI P 464 91 LN 

24 GW3ZSS 1.333 PAOHVA/ P 400 .. 20S OB 91 G3EAB 502 Gl8EUYI P . .. 82 ST 
25 G3VER 1.297 HB9AOF/ P 7•8 199 HR 92 GW3YKZ 490 F9TL/ P 373 86 MH 
26 GJSPL 1,255 500 ' 142 WO 93 G3KUE 487 G3XC/ P 440 97 LE 
27 G8BHH 1.175 ON50TI P 540 165 HO 94 G310V 482 GC3ZXR/ P 650 58 OM 
28 G31FH 1,154 GM3UKG)P 500" 212 95 G8CEO 481 FIRM 520 121 EX 
29 G6UQ 1,133 400 f 184 so 96 Gl8AYZ 480 GJXC! P 521 56 AM 

30 { G8ETT 1,122 <OO+ 172 LE 97 G3ZBI 459 G3TLK, P 304 106 DY 
G8AUN 1, 122 OL8GA/ P 530 134 NK 98 G3TBK 457 PAOCML 300 I 80 LN 

32 G3VCP 1,112 HB9AOFJP 690 141 SY 199 G8ERS 450 F9FT/ A 455 110 HF 
33 G80XQ 1,07' ONSEW/ A 575 150 VS 100 G8COL ,., El 90NEIP 425 97 BO 
34 GJOHM 1.067 OLSGAI P 600 ' 200 WR IOI GBCLY 440 HB9AOF/ P 725 81 HE 
35 G4ACG 1,047 HB9RO/ P 540 1'5 sx 102 GBETL 436 G3XCll P 350 80 SX 
36 G3XEP 1,033 GC2FZC 400+ 110 YS 103 G3TLK 405 PAOHVA/ P 640 .. ON 
37 GJSFG 1,013 GM3UKG/ P 575 186 BS 104 GM8BOX 389 G31FH/P 4'7 63 BW 
38 G3WIR 1,011 Gl8EUYI P 455 191 ox 105 GM30XX 374 G3PRC/ P 550; 70 BU 
39 G3RZV 988 G02HDZ 402 155 OT 106 G30LB 366 El2VET/ P 509 81 SY 
40 G3PKV 971 GM3UKGI P 554 167 HF 107 G4AAN 335 G3SOL/ P 325 80 GR 
41 GJWOI 959 PAOCML 400 . 180 BE 108 G3XBS 334 E12VET/ P 362 79 RO 
42 G80UO 947 G3XAG/ P 294 175 HO 109 G8CCK 330 G80XQ/P 310 99 SY 
43 G3AMW 936 F9TLI P 577 130 YS 110 GJLJB 326 G3TOV 270 84 NM .. GW3NWR 927 GC2FZC 416 \50 111 G5BK 318 El90NE/P 315 84 GR 
45 GJZMS 923 F6AK0 590 123 sx 112 G3WKX 31' FIAVG 257 94 BE 
46 G3VCC 922 F9TLIP 155 176 so 113 G3CMH 302 F9TLI P 385 78 WE 
47 G3GJY 921 GC3ZXRIP 520 127 YS 114 G8CXK 277 GC3ZXR/ P 365 55 LN 
48 G80LL 913 FIASH 611 97 co 115 G3UON 270 GC2FZC 310 61 WK 
49 G6VB 912 Gl8AYZ/P 400 I 146 116 G8CKN 265 66 HE 
50 GJRSC 876 F9FT/ P 560 r 170 WK 117 GW3AHO 261 GM3PU0/ P 252 74 OB 
SI G2DQX 862 F9TL/ P 660 98 WO 118 G3001 254 El4AL •20 48 NO 
52 G3PFM 861 GM3PU0/ P 401 152 HO 119 G8BRK 232 G3SOSI P 319 4' YS 
53 GM3PUO 855 G8AWMIP 500+ 100 PB 120 G3ZQM 222 G31FH/ P 390 35 NE 
54 G3USB 834 OLSGA/ P 583 126 HN 121 G3VRE 203 GC3ZXR/P 212 59 WE 
55 G8APH 824 PAOCML 420 130 HE 122 G3FJE 201 200~ 52 BO 
56 G3TWO 808 GISEUY 420 136 ST 123 G2WS 196 Gl8AYZ1P 430 24 ON 
57 G3UER 803 GC2FZC 462 140 YS 124 G8EEM 190 G6UQ/P 240 38 YS 
58 GW8CXJ 791 ON5EW/A 660 116 GN 125 GM80VO 181 GJIFH/ P 370 33 OF 
59 G3HOX 182 FI ASH 540 124 LE 126 G3KSU 134 G8AUN/P 290 30 HE 
60 G3UES 776 DK5PO/P 624 140 HE 127 GBAB 112 GW3NUE/ P 250 44 EX 
61 G3FEC 771 HB9AOJ 825 118 we 128 G8ESX 53 G3CSU/P 164 21 RO 
62 G3XAG 764 GC2FZC 570 94 YS 129 G3MMS .. G6YBI P 260 15 LN 
63 G3JHM 735 OC8RAAIP 750 97 H E 130 G8ERO 22 G31XHlP 120 15 YS 
64 G4ACS 724 F9FTY/ P 600+ 135 SE •stollon localed outsldo British Isles. 
65 G3SJO 695 FIBBQ 610 88 EX 
66 G3HTP 685 E12VET/ P 430 120 SY D isqualified: G4AJX/P, Rulo (12b): G3EFXJP, Rulo 16. 

1,296MHz BAND RESULTS 
Posn Collslgn (/P) Po inti QSOs County Be-st dx Km A erial Posn Callalgn ( /Pl Points Q SOs County Best dx Km Aerial 

I G3FP 2,776 23 sx F8WN 167 3111 dish 15 G8AMU 755 7 SX G3FP/P 135 3ft dlsl1 
2 G3HBR 2.539 21 sx F8WN 169 4h dish 16 GW8AZM 681 5 GN G2CXT/ P 139 3'4·01 
3 G3LTF 2.458 21 sx F8WN 167 .it dish 17 GW3KPT 654 5 MG G2CXT/ P 158 dish 

• G2CXT 2,159 19 BE GWSAZMIP 139 31t dish 18 GW3VOM 586 s RO G20J/P 138 411 dish 
5 G30BO 2.066 15 HO GJWGC/ P 206 411 dith 19 GJPMH 545 5 CE G3THQ/ P 102 818 
6 G3WGC 1,908 16 G30BO/ P 206 41t dish 20 G3RZG 539 4 OT G3L TF/P 142 311 dlsh 
1 GJFRV 1,898 15 sx F8WN 184 14·Cll 21 G8AOP 503 6 GW3VOM/P 78 3111 dish 
8 G3HEO 1.583 15 BO G30BDIP 166 311 dish 22 G2HOJ 470 6 HE G3HEOIP 76 20·ol 
9 GJSOU 1.567 14 HE FIBO/ P 128 6h dish 23 G3MLO 359 3 KT G3HBRI P 98 48·• 1 

10 G8AFA 1.298 12 WE G3FP/ P 128 6U dish 24 G3JVL 343 5 G3RPA/ P 77 6 x 18-el 
II G3NIL 1,295 10 OT G3FP/ P 154 411 dish 25 G8PX 114 2 OX G2CXTiP 32 
12 G3RPA 1,219 13 HF GJHBR/ P 105 <II dish 26 G3TLM 70 I SY G5FK 40 8/8 
13 G3THQ 1.169 12 ox G30BO/P 135 llfl dish 27 G8CZZ 61 I KT G8ARM 31 t8·c l 
14 G3TTV 796 0 BS G3HBR/ P 122 311 dish 
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS 
These slow morse practice transmissions are sponsored by the RSGB. Alterations and additions to this list should be sent 
to the honorary organizer, Mr M. A . C. MacBrayne, G3KGU, 25 Purlieu Way, T heydon Bois, Essex. 

Clock Call1lon MH• Town 
Um• 

Sunday1 

1000 G3WNR t-1120 Soulh Shfelds. Co Durham 
O!l:lO G3HZL t·f40 lsleworth, Mlddlesu 
0845 G3YRO 1-1160 F• teham. Hanis 
0945 G3USK 1'975 Mable1horpe, Linea 
1000 G2FXA '37·000 Slocklon-on·Tees 

10 north 
1015 G3CGO 1•875 Cheltenham 
1030 G2FXA '37•000 •• Stockton-on· Teea 

lo 1011lh 
1030 G3NPB 1·875 St IYH, Cornwall 
1030 G3ZNW 144•520 •• W eat Molesey, Surrey-

IOHll 
1100 G2FXA 1·900 Stockton..on-Tees 
1100 GW3UMB 1•880 Colwyn Ba)' 
1130 GW3VPL 1'918 Porthcawl, Gf,im1 
1200 G3HVI t·890 S toke-on· Trent 
1200 GSGNS 1'910 Weaton-1uper·Maro 
1330 G3FWW 1•880 Burnham-on·Sea. Soma 
1330 G3XOV 1·190 Canterbury, Kent 
1330 G3WOS 1•875 Carll ale 
1400 G3XWQ 1•875 Canlcrbury, Kent 
1400 G3XGJ 1•8JO Huddersfleld, Yorks 
1930 G3YFO 144•18 .. Burnham, Bucks 

t Allern1t1ly to 1oulh 

Monda)'• 

1800 G3$WR 1•MC> BlrmJnahem 
1830 G3NCZ 1·920 Blackburn, Uncs 
1830 G3RXH 1•810 S~lpton, Yorks 
1900 G3WGU 1·880 Blaphem, Lanes 
1900 GC2FMV HOO Jersey, Cl 
1900 G3YJA 1'920 Coventry. Wuks 

1900 r3WFY 
t·850 Thotnlon Cleveleyt 

·· t G3YEI Fleetwood. Lanes 

1900 .. t ~~:~ 145·640 .. Leeds. Yorb 
Bradford. Yorks 

1930 G2ABC 1"•050 •• Woodford, Esatx 
omnl.odi,ecUonal 

1930 G3TLF 1·930 Hult, Yorlis 
2000 G3XWZ MIO Mansneld, Notti 
2000 G3KAN 1-990 Norihampton 
2000 G31 BJ 1•910 Southampton. Hanis 
2015 G381A 1-810 Teddlnolon. Mlddlesex. 

2030 {G3YEB 1-915 Harlow, Esse1 
•• t G3PRN 

2030 G3JHM 10·050 .. Worthing, Susse.w: 
f Alletnilll t l'I 

TuHdays 

1100 GJEBU 1-952 South Woodham, Esse1 
1800 G3XOV 1•910 Canterbury, Kont 

{ GJUFO 1'1180 Wlrtal, Chcshlr~ 
1900 •• t GJXAM 
1900 G3XWO 1-975 Canterbury, Kent 
1930 GJSWP 1•850 Donc:.111tor, Yorh 
1930 G3W GU 433•500 . • Bispham, Lanes 

t o soulh·east 
{G3XUO 1·910 Louds, Yorks 

1930 •• t G3YEE Bradford, Yorks 
19.10 G3XGY 144•240 •. Weston·auper-Mnre 

Omnl·dlrocllonol 
1830 G3ZUM 1"•144 •• Iver Hoalh, Buch 

10 south 
2000 53TUW 145•200 •. Banbury, Oxon 

lo south .. ee1t 
2000 G3UPA 1•850 Meriden. Warks 

•• ( G3TIK 1•880 Stev011oge, Herts 
2000 .. t l G3KSS 

G30VT 
2000 GSFWW 1-880 Burnham-on-See, Soms 
2000 G3WGO 1•860 Lelce1ter 
2000 GM3PIP 3•590 MlnUaw, Aberde•n 
2030 G3HZL 1•845 l1feworth, M lddlese.x 
2030 G3ROE 1•915 Harlow, Esse:1 
2030 G3RB 1•975 Whlll•Y Bay. Nlh"lond 
2045 GM3CRY 3•590 St. Andu1ws. Fife 
2100 G4RS Ml65 Standford, Dorset 
2200 G3HZM 1·925 Manchester 

t Alternately 

864 

Ctock Cattsfon 
time 

Wednetdays 

1830 
1900 
1930 

1930 

1930 

2000 

2000 
2000 
2000 

2030 
2100 

G2FXA 
G3YPl 
G3WGU 

G3YFO 

•• G3UJO 

{

G3AJX 
.. t G3TWP 

G3YSK 
GSQU 
G3JHM 
G3VCV 

G3KGU 
G3HVI 

t AUernately 

Thundaye 

1800 
1830 
1830 
1830 

1900 

1900 
1830 
1830 

1830 

2030 

2030 
2100 
2100 

G3SWR 
GW3VBP • . 
G W3UMB •• 

•• G3NC 

{
G3WFY 

.. t G3YEI 

G3WGU 
G3GNS 
G2ABC 

G3ZNW 

•• t{~~~E 
G3YMJ 
G4RS 
GW3XNI 

t Alternately 

Friday• 

1800 G3XOV 
1830 G3NCZ 
1900 G3NPB 
1830 G3PQF 
1930 G3ZUM 

2000 G3EEL 
2000 G3WGO 

2000 {G3KEP 
·· t G3WTF 

2015 G3SAZ 
2030 G3.JHM 

t AUornatoly 

Saturdays 

0930 G3YlZ 
1000 G3PLE 

11oot {G3ZOQ 
G3ZRE 

1300 G2FXA 
1400 GC2FMV 
1730 G3TNF 

1930 {G3ZEN .. t G3ZRR 
2000 G3KPO 

t Allernolely 

MH• Town 

1·900 Stodd.On·On·Tees 
21•700 • • Hart ow. Etsex 
433•.500 • • 8i11pham, Lanes 
to eoulh·Hlil 
1« •19 Burnham. Buch 
to nor1h 
1•825 
1•925 

1•970 
70-050 
145•020 • ' 
to nor1h·t0tll 

Farnborough, Hani s 
W inchester, Hanis 

London, N22 
Worthln9, Su11u 
Wyton, Hunts. 

1 •915 The'tdon Bois. Essex 
1 ·a90 Stoke-on· Trent 

Birmingham 
Barry, Glam 
Colwyn Bay 
Swindon, Wilts 
T hornton Cleveley1 
Fleetwood, Lanes 

1·880 Bispham, Lents 
1·110 W t5tOn·super-Maro 
1'5·500 •• Woodford. E11e1. 
omnl-dlrecUonal 
t«·520 . . West Molesey, Sutrey 
lo north 
1•875 

1.815 
1·~ 
1•830 

1'910 
1•920 
1•875 
1•825 
144•144 •• 
to 1outh 
1·880 
1'860 
1'810 

1•845 
70·050 •• 

3-590 
1-820 
28•350 .• 

1•900 
3·500 
1·880 
1•915 

1·880 

Harrow, Mlddlesea: 

Harlow. Essex 
81•ndfo,d. Oo,set 
C1osskeys. Mon 

Canterbury, Kenl 
Blackburn. lanes 
St Ives. Cornwall 
Farnborough, Hanis 
Iver Heath. Bucks 

Peterborovoh 
Lele est or 
Bingley, Yorks 
Bradford, Yorks 
A.shtord, Mlddl osex 
Worthing, Sussex 

Maldr!nhead, 8orJ11 
Stourbrtdge, Worcs 
Leyland, Lanes 

Stockton-on·Tctes 
Jereey, Cl 
G1t11hrad 
Mitcham, Suney 
Thornton Heath. Surrey 
Pelert>orouoh 

G3BZU morte oronclency tran1ml11lon1 11 20. H. 30, 35 and -'Owpm ar·e made a l 1900 
omt on the nrst Tuttd&y ol each month on• f,.,quency of 3•520MHt. for 100 orr cenl 
copy at 20wpm 1 cenlncate 11 1warded. end endoraemenl stickers are available for 
100 pe' cent copy atlh• higher soeads. A chafge of 100 or two IRCs Is made for the 
bnlc certificate. and 2lc:» or one IRC for each endor1ement slicker c laimed. All 
clalm• ahould bt sent to-The ORO Manager, RNARS. HMS Me,tuty, Leydene. 
Potor·1neld, Hanis. 
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I rnmurn rmw~ 
Items for Inclusion In this section should be sent to regional 
raprHentatlvaa on the first of each month for Inclusion In the 
following month'• luua. They should not be sent direct to t he 
editor. 

The date of publication of the following month'• luue, first 

REGION 1 RR B . O'Brien, G2AMV 

Merseyside Luncheon Club-First Monday in each month, 1230 
for 1245, HMS Landfall. Please advise G3VQT or G2AMV ii you 
wish to attend. 
Ainsdale (ARC)- Members should contact N. Horrocks, G2CUZ, 
QTHR, for details of the changed meetinu arrangements. 
Allerton (Liverpool) Scout Amateur Radio Society-North 
West Region-Thursdays, 8pm, 1st Allerton Group Headquarters, 
Algburth Vale, Liverpool 17. All Scouts Interested in amateur 
radio are welcome. · 
Blackburn (East Lanes ARC)-First Thursday In each month, 
7.30pm, Edinburgh House, Shearbank Road, Blackburn. Further 
details from G4JS. 
Blackpool (B & FARS)-Mondays, Spm. Pontlns Hollday Camp, 
Squires Gate. Morse tuition, 7.30pm. 
Bolton (B & DARS)-First and third Wednesdays In each month, 
Bolton Recreation Club, Kensington Place. Full details from G3ZQS. 
G3ZPL gave a talk recently on the mysteries of tv with emphasis on 
the differences experienced In using "slow-scan". Neil, although 
not yet 17 years of age, showed that he was well able to put his 
subject across. In the recent Jamboree on the A ir the society 
managed to work Wt QCO, formerly a Bolton resident, on Rhode 
Island. 
Bury (B & RRS)-14 December (AGM), 11 January (Construction 
contest), The "George Hotel", Markel Street. Bury. The club has 
a regular net on 145·80MHz after the GB2RS News Bullelin on 2m. 
Tickets are going well for the dinner and dance to be held on 19 
January. Full details from G3RSM. Secretary, G3VVQ, 411 Hol­
combe Road. Greenmount, Bury. 
Carlisle (C & DARS)-Mondays, 7.30pm, Currock House, Lediard 
Avenue, Currock. Secretary, G3FZG, QTHR. 
Cheshire (Mid Cheshire ARC)-Wednesdays, 7pm, Technical 
Activities Centre, Winsford Verdin Comprehensive School, 
Grange lane, Wlnsford. Morse practice from 1900 to 2000 hours 
and on lhe air working, 160 and 2m, extending later to aorn. Net 
night on 160m starting on Monday at 1900 hours, Tuesday on 2m 
al 1900 hours There is a club project being discussed-2rn tx­
full details from G3JWK. 
Chester (C & OARS)-Tuesdays, except for the flrst Tuesday In 
each month which Is net night. 8pm, YMCA, Chester. Further 
details from GSA YW, QTHR. 
Crewe-local members continue to meet at the QTH of R. Owen, 
10 Circle Avenue, Willaston, Nantwich, from whom further details 
may be obtained. 
D ouglas (loM) ( D & DARS)-Every Monday and Thursday, 
7.30pm, rear of Douglas Holiday Centre, Victoria Road, Douglas. 
Club callslgn, is GD3ZCM. Secretary, J. Parnell, Cronkbane, 
Quines Hill, Port Soderlck, IOM. 
Eccles (E & DRC)-Tuesdays, 8pm, Bridgewater School, Worsley, 
Lanes. Thursdays, club Top Band net, 2030grnt. 
Leyland Hundred Amateur Radio Group-Net nights: Thurs­
days at 2000gmt on 1,915kHz. Saturdays at 1900gmt on 145·8MHz. 
Liverpool (L & DARS)-Tuesdays, 8pm, Conservative Associat­
ion Rooms, Church Road, Wavertree. Secretary, K. Wood, 
G3WCS, 90 Chlldwall Valley Road, Liverpool 16. 
Liverpool CNLRC)-17, 31 December, 8pm, labour Party Head­
quarters, 13 Crosby Road South, Liverpool 22. Secretary, M. 
Graham, G3XMG, 14 Albert Road, Waterloo, Liverpool 22. 
M anchester (M & DARS)-Wednesdays, 7.30pm. 203 Droylesden 
Road, Newton Heath, Manchester 10. Secretary, G310A, QTHR. 
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TuH day In the month, should be borne In mind so that events 
are not, In fact, history when the details are published. While 
regional repre1entaUve1 are pleased to receive clubs' events 
calendars for several months ahead, they still require monthly 
events lists 10 that entrlH can be confirmed or am ended, 

Manchester (SMRC)-The club meets on Fridays, Spm, Sale 
Moor Community Centre, Norris Road, Sale, Cheshire. 10 December 
(Tape/slide lecture "Radio aurora"), 17 December (Christmas 
party-bring your own beer), 24, 31 December (Club closed). The 
vhf/uh! activity night Is Mondays, with ope1ation of G3UHF on 2rn 
and 70cm from the club shack "Greeba", Shady lane, Manchester 
23, at 8pm. Visitors are welcome on both Mondays and Fridays. 
Secretary, G3WFT. 
Manchester University (ARS)-The society operates hf and 
vhf stations and Is organizing a programme of lectures and vlsil·s. 
Tuition for the RAE and rnorse test Is also available. Those Interes­
ted should contact either GSBVF, G3ZNS or GM3YOK at the 
University Union in Oxford Road. 
Preston (PARS)-9. 23 December, 6 January, 7.30pm, Windsor 
Castle (private room), St Paul's Square. Secretary, G. Windsor, 26 
St Gregory's Road, Preston. 
Salford (Dia l House RS)-A society of PO Engineers which 
meets on Wednesdays, 6pm, 8th floor (river end) Dial House, 
Chapel Street, Salford 3. Further details from the secretary at 
same address. 
Stockport (SRS)-Second Wednesday In each month (Discus­
sion night), fourth Wednesday (lecture night), 8prn, Blosson1s 
Hotel, Buxton Road, Stockport. Secretary GSBCG. 
Thornton Cleveleys (TCARS)- First and third Wednesdays in 
each month, 8pm, St John Ambulance Brigade Hall, Fleetwood 
Road North, Thornton, Blackpool. Secretary, G3YWH. ASR 
G3ZBO. ' 
W arrington (Culcheth) (CARS)-Frldays, 7.30pm, Chat Moss 
Hotel. Glazebury. All visitors are welcome. Secretary, K. Bulgess, 
32 Hendon Street, Leigh, Lanes. 
Westmorland (WRS)-First Monday in each month at the New 
Allen Technical College, Room 377 (top floor), Milnthorpe Road, 
Kendal. All visitors welcome. Secretary Is E. P. Goonan Jnr 
"longridge", Storth. Nr Milnthorpe, Westmorland. ' 
Windscale (Cumberland WAR & ES)-Fridays, 7pm, c/o 
Falcon Club, Falcon Field, Egremont. Further details frorn N. 
Ramsden, G3RHE. 
Wirral (WARS)- Flrst and third Wednesdays in each month 
7.45pm, Sport and Indoor Recreation Centre (Old Drill Hall). Grange 
Road W est, Claughton, Birkenhead. Secretary, G3WSD, 34 Glen­
more Road, Oxton, Birkenhead. 
Wirral (Wirral D X Assoclation)-last Thursday In each month at 
me~1bers' homes. Visitors are welcome but the secretary should be 
advised beforehand. December meeting will be at the QTH of 
G3VV A, also the Annual Dinner, the date of which Is to be announ­
ced. Secretary, G30KA, 219 Prenton Dell Road, Prenton, Birken­
head. 

REGION 2 RR K . Sketheway, BRS20185 

B arnsley (B & D ARC)-10 December ("Rily", by R. Smith, 
G3DHU). 24 December (No meeling), 7.30pm, King Georae Hotel, 
Peel Street. Barnsley. G3LRP. 
Bradford (BRS)-21 December (Another favourite d isc), 4 Jan­
uary ("Electronic organs". by P. F. A llen, G3USH), 7.30pm, 10 
Southbrook Terrace, Great Horton Road, Bradford 7. 
Fulford (York) (FARS)- Tuesdays, 7.30pm, Scout HQ, 31 George 
Street, York. GSKC. 
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H al ifax (NHARS)-8 December (Annual dlnne1), 22 December 
(Ragchew), 29 December (Members' s lides). 5 January ("lightning 
and lls effects", by K. Walton, G31KS), 7.4Spm, Peat Pills Inn, 
Ogden. 
Hull ( H & DARS)-10 December ("Unidentified flying objects." 
by Mr C. Watson), 17 December (Construction competition), 24 
December (No meeting), 31 December (Social evening). 7.30pm, 
592 Hessle Road, Hull. The A nnual Dinner will be held on 7 January 
at the Beverley Arms Hotel. Tickets are available from M. Longson, 
4 Chester Road, off Wold Road. Hui:, or the chairman, Mr L. 0. 
Colley, G3AGX, "Micassa", Ferry Road, Wawne. They will be 
limited in number so it is advisable lo apply early. The open night 
and Junk sale held on 22 October attracted about 150 amateurs and 
SWLs. M. Longson. 
North Rid ing (NRARG)-Mects at the Railway Hotel, Seamer 
Road, Scarborough. Details from the secretary, J. E. Ager, G8A ZA, 
88 Rothbury Street. Scarborough, Yorks. 
N orthum berland (NRC)- Meets weekly al the clubroom. 3 Wheat­
sheaf Yard, Morpeth, excepting the first meeting In every month 
which is held In the Sun Inn, Bedllngton. G3XAI. 
S carborough (SARS)- Thursdays, 7.30pm, c/o RAF Associat­
ion, 3 W estover Road, Scarborough. Club callsign Is G4BP. Hon 
secretary, J. Cutter, G3VAN. GBKU. 
S outh Shie lds (SS & DARC)-Frldays, 8pm, Trin ity House 
Social Centre, Laygate, South Shields. 
S pen Valley (SVARS)-6 January ("Amateur Iv'', by R. Harrison, 
G6AAS/T/ G8AYI), 7.30pm, The Grammar School, High Street, 
Heckmondwlke. 
Sunderland (SARS)-Meetings on the first and third Tuesday In 
each month, 7pm, Sunderland Polylechnlc. G3XID. 
Wakefield (W & DRS)-Alternative Tuesdays, 7.30pm, Wake­
field Youth Centre, lngs Road School, lngs Road, Wakefield. 
Further Information trom the hon secretary, G3XVU, 13 Kingsdale 
A venue, Orighllngton, Bradford, B011 1EY. G3XVU. 

REGI ON 3 RR R. W . Fish er, G3PWJ 

Birming ham (MARS)-21 December (Judging of home-brew 
equipment). 8pm, The Birmingham & Midland Institute, Margaret 
Street, Birmingham 2. GBBHE. 

(Slade)-17 December (Film show), 8pm, Church House. High 
Street, Erdington, Birmingham 23. GBEYL. 

(South)--Hpm, Hampstead House, Fairfax Road, West Heath. 
GBBHE. 
Coventry (CARS)-10 December (Night on the air), 17 December 
(A nnual club Christmas dinner), 24 December (No meeting), 31 
December (New Year's social), 8pm, Coventry Scout Headquarters, 
121 St Nicholas Street, Coventry. 
Dudley (DARC)- 7, 21 December, 8pm, Central Library, St James' 
Road, G3PWJ. 
L eamington Spa (MWAE & RS)-Every Monday, 8pm, 28 Hamil­
ton Terrace, Leamington. 
So lihull (SARS)-7 December (Informal, Malt Shovel, High 
Street, 9pm), 21 December (Formal meeting), 7.30pm, Manor 
House, High Street. G3XPY. 
Stourbridge (STARS)- 7 December (No meeting), 14 December 
(Informal outing with buffet at the Sun), 4 January, 8pm, Longlands 
School, Stourbridge. 
Sutton Coldfield (SCRS)-13, 27 December. 8pm, Club House, 
Sutton Town FC, Coles Lane, Sutton Coldfield. GBCZM. 
Telford (WARS)-15 December (Club dinner), 22 December 
( Natternite), 8pm, Kelley Youth Club, Main Road, Kelley Bank. 
Telford. 
W orcester (W & DARC)- 11 December, Crown Hotel, Broad 
St reet, Worcester. GBASO. 

REGION 4 RR T . Darn, G3FGV 

D erby (DADARS)- 8 December (Film show), 11/12 December 
(Marconi commemoration station GB3ERO operating from Derby 
Market Place). 15 December (Constructors Contest- for the Foun­
der Members T rophy), 16 December (Vhf/uhf night), 22 December 
(Christmas party), 29 December (The year in retrospect). All meet­
ings are held at 7.30pm In the clubroom, 119 Green Lane, Derby. 
Everyone welcome. The 1930 Net is operating on Saturday evenings 
at 1930gmt on 1,930kHz, a.m. only. For all club members. 
Grimsby (GARS)-9 December (Visit-technical college?). New 
clubroom situated at the Red Cross Rooms, Rowston Street, 
Cleethorpes. Information from G8EOS, 13 Rudham Avenue, 
Grimsby, Lines. 
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M elton Molll!bray (MMARS)-17 December (RSGB lecture or 
film), 7.30pm, St John Ambulance Hall, Ashfordby Hill , Melton 
Mowbray. R. Winters. 
Nott ingham (ARCON)-9 December ("Aerials", a talk by one of 
the experts), 16 December (On the air), 23 December (Natter night), 
30 December (On the air). The new shack Is almost finished and 
the moving-in completed. The cw net on 80m is going strong and 
has now been joined by G4ANS. Slow morse classes are being 
held after the main item on the programme on Thursday nights. 
G4AFJ. 
Spald ing (SDARS)-The annual Christmas social and surplus 
sale will be held at the "Ship Albion", 37 A lbion Street, Spalding, 
commencing al 7.30pm 17 December. Admission is 15p, which 
Includes refreshments and a ticket in the raffle. Please bring along 
and price any surplus equipment and components for sale. Every­
one is welcome and there is ample car parking space. Further 
details from Roy Harrison, G3VPR, 38 Park Avenue, Spalding, 
Lines. 

B ob Thornton, G3W K W , o perating G3PYE/P for Pye T e le­
comms Contest Group on the Quantoc k H i iis on VHF NFD 

REGION 7 RR P . A . Thorogood, G4KD 

Best wishes for Christmas and the New Year and thanks for your 
newsletters. 

A c ton, Brentford & Chi&"'fick (ABCRC)- 7.30pm, Chiswick 
Trades & Social Club, 66 High Road. Chiswick. 
A dd iscomb e (AARC)- Second and fourth Tuesdays, 7.30pm, 
Prince George Hotel, High Street. Thornton Heath. 
A shford (Eche lford ARS)- Second Monday and la~l Thursday 
in each month, 7.30pm, St Marlin's Court, Kingston Crescent. 
Ashford, Middlesex. 
Barking (BR & ES)-Thursdays. 27 January (AGM), 7.30pm, 
Gascoigne Recreation Centre, Gascoigne School, Morley Road, 
Barking. Mr M. R. Coll ingwood, G3WKV, was recently co-opted to 
serve on the committee. 
B exleyheath (NKRS)-Second and fourth Thursdays. 10 Decem­
ber (Natternite and club station), 7.30pm, Congregational Church 
Hall, Chapel Road, Bexleyheath. The Christmas EGM-hoped to 
be held opposite Brook Street, in the Hostelry. 
Cheshunt (CDRC)-Flrsl Friday in each month, 7.30pm, Methodist 
Church Hall, opp. Theobalds Station, Cheshunt. 
C hingford (RSGB Group)-Fridays, telephone 01-524 0308. 
Chl ngford (SRC)- Fridays, 7.30pm, Friday Hill House, Simmons 
Lane, Chlnpford. E4. 
Croydon (SRCC)-Third Tuesday In each month, 7.30pm, Swan & 
Sugarloaf, South Croydon. 
Cry stal P alace (CP & DRC)- 19 December (Junk sale and 
Christmas party), 8pm, Emmanuel Church Hall, Barry Road, SE22. 
There has been a marked increase in club membership, and in 
transmitting llcenses held by members- mostly "B". 
Darking (DR & DRS)-Second and fourth Tuesdays in each 
month, Wheatsheaf. Corking. 
Eallng (E & DARS )-Tuesdays, 7.30pm, Northfields Community 
Centre, Northcroft Road, W13. 
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East London-Sundays. 19 December (AGM-also " Anthology 
of radio waves", by A.O. Milne, G2MI), 16 January ("Mobile operat­
ing", by G. Wakefield, G5WG), 3pm, Wan stead House. The Green, 
Wans lead. 
Edg..,are & H endon (E & DRS)-Second and fourth Mondays In 
each month, 8pm, St Georges Hall, 51 Flower Lane, Miii Hill, NW7. 
Farnham, Bucks (Burnham B eeches RC)-Fortnlghtly on 
Mondays, 7.30pm, Buffaloes Hall, Victoria Public House, V ictoria 
Road, Farnham Common. 
Gravesend (GRS)- Wednesdays, 8pm, Northfleet Recreation 
Centre, Springhill Road, Northneet, Kent. 
Greenford (GARS)-Alternate Fridays. Greenford Community 
Centre, Oldfield Lane, 10 December, 24 December (No meeting), 
Contact G30HX, telephone Uxbridge 33861. 
Guildford (G & DRS)- Second and fourth Fridays in each month, 
8pm, Guildford Engineering Society, Stoke Park. 
Hampton Court (TVARTS)- First Wednesday in each month, 
7.30pm, The Three Pigeons, Portsmouth Road, Long Ditton. 
Harlo"I (DRS)-Tuesdays (General and cw practice); Fridays 
(Junior), 7.30pm, Mark Hall Barn, First Avenue. 
H arro"'! (RSH)- Every Friday. 10 December (Junk sale), 17 
December(Chrlstmas p11rty), 24 December (No meeting), 31 Decem­
ber (No meeting), 7 January (G4GB giving a talk on radio of his 
own choice), 8pm, Harrow County School for Boys, Sheepcote 
Road, Harrow. 
Havering (H & DARC)- Fortnlghtly, 8pm, British Legion House, 
Western Road, Romford. 
Hemel H empstead (HH & DAR!;)-Flrst and third Fridays In 
each month, 7.30pm, "Addmult" Sports Club, Hemel Hempstead. 
Hollo..,ay (GRS)- Mondays (RAE), 7pm; Wednesdays (Morse), 
7.30pm; Fridays (Club), 7.30pm. 10 December(Junk sale). Club meets 
at Archway School A nnex, Whittington School, Highgate Hill, N19. 
The following officers were elected at the AGM held on 15 October: 
President, A . Wennell, G2CJN: chairman, A. Bristow; hon secre­
tary, T. Coleman, G8EEI: hon treasurer, A. Baker. All vice-presid­
ents were re-elected. A new committee was formed consisting of: 
B. Bond, G3ZKE; J, Bland, G8BLN; J . Hitchings and T Ritchie. A 
new cup for vhf/uh! contest was presented by G2CJN. 
Hounslo.., (BEAARS)-Last Wednesday In each month, 7pm, 
BEA Training Centre, Southall Lane, Heston, Hounslow. (This 
club is open to non-BEA employees by lnvllatlon-contact David 
Evans, G30UF, telephone A mersham 3257 for details). 
llford-Every Thursday, 8pm, 50 Mortlake Road (off llford Lane), 
llford. 
K ingston (K & DARS)- Second Wednesday, 8pm, Penguin 
Lounge, 37 Brighton Road, Surblton. 
Loughton-Fortnlghtly on Fridays, Loughton Hall, Rectory Lane, 
(nr Debden station). 
N ew Cross (CARS)-Wednesday and Fridays, 8pm, 225 New 
Cross Road, SE14. 
Paddington (P & DRS)-Wednesdays, 8pm, Beauchamp Lodge, 
2 Warwick Crescent, W2. 
Purley (P & DRS)-Flrsl and th ird Fridays, 8pm, Railwaymen's 
Hall, Side Entrance, 58 Whytecliffe Road, Purley. 
Reigate (RATS)- First W ednesday In each month, 7.45pm, 
George and Dragon, Cromwell Road, Redhill. 
Romford (R & DRS)- Tuesdays, 8.1 5pm, RAFT A House, 18 
Carlton Road. 
Scouts (ARS)-Thlrd Thursday In each month. 16 December 
(Junk sale, construction contest and Christmas social), 7.30pm, 
Baden Powell Houso, Queensgate, Kensington, SW7. 
Sid cup (CVRS)- 16 D ecember (Natlernlght). 6 January ("Integra­
ted circuits and their application," by Ken Ide), Congregational 
Church Hall, Court Road, Eltham, SE9. 
Sout hgate (SRC)- S econd Thursday In each month. 9 December 
(AGM). 7.30pm, Civil Defence Hut, Bowes Road, N11. 
St Albans (Verulam ARC)-22 December (AGM followed by 
film show), 7.30pm, Town Hall, St Peter's Street, St Albans. 
Sutton & Cheam (SCRS)- Thlrd Tuesday In each month, 8pm, 
The Harrow Inn, High Street, Cheam. 
W elwyn (Mid-H erta ARS)- Second Thursday in each month. 9 
December (Club project night-design to be discussed for 2m 
di rx, the front-end to be useful as 2m converter), 8pm, Welwyn 
Civic Centre, Welwyn. 
Wimbledon (W & DRS)-Second and last Fridays, 8pm, St 
John Hall, 124 Kingston Road, South W imbledon, SW19. 
W embley (GECARS)-Thursdays, 7pm, c/o GEC Hirst Research 
Centre, Wembley. ( This club Is open to non-GEC employees by 
Invitation. Telephone Dain Evans G3RPE, at 904 1262, for further 
details). 
Woolwich- Contact G3ZOJ-re-lorming this society. 
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REGION 8 RR D . N . T . W illiams, G3MDO 

Brighton (BTCARC)- Detalls ol future meetings from the hon 
secretary, G2CMH, QTHR. 
Canterbury (EKRS)-16 December (Constructional contest). 
Further details of meetings from G3MDO, QTHR. 
Dover (SEKYMCAARC)- Meetlngs held every Thursday at 
YMCA, Leylands Road, Dover. 
Eastbourne (SARS)-Meetings held on the Orsi Monday In each 
month, Victoria Hotel, Latimer Road, Eastbourne. 
Horsham (HARC)- 1 December (AGM at the " Swan", West 
Street). 
Mafd!ftone (MYMCAARS)-Meetings held every Friday. 10 
December ("Adjustment and operation of transceivers and trans­
mitters, cw/a.m./ssb", by G30RP), 17 December ("Radio fun", by 
G3XUN), 31 December (A/ or /P meeting at the " Swan", Loose), 
7-10.30pm. 
Mld-Suuex (MSARS)- Meetings held at Marie Place, Leylands 
Road, Burgess Hiii. 
Thanet (TRS)- Meetlngs held every Friday, Hilderstone House, 
Broadstalrs. 
W orthing (W & DARC)- Meelings held every Tuesday, Rose 
W ilmot Youth Centre, Llttlehampton Road, Worthing. 

REGION 9 RR J . Thorn, G3PQE 

Bristol (City & County RSGB Group)- 13 December ("Propagat­
ion", by Ted Halliday, G3JMY), January meeting (AGM), 7.30pm, 
Becket Hall, St Thomas Street, Brlstol 1. G3ULJ.' 

(Unlverslty)-Meets every Saturday from 2.30pm, Royal Fort, 
Dept of Physics, Tyndall Park Road, Bristol 1. GBADP. 
Burnham-on-Sea (BoSRC)- Contact J . Robertson, G3ZOR, 
telephone 2333. 
Cornish (CRAC)- Flrst Thursday In each month, 7.30pm, SW 
Electricity Board Social Centre, Pool. Camborne. G3UCQ. 

(Newquay)-15, 29 December, 7.30pm, Treviglas School, New­
quay. The club Is celebrating the 10th Anniversary of Marconi's 
Orsi signals across the Atlantic by erecting and manning a statio n 
at Poldue Hotel f rom 11-16 December Inclusive over 24 hours. This 
will be in conjunction with stations at Signal Hill , Novla Scotia, and 
Italy. Callsign will be GB3MSA on all hf bands plus 2 and 4m. Club 
PRO G3NKE, telephone Camborne 2419. G3THT. 
Exeter (EARS)-14 December, Club HQ, Community Centre, S t 
David's Hiii, Exeter. 
North D evon (NDRC)-8 December, 12 January (Talks). Club 
meets at "Grlnnis", High Wall, Sticklepath, Barnstaple. G.fCG. 
Plymouth (PRC)-7, 21 December, Club HQ, Virginia House, 
Batter Street, Bretonslde, Plymouth. 
Saltu h (S & DARC)-17 December, Burraton Toe H Hall. G3XWA. 
T aunton (T & DARC)- Fridays, 7.30pm, Club Room, Jelalabad 
Barracks, The Mount, Taunton. 
Torbay (TARS)-Meets every Tuesday and Friday. 18 December 
(Chrlslmas party and " Quiz KUP"), Club HO. Bath Lane, rear o f 
94 Belgrave Road, Torquay. G3NQD. 
Weston-super-Mare (WsMRS)-10 December, 14 Januar y 
(Technical talks), Lecture Theatre, Room 2,W sM Technical College. 
G3GNS. 
Yeovil (YARS)- Meetings every Thursday. 6 January (" Electron ic 
tubes", tape lecture), 7.30pm, Youth Centre, Park Lodge, The Park, 
Yeovil. G3NOF, 

REGION 10 RR D . Thomas, GW3RWX 

Black..,ood (ARC)- Frldays, 7.30pm, Oakdale Community Centr~. 
Oakdale, Mon. GW3TUG. 
Barry College of Further Education (ARS)-Thursdays, 7pm, 
College of Further Education, Colcot Road, Barry, Glam. Much 
work Is being done on the Marconi 75th anniversary project, and 
the full programme will be announced as soon as possible. GW3VKL 
Cardiff RSGB Group-13 December (Annual Christmas Social at 
tha BBC Club Llandaff, nr Cardiff), 7.30pm. Due lo the use of 
external caterl~g It Is essential that Invited clubs and visitors must 
inform GW3GHC by 6 December. GW3GHC. 
Glamorgan Raynet Group- Details of meetings. exercises, etc, 
available from GW3ZFG, telephone Cardiff 62411. 
Haverfordwest (ARS)- Tuesdays, 7.30pm, HQ Rosemary Lane, 
Haverlordwest, Pembs. Club callslgn GW3XZT. Secretary 
GW3YBB. 
Hoover (ARC)-Mondays. 7.30pm, Hoover Social Club, Hoover 
Works, Pentrebach, nr Merthyr. Glamorgan. Secretary Mr F. E. 
Tribe. 
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Port T albot (ARC)-Second Tuesday In each month, 7.30pm, 
Trefelln Club & lnsliluto, Trofelin, Port Talbot. Glamorgan. GW5VX. 
Pontypool (ARC)- Tucsdays, 7pm, Educational Settlement. 
Rockhill Road. Pontypool. Monmouth. GW3J8H. 
P embroke (ARC)- Last Friday In each month, 7.30pm, Defensible 
Barracks, Pembroke Dock, GW3LXI. 
Sully & D istric t Shortwave Club-Tuesdays, 7pm, The Annexe, 
Sully Bowls & Social Club, 59 South Road, Sully, Glamorgan. 
Club callslgnGW3ZIT. Secretary Mr Glyn Maggs, 3 Thornley Close, 
Cyncoed. Cardiff. 
Rhondda (ARS)- Meets al Rhondda T ransport Employees Club 
& Institute, Porth, Rhondda, Glamorgan, Details of meetings from 
GW3PHH. 
Swansea T elephone Area (ARS)- T uesdays, 7.30pm, Tele­
phone Engineering Centre, Gars Road, Swansea. Secretary Mr 
D. E. Connor, 7 Glen111on Road, Skelly. Swansea. Glamorgan. 
University College, Cardiff (ARS)- At time of publication this 
society is not active, but it is hoped that sufficient interest will be 
aroused to re-start activities In the near future. Details from the 
secretary, Studenls Union. Dumfries Place, Cardiff. 
University College o f W a les, A berystwyth Radio & Electron­
lcs Society- This Is an active society with a programme extending 
well Into the New Year. Details from the secretary Miss Ruth Bury, 
c/o Students Union, University College of Wales, A berystwyth, 
Cardlganshlre. 

REGION 11 RR P . Hudson, GW31EQ 

B angor (B & DRS)- Altornotc Thursdays. The Drill Hall. Bangor. 
Bangor (UCNWARS)- Anyone lnlerestcd In radio, atlendlng the 
University, is Invited lo contacl the secrelary. 
C onway Valley (CVARS)- Sccond Thursday in each month, 
Parade Hotel. Llandudno. 
Rhyl (R & DARS)- Second Tuesday In each monlh. 14 December 
("Integrated circuits and ssb", by Frank W iseman, GW3GRYJ. 
Mona Hotel. Rhyl . Forthcoming visits Include the Wales Gas Board 
Telemetry Slallon and the T elephone Exchange. 

REGION 12 RR G. M . Grant, GM3UKG 

Aberdeen (AARS)- Fridays, 7.30pm, 6 Blenheim Lane, A berdeen. 
GM3HGA. telephone A berdeen 33838. 
I nverness (IRS)-No formal meellngs as yet but the clubroom is 
open on Thursdays. Clubroom, 4 Falcon Square (nr railway station). 
Inverness. Miss A . Vietch, telephone Drumnadrochit 266. 
Lerw ick (LRS)-Tuesdays and Thursdays, 8pm Abbsbrae House, 
Lerwick. GM3XPO. lelephone Bixler 249. 
Lhanbryde (MFARS)- W ednesdays, 7.4Spm, St Andrew's 
School. Nr Lhanbryde. Morayshlre. GM3UKG. telephone Clochan 
225. 
Thurso (CARS)- Second Tuesday In each month, 7.30pm, 
details of OTH from GM3JUD. 
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REGION 13 RR V. W . Stewart, GM30WU 

Berwick (BARS)- Flrst Sunday In each month, 3pm Tweed View 
Hotel . Furlher details l rom C. H. Crook. G3YOG. 19 Hatters Lane. 
Berwick on Tweed or from the AR. G. Shankle. GM3WIG. 8 Ettrick 
T errace, Hawick, Roxburghshlre. 
Dunfermline (D RS)- Second W ednesday In each month, 7.30pm, 
Abbot House. Dunfermline. Further details from G. Martin, 
GM3NVQ. 42 Rose Street, Dunfermline. 
Edinburgh (LRS)- Second and fourth Thursdays, 7.30pm, 66 
Hanover Street, Edinburgh. Further details from R. Manners, 
GM3ZVB, 165 Mayfield Road, Edinburgh. 
Glenrothes (GDARC)- Firsl Sunday in each month, 7.30pm, Old 
Nursery Buildings, Leslie, Fife. Further details from K. Home, 
GMJYBQ, 14 Liss Way, Klrkcaldy. 
Lothians Rad io Society- 9 December, 7.30pm, 66 Hanover 
Street, Edinburgh. 

REGION 14 RR N. G. Cox, GM3MUY 

Ayrshire (AARG)- t9 December, 7.30pm, YMCA, Howard Street, 
Kilmarnock. 
Ayrshire (Ardeer Recreation Club)- 9, 14, 16, 21, 23, 28, 30 
December. 7.30pm, Ardeer Recreation Club, Amateur Radio 
Section, Stcvenston. Details from J. F. McCrelghl, GM3DJS, 10 
Auchenharvle Road, Stcvcnston. 
Falkirk & District RSGB Group- 10 December, 7.30pm, Te1n­
perance Cale, Lint Riggs, Falkirk. 
Glasgow University (GURC)- 10 December (Annual junk sale) , 
17 December, 7.30pm, Gco roc Service House, University Garden, 
Glasgow, W2. 
Greenock & District (G & DARC)- 10, 17, 24 December, 7.30pm, 
James Watt Library, Union Slrcet . Greenock. 
Mid- Lanark RSGB Group- 17 December, 7.30pm, YMCA, Bran­
don Street. Motherwell. 
West S cotland (ARS)- 10 December (Annual dinner), 17, 24 
December, 7.30pm, 81 Virginia Street, Glasgow. 

REGION 15 RR J . Thompson, Gl31LV 

Belfast (B & DRG)- Club meots on the lhird W ednesday in each 
monlh, 8pm, 90 Belmonl Rood, Belfast 4. 

REGION 16 RR W. J . Green, G3FBA 

Colchester (CARC)- W ednesdays, 7.30pm. North East Technical 
College, Sheepen Road, Colchester. Club Chairman, B. M. Morris­
sey, GSYK; secretary, E.T. Jacobs, 26 PondOeld Road, Colchester. 
The club proposes to hold an inter-club 2m and up contest on 25-26 
March. It Is hoped to Include details in FMD In due course and 
further d etails may be obtained from the secretary. The club station 
will be active on 2m, 4m and hf bands. 

P art of the large gathering 
which sat down to dinner after 
the Region 12 ORM at the 
B each Ho tel, Aberdeen, in 

October 
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Norv.(ich (NARC)-Wednesdays, wllh ihe third Wednesday In 
each month as the main meeting. 15 December (NFD 1972), 7.30pm. 
Club now meets at the Crome Community Centre. A rrangements 
to hold morse classes are in hand. Secretary, John Lockwood. 
G3XXL. G3XXL. 

REGION 17 RR C. Sharpe, G2HIF 

Basingstoke (BARC)- Meellngs on the fi rs t and third Saturday In 
each month, 7pm, Chineham House, Shakes1,earc Road, Basing­
sloke, Hants. G3CBU. 

Har"'(e ll (AERE ARC)- Meetlngs on the third Tuesday In each 
month. Also informal galherings and junk sales every Friday 
lunchllme. 21 December (AGM), 7.30JHn, Social Club, AERE, 
Harwell, Berks. G3NNG. 

Maidenhead (MDARC)-21 December (Home construction 
competition), 7.30pm, Viclory Hall, Cox Green, Maidenhead, Berks. 
G3VMR. 
Reading (RDARC)-Meetlngs are held on all ernate Tuesdays at 
the club's new address at Ashmead School, Northumberland 
Avenue, Reading. 7 December (AGM), 7.30pm. G3NBU. 

S"'!lndon (SDARC)-8 December (Informal), 22 December (Club 
Christmas party and social evening, 7.30pm, Penh ill Junior School, 
Penhill, Swindon, Wilts. G3JAP. 

Exhibition station GBJPCA run by Fareham & D ARC for 
Porchester Community Centre Open Week in S eptember. 
Standing : club president G2QK: Councillor G. H. Robinson, 
ex G2AIX and chairman of Fareham UDC, and Mrs Robinson. 

Seated: G3VFI, SWL D avid and GJXUF 

~ VHF 
~ COMMUNICATIONS 
A PUBLICATION FOR THE RADIO AMATEUR 
ESPECIALLY COVER ING VHF, UHF AND MICROWAVES 

The magazine especially for the VHF-UHF amateur. VHF COM­
MUNICATIONS Is more than Just a magazine, since it offers 
features not provided by any other magazine In the world. 
e Purely technical articles In the VHF and UHF spheres, no 

editorial columns. e Provides all special components required for building up the 
described equipment that are not readily available to the 
amateur. Items such as: Epoxy and Teflon (PTFE) PC-boards, 
collformers, trimmer capacitors, semiconductors (Including 
ICs), as well as kits of parts. 
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A new RSG B publication 

RADIO AMATEUR'S EXAMINATION 
REVISION NOTES 

by G. L. Benbow, G3HB 

A pocket-size book containing facts and figures 
covering lhe examination syllabus. l nval11able for 
reference and revision. 
Available only from RSGB P11blications, 35 Doughty 
Street, London, WC1N 2AE, price (by post) 30p. 

I" order to keel) the co!JI ot this book. ns low ns possiblo II will be avell· 

nblo only lrom RSGS. 

" The other interest here is politics" 

e Absolute state-of-the-art in VHF technology, because the 
authors of VHF COMMUNICATIONS are not only leading 
VHF amateurs but mostly professional engineers employed 
In industrial research and development departments. 

VHF COMMUNICATIONS is a quarterly publication In Februar y, 
May, August and November. The subscription rate Is £1.50; 
individual copies are available for 48p. 
Please write to your representative for full details, Including list 
of contents, material price lists, etc. All back copies are still 
available. 

Editors: 

Publisher: 

Terry O. Blttan, G3JVQ/ OJOBQ 
Robert E. Lenn, DL3WR 

UKW-BERICHTE, H. J, Dohlus, DJ3QC 
D-8520 ERLANGEN, Glelwitzerstr. 45 
Federal Republic of Germany 

UK Representative : 
MICROWAVE MODULES 
4 Newling Way. WORTHING, Sussex 
Tel: 0903 64301 (Worthing) 
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MEMBERSt ADSt•••••n•••••••H••••••••••••••• 
These advertisements ere accepted free of charge as a service to 
members of RSGB. They must be submitted on the Members' Ads 
order form printed on the penultimate page of each Issue of Radio 
Communication, or on a postcard s imilarly lald out. Each must 
be accompanied by a recent Radio Communication wrapper 
addressed to the advertiser, as proof of membership. 

The closing date for each Issue Is the 4th of the preceding month, 
but no guarantee of lncluslon In a specific Issue can be given. 
Valid advertisement• not published In the Issue followlng receipt 
will be held over until the next Issue and should not be resubmitted. 

FOR SALE 

HI-gain TH6DXX super Thunderbird with mtchng balun In new 
unused cond, elements assembled In low phone postn but can be 
altered to suit user's requirements, comp with manual, £50 ono. 
G3ZDI, 21 A lwyne Drive, Shipton Road, York. 

70cm Ix, strips with provision for nbfm, brand new and boxed with 
clrc, uses E90F, 6AK5, E810F, 2XQQE02·5, £4 ea I 30p p t- p. Some 
with valves. some without. G8AKA, 2 Orchard Road, Mortimer, 
Berks. Tel Mortimer 332582. 
Unused xtal Otr, Sellord Instrument Co, 10·7MHz 15kHz bndwidth, 
£2.50. G3YPS, OTHR. 
Heathkit rf sig gntr RF-1 U. unused, £15. Homebrew superhet with 
898 dial, Electronlques coils, S meter, vgc, £15. 8 track stereo car 
tape player with elac twin cone spkrs ..,. tapes, £25. Price, 
''Grosvenor", Wanswell, Berkeley, Glos. 

FR500 rx with 2m cnvtr, vgc, £100. 25ft steel tower, £8. Aluminium 
stub mast 15ft 2in diam, £2. Allen. " Rosswan", Dimmocks Lane, 
Sarratt, Rickmansworth, Herts. 

Panda cub, gd mech and electrical cond. comp with circs and some 
spares, £20. Heathkit gdo with all coils and hndbk, £8.50 Large 
collection of valves, 30 for £1. state preference. G3NXK, QTHR. Tel 
Tiptree 6265. 

R209, £7.50. Top band Command rx with 12V psu, £3.50. 1970 RarJio 
Communications, £1, carr extra. G13NZZ, Cromlech Park. Kllkeel, 
Co Down. 

4m transistor cnvtr, new, £5.50. Top band Command rx. new, £6. 
Koyo transistor comm rx, 8 wavebands Inc lw mw traxiler band, Im 
vhf aircraft public services etc. new, cost £54, sell £35. 60 Bulletlns, 
65 SWMs. G3XBE, 39 Oakdale Drive, Wrose, Shlpley, Yorksh ire. 
Tel Shipley 57490. 
Hudson AM112. 25W hlghband/M. transistor modulator, audio & 
psu, £14. Wideband transistor amp, 5kHz-t 5MHz, Hin by 2tin pcb, 
unused, £1.25. Wanted: transistor 405/625 tv video I.I. strip. G3YLQ, 
QTHR. Tel Luton 25595 

Class D wavemeter, mains powered, £5. Wanted: cheap rx, must be 
lb cond, also gd tape recorder. All letters answered. G3WXT, 
QTHR. 
G2DAF Mk 2 tx less 4 xtals, with psu. Also Gl!DAF rx, gd wkng 
order £45. GW3ACF, QTHR. Tel Briton Ferry 2475 

Eddystone EB35 12V rx. new cond, with manual, £40 ono. Slssons, 
25 Southlands Grove, Bromley, Kent. Tel 01-464 3646. 

Mint LM7 with spare valves, £20. HW12A (new), £45. Collins MP1 
/ M psu, £75. Weller solder gun (new), £5. Olivetti / P t ypewriter, £15. 
Wanted: Pye Vanguard for 4m. Gl3CDF, QTHR. 
GEC BRT402E, £50 ono. G3VL Y, 74 Highlands Road, Fareham, Tel 
Titchfleld 2357. 

Riiy Creed 7B with cover, £10. Cathode ray monitor for rtty, can be 
used as normal oscilloscope, £12, together with lnstrctn manual. 
G3VWR, " Brumbles", Howgate Lane, Bembridge, IOW. 

Variable psu, outputs 0-250V 60mA, 0-25V 60mA, overload trip ; 
2X6·3V at 2A, metal case, output terms on front panel , unused, 
£5.50. G3YNA, 169 A shburnham Road, Hastings. Sussex. Tel 29794. 

870 

T rade or buslnen advert.lsements, even from members. will not 
be accepted for Members' Ads but should be submitted as classi­
fied or display advertisements In the usual way. The RSGB reserves 
the right to refuse advertisements, and accepts no responsibility 
for errors or omissions or for the quality of goods offered for sale. 

Members are advised to enclose a stamped addressed envelope 
when replying to advertisements. > • 

No correspondence concerning this free service can be entered 
Into. 

See the current order form for further details. 

Heathkit amateur band rx HR-10B, 10-80m, brand new, little used, 
immac cond, £50. Pref buyer lnsp and coll or carr extra. Wayland, 
443 Hinckley Road, Leicester, LE3 OW D. 
NbPm/am 70cm to, brand new with eel and output valves, £4 ea. 
Nbfm 2m txs, used, £1.75. 70cm tx/ rxs comp with hndbk, exc cond, 
£15. TW 2m communicator, ac psu, hndbk, £40 ono. G8ATK. QTHR. 
Tel Farnham 5765. 

Racal 5 digit counter freq meter SA43B/ 10, wkng order but valve 
model. Wanted: 70cm varactor trlpler, /P digital voltmeter. G3VMR, 
QTHR. Tel Maidenhead 24929. 
R107T, S meter, hndbk, £10. R110, 10-60MHz. £3. Psu stab ht to 500 
mA, many Its, bias. £5. 52 Sender psu + modulator, Class B, inc 
modulator t rnsfmr, £5. Buyer coll or del up to 30 miles. G3VAX, 
QTHR. 
DXIOOU, £40. KT320 rx, £15. Hartley 13A scope, £22. Japanese bug 
key, £3. Taylor 45A valve tester, £5. Jason kit wobbulator, £7. Q 
Over, £3. Avo all wave osc, £5. Buyer coll. G3MMQ, QTHR. 

KW2000B with ac psu, llttle used, hndbk + clrc d lag, £165. 2 ETM 
elec keyers, as new £16 ea or both for £175. Pref buyer coll. G3YGU, 
QTHR. 
h/b 160m df rx, £8. G3COI, 58 Springhill Park, Penn, Wolverhamp­
ton. Tel Wombourne 2288. 

Eddystone EA12, gd cond, £120. Heathkit Q mull, 455kHz If, £5. 
GISSUM, 13 Maralln Avenue. Bangor, Co Down. Tel 2674. 

Heathkit GR-78, £65. Marconi TF144, £10. TF340, £3. Avo Mk 8, £20. 
Megger, £10. Phillps gdo, £7.50. Halllcrafters S-27, £15. 11 channel 
marine vhf tx/ rx, £15. HRO, 1 coll tatty, £4. Write only. Rivett, c/o 6 
Pollards Hill North, London SW16. 

Pair Fantavox walkie-talkies metal cased superhets in exc order. 
£16. 6BE6, 6BA 7, 6CH6, 25p. GEC 100kHz xtal, 60p. CV415/TT15, £1. 
4242A/242, £1 .50. Wanted: 813, 144MHz cnvtr. G2ACT, 14 Station 
Road, Poppleton, York. Tel Poppleton 4366. 
Halllcrafter SX110• rx, gd cond, 0·538- 34MHz with bndsprd 80- 10m, 
£30. G3TVX, 32 Huntingdon Road, Cleveleys, Lanes. Tel Cieveleys 
4758. 
Solartron psu AS7S4. Stblzd 200mA, 6·3 6A ct. 6·3 2A, £5, with 
manual. Buyer coll. Baldwlnson, 33 Cherry Close, Tulse Hill Estate, 
SW2. 
KW low pass Otr 750 channel 1, Belling Lee sockets. £2.50. GC3YIZ. 
QTHR. Tel Guernsey 57868. 

Sommerkamp FTOX500, absolutely perf cond, hndbk, £190 ono. 
Pref buyer coll or del up to 80 miles. G4AMF, 4 Hall Street, Hoyland, 
Barnsley, Yorks. Tel Barnsley 743414. 
40m Ix, 30W, £10. 500-0-SOOV trnsfmr, £2.50. 500V psu, £5. SW 
modulator + psu, £10. Woden UM1 trnsfmr, £2.50. Phillps cas­
sette tape deck (new), £6. 75/500 swr bridge, £4. 75/500 dummy 
toad, SOW, £2.50. Blessed, 60 St Peter's Avenue, Cleethorpes, 
Lines. Tel 63862. 

Mohican 2m cnvtr, built-In external preamp, £30 ono. 2m Ix, 25W 
rf, built In modulator ac psu, £10 ono. 8/8 slot, £4. Miniscope + 
wobbulator with spare tube, £10 ono. QV08·100s, brand new, £3 
ea. 6K7Gs, 6K8Gs, 6B8Gs, 607s, 10p ea, 2m cnvtr, 28-30 I.I., transis­
torized, £5. Gl8A YZ, QTHR. 
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Eddystone hi/ml comm rx, Model 830/7, vry little used, mtchng 
spkrs, head set, manual, £230 ono. Heyman, Wongas House, S 
Holmwood, Surrey. Tel Dork/no 6314. 

Valve tester, £3. Cossor 3313 osclltograph, £2. 6-12V de transistor 
cnvtr psu, £4. Command Ix with mod 160m, £5. Wavemeter 1191, £2. 
Wavemeter 1310, £5. Cossor scope telecheck/matter gntr, £12. 
Other gear. G3SIK. QTHR. Tel Ot -883 1t36. 

HA350 rx in mint cond, no mods, comp with hndbk and calib xtal . 
USA version supplied with auto tmsfmr, £50. G30SW, QTHR. Tel 
Wylam 2434. 

2 Vols Radio Communication 1969, 1970, 50p per vol I- post. 2 valves 
UUS, 2 valves UU5, 40p ea + post. GSWP, 31 Lascelles Hall, Klrk­
heaton, Huddersfield, HD5 QBE. 

School lab eqpmnt, Negretti + Zambra quick reading potentio­
meter, £9. Tinsley Wheatstone bridge, £8. Sae lull list. AVO 7, 50A 
1 100A shunts, 50p ea. Cossor 1035 scope, £15. TF144G slg gntr, 

£12. GSA YN, 32 Iron mill Lane, Crayford, Kent. DA 1 4RR. Tel Cray-
ford 24625. 

70cm pa 4CX250B with blower + psu, meters, leads etc, £16. 70cm 
pa QQV06940A + psu, £8. Pye Im 2m Ix, new £10. GSCKH, QTHR. 
Tel 01-644 2687 (after 6.30pm). 

RCA rtty tu mtchng the AR88, £30. 191n rack cab, 101n high 13in 
deep, £2. J Beam 1in by 201t/ P mast with rigging, £4.50. Other odds 
and ends, dets on request. Boyd, 18 Meadows Road, Lower Wiiling­
don, Eastbourne, Sussex. Tel Eastbourne 52721. 

Constant voltage stab, 190-260V output 235V 150V, £5. Garex Mk 2 
2m cnvtr with xtal, new with box, £10. Top band KW Mk 2 Ix, mint 
cond, £17. All above + carr or coll. Wanted: VF1U. G3FK, QTHR. 
Tel Broadstone 2631 . 

Xtal set, homebrew 1920s, Basket coils, xtals + holder, £2. Colum­
bia 352 Model O-V-1 radio comp with valves, £3. G3AKD, 52 High 
Street, Bottlsham, Cambs. Tel Bottisham 404. 

Heathkit HW100, mic GH12A, swr bridge / M spkr HS-24, dummy 
load HN-31, low-pass ntr, home made psu, mint, £90, the lot. Buyer 
must coll. Owner going abroad. GM3GHF, QTHR. Tel 041-638 5367 
(6pm). 

Codar ATS with control box. G3JAS, QTHR. Tel Weaverham 2575. 

Labgear LG50 60W cw, 40W a.m., exc cond, £25 ono. Del rsnble 
distance or cp. Valves 813, £1.10, TT10 (same as 813, bigger), 80p. 
Pair KT88, £1. U19, SOp. All post paid. GM2HCZ, QTHR. Tel Mon­
lave 345. 
11 Vols Basic Electricity and Electronics, £S. Dictionary of Electronics 
£1. Cossor scopes 103S, £12.SO, 1049 Mk 4, £17.SO. Buyer lnsp and 
coll. Regret w/ends only and please phone before calling if poss. 
GSDJR, QTHR. Tel Slough 26099. 

2m transistor tx (GBARV) with mic and 2 xtals, in biscuit tin, £10. 
2m transistor super-regen rx (Johnson' s CV2), £2. G3VPH, 37 
Tagwell Road. Droitwich, Worcs. Tel Droitwlch 3089. 

HW12A, absolutely mint, £SO. Solid state psu, atu and swr meter in 
mtchng cab, prof finish, mint cond, £30 ono. Wanted: SXtOO, SX96, 
SX99, Eddystone 750 or sim, must be mint. G3SIH, QTHR. Tel 
Melksham 3443. 

KW2000B mains psu, Q mull, £120 inc carr. All enquiries answered. 
G3LKT, QTHR. 

HBW Mosfet 2m cnvtr, I.I. 27-29MHz, Ideal ssb trnsvtr, boxed. £7.50. 
AF239 commercial 2m cnvtr, boxed, 24-26MHz I.I., £6. Transistor, 
tunable, I.I. 24-26MHz in, 1·5MHz out, cased, £6. 30W ex-comm 2m 
a.m. boot tx,£6. Shlrville, G3VZV, 2 Bradford Way,Toddlngton, Beds. 
Tel Toddlngton 2470 (OS2S5). 

Heathkit HW17A, 12 mths old, £45. GBEKX, 30 Hazelbank Close; 
Liphook, Hanis. Tel Liphook 2546. 

HRO + gen cov coilpacks, psu, 191n mounting S meter vernier, N 
limiter, £2S. Heathkit Mohican, £20. Swap either for Pye base high 
or low band. GSCNP, QTHR. Tel 0273 503980. 

Gnrtr from 1,500V megger, set valves for HRO. Siemens high speed 
relays. Moving coil mlc. A VO electronic test meter, comp with 
hndbk, 10 small NIFe cells, all cheap for quick sale. GSDFS, QTHR. 
Tel 021 -354 7769. 

EMI WM16 30MHz scope comp with 3 plug-In wide band high gain 
and differential amps, in gd wkng order and with hndbks. buyer to 
coll, Kingston upon Thames area, £5S. G8DFT, QTHR. Tel 01-942 
1230. 
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Four ele ws 10m T beam, fantastic gain, £10. Hygaln 12A VQ cw 
radial, guys and feeder, £16. Also 30ft 2in hg ali mast in 2 sctns, 
£2.50 or £28 the lot. Buyer must coll G3MLP, QTHR. Tel 09334 2469. 

Hallicrafters S76 rx , SSOkHz-30MHz, gc bs double superhet, manual, 
mint, £35. A TS tx 240V psu and T28 rx, £30. G3ZMT, 34 Pelham 
Road, Birmingham 8. 
Marconi s lg gnrtr TF144G with box spares, £20. Two rotary cnvtrs 
11·5V in 250V 12SmA 490V 6SmA out, 50p ea. Cossor 339 scope, 
£15. Sae further det. Buyers coll. Hickinbottom. 76 Heathfield 
Avenue, llkeston, Derbyshire, DE7 5EL Tel 2526. 

JRSOOSE rx, £45. PM2 preselector. £4. Dowkey valve t/ r switch, £5. 
E-zee match, £10. LG300 tx spares, 813s WBM unit, pi-choke pl­
coil circ, £20. Companion mod/ psu, modulation not wkng, circ, 
cables, £10. Stone, 39 Purrett Road, Plumstead, London SE18 1 JR. 
Tel 01-854 6646. 
Ten-Tee PM2 cw tx/ rx, 80-40m, 12V supply. £18 G3YEP, QTHR. Tel 
Portishead 2312. 
Brand new speech compressors (3), plugs into mlc lead, fully 
shielded, req only PP3 bait, £2 ea or £5 the lot. G2PU. QTHR. Tel 
Cambridge 870454. 
NCXS Mk 2, mint cond, one owner and little used, £160. Morris, 3 
Astley Road, Bradshaw, Nr Bolton, Lanes. Tel Bolton 52384. 
Microwaves. 10ft lengths WG14 H by Hns rigid waveguide nanged 
each end. £2 ea. 221t seml-Oexlble elliptical waveguide with WG14 
adaptors each end, £4. Pair loose WG14 nanges, £1 . used but clean. 
£8 the lot. Buyer coll. G3HRH, QTHR. Tel Codlcote E07. 

Radio Constructor "sure fire" 2m Ix £12.50. 2SW another homebrew 
2m tx, compact, about 20W, unused since bought, £12.50. Copper 
sheet 18in by 18in 20 gauge, bought trade, £2. Seymour. 25 Ryde 
Buildings, Webb Street, London SE1 4RX. 

Very old all brass ship's key, mounted on i in thick slate base Sin 
by 3• in, horn ldsp~r adjustable metal diaphragm mounted on 4 
legs, resistance 2,ooon. bakelite construction less horn, £5. G3JGJ, 
Rose Cottage, Moreton on Hampstead, Devon. 

Fm wireless mlc, Midland model 13-500 hlband cov, bait powered 
by one PP3, all In one unit 7·Sin by 1·Sln by ·751n + trimming tool, 
cost £12.50, accept £S. Pse telephone after wkng hours. Steve, 
llford. Tel 01-S90 0324. 

Marconi rf sig gnrtr type TF390F, £10. R1392 vhf rx wiih mod dets 
for 2m, £6. R1132 vhf rx, £3. Psu P234, £4. Carr extra on all items. 
GBEBM, 31 Ellesmere Road, West Bridgford, Notis. NG2 7DE. Tel 
N'ttm 231933. 

BC348Q rx, wkng order with psu, spkr, £1S ono. Buyer lnsp and coll 
or will del rsnble dist. Judge, 14 Hayley Bell Gardens, Bishops 
Stortford, Herts. 

Marconi WS517 Ix, am/cw/ mew, BOW. comp with modulator less 
psu, £S. Carbon load resistors, 7SU son. 50p ea. G3SDK, 27 Norton 
Crescent, Towcester, Northants. 

Labgear LGSO tx. 60W cw 40W phone, lb cond, £1S ono. G3ZHM, 6 
York Road, Torpolnt, Cornwall. Tel Torpoint 496. 

Eddystone S640, mint, £15. Ekco tx/ rx /M CE/12/ A. £15 the pair. 
Ekco base station CE93/ A + CE94/ A, mint cond. Buyer coll. G3-
MVU, 27 Clifton Road, Ashlngdon, Essex. Tel Southend 77129 
(day), Southend 546627 (evening). 

Pair, as new, 4CX2SOB cw bases and chimneys, offers? RSGB 
Bul//R!dlo Communication 1960 to 1968, few copies missing, also 
few copies 19S2 and 1959, offers? Buyer coll. G3SVD. OTHR. 
Turn counting dial unit 00·00 to 99·99 turns. £2. GW3PJT, QTHR. 
Tel Ruabon 2577. 

APR4 rx, £42. RDO rx, £16. Rf units for APR4/ RDO 38-95MHz, 
9S-300MHz, 300-1,000MHz, 1,000-2,000MHz, £6 ea. Panadaptors, 
match APR4/ RDO, £16. Teletype 19 page printer, tape tx, table, 
power unit, £2S. Barry-Peters, Blue Coat School, Wavertree, Liver­
pool L1S 9EE. Tel OS1-733 1407/8 or 7221 4446 (evngs). 

Heath HW32A tx/ rx with psu, mic and ldspkr. exc cond. Buyer coll, 
£60. G3YJH. 317 Old Walsall Road, Great Barr, Birmingham 22A. 

Hammarlund HQ170A, mint cond, £85 ono. G2HFI, 18 Newlands, 
Lani;ton Green, Tunbridge Wells Kent. Tel Langton 2647. 

Mlnlmltter Mercury 150W ix, 80-10m am nblm, cw needs slight 
attention, £30. G6FI, QTHR. Staines S2785. 

Heathkit Mohican, clean cond, wkng order, £18 ono. G8FAK, 46 
Windsor Street, Wolverton, Bucks. 
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KW160 a.m./cw top band Ix. Heathkit RF-1U sig gnrtr, both fb cond, 
best offer. Buyer coll. Wanted: RSGB blazer badge. G3WXT, 
QTHR. 

Trio TS-510 tx/ rx cw fllr remote vfo, mint cond. vry little use, £170. 
Del rsnble dist. G3JBU, QTHR. Tel 0604 43020. 

G3HTA rx am/cw/ssb QP166, Eddystone dial, engineer built, new 
metal cab, Just comp req aligment calibration, wkng perf, £45 ono. 
Lafayette stereo tape-deck 4 track 2 speed, £25 ono. Williams, 135 
Welbeck Road, West Harrow, Middlesex. Tel 01-422 6097. 

JXK 2m cnvtr I.I. 1·8-3·8, 18 countries and 73 counties worked, £9 
post free. G5NU, QTHR. Tel Reading 81200. 

Pye base stn, 2m, exc cond, £20. G8BCA, QTHR. 

70cm trlpler amp, 30W rf output /M psu, few watts, 2m drive, £25. 
G3RUI, 1 Danethorpe Road, Wembley, Middlesex. Tel 01-902 6535. 

Heathkit 0·12u scope, £ 18. Scope CRT type 1324C, new, £2. All 
carr extra, lots brand new Radiospares comps at give away prices, 
send for list with large sae. GM3VXR, 70 Leven Street, Motherwell, 
Lanarks, Scotland. Tel Motherwell 66597. 

Class D wavemeter, new, £4. Codar self powered preselector, £4. 
Radiovlsion Hambander, £3. Mosley V3JR lrap vert, £5. Heathkit 
HP13 /M psu, £18. Pair new QE05/40F valves, 12V version of 6146. 
£2. Davies, 71 Charlock Way, Holywell Estate, Watford, Herts. 

CRIOO rx re-aligned, serviced, £12. Marconi No 13 slg gnrtr, a.m./ 
Im, 20-80MHz film scale, xtal check, £15. RCA audio freq meter, 
£10. Pye lab freq standard 500kHz + I MHz In oven, £9. Homer, 32 
Iron Mill Lane, Crayford, Kent DA 1 4RR. Tel Crayford 24625. 

2 ele mini beam for 21 MHz. Same size as CHI Iv aerial, pref buyer 
coll , £8. GM3POK, QTHR. 

Radio Communication and Bull, 8 Vols, 6 comp, £5 ono. SWM 10 
Vols, 7 comp, £6 ono. Channel Master rotator and control unil, £8 
ono. Electronic organ, cost £123, will accept £80 ono. Numerous 
other books, mags, send for list-sae please. GSCIJ, 31 Westhorp, 
Greatworth, Nr Banbury, Oxon. 

Eddystone 840C gen cov rx, exc cond, with manual, £35 ono. Wanted: 
Katsuml EK-9X el bug. Robertson, 31 Greenways, Bow Brickhill, 
Bletchley, Bucks. Tel Bletchley 2463. 

Honda 1kW gnrtr, one contest one /P operation, £85. KW77 rx, £70 
ono. Eddystone 640 rx, £20 ono. Electroniques QP166 coll pack and 
i.f. mains tx/ rx chassis and case. Offers? GSFIS, 25 Campbell 
Avenue, Acomb Road, York. Tel York 59861 extn 294 (daytime). 

KW201 rx with xtal calib, mint, £80. KW Ezee match, £8. Lp ntr, £3. 
G3VLX, 17 The Weald, Chlslehursl, Kent. Tel 01-467 8093. 

2m cnvtr field effect transistor/bipolar, gd cond, £6. GBEEJ, 51 
Ruskin Crescent, Crown H ill, Plymouth, Devon. 

Hammarlund SP600JX comp with spare valves and manual, lmmac 
cond, £80. AR88, exc cond, spare valves and manual, S meter 
aligned by KWE, Dartford, £35. Tomlinson, Marsh Farm, Clifton, 
Preston, Lanes. Freckleton 632248. 

8iin diam 150-300V de relay meter, £2. Vintage Galvonometer, £1. 
5 Dekatron unit less Dekatrons, 50p. 4 digit counter, 25p. Stamp pse 
for list of other comps. Meek, 39 Horsebrook Lane, Brewood, 
Stafford. Tel Brewood 850760. 

Pye Rangers transistor type ready cnvtd for 2m, almost mini cond, 
with diag, £10 + carr. GW3GDO, QTHR. Tel Cardiff 755224. 

Mosley Mustang 3 ele 3-band yagl, 18 mths old, weather-proofed, as 
new, £20. Buyer coll. G8WS, QTHR. Tel Maidenhead 23239. 

2m Pye Vanguard 25W tx/ rx, lb cond, with remote controls + cables, 
offers. G3VKP, QTHR. Tel Cambridge 55341. 

Lorenz T36LO printer, immac, £25. Redifon fsk adaptor 455kHz I.I., 
as new, £15. Hf bands pa, spare 813, £9. Kit form 2kV tA psu, £8. 
Buyer coll If poss. G3PGN, Steeple View, Pearlree Lane, Dodding­
hurst, Brentwood, Essex. Tel Blackmore (Essex) 822891. 

CR100, cw, manual, noise limiter, S meter, lb cond, £15. BC221, cw, 
charts. psu, £16. Taylor valve tester, £4. Sae for lists, all + carr. 
G3LLX, QTHR. 
75W de ip 70cm 2m phone Ix, self-contained In table top cab, may 
be heard by arrangement, £$0. AR88D overhauled, case resprayed, 
£20. Carr extra by arrangement. G6AET/T , QTHR. Tel 07415 2609. 

Set 8 HRO gc coils, £15. 1,000V 600mA psu, £3. 813, £1. Base, £1. 
Wanted: linear. HD rotator, post extra. G3XUR, QTHR. 

Star SR600 rx, gd cond, £45. A lso Yaesu Musen FL100B tx, £45, 
both with manual. G3HRY, QTHR. 
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Healhkil HW17 modded to HW17A standard, improvements inc 
bfo fitted , £40 ono. GW8BQN, 22 Plasturton Gardens, Cardiff CF1 
9HH. Tel Cardiff 29424. 

Desk top projector, 3m model 88, ideal for club lectures, £22. 10W 
transistor modulator, £2.50. Fm tuner, £2.50. 75W audio amp, SOp. 
Solon 25W soldering iron, 60p. Post extra. G8AWV, QTHR. Te.I 
01-794 9934. 

Eddystone S504 rx, gd cond, £20. Wanted: Radlovlsion "Comman­
der" rx or Hammarland HQ170 or HQ145, state price and cond. 
G5NH, c/o Ariel Radio Group, BBC Club, Daventry, Northants. 
Tel Daventry 2152. 

Grey/green louvred 16swg steel cab, 261n tall, 15!in deep, 141n 
wide, with mounting plinth, suit linear, £3. 2 grey 18swg steel 
cabs 21tln long, 13in tall, 10in wide, suit scope, £1 ea, or £4 the lot 
+ carr. Lepper, 128 Sheephouse Hill, Fauldhouse, West Loth ian, 
Scotland. Tel Fauldhouse 433. 

Codar CR70A with preselector and mtchng ldspkr, gd wkng order, 
the lot for £18 ono. Will del 100 miles, ring or write. G3YNO, QTHR. 
Tel 0482 667252. 

KW swr meter, £4. Fil trnsfmr, 7tV 3A, £1. 5,500kHz xtal, new 
unused, with base, £1. post paid, G2GM, QTHR. Tel Freshwater 
2709. 

KW2000B with ac psu and KW1000 linear amp, exc cond, will cons 
offers. Also Hartle11 13A scope. G3WXD, QTHR. 

Solartron CT316 de -6MHz, gd cond. Heathkit Q mull, 1·6MHz i.f .. 
offers. Wanted: Heathkit spkr for RA1. Ellis, Pierrepont School, 
Frensham, Farnham, Surrey. 

Viceroy 111A extra fltr6146Bs, £90. KW77 rx, £70. KWSOO linear,£45. 
Will cons del. Palla.nt, "Wheatley" Marlins End Lane, Great Mlssen­
den, Bucks. Tel 2642. 

KW2000A + both ac and de psus, £175 cash. Del 100 miles. T rio 
9R590E, £27.50. Del within 100 miles or £25 collected. TA33JR, 
£10 ono. Del extra. Wanted: Pye base station unmodded. G3LQB, 
12 Oakfield Drive, Kempsey, Worcs. Tel 0905-63 577. 

Solartron 711 S scope, 7MHz bandwidth, offers pse. 10ft sailing 
dinghy, £45. G8AWO, 14 Maryland, Hatfield, Herts. Tel 68010. 

Hallicrafter SX117 comm rx, xtal calib, triple cnvrsn, vgc, no mods, 
£70 ono. BRS 32276, 132 Llmpsfield Rd, Sanderstead, Surrey. Tel 
637 0430. 

KW2000 with 6146B, ac psu, £120. HT40 75W a.m./cw xtal cont, £10. 
3 speed tape rec, Collaro studio deck, £10. G3ZNW, QT HR. Tel 
01-432 2343 (office). 

EK9X keyer, £5.25 post paid. G3FNV, QTHR. 

KW Vespa Mk 2/ KW201, 1st class cond, offers, G3WBL, QTHR. 

Drake 2B with 2AC 2BQ, extra xtals inc 160, set spare valves, £100. 
Heath QPM-1, £5. Set valves for KW2000A,°£7.50. 4m gear xtals, ex­
AJH units, J·Beam 4 ele, oddments, sae list. GSRP, QTHR. Tel 
East Hendred 384. 

Integrated uhf/ vhf Iv tuner, tuner type AE01530, req 12V de 38MHz 
i.f., 2 AF186, 2 AF178 transistors with circ dlag, 50p 4 postage 20p. 
Bartlett, 4 Kelsall Close, Kidbrooke, SE3 OJJ. 

Self erecting 10ft 6in whip aerial, collapses to 8 17in sctns which 
erect by Internal spring and wire, suit /M, £2. Mann, 45 Old School 
Lane, Milton, Cambridge. Tel 0223 824150. 

SB300, cw, all fltrs, mint cond, £130. SB400, mint cond, 2 spare 
6146s, £110. Pref buyer coll. G3JNX, QTHR. Brlxham 3142. 

70MHi cnvtr, commercial DL6SW type, 28MHz I.I .. £7 + pp. 70MHz 
base tx, QV03-20A pa, 2 xtals, £5, buyer coll. 70MHz Reporter, 
xtals 70·320, £3, buyer coll. G2BVN, QTHR. 

BC221 with charts and spare valves, £14. Admiralty P38, psu 110· 
260V input 250V de 6·3V ac output, £3. G30SE, QTHR. (new Call­
book). Tel Nuneaton 67992. 

KW2000B and ac psu (2 trnsfmrs), fitted 6146Bs, In orig packing 
with mic and lpf, £180 ono. G3VFO, QTHR. Tel (B'ton) 684659. 

TW2 2m Ix, fixed or / M-/ P, comp with 12V transistor psu for /M, 
£25 ono. 70cm cnvtr AF279 rf al 279 mixer I.I. 28-30MHz, £10 ono. 
G3ZYC, Farm Close, Pentrich, Derbys. DES 3RR. Tel Ripley (0773) 
3883. 
1C2F 2m tx/ rx with 145MHz xtals, mint, £.60 ono. Shure 201 mic, 
£2.50. BM3 mic with stand, £2, AU + carr. G3PRD, 44 Watson 
Road, Worksop, Notis. 
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KW Vanguard tx, 160-10m, £20. Eddystone 888A rx, £50. HRO-MX. 
9 coils + psu, £15. G3VFI, QTHR. Tel Fareham 3120. 

20W am/cw 2m tx Inc psu, £12. Very gd 2m nuvis1or cnvtr, £6. Git 
mesh dish, £10. Unfinished Cornlshman, inc psu, £10. All ono. Sae 
list of other uhf gear. G3ZON, OTHR. 

Panda Cub tx, 160-lOm a.m./cw, gd cond. G3VEH, 71 De Frevllle 
Avenue, Cambridge, Cambs. Tel Cambridge 58068. 

Evershed and V lgnoles 500V megger, £15 ono. A lso Advance type 
E2 sig gnrtr, 100kHl-100MHl, £20 ono. G3VLH, 4 Benhan1s Close, 
Horfey, Surrey. Tel Horley 6732. 

Hallfcrafters S-27 vhf rx, 28-143MHz, £14 ono. Collaro studio lape 
deck, solenoid operated, 3-heads, £3.50. A VO rf sig gnrtr. £5. 3+1n 
scope tube and 19in chassis, 75p. GSEii, 76 Wllshere Crescent, 
Hllchln, Herts. 

Heathkit DX60A, 6146B pa wllh 4 a.m. xlals and h/brew vfo free. will 
del 25 miles, vgc, £31. G3YVF, 123 Knights Road, Hoo, Rochester, 
Kent. T el St W erburgh 2219. 

G2DAF Mk 2 tx wilh xtal ntr, built with extreme care, jusl comptd 
but needs dial. 6146s and 3 xtals only, vfo and ntr only tested, 
£25. G3LKW, 71 Ferndale, Waterloovllle. T el W aterfoovflle 4146. 

Practical Wireless, Radio Constructor and Radio Communication 
back-copies. Sp ea. List of dales available. Forsbey, 123 Harestone 
Hills, Caterham, Surrey CR3 6DL. Tel Calerham 43498. 

Pot cores. 1 N4001, 3p ea. I Cs from 21P ea. All brand new, encap­
sulated Memo) reed relays. Sae for list. GSDL T . 17 Cadnam Close, 
Strood, Rochester, Kent. Tel Medway 77405. 

Property of fate G3JWR: BC221, slg gnrlr, valve tester, CR100, 
BC342 B2 Ix + rx, Averly transistor psu, 1·8 /M tx and other gear. 
Sae for list. G2ZZ, QTHR. Tel 01-472 2153. 

Selling cheap: base for 813. Wideband 23MHz i.f. strip, suit micro­
wave rx. Wavemeter type W1646, 18-27MHz. Wanted: coaxial c/o 
switch, new 4CX250B. G3KH, 133 Station Road, Cropslon, Leicester 
LE7 7HH. 

Xtafs: 10X type 2MHz, small 4·3MHz. miniature tOXZDHS, 22000, 
24000, 26000, 28000, 30000, 32000, 36000, 38000, 40000, 41000, 1363·7kHl, 
50p ea. Wanted : free or very cheap surplus rx or tx eqpmnt for 
school club. G4ANM, 1 W iimington Avenue, Orpington, Kent. 
BR6 9BJ. 

GEC Im vhf 180MHl ship/shore tx and mtchng rx, mains, rack 
... + circ dlag, offers. Gresham trans 625-0-625 CT 250mA, 2.6·3.3A 
3-15-0-3-15 CT 4A, £4. Gresham trans, 400-0-400 200mA 6·3 2A, 6.3 
3A, 3-15-0-3-15 CT 3A, £3. G3USZ, QTHR. Tel Upmlnster 23699. 

CR100 rx with manual, £12. Geloso 4{102 vfo will drive two 6146s 
never used, £6. RF26 unit, £2. G3XLB, QTHR. T el Formby 71968 
(lanes). 

WANTED 

From Norman Gladstone, 11 yrs' old schoolboy/swl. " I have no rx, 
but t do have £6 for Christmas. Please, would anyone with an old 
rx to spare sell it to me. I will collect It mysell if it is within walking/ 
bussing distance." 18 Limerick Close. Bracknell. Berks RG12 1 YA. 

Xtals FT243. 8106·7kHz, Channel 72, several rcq. G6TS, QTHR. T el. 
Bournemouth 35886. 

ETM-2 or ETM-3 el-bug or similar. Heath metal locator GD-48, 
would cons one not wkng. G3UAA, 28 Loxley Road, Glenfield, 
Leicester. l 'el Leicester 875241 . 

For loan or hire psu (ac) for Swan 350, second half Dec and all 
Jan while on leave In Britain. Pref with plug to suit 350. Reply after 
Dec 18. VK2AKX/G3NDH .. cj o Willis, 32 High Street, Whitchurch, 
Aylesbury, Bucks. 

TD03/ 10 or DET22 valves. G3FRV, OTHR. Tel Crawley 23359. 

Vintage radio books: Ou/line of Wireless, by Ralph Stranger; 
Chambers Encyclopaedia of Radio etc. Besford, 49 Blake Road, Gt 
Yarmouth, Norfolk. Tel 2677. 

Thorn 3,000 frame time base uni!. G3TDZ, QTHR. Tel Pudsey 5478 
(daytime only). 

Fllrs on centre freq ol 1·6MHz-10·7MHz bandwidth, 3·5kHl to 12kHz 
for group project, buy or exch for 455kHl, SkHz and 10kHz mech 
fltrs. G3YJC, OTHR. 

Modern record player In gd cond, pref wkng, please state price. 
Dalgleish. 5 Craiglockhart Park. Edinburgh EH14 1ER. T el 031-443 
3381. 
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Model dynamo, either permanent magnet or electro-magnet, con<f 
immaterial, trembler ports etc for Induction coils for my private 
collectlon. G2FXA, QTHR. 

Any info on W1191A wavemeter, will buy or borrow. 2m, 8 or 10 ele 
beam. G3ZTV, 15 Lindsay Road, Sprowston, Norwich, Norfolk 
NOR 92P. T el Norwich 44602. 

Front panel for Pye base Ix or scrap PTC3302 Ix with front panel 
Intact. G8CBE, QTHR. 

University radio society req comp 2m Ix with mod and mains psu, 
3-10, 3-20 pa or why? Must be In ful l wkng order, prel view first. 
G3UCL, QTHR. 

70crn Ix, must be of clean neat construcfion + gd wkng order and 
have mod ~ psu comp. G3WPX, QTHR. T el High Wycombe 34143. 

Wartime utility radio mains or ball, also xtal sets or part s for same. 
Williams, 204 Dysart Road, Grantham, Lines. 

Radio Communication Sept 1970, 50p inc post. Notify first by airmail 
postcard. 7Q7LZ, PO Box 59, Mzuzu, Malawf. 

Early copies of T & R Bulls, Amateur Wireless and Wireless Worlds 
l o 1935. Cash only. Brown, cjo 203 Middle Park Way, Leigh Park, 
Havant, Hants P09 4NQ. 

18AVQ, 10-BOm vertical aerial (hy-gain) 40ft lelomast with rigging 
kit. G3JMO, QTHR. 

SSB Ix for top band only. G3NJP, Shandon, Wlllesley Pound, 
Cranbrook, Kent. 

Info on Dumont CRT type 3ADP1. Whitworth, 83 Southbrooks 
Avenue, Hartlepool, Co Durham, TS25 5JB. T el Hartlepool 3833. 

Trap dipole, G3UOV, QTHR. 

4CX250B valve bases, suitable vhf/uhl use ~ chimneys and anode 
clips, HRO coils particularly 28-30MHl bndsprd. OOV06·40A, ORO 
c/o coaxial relay low loss for vhf use (reasonable prices please). 
G8CXN, 4 Keyes Gardens, N Jesmond, Newcastle on Tyne, 2. 

Ham Radio Vols 1, 2 and 3, Radio Communication Vols 1968. 1969 and 
1970. QST Jan 1970 to date, SWM 1967 May, June, Jan i966, Feb 
to Dec 1965, Feb to May, Sept, Nov. G8EVG, 53 Larkhlfl Lane, 
Liverpool L 13 9Bl. Tel 051-226 3488. 

2rn {M tx/ rx, pref cnvtd, Cheap comm rx with am bands for school 
ARC. GSAOZ. QTHR. Tel Bournemouth 66458 (alter Spm). 

Newly wed swl requires cheap rx for 160/80m, preferably cw only 
or all bands. T el Newark 21755 alter 7pm except Tuesdays. 

Can anybody help 16yr old schoolboy with cheap relfallle eqpmnt to 
generate 240V ac for use In a ham shack. May, 80 Green Lane, 
Great Barr, Birmingham B43 5LE. T el 021-357 8692. 

An original RCA AR880 cab in rsnble cond or a scrap AR88 rx. 
G3JT J, QTHR. T el Plymouth 75301. 

JR60 rx, KW E-ZEE match, 15-20 beam. G3YFI, QTHR. T el Leeds 
664823. 

Hartley Turner or Voight spkr, anfique wireless rxs, spkrs, 
books, mags, catalogues, or comps. Collecllon arranged. G3KPO. 
"Alverslone''. Luccombe Road, Shank/In, IOW. T el Shanklin 2586. 

HW17A or homebrew 2m tx, input not fess than 10W. 2m cnvtr, i.f'. 
28-30MHz, at rsnble cost. Must be gd cond. G4ANH, 56 Oakmoun t 
Road, Chnndlersford, Hanis. 
Circ for Ministry of Defence tester, performance type 9170, part of 
740test set. 28V operation, 100·150MHz. All replies answd. G8CXS, 
OTHR. Tel Sheffield 396774. 

10V 10A ct mains lrnslmr. Gl3XLK, QTHR. Tel Belfast 650652. 

KW Q mult for 201 rx comp with plug etc and In gd wkng order. 
G3ZDO, QTHR. 

Heathkit HW12 or HW12A tx/rx. G3TEP. 3 East Cawledge Park, 
Alnwick, Northumberland. 

Electroniques stabqoil, 1 ·81l and 1 ·Sbp. G3VEB, OTHR. 

Two R220 rxs wilh 12V filament trnsfmrs, frequ 70·00-70·375MHl If 
poss. Xtal either B7G base, FT243 or HC6U, 10.900, 10,890.10,856·71 
kHz, Urgent. Gl3RNY, 13 Avonmore, Antrim Road, Ballymena, Co 
Antrim, N Ireland. T el B'mena 41468. 
Psu for Hammarlund superpro rx (wartime model). Woollons, 12 
Meadow Way, Letchworth, Herts. T el Letchworth 5535. 

Buy or borrow: (a) circ or hndbk for EMI WM1 scope, (b) cnstrctn 
dets for Brenell soundmaster lapcdeck kit. G3XZK, 1 Mlserden 
Road, Cheltenham, Glos. 
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Urgen1: lx/ rxs A40/6Z5/A41 or s im for cad el use, must be cheap. 
Prince, Fleld House, 25 Chillern Road. Burnham, Bucks, SL1 7NF. 

Any free or vry cheap surplus eQpmnt for newly formed school club. 
Any unwanted rx or tx greatly appreciated. Will refund carr. G4ANM, 
1 Wilmington Avenue, Orpington, Kent BR6 9BJ. 

Manual for R107 rx. Creed 7B page printer motor psu, terminal 
unil. Gardner, 47 W ilson Streel, Grangemouth, Scotland. Tel 
Grangemouth 3702. 

Wavemeter for 2m, pref range up to 2nd harmonic, eg Eagle RF40. 
State dets. Also reQ Info on Ranger 2007 conversion for 2m. 
GW4AOR. 85 Garth Road, Bangor, Caerns. 

70cm cnvlr In gd wkng cond 28-30MHz I.I., state price. GW4AMV, 
11 Broadacres, Leckwllh, Cardiff, S Wales. T el Cardiff 387076 
(evenings). 

Heathkll RAl a.m. bands rx In gd cond. Riiey, 150 Bedworth Road. 
Bulkington, Nr Nuneaton, Warks. Tel 0203 314946. 

Hndbk or clrc diag for wavemeter Class D No 2. G3JON, 30 Alms 
Hill Road, Sheffield S11 9RS. Tel 0742 367774. 

Case front, graticule, hood and probe for Hartley 13A scope. Also 
A TU No 12 for R210 rx. Jackson, 38 Haslemere Road, Thornton 
Heath, Surrey. T el 01-689 2727. 

Loan or purchase circuit and info or Varney's Elizabethan. G3YYM, 
OTHR. 

Drake 2B or R4B, KW77 o r sim rx. will exch 444T as new for Shure 
444. G2UZ, 2 Clift Road Gardens, Leeds LS6 2EY. 

Gd bndpass fltr for 2m. Harris, 6 Chestnut Avenue, Lutterworlh, 
Rugby, Warks. Tel Lutterworth 2284. 

Buy or borrow circ and/or hndbk on BRT402E. G3DBU, OTHR. 

lnstrctn book for SX28, fair price. G3EBG, " Redroofs", Oak Hill, 
Stapleford Abbots, Essex. Tel Romford 45041. 

Student amateur req OX40 Md VF1U or LGSQ tx. G3ZZD, 10 Chest­
nut Avenue, Southborough, Kent. 

Complete Practical Television mag for this year. Hillside, Hoe Lane, 
Lambourne End. Essex. Tel 01-500 5151. 

ham 
radio 

FL 1000 linear. any cond, G30H, OTHR. T el Parkstonc (Dorset) 4694. 
Mains + /M psus for Eddystone EC10. Hndbk for Creed 7B tele· 
printer. Laycock, Hall Place, Fen Ditton, Cambridge. 

Newnes Radio & TV servicing 1961-64, 6F7 and 6B8M valves. Gl3N22, 
Cromlech Park, Kilkeel, Co Down. 

Gen on de scope made by Testgear (Acton) Ltd, has 31n crt (un­
known number) with 12 pin base. Also a VR65A or SP41 valves 
wanted fo r It. Hewitt, 3 St David's Drive, Quinton, Birmingham 32. 

Joystick antenna only (not Joymatch). G3ZAR, OTHR. Tel Hull 
0482 658984. 

Heathkit de psu HP13A. G3KEF, 86 Halford lane, Coventry CV6 
2GW. 

Source or manfctr of IFT8 in G300D tx/ rx in Radio Communication 
Handbook. G3RNV, OTHR. 

840C or CR100 rx, must be in gd wkng cond. Fatherley, 34 Chats­
worth Avenue, Wlnnersh, Wokingham, Berks. 

KW2000A or B. state cond and price. G4ALB, 1 John's Close 
Burbage, Hinckley, Lelcs. 

Heathkit Mohican clrc or hndbk. G3WMM, 24 St Cyrus Road, 
Colchester. Essex. T el Colchester 42453. 

Manual for type W1191/ A wavemeter, any Info appreciated. G3ZTV 
15 Lindsay Road, Sprowston, Norwich, Norfolk NOR 92P. Tel 
Norwich 44602. 

Gd quality gen cov rx RA17, RCA 8516L etc, gd bandspread and 
accuracy more Important than size. G8BCL, OTHR. Tel Halifax 
21885. 

Buy or borrow circ dlags of Minimitter 5 band double superhet rx, 
9n 3 units. Psu, cnvtr. Q mult. Pilkington, 37 Spinning Wheel Mead, 
Harlow, Essex. 

Back issues of Radio Communication for college club library, your 
donations appreciated, surface post refunded. W 4DOD. Box 2067, 
States bo, Georgia 30458, USA. 

magazine•••••• 
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A state-of-the-art magazine written specially 
for the radio amateur 

North America's leading technical publication in 
the amateur radio field, it is published monthly 
by: Communications Technology Inc (Com-Tee), 
Greenville, New Hampshire, USA. 

The subscription rate for ham radio magazine mailed to the UK is £2.50 per year. UK subscription applications 

should be sent to RSGB, 35 Doughty St, London WC1 N 2AE. 
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SOLID STATE MODULES 
63 Woodhead Road, Solid, Lockwood, Huddersfield, HD4 6ER. Telephone 23991 

THE S ENTINEL DUAL GATE MOSFET 2 M ETRE CONV ERTER * Low noi se Oguro 2dB. * G•lnJCdB. * Dual uato MOSFETs In tho R.F. nmpllflo1 and nil1l.H lor o•COll<ml ovCJrlotld a nd 
cron modutatlon charnctcrlstlcs. * Slz.o only 21 '" -. J '" ;.,. If'" aluminium cnse- sllYOf hnmmcr tlnlsh with blac lo. 
trim, * lf1 nlweys In stock: 4-6MHz, 9- ltMHz, tol-l6MH1, 18-20MHL, 23-25MHz, 
24 .. 26MHz, 2'8-30MHL. * A new IF for thoso rocelYers that don'I tuno up to 30MHt - 27·7- 29•7MHz. * Prloe £ 13.7$. 

T H E SENTINEL D UAL GATE MOS FET 4 MET R E CON V ERT ER * Semo speclOcatlon es the 2 meue convortora. * h •took IFo: 25-25·7MHz. 2S-28•7MHz. * Ptloe £13.75. 

THE S ENTINEL LOW NOISE FET 2 M ETRE PRE A MPLIFIER * l ow nolao f'lgur~ t d8. 
* Gain 18d8. * Nol only do they Improve the N.F. ol most convortou bul help If you haYo nn 

l. f . breakthrough problom, and lncreau front ond scloctlwlly. * Slto- motchlf'IQ our Sentinel Converters. P1lce £1.SO. 

S MlO 70cmo FET CON VERT ER * Low noise figu'e 4·Sd8. * l.F. outpul f ·H -146MH.t for connecllon lnl o a 2 metre con11e1t or. Thi s arranoc· 
n1enl means thal we can produce <11 high perlo1mence 70cms unlt tor onl)' 
£13.15. 

NEW. S M1l 70cm& LOW NOISE FET PRE AMPLIFIER * Low nol•tt ngure 3·5d8 . * Gain IOdB. Ptlce U.50. 

T Hl S PI TFI RE 2 METRE A .M. TRANSMITTER * S w•11• Input . At least 2 watts oulout. * 12 volt1 operallon. * M odulallon wave shaping gives oood, clean 100% i.udlo. 

What's On 

* Sln • i · /( 2r x Sl ' deep. * Audio monltorino point lor headphones. Prlco L22.00. 

THE S PITFIRE MODULATO R 
Sl'lmo 1lto ftnd 111pnotuance as tho lrM1srnlttcr. P11co £10.00. 

SOLID S T ATE t MH• SSB GENERATOR * Selootoblo USB. LSB. and CW. * 0·2 voU1 lnlo 80 Ohms oulpul. * Sldobend 1uppreaslon 4Sd8 . Cauier auoDrossion $0dB * A 1ou11d basia for your SSS transmltlor. * Price £t1.00 leu niter and carrier crystals. 

We can also suoply from stock lho tanoo ol tc:VG 9MHt crystal niters 

XF9A SSB 2•5KHz £11.00 
XF98 SSB 2·4KH.t: £11.00 
XF9C AM 3·7KHL £15.00 
XF9D AM 5 KHz £15.00 
XF9M CW O·SKHz £11.50 

Cardar crystals £1.50 osch. 

W e can suppl)' tho modules tor a 2 metre oulpul V.F.O. ror £1S,OO. 

I' ll Jual menHon lhal wo h11110 lols of stock compononl t man)' ol which MO diHI· 
cull to obll•ln. Thoao we wlll supply, otlen a tbolow lr1tdo m lcos. Some o.rnmples 
1ue: 

Erfc IOOOnF dl1cotdal leeo mrouohs &p each. 55p per dozen. 
Erle IOOnF dleu Sp each. 50p per doien. 
Tubular c111mlc l rlmmon 6pf. t2p each. 120p POI dor. 18pf 17.Sp oa. tsp per 
do•. PIH••Y SL6001.c .• SL610, 11.12. £I.IS. SL620. 21, £2.55. SL630 £1.75. SL640 
'1, £3.40. 
N11lonal LM373. £3.20. 

Our c.all•rs &Olm to haYe lound difficulty in finding our new pJ1c:e. We are on 
lho A611. about one mUe from Huddersneld cenlfo. All thl1 goar should be<'• · 
stock but you can 1twars rlno 101 confirmation. 

No Omo lo oet on tho air much t hese days. 10 h&Ye tor dltposal a complete 
Inoue lranscolvar tC-100T and PSU. Price £1'0 , Como end try U. 

• 1n London 
********************* ******************************* 
THE LIGHTS IN REGENT STREET 

ENTERTAINMENT AT THE ALBERT HALL 
ENTERTAINMENT AT THE FESTIVAL HALL 

********************** ******************** ********** 

THE HEATHKIT EXHIBITION 
**************************************************** 
TRAVEL BY INTER -C ITY RAIL 

* 

To The Heathkit Centre, 233 Tottenham Court Road, 
on 13th-24th December inclusive. 9 a.m. to 6 p.m.~Daily. 

Hi-Fi, T est Instruments and other products. 
A Fully Operatio nal Radio Amateur Station available for your 
use and operation. 

A 10% Discount on all Amateur Radio Kits Purchased 
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* 
875 



876 

LOWE ELECTRONICS 
119 Cavendish Road, Matlock, Derbyshire 

T el. Mat lock 2817 or 2430 9 a .m.- 9 p.m. 

Bill G3UBO Alan G3MME 

John 

G3JYG 

Service and Sales 
(evenings & weekends only) 

16 Harvard Road, Ringmcr, Lewes, Sussex. 

Ringmer 8071 

Sim 19 Ell lsmuir Road, Baillleston, Nr Glasgow. 

GM3SAN 041-771 0364 

-~rnJDiJ1LC.IlflLJJlLU 
FT-101 £240 V.F.O . £38 Speaker £10 

Just a short ad, to wish you all the very best for Christmas and to remind you that we are AUTHORISED Y AESU 
MUSEN DISTRIBUTORS FOR THE U.K., have been selling lhis gear for some six years now, have been servicing 
ii for the same period and reckon to know a bit aboul it. W e don't wish to blow our own lrumpel , but when talking 
of stock, spares, facilities and so on, we'd rather you came to Matlock and let us prove a point or two. 

Service (evenings & weekends) : 
Dave Dryden, G3BKO 205 Main Street, Thornton, Leics. 
A lan Bartlett, GW3YSA 35 Pen-Y-Waun, Efail Isa!, Nr Pontypridd, Glam. 

Peter Ward, G3XWX 47 Radstock Avenue, Ward End, Birmingham, B36 8HD 

Please drop us a line enclosing s.a.e. and we'll send you all our guff. 

We also offer H.P. facilities-minimum 10 per cent deposit. 

Hours: Tuesday to Saturday 9-5.30 (closed for lunch t -2 and all day Monday). 

Please note we w ill be c losed Christmas week. 
73 de Alan and Bill 
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The Briefcase 'Scope. 
The IOI has many features 
found only in large, 
high price O scilloscopes. 
Its built-in extras are 

small size, low weight 
and low cost. 

DC-8 Ml IL bandwidt h il l 
SOmV / DIV: sol id state 
throughou t: Scm x "! cm 
screen: - uniqL1e c1rcu1try to 
locksweep: IOOnS-IOrnS 
calibrated sweep : high 
impedance inpll t : I Mu I '.ipr: 
X ,1111p faci I 1 ty : L mu<llil<1 ttun 
facility. 

A general purpose oscillo-

workshop or field servicing 
where low weight, rugg<.•dncss 
and small s1z.c are des1ri1ble. 
Set-up time is short and simple 
ror unskilled personnel or 
students. 

Contact F1eldTcch now to 
find out how Mctcronic 
combine rugged sophist1cn­
t ion with low cost 111 thc 10 1. 

scope. for the laboratory, /~ 

FieldTech H~~g 
I 1cld1 cch limited. London /11rpon (Heathrow), Houn•low. M1ddx. ·r clcphonc: 01-75? 281 ! 

AMATEUR ELECTRONICS 
BIRMINGHAM 021-327 1497 021 327 6313 

Below we show our current stock position of qual ity used equipment, all items of which are in stock at the lime 
of going to 1>ress. Our stock changes daily, however, and It is very much a question o f first come first served, 
but a telephone call will secure any Item, pending receipt of a wril'ten order. 

W e are now able t o offer all items of new Collins equipment and as we have a continual turnover in used Coll Ins 
gear would lle happy to accept this in part exchange against llrand new equipment or for that matter wou ld be 
Interested In the outright purchase of anything with the Collins name on It. 

RA CAL RA· 17 RECEIVER. Magnificent mlnt condilfon •• £200.00 KW 201 AMATEUR BAND RECEIVER. E11.ccll<tnt clc~n coodi l ion . . £80.00 
NATIONAL NCX·S T RANSCEIVER. Mark II. Good All round 

condition • . • . . • . . • • • . . • 
COLLINS KWM·2 TRANSCEIVER. Vc1y oood condition . • 
CO LU NS 75A·2 RECEIVER wllh mcctrnnlcn l Ollor •. 
HEATHKIT SB-300 RECEIVER Oiled 3 Ollc1s. oxccllont , . 
HEATHKIT SB·J40 RECEIVER wllh $86 10 Monitor scopo, 

flllNJ 2 Ollors • • • • .. .. .. 
HEATHKIT S8°30t RECEIVER wllh SB600 $p~3ker unit, Otlod 

2 l'Utors •• •• •• • • • . , • 
HEATHKIT HW·1280 METRE T RANSCEIVER. wllh n>otchlng 

PSU, n1lnt .. .. •• • , .. , , •• •• 
HEATHKIT HW-32 20 METRE TRANSCEIVER, os •bovo . . 
HAMMARLUND HQ100 RECEIVER, wl1h mnh::hing 5pcakcr .• 
Y AESU MUS EN FL·1000 UN EAR. In cxcollent condition . • 
SOMMERKAMP FR·100 RECEIVER. Filled 160 melres also . • 
HEATHKIT MOHICAN RECEIVER. Foctory buill with AC PSU • • 
HEATHKIT MOHICAN RECEIVER. Kil bul l!. o<eollcnt 
CO DAR CRlOA RECE.IVER. Ab11oluli!I~ ns nl!w • • 
STAR SRl6S GENERAL COVERAGE RECEI VER .. 
TRIO 9RS9DS RECEIVER. Sllght marks at c.ase tOllt • , 
TRIO 9RS9DE RECEIVER. EaceUonl condlll on • , 
TRIO 9R59DE RECEIVER. Absoluloly os new •• 
TRIO 9RS9 RECEI VER. In absolutely n1lnt condition , • 
EDDYSTONE MOC RECEJVER. l n o:itccptlonal condl1lo11 
EDDYSTONE MOC RECEIVER. Very ooorS condilion .. 
EDDYSTONE ECIO, Mork I, wllh AC PSU.. • • , • 
EDDYSTONE EC10, Ma1k II. Brand new with guttrAtHee •• 

£1115.00 
£3115.00 
£.1)5.00 

£.95.00 

£135.00 

£120.00 

£88.SO 
as.so 
£S6.SO 
£75.00 
£10.00 
U0.00 
£.35.00 
£17.50 
£30.00 
U0.00 
£31.00 
£39.50 
£35.00 
£46.50 
£45.50 
£.S0.00 
£75.00 

HALLICRAFTERS 5108 RECEIVER. Fni rly good condition 
c1.ternally • • . • • . _. . . .. 

LAFAYETTE HA2.30 RECEIVER. b.cellent condil lori. . .. 
LABGEAR 160 TWIN TRANSM ITTER. Wllh mnlchlno AC and 

DC PSU"s .. . • . . .. .. .. . . ·· 
KW VANGUARD TRANSMITTER. Used condition. Cnllors onlv . . 
PANDA ·cue· TRANSMITTER. As obovo •. 
KW VESPA MARK 11 TRANSMITTER, with PSU. lmmacula10 
CODAR PRESELECTORS AND '0 ' MULTIPLIERS. From 
EDDYSTONE 740 RECEIVER. Ea.ccllonl olcctrh;nll)' but poor 

£40.00 
£23.SO 

£29.00 
£25.00 
£24.00 
£.95.00 

£5.SO 

cdcrnnl condl11on £22.00 
TRIO JR·SOO RECEIVER. As now 3 month$ guarantee.. , • , , £58.00 
AR88D W nve Chanoe Switches. complete ceramic switch assen1bl't 

osprovlouslyadverllsed • • •• •. • , £1.2S 
GUY WIRES. Brond now end boX"ed 32' 6• tolnl longlh, high Qunllty 

s trondod who, Jnterpo!iied wllh 6 egg lnsulfttor~.. O.ts 
MEDCO FiUors. Tho suppl)! positron o f lhesc hos now OBScd and onces n nd 

types as per Auousl lssuo. 
KW ACCESSORIES. All Items av{'lllable horu stock. Including tho n-.iw t< W10l 

A nt&nno Tuning System. 
HAMGEAR EQUIPMENT. A vallnble from stock. 
G· WHIP A NTENN A_£. Futl h'jOgC ffom stock. 

An S. A.E. wlll bring o prompt rl!ply to your OnquJfles. 
AH type.a of cqufpmen1 m oenUy tcqultC!d- plc!'.ue slate ptice when 
wrillna. 
Full ciomon•trotton focil lllos tand f.•x.ci!Oenl nor~lno for 1110 ccillcr. 

ELECTRON HOUSE, 518-520 ALUM ROCK ROAD, BIRMINGHAM 8 
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FOR 2 
PYE RANGER 15 2202 ready modified for 2m AM, 12volt+ or- earth, boot mounting wi th cables, control unit, 

mic and crystals for one channel (our choice). Carr. £1.50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £28 

PYE RANGER 2107, 5 watt output, ready modified for 2m, AM, 12 volt I or - earth, boot mounting wi th cables, 
control unit, mlc and crystals for one channel (our choice). Carr. £1. . . . . . . . • . . . . . . . . . . . . . . . . . . . . £28 

PYE BASE STATION TRANSMITTERS ready modified for 2m, 19 inch mounting, mains power supply, 
QQV03-20A PA, 30-40 watts Input, aerial change over relay Incorporated, crystal (our choice) included, 
requires crystal mic and mains lead to operate. Carr. £2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £45 

Type ODA T X/RX, 1 watt AM 116-132MHz, will convert to 2m. p & p 75p...... ...................... ... £15 

HUDSON AM108 mobile, will convert for 2, dash mount, 1 or - earth, transistor psu S watts AM with circuit. 
p & p SOp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £15 

100W MODULATORS PP Parallel min 807's S .~ S .•. 9. Circuit P. & p. 50p . . . . . . . . . . . . . . . . . . . • • . . . . . £ 10 

MURPHY MR806 Tx/Rx 2M conversion data, 15 watts, QQV03-20A PA. p. & p. £1 . . . . . . . . . . . . . . . . . . . . £ 10 

COSSOR 103BE FM Tx/Rx, QQV03-20A PA 15 watts for 2m Mobile Conversion. 5 x 10 x 18 p. & p. £1 . . £ 15 

CRYSTALS 8002, 8081-25, 6001, 6009, 6016, 6024, 6031 , 6046 6054, 6076, 11764, 8820, 8837, 7816, 7833, 7850, 7002, 
7005, 7010, 7017, 7032, 7047, 7054, 7077, 7092, 7099, 7172, 7129, 7270, 8007·4,8007·69, i090·7, 6010,6021 , 7060, 7080, 
7090 . ... . ...... .. ... . ............ . .......... . ..•...•.....•........ . ...... . .... . ............. each £1 

BAGINTON ELECTRONICS 
(G3TFC) 

MARKET CORNER, BAGINTON, WARKS. CVS 3AP 
Phone coventry (0203) 302668 

MICROWAVE MODULES LIMITED 
RADIO CONSULTANTS and MANUFACTURERS 

432 MHz MOSFET CONVERTER 

ALL R.F. CIRCUITS IN MICROSTRIP. TYPICAL NOISE FIGURE: 3.8 dBs TYPICAL OVERALL GAIN : 30 dBs l.F.s: 14 -16 MHz, 
28-30 MHz. Other l.F.s available to order · SUPPLIES: 9 - 15 volts at 20 mA Positive or Negative Earth · R.F. Connectors: Standard 

Belling-Lee · BNC 50/75 ohm may be supplied for 50p extra. PRICE £18.50 
ALL EQUIPMENT GUARANTUD FOR 1Z MONTHS, POST and PACKING FREE, PLEAS£ SEND S.A.E FOl'I PUl'ITHER INFORMATION. 

MICROWAVE MODULES LIMITED 
4 Ne wling Way, W orthin g, Sussex, En(lland Telephone 0903 64301 
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THE SENATOR CRYSTAL BANK 
G3UGY CRYSTALS FROM STOCK AT KEEN PRICES Phone 01-7691639 

Laps. Cuuers. Coners, Counters, T cst·scu. Optie:al·chcc:ken, lonbom­
budment equipmcn.t.. tcmpcrat urc·control chambers, polishers, 
votcuum dryers. h um1d1ty controllers. plus the essential know.how. 
m•ke SENATOR CRYSTALS wh>t it is uxby: the first place 10 con .. ct 
when you need sood crystals quickly. 
55.000 BRANO NEW, modern crystals under our control and 3.Ctually 
in our own stockrooms, is sufficient reason for our customers who ranie 
from ;:amateurs to the post office, government departmenu. unive rsities 
;ind lcadinc clectroniu m;mub.cturcrs. to order from SENATOR time 
and ti me asain, parucularly when they need crysc:als in 2 hurry. 
Herc :are iusc. ~ row of the popubr frcquencie.s actually in STOCK now: 

k H z MHz 
100 in HC13/ U £HO 30·000 in HC6/U £1-60 
4SS in HC6/ U '• ' £1 •7S 32·SOO In HC18/U • £1 ·60 
500 in HC6/ U £MS H ·OOO in HC18/U ' £1-60 

MHz 31-500 in HCl8/ U • £1-60 
1·000 in HC6/ U £MS 3S·OOO in HC18/U • £MS 
2·000 in HC6/ U £1-60 35'500 in HC18/ U • £MS 
J.500 in HC6/U £MS 38·666 in HC18/ U L £1-JS 
5·000 In HClS/ U ' £HO 40·000 in HC18/ U • £1-60 
7·000 In HC6/U £1'50 42·000 in HC18/ U • • • • £1-60 
9·000 in HC6/U £1'50 70·000 in HCl8/ U •· £2·00 

10·000 In HC6/U £HO 71·000 In HC18/ U • £2·00 
11·000 In HC6/U £1-SO 72·0SO In HCl8/U • • • • £MS 
19·SOO in HC6/U £1-60 72·42S in HC18/U • £1'75 
24·500 in HC18/ U • £1·60 72•500 In HC25/U • • • • L1·7S 
25·000 In HC6/U £1-60 72·525 in HC18/U • £MS 
26·SOO in HC18/ U • £1 •60 

• - Also in HC6/U • • • - New frequency. 
TWO more Stock frequencies: 454 kHi •nd 456 kHi in HC6/ U, useful 
for sidc·b:and filters etc. u £1 ·75 each. 
And here's our STOCK range of BRAND NEW HC6/ U 8 MHz for 2M: 
9·007 9·012 9·019 9·021 9·032 9·041 9·043 9·().47 9·049 9·0555 9·059 9·061 
8·070 8·081 8·091 8·100 8·104 8·107 
All at £1 ·25 each, post lreo. These crysuls pull well when VXO'd. 
Here arc some popul:ar frequencies for VHF, home station. mobile 
ch•nnels • nd R.A.E. N . ALL IN STOCK: 
8·0555 MHi in HC6/ U for TX X 18 - HS·OOO MHz 2M Mobile £1·25 

44·7666 MHz in HC6/ U for RX 3 + 10·7 MHz 
HS·OOO MHz 2M Mobile £1·80 

8·100 MHz in HC6/ U for TX x 18 HS·BOO MHz for RAEN £1·25 
4S·0333 MHi In HC6/U for RX 3 + 10·7 MHz 

- 145·800 MHz lor RAEN £1·80 
12·975 MHi in HC6/ U for RX x 12 - 10·7 MHi 

1 I ·1916 MHi in HC6/ U for RX 

12·0833 MHi in HC6/U lor TX 
8·7825 MH• in HC6/ U lor TX , 

29·780 MHz in HC6/ U for RX < 

HS·OOO MHz 2M Mobile £1·60 
12 I· 10·7 MHz 

HS·OOO MHi 2M Mobile £1·60 
12 145·000 MHi 2M Mobile £1 ·60 

8 - 70·260 MHi 4M Mobile £1 ·60 
2 + 10·7 MHz 

- 70·260 MHi 4M Mobile £1 ·6S 
6·74666 MH• in HC6/U for RX " 12 - 10·7MHi 

- 70·260 MHz 4M Mobile £1 ·60 
11·710 MHi in HC6/ U for TX "' 6 - 70·260 MHi 4M Mobile £1 ·60 

You'll find the above frequencies may be suitable for your PYE Cam· 
brid&e. Ranier, Van&uard and other mikes of e x.commercial R/T iear 
for the well-used mobile call channels. Ch~ck up with crystal multiplia.­
tion d:1Q and crynal spec. in equipment manua ls for suitability. 

For 10M w2lkie·1alkies wit h 1.F. ol 4SS kHi 10 1nnsceivc o n 28·500 MHi 
we h2ve in STOCK in HC2S/ U 28·500 MHz (TX) • nd 28·045 MHz (RX). 
>< £1 ·60 .. ch. 

AVAltAlllE SOON · 
~4·666 MHz !or 2M converter. 

116·000 MHt lor 2M converter: GIVING l.F. 28-30 MHz. THUS 
DISPENSING WITH NEED FOR OSC: MULTIPLICATION 
CHAIN. 

72·87S MHz lor 2M TX. 

ClU6 and ocher GROUP projccu: U your club or group is con<emplo1ing • 
construction:t.1 project rcqui ring cry.u:als, we can offer real keen prices 
for quantity orders. 
Most cryst:ils. for GlOAF 3nd other designs, and crystals for every ama· 
teur band, always In s1ock. The re :\re 50 many 1,000's more usdul frc· 
quencies in tho b•nk 1ha1 to list them all wou ld cake 100 long. 
Why not telephone or write your enquiry to usf Experience proves 
that we 1re sure to have somcthin& very close to--if not spot·on-thc 
frequency you require from SOkHz 1hru 132 MHz in stock. 
Should you require. crystals m:ido to order-no problem. We can supply 
••follow.: (PLEASE NOTE however, our crysiols un only be as >ecura1e 
:as your spccif1c:uion), 

3rd, Sch and 7th OVERTONE to •n •d)usimcn1 tolerance of ± ·005% 
(will hold SO ppm lrom - 20 10 + 70°C). Available in HC6/ U. 18/ U and 
25/U; 

175 MHz 10 200·0 MHz 
HO MHz to 174·9 MHz 
110 MHz to 139·9 MHz 

£12·00 
£8·7S 
£7·00 

60 MHz to 109·9 MHz 
17 MHz 10 S9·9 MHz 

£)·25 
£l·SO 

FUNDAMENTAL MODE to •n 2djusimen1 tolerance ol ± ·005~0 •nil· 
•ble in HC6/U, HC18/ U and 2S/U : 
4 MHz 10 20·0 MHz £1·50 

The followin, in HC6/ U only, -!: •OOS% tolennce: 
1·4 MHz to ) ·9 MHz £3·00 1·0 MHz 10 1·39 MHz £3·20 

The following to + ·01 ~~ tolerance : 
500 kHz 10 999 kHz in 

HC1/ U ... £4·SO 

4SO kHz 10 500 kHz in 
HC/U £l·SO 

1 SO kHz 10 +49 kHz in 
HC6/U £l·8S 

SO kHz 10 H9 kHi in 
HC1l/U £4·60 

Below SO kHz. :ind to closer tolcnnccs, by quote. 
Typu available: Flexural Mode: NT Elcmenu: J Plo1e: Duplex Elemenu. 
SENATOR c•n supply crystal units to British 2nd U.S.A. Defence specs. 
SENATOR know·how and S5,000 units octually in stock, practically 
~ssurcs your satisfaction. 

Mail Order SENATOR CRYSTALS Dept. Q.C., 36 V alleyfleld Road, SW16 2HR 

BLANK CHASSIS 
FOUR-SIDED 16 S.W.G. ALUMINIUM 

Size Pt lee aa.1• Sire Price Base 
6x: 4 >C 2 ' 340 17p 1ox ax 2r 66p 30p 
7x 4x tt• 330 tao 12 x 7x 2 .. 66p 330 
7x Sx2" 40p 18p t2x ax2t· 76p 38p 
8'C 4X 2 .. 380 t9o C3x 8 ><2!' 76p 38p 
axox 2· ... 2Co 14x 7x 3· 80p 36p 
9x 7x 2· '°" 200 C4 x t0x2! " ... '7p 
tox cxzt· '°" 2Cp 15x 10)( 2 ... 92p '°" c2x • x 2t• 550 22P n x tox 3• £1.10 55p 
12>< 5X Y &ep 20p 

Plue ooat and p11cklng. 

PANELS Any alle up Co 311. oC 38 o so. It. 18 s.w.g. ((8 1.w.g. 32p). 
Plu1 Poll end packing. 

H . L . SMITH & CO. LTD. 
m .m EDGWARE ROAD LONDON W .2. 
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TOO MUCH STOCK I ! 
- to list on one advertisement 

Yes, LST would need most of this magazine 
to show their full range. 

But Sp for postage will bring you our 
FREE components catalogue. 44 pages of 

senliconductors, Integrated circuits, passive 
components, tools, kits, etc., etc. 

write to: 
LST ELECTRONIC COMPONENTS LTD 
MAIL ORDER DEPT RCM 
7 COPTFOLD ROAD 
BRENTWOOD. ESSEX 

OUR RETAIL COUNT,ER (Hmt addreu) IS OPEN MON·SA TURDA Y 
(THURS EARLY CLOSING) UNDER THE AUSPICES OF G3LRL (DICK) 

WHO Will BE PLEASED TO SEE YOU. 
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HONDA GENERATORS 
All tho ocnorntor tyf)os li1tod hn.vo been sevorclv toslcd undor suth con· 
di lions nsNFO, VHFNFD. nnd c"n bo recornmondcd lot ""V oninl cur $1!tvlco· 
Conllnuous ratings, nt 220V SOHz. shown. 

E 300E 250 walls Dlus 12V DC £74. 
E 800£ 800 walls plut 12V DC £96. 
E I SOOE 1•25 KW plus 12/2CV DC £135. 

Prico shown Is collected, Full Hond.i sl.t month ounntntco. 
HIRE SERVICE E 8001. In 1971 our generators powertd d•oed1llons from a 
local NFO lo 1ho ShellRnd1 all wllhout a "'ls fire. 
R~tes nre £7.00 a woek, £tz.so a tor1nloh1. CtHuao Includes 10011, spares, 

mAll'ls l e:.d. U.K. l r1su1n.ncrt nnd even a pfnl ol olll 

"MERRY XMAS" DE GlFDW, MIKE GIBBINGS 

H Howbeck Lilnt', Ch\fborough. R e lford, Notti. DN22: tLW. 

GJLRB STEPHENS-JAMES LTD. GJMCN 

70 Priory Road, Anfield, Liverpool L4 2 RZ. Tel 051-263 7829 

YAESU 
FTS60J747 Tr.inscelvet 
FT401 Transceiver 
FTIOI Transceiver 
FT200 Transce1ver 
fT2F 2m TronsceivC!r , , 
E•lcrn,,I VF05 .. 
FR$00 Receiver 
FL500 Trnnsmltt1•1 
TRIO 
i R590S Rocolvcr 
J RJ10 Recelvet 
JR59t Rncel-.ier 
SP50 Loudspeaker 
HS• Headphones 
KW Electronics 
KW'202 Rece•...er 
KW 204 Tronsmllle, 
KW A tlan1a Transcolvor 
KW 20008 Tntnsce1v(1f . • 
KW IO!i Mntchlno unll 
KW107 Matching unH • • 
KWIOI SWR oteler . . 
KW103 SWR/ PowN melor 
KW 3 wav antenna switch 
KW E·Z Maleh 
KW Trapped Dipoles horn 
KW D ummy loads 
KW B11luns 
EDDYSTONE 
EC10 Mr..2 Rec~h·er 
AC PSU .. 
898 SM Dlols •. 
E837 Receiver •• 
LAFAYETTE 

£1tS·OO 
t21S, £ZJS·OO 

£230·00 
£161·00 
UO•OO 
.(35•00 

.. tUO/ti64 
£1CO·OO 

£41'50 
£77·05 

£ 115•00 
£4•31 
a ·oo 

£1@·00 
£U1·00 
£100·00 
UAO·OO 
£37•00 
£40•00 
£9·50 

£11'50 
£3·50 

£13'50 
£12•50 
£7·00 
£MS 

£71·00 
£7•7S 
£8·92 

£18·00 

Lafnyetfc HA600A Recolver • £45•00 
J Beam 
Mosl J . Beam efllennas hom slock 
R.S.G.8 . 
A ll ASG8 oubllceUons stoc .. ed 1"111 
culfen1 prices. 
Hy·GAIN Antenna Rano• 
12A VO VerUcal 
J4AVO/WS Ve~llcal , • 
IBAVO/WB Vclllc•I 
TH3MX3 Tribilndor Beam 

£13·50 
£11·00 
£35•50 
£67·50 

G·WHIP Antenn• R~noc 
Full rang~ In sloe._ wilh t he new S'lth 
2m~lrt verlfcal whlo 

Codar 
PR30X Preselt1cto1 
A T5Ml<2 Trltn1<nl1tf'f 
PR40 Prueleclo1 

T@1t Equlpmont 
TE16A Trnnslator Siu. Gen. £7·95 
Tech 15 GOO . • . • £12'50 
TTC3005 SWR/Powo1 MOier £7•25 
TTC SWR Brldo• £4·25 
Os"er Powe• mater £18·00 
Omega Noise Anlenna Brldoe .t13·7S 
Semi A uto Buo Keys £A·SO 
A nlennft Ao1AIO•s £11-£2S.£40.£10 
Vlbrople. Keys • £1S·OO 
Sentlnel 2m and .4m ConYer· 

fOJS , • 
Shure 201 m lcroohones 
Shuro .4U Mlcrooho1,es 
TTC PTT m lc roohones 
Copr112• Hour Cloe.ks .. 
Copa I 2• Hout C:.lend11r CIO'=-f>: 
Satler-y 2• Hour Cloe,_., W<iO 

£13'75 
£5·75 

£14•00 
£.'MS 
£8-75 

£17'50 

Mounllnu £22·00 
Olpote "T 0

• Pieces 13p: Egg Jntulo1ors 
3p PUS.9 Pluu1 lOp Sockels 21p 
Cable reducers 10p. 3000ohrn Ribbon 
feeder Sp yd. 15ohm twin feeder Sp yd. 
50ohm CO•Da Up yd, PaneJ Meter. 
C11bloot1. Cho11ls. Pl'.\nels. Puolln 
Pl'lncls. Olocu1 bo1.es. P lugs sockc ls. 
VnlYes. 

Secondhand Equipment 
Swnn 350 Turnscolver. . . . 
Trio TSSOO with remote VFO 
Nollonol NCXS MK2 • 
Lalayelle HA500 Ruce1v~r • 
Min1m11tor MR44 RK:CIVC1'/ Sp1't 
FL.200 T• 
Ten T ech PM3A 
F'RtOOB Receive• 
KW2008 .. .. 
lahtye llo HA350 
KW204TX 

£U5·00 
£13S•OO 
£115•00 

£36·00 
£22·00 
£90·00 
£30·00 
UO•OO 

£200·00 
£55•00 

£120·00 

S.A .£. wllh AH enquhlos oleaso. All I tams In stocl( doapolched samo day. Loroo 
S.A .E. will bring all lntormfttlon on oauipmcnl stochd. Equfpnrnnl bought lor cash. 

A.lier Hies service and all lloms ccurv normal nuarantco. P1ut e•chnnoes welcome11nd 
HP te.rnts arranged on ell ordets over £35. 

Halldfty W ednesd•t· No perking eiceol $ !)tu1dnv alrnrnoon u we are clos~ to lhe 
Liverpool and £ver1on lootb&ll grounds. 

Wlshfno )Ou all lhe compliments of the Season. 

880 

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 Conltont/y chon1in1 stocks of o .-alt ronro of equipment. 

I CoJh or Hire Purcho1e term• ea1ily orranied. 
Part exchonre• welcomed. 
We ore •1potco1f1• buyer• for almost all electronic equipment. 

Send S.A.E for our latest llst of over 50 receivers and many other 
interesting Items. 

R.T. & I. ELECTRONICS LTD. 
AthvilltOld Hall, Athvllle Road, London E.11 Tel: 0/ .539 4986 

COPAL CLOCKS FOR CHRISTMAS 
(FROM YOUR S PECIALISTS, OF COURSE) 

Th ese clocks MO n11\dU by the world's ltuoest mnnufncture1s of O lottal 
Clods. a•e n1nln1 powered (negligible cone:umotlon) wllh slow running 
motors giving Iona Ille. incredibly nccurale llnle keop1no, and obsolulo 
retiabillty. 

THEY ARE FULLY GUARANTEED FOR 12 MONTHS 

THE '&01' (ILLUSTRAT ED) A superb clock wllh dav. dato. hour, minute 
trn d twelflh of 3 minute. EYcry day is shown wllh a diflercnl colour. OlfJuscd 
llghHng bullHn 12 ot 2'4 hour verston$ H•lloblo. The boitullful case is 
u 11n1sed 11lumh1lum. You used to be asJ..~ £20 or £18.SO lor thest!'. 

Our ptice only £f6.SO 

THE '602' Enclly me Hmn nuoeh3nlsn1 H lhtt 601 but In nn ullra modern 
ca.se or slmolatcd lenJ... 

Als o only £16.SO 

THE '222' (lllus lrnlO"d ll1t l month,) Beautiful nnd compact wllh bulll~lu 
dlftusod llohllno In Ovo colouts (Chnrcool, Whlto, FIAnH.J.' Purplo and limo), 
ldool for your stntlon or Anywhme In tho home oromco. Whnt o lovely pro,ent 
for someone speclftll 

2C h1. Only £8.25 
PLEASE NOTE- ALL OUR CLOCKS: 

A rn dispatched by rnturn. 
Hc11Ve been carefully checked ond tested. 
A'e sent tree of ftn'I' charge lor post. oac~ino and lnsutnncc. 
H11vo a full 1olund ounuuileo If aft.,r 1<1 day5 you nro nol ntisned. 

W e havo vt:rl/ l~'OC a1ock1, bu1 would sUll s trongly ntlvlso 11ou NOT to ll'avo 
your Christmtts oulcH unlll lho Inst minute. 

Mny wo lftko tha opportunlly 10 wish nll 1ondo1s 

A VERY HAPPY CHRISTMAS 

AERO & GENERAL SUPPLIES, Dept. S.D., 
HANAIMO H OUSE, 2 RINGWOOD AVENUE. LEEDS LSU IAJ. 

Tatephone : 151561. 
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CLASSIFIED ADVERTISEMENTS 
RATES: Display: £3 single column Inch. 

Private advertisements Sp per word, minimum charge £1. 
Trade advertisements 10p per word, minimum charge £1. 
Please wri te clearly. No responsibility can be accepted for errors. 

-----------------Post to SAWELL & SONS LTD., 4 LUDGATE CIRCUS LONDON EC4 

FOR SALE 
BARGAIN complete high power CW station LG300, PSU, 640 
receiver key phones mains filter and all circuits buyer collect £35. 
G3RFG QTHR. 

OSL CARDS. GPO approved log books, prompt delivery. Samples 
SAE Atkinson Bros., Printers, Looe, Cornwall, PL13-ILA. 

OSL CARDS: 1,000 from £2·98. SAE samples, Ara Press, 46 
Moat A venue, Coventry. 

~~~~~~~~~ili~ili~~~~~~ 

J: SWOP YOUR CAMERA OR Hl·FI ~ 
J: FOR A TRIO OR EDDYSTONE? ~ 

t: JR.Ht. JRSIDS TSSIO ECIOMkll JR310 on dam: 
BORROW A TSSIO MANUAL for 7 days doooslt £2 refunded when 
relurned. 
SPECIAL OFFER JR.310 with too band and Cal. unit £84.50. Mech· 
an lea\ filter £1,.67 exlra. 
29•5-.30•1 MHz (lot 2 metre converters) £3.00 exlra Lorge S.A.E. 
details and copy of "Radio Communlc:aUon" containing test report. 

HOLDINGS Photo Audio Centre, 

F. 
F. 
F. 
F. t! 31/4t Mincing L•n•. Blackburn, 8112 2AF. :.I 
r. Tel: Ststs/6. Closed Thuradays. ;'I 

c~~~~~~~~~~~~~~~~~Y 

BLOWERS. 2.0 volt AC 
1haded pol• ''Mycal91'' motor, 
contlnuou1 rated very allent. 
Double air Intake. 1lnala out• 
put or •bout 45 C.F.M, overall 
elze 41" • 41" x &I". Ideal for 
cooling eQufpmant, ttc. Brand 
new. Our price owing to l arge 
purchHe, £!.2$, POii tsp. 2 
for &4.25, post. S5p. 

CRYSTALS FTm. 5750-8~. 7150-7~, 8150-8625 In 25kHz elope. 
All @ 150 each. 5 for £1.00. 0011 7p, 

40 ASSORTED CRYSTALS Including FT243 and 241A l)'pH, £1.00, 
poat and packing. Hp. 
R.f. METERS. 2"' round, In tollowlng ranoe 250--3.S0. SCIO MA and t amp, 
Up each, POtt Up • .f Meters for £2.IO, pos t end pacldng, 27p. 
OSCILLATOR UNIT No lOC torR1933A receiver. 3valvea EF01. 7 miniature 
wire end.d cryalals, 2 ceramic yazley awltchea, mlcroawltch, variable 
condtnHrabout 17PF, with alow motion dlal , 2j"' centre iero meter, 80 micro 
•mpa. cona rea, plugs, 1ocket1. In Alumlnlum c:a19. Brand new with circuit 
d iagram, Lt.SO, po at, SSp. 

CATALOGUE No 18, 130 post lret. 

ARTHUR SALLIS LTD. 
21 Gardner Street, Brighton, Suaa•Jt 

OSL CARDS: for TX. GS, SWL. One to four colour designs. 
Large. SAE. For samples. Good selection. Red Rose Publicity, 
(Pennington) 34 Aqueduct Street, Preston, Lanes. Tel 59570. 
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UNIMIXER battery/ mains mixing unit with professional speci­
fications, £45. Reviews, specifications, s.a.e. Soundex Ltd. , 18. 
Blenheim Rd., London, W.4. tES. 

INTERNATIONAL TRANSISTOR DATA MANUAL now 
available from the publishers. See adverti sement on page 886. 

G3JFV 
For all Ordnance Survey Maps. 
Our speciality PVC laminated. 

Send SAE for sample and lists. 
RALLYMAPS of WEST WELLOW, 

14 Kingston Park, West Wello1111, Romsey, Hampshire 

R.S.W . ELECTRONICS 

U.H.F.-V.H.F. METALWORK 
2 METRE LINES 
PARALLEL LINE ANODE CIRCUIT FOR QOV06/•0 ETC. s· x i' dla 
LINES WITH D ISC TUNING, ANOOE CONNECTORS ANO CERAMIC 
INSULATORS. SILVER PLATED £4.'° 
2 METRE HIGH 0 BREAK 
ALL COPPER CYLINDRICAL TYPE 12' X fl" din. BELLING & LEE 
T.V. TYPE INPUT ANO OUTPUT SOCKETS SUITABLE FOR HIGH 
POWER £5.25 

13cm TRIPLER 
METALWORK FOR HANDBOOK 23cm TRIPLER (PLATE LINE VER· 
SION) IN DIECAST BOX. LESSCATHOOE TUNED CIRCUIT £8.50 

METALWORK SERVICE 
We can Quote for 1upplylno all M etalwork requke ment.$ lor VHF/UHF 
equipment, elth•r from publlahed deslons or to your own d.ealgn, 

S.A.£. Enqu/rltJS lo: 

57 Jacey Road, Shirley, Solihull 

BASIC PRINCIPLES OF 
ELECTRONICS 

by Jenkins & Jarvis (GMBAPX) 

Vol II covers semiconductors, including practicals 
using ICs. Pergamon Press, any bookseller. 

This nnnouncement pnld for by authors. 

PYE VANGUARD A M25B transmitter-receivers with c ircu it 
diagram. £21 carriage paid. G8AJB QTHR. 
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GAREX ELECTRONICS 
NEW MOBILE HEAVY DUTY PSU FOR HW17 
12vdc Input. 375v Bl 150mil oulput. Brtdgo roctirior. C hoko smoothing. Bi.1111 
Into a dlccast box 8.5 • S.5 x 2· . No oxternnl parts. Eosy scrvlct' design, Nf!o. 
earlh. B~kcd on blue /OrttY frni$h. lncludlno rotay & oclnl plug &. s ocket. 
11 pin sockol nol supplied Posl 27p. £t4.6S 
Garex FM Contlnotllnl .TX.JRX De Luxe model. Lar9~ dircctlycaUbrl\lod dial . 
fully tuned 144M46MHt. RX. 3 chor\nel TX. No slaodb)' curr{"nt. Sauel ch 
opcr(llcs up to ·Smv VL 1030 P.A . £'15.30 ex works. 

T WOMETRE RECEIVER AM 
Fully trans1stonzcd covering 144 to 145MHl . Scnslllvity 1.0 microvolt omt 
In. fo' SOOmw audio out. s rnolse rntlo tOUB ot oreale1 tor 1 1111crOYOlt lnpul . 
At.idlo output .stage 10 drive ex1ernftl sp~aker. Double suporhel 2 RF ampll ­
ftcrs. FET lirsl miler. 1sl IF 10.7MH1, 2nd IF 4S5kH.t. Crystal controlled 
second FE'T mlxo1 stnge, 6kHL bandwidth, 29 Transistors plus 6 dlodei;, 
Nc9. or uos. onrlh. Dlrt!clly callbrntod dial. size 6 " 4; :•'. a · deep £47,75 

2 METRE RECEIVER AM FM & SSB. Noise llmltcr. S. Meter. B.F.O. 
Neg. or oos. ear1h 6 >. 4.5 • r dceo 34 l rnnslstors otus 8 diodes. £75 

TWOMOBI LE AMIFM T._R • • 
T•. T ransistor cry5H•I osc 4. multiollers. Ylt080 driver YL1080 P.A . No 
standby current. FM or AM at a nlclo. ol a switch. 3 ooshlon cr·yslnl solecllon. 
1 c•:.ostRI supplied. 
RX Performance slmllnr to oboveri!cervor site 12 ...., 4f • a· deep. £105 ••. s 

TWOMETRE TRANSMITTER RECEIVER AM 
Compfeto with 12Ydc mobile power supply unft bt11tt into one case t 2'w 
. 4t ' h ;.. s· deep. 

R1 Fully translsloriz.ed covering the full 2 motre band. Bvlll ln noise lln1ilet. 
Bandwidth 6kH2, 
T.icBMHz 6BH6·68H6-00V03·10·00V03-10. Fully Trnnslstorized modulalor 
wlU1 comptcsslon. 
Conlpl eto wllh P .T ,T. m ike, 28 Transistors. 10 diodn 4 val ... es. £88 
Four Meter Model £88 

GAREX 70CM CONVERTER 
2N70S·2N708-2N3478·GM0290. GM0290 or eaulv. Post 20p 
$Jzc 4! /.. 3f x 2'". di~cnst boJ( IF 28·30 MHz. 

£14.87 

FIRST for carpets (]~ 

Dodson Bull Cl 

:30% DISCOUNT 
on BRANDED CARPETS 

Wiiton • Axminster • Oriental • Tufted 
• All makes available w ilh lull Manufac lurers' Guarantees 
e NO IMPERFECT GOODS SOLD e Free delivery in U.K. 
• Expert fitting servi ce avai lable most areas. 

£200,000 carpets. on display 
In our exte'1slve London and p rov6ncl•f 1howroom1 

W rite s1a11ng requirements or fo1 ;n t1oduct1on to carpet sho w· 
rooms tnmost mam cllras. Free brochure on req1Jes1 ro Dept. Rf' 

DODSON BULL CARPET CO. LTD: 
LONDON: 5 & 6, Old Bailey. EC4M 7JD. Tel: 01 ·248 7971. 
BIRMINGHAM: 164. Edmund SI.. B3 2HB. Tel: (021) 236 5662. 
BOURNEMOUTH: 266. Old Christchurch Rd .. BHl !PH, 
Tel: 21246. BRISTOL: 2-3, Roya l London House, Queen 
Charlotte St.. BS1 4EX. Tel: 28857. LEEDS: 12, Greal George 
St .. LSI 3DW. Tel : 41451 . MANCHESTER: 55·61, Lever St .. 
Ml 1DE.Tel: (061) 236 3687/ 8/9. NEWCASTLE-upon-TYNE: 
90·92. Pilgrim St., NEl 6SG.Tel : 20321 /21428. WESTCLIFF· 
on-SEA: 495, London Rd .. SSO 9LG . . Tel: Southend 46569. 
Open: 9 .00· 5.30 M on. ·Fri. Sal. 9 .00· 12.00 (Manchesrer 9 .00· 4.00) 
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FOR SALE (contd.) 

XTALS 
H c1 au 35·2895 ; 35·21108 ; 35·2854 ; 35·3437; 36·0104 ; 36·0729, 
MHz, Etc. FT243 METAL 4·500 ; 9·100 ; 9·770 ; 10·000 ; 

10·600; 10·700; 11-150; 11-400 MHz, Etc. 

60p. each inc. post. Postal orders to: 
A. P. T eale, G3SGT 

11 Burns Avenue, Southall, Middlesex. 

2 Metre and 4 Metre 
FET CONVERTERS 

Profe$Slonnt low noise doslgn us1no latosi FETS. Reverse polllrl1V protect­

ion, Two to11e case. Ono year DtliJt\lntiJe, St1tte l.F. roquhed £11.90 

D . S. ELECTRONICS. 71 ECTON AVENUE, MACCLESFIELD. 
CHESHIRE: MAC 21138. 

MAMMOUTH CLEARCUT GSAPS has decided that he must 
clear-out a vast amount ol gear. He will be AT · HOME during the 
week-end of December 18-19. All callers will be welcome, and 
prices rock bottom or even free. It seems a pity to g ive it to the 
dustman I Meters-valves, new and vintage- components-tools­
cables-paints-photographlcs-etc- WD, etc. (no lists available). 
Go down Little Sutton Lane. nearby the A38-A453 junction, go 
under the railway bridge and first left. 8.C.N.U., 73, Don Wilson, 
G8APS, 177 Dower Road, Four Oaks Sutton Coldfield. 

New-The 4MH 70cm TRANSISTOR CONVERTER 
IF 14-16MH z, B attery supplied. Fantastic Value 

at £7 · 80 including post. Money back guarantee. 

From THE AMAT EUR R A DIO SHOP G4MH, 

13 CHAPEL HILL, HUDDERSFIELD. T elephone 2077C 

FOR SALE T wo each new QY4-250 wilh bases £7.00 each, 6146-
£1.50 each, 81 lA-£2.00 each. slightly used 56254M-60p each. 
Mecl1anical filters Colllns- 500kHz carrier 2·7kHz bandwidth, 
upper or lower side band-state preference-used £6.00 each. 
2502-31(symmetrical)3·t kHz bandwidlh wilh 248·35kHz crystal used. 
£12.00. New F455Y21 (symmetrical) 2·1 kHz bandwidth w ith matching 
crystals £20.00. Used Collins 70K-2 P.T.O. (l\WM2A) 2·5 to 2·7MHz 
Two Turn ultra lin ear/ stable £8·50. Used Collins P.T.O. 2455 to 
3455kHz-10 turn £10.00 Used HI-Mould BK100 bug key excellent 
£3.50. T ransformer suitable linear, windings- two 500 volt at SOOmA 
and s ix 6.3 volt 4 am1l. 'C' core ful ly shrouded £3.50. Noise generator 
(71 ohm) Marconi, TF897/good condition less manual £ 12.50. Valve 
voltmeter Marconi TF428B/ with probe/ manual £7.00. Quad parts, 
Boom-end cross arms-8 top quaHty Burmese poles, Tri-band 
£8.00. Carriage, postage exlra please. J . B. Smith ( G3HSR). 11 
The Crescent, Miiton, W eston-super-Mare. T el: 21071 . 

r~~-;~~-1 
y, WITH AN 

~ EMUPRESSOR : 

~ BfJtlety powered. placed ~tween mlc rJnd t11. \ 
Vlrlu~lfY constdnt outnut for~ wldt l npul tdnoe ~nab/ts mod. to be !fcp( al 

,·J Dll O/lllmum level aver fl wide umgc of speech 1~"¥c.ls. 

l Accepts input signals from lmV to IV 

Sr1itabfo 'ot AM, FM or SSB. 
Money biJd QUiJt;.rntet!' 

£7 • 80 including postage 

I. N . Cline, G3EMU, 21 Woodvale A v enue, 
Whitstable, K ent 
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FOR SALE (contd.) 

Y OUR CALL SIGN ENGRAVED white letters black plate. 
6 x 1t Inch, 28p 2 x I inch, Badge pin, 21p-1>ost lree-C.W.O. 
Workshops for the Disabled. Northern Road, Cosham. Portsmouth 
P06 3EP. 

RUN FULL LICENSED POWER ON RTTY, CW, AM! Clean 
Heathkit DX-100U transmitter, covers 160m-10m, factory-modified 
tor RTTY, also for SSB with SB-10U unit (not provided). 850 or 
170Hz shift on RTTY, manual, £52. ATM FSK-2 Frequency Shilt 
Keying Unit & PSU, generates stable FSK tor RTTY transmitter 
(crystals & tuned circuit In oven), crystal or VFO operation. meter 
reads shift 0-1000Hz, £15. G2FUD. 184 Hale Road, Hale, Cheshire. 
061-928 1321. 

WANTED 

URGENTLY WANTED Manual tor LM14 frequency meter. 
Pragnell, 9 Broad Walk, Heston, Middlesex. Phone: 01-570 9909. 

SITUATIONS VACANT 

CITY OF BIRMINGHAM 

Police D epartment 

WIRELESS TECHNICIAN 
Salary : £ 1,059- £1,416 per annum (Technical Grades 2/3) 
according to ability, experience and qualifications. 

Wireless Technicians required for the repair and mainten­
ance of mobile and personal radio sets by Birmingham 
Police, Fire and Ambulance and other Departments. 

Applicants should be fami liar with principals of transmitter 
and receiver design and experienced in fault-finding tech­
niques. Interesting and worthwhile work with a 37;. hour 
week. 

Applications should be received within 14 days ad­
dressed to : STAFF APPOINTMENTS, P .O. BOX 29, 
Council House, Birmingham, B1 1 BB. 

PLEASE STATE REFERENCE NUMBER 43/WT/ l /11 ON LETTER AND 
ENVELOPE. 

(V9635) ............................................ .. 

T elevision engineer required 5 day week. permanent position. 
REM Radio, Ashford, Middlesex. write o r phone G3XRP. OTHR. 

EDUCATIONAL 

LEARN Practical Electronics the easy way I In Just 3 months you'll 
read circuits-build your own radio with the kit supplied. Send tor 
illustrated book-FREE: BIET, (Dept. H.19), Aldermaston Court, 
Reading, RG7 4PF. 

········································································ ········································································ 
OPPORTUNITIES UNLIMITED 

Get the rfghl C & G Certificate a nd bo ready lo move 111> tnto a hloho1 paid Job. ICS 
provide " ·'r>efl co11:chlng for f('lecoms Techns' Ct"r1S: Radio and TV Servicing: 
Eleeuonle Servicing: Radio Onerotor Cer1s: and Radio Am4'1eurs'. Also 1tvallablc 

Colour TV Servlclno. and many other cOurses occredlled bv tho C.A.C.C . 

Oe tall5 from ICS, Deot. 563 l ntertext House, London S .W.I. ........................................................................ ........................................................................ 
EXCHANGE 

TRIO STOCKISTS· York Photo Audio Centre, Fossgate, York. 
T el. 56176 - Equipment exchange lor Cameras/Projectors. 

CAPACITY AVAILABLE 

PROTOTYPE or short run turning/milling etc .. and sheet metal 
work capacity available.-C. G. James Electronics (G3VVB), 
Staines Road, Feltham, Middx. 01-570 3127. 
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GA REX 
WHOLESALE LTD. 

RADIOTELEPHONES. Mobile all solid stale. robust conslfuttlon. 
6·7 wntls oulpul. up to 4 channels. Easy ser'vice deslon. orfolnal manufac­
turers mnlnl<tnanco aurerment can be tHranoed. Low band 71 .S to 88MH1. 
12..5kHz chttnnol ~pacing. Type approved. 

New CJi works. Pt1ce £70. ox Ch1onor. less cryslals, mike .S. soenke1. 
Orlt,1lnal list pdce Mound £1SO. 

E1porl onl)' 
New. Low band 71.5 (O 88MHz Packsel. 25kHz channel spacing. 3 ct1annol, 
Mut1nu lnciflty. F.M. 

Nickol c.ndmlum c.oJls. L2Sv M 1.6 ah. Ull size 1· dla. by 1,75~, New. Small 
qunnllly price 70p each Inc. carriage UK. 
1000 otus orlccs on appllca1ion. 

CAR RADIOS BRITISH MADE 
Push Button modC'I. Pust\ Pull oulout. fu lly transistorized. Neg or pos earth, 

£14.50 

M anu.JI model. Fully tran-sl stollzcd mog or pos earth. sllghtly soiled. £8.50 
Bo1h models lully tuned tono nnd mo-dlum wavebands. Ptlces Include 
carriage UK. 3 months ouaranlee. 

London aren enquiries (Cat' Radios only) GAREX UK, BELSTAR WORKS, 
STEPHENSON ST •• LONDON El6. Toi 01·476 5944. 

Pos tal enquiries and orders lo Chlnnor please. 

CHIN NOR, O XON OX9 4BT 

T elephone Kingston Blount 51476 (0844) 

P. & P. DEVELOPMENTS 
DRAKE T-4X and MS·'"' PSU. Thi s complete AM/ SSS/CW Tuinsmiltcr 
In por1ect workino order and condition only £"115 Carriage paid. 

COLLINS 75-A4 Receiver 
A mi'lleur bands only covering 160m·10m Including WWV for C.1llbrntlon 
chocks. Spocifications: Mode AMfCWJSSBJMCW. Sonsillvtty 1uV for 
6dB signnl to noise rnno a t 3kHz bandwidth: Selectivity 0--8kH1, 3·1kHz. 
6kHz. AVC audio r ise le$S lh1,n 3d8 lor Input of 5/200.000 u V, AVC time con~ 
stan1 rctcn510 tlmo0·1 secs to 1 second. IF and Image 101. Grealor t han 50d6 . 
Drill less than 100HPS Collins KSW·1TX t uns up to 1kW. 80·10 melres 
Including cltluns band . AM/CW/ SSB. Collins aeriul ohanoeove.r relay. 
10· LJS In matching case. Dellvernd with all conectrons, leads and head· 
phones. Tested ond guaranteed In good wo1klno order. £450 or wlll separate 
staHons by 11m1n9emonl .. 
844 Mk Ill Really clean condition Ideal lor com·erslon to 4 moires. £ 
plus 75p cMfiogo. 
HEATHKIT RA1 lmmoculeto condition £30 carriage paid. 

PYE VHFJFM Bose slat!on and romole conltol unit. OOV06·40A final. 
Hlgh Band. 1mmnculale condition and i n working order. £45 c;mloge £1. 
PYE MARINE TRANSMITTERS Run• 2 •" 5B2S4M's In fin.I AM/CW/ 
MCW XTAL Control on8 lrequencles or VFO In 1·5MHz·16MHi con1lnuous 
coYerage. Required 5~/300vl6·3v. In good condition complete only. £10 
carriage .£1.50, 

RC 600 GEC moblte VHF/FM 1ransn11tter$ uses OOVOJ.10 and OOV03-20A, 
trnnslstor frequency mulllpllor chnln, osc. 1ind mic amp bontds lrnnslstQr 
lrwerler supply 12 volt o r n few uolls stlll avallable but less OOV03·20A al 
barooin price of £10 corrln9e pnld. 

EDDYSTONE £C10 Mk II Now £79 CClrrf3ge paid. 

Viewing of eQulpmenl cis.n be o rrnnoed by appointment . 

MULLARD Cetamfc lrlmml!rs type CODEA/6E 0·6PF as usecJ in mosl con· 
viarters tor 2 metros 13p each, 

Unmarked ceramic trimmers 0·10pf 5p each. 

Terms of business Mal l Order onl y CWO Min ordor 25p. 

Havant 72657 Cosh11n1 74695 

P . & P. DEVELOPMENTS 
18 LONE V ALLEY. W IOLEY, PORTSMOUTH. HANTS. 
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BURNS ELECTRONICS 
CRYSTAL CALIBRATOR CC·10-8attery ope111led solid state using 
l ow power lntograled circuits lo oonerete 1MH1, SOO'r<H1. fOOKHz, SOKHz, 
10KH1and5KHz and harm onics to above SOOMHt. Stablllty beltet l hen ± 10 
PPm. Heterodyne w&\lemeter end Mod monitor functions. 

Price: £25.60 

WAVEMETER T C·101-Absorptlon wavemeter covering 0.8-480MH1 In 
sh: overloppino ranges with sensitive met or and detector circull. Insulated 
probe. Matching style lo calibrator. 

Price: £ t 8.30 

FREQU ENCY STANDARD 50·11- Provides separate outputs of 1MHt 
and 10MH1 phase locked to Orol twlch 200KHz.lri'lnsmlsslon. Battery operated 
solld slate with soll contained nerlnl. 

Prfce: £78.00 

LOW PASS FIL T ER FL2/Fl.4-Reduce BCl /TVI, •••liable SO or 75 ohms. 
P.usbBnd loss less than i dB, stopbond loss 50 dB minimum. 

Price: £6.20 

FET CON V ER T ER FC2/FC4-New design using prot ected dual gat e 
MOSFET's for low noise and high oaln. 4-6MHz tH•d 28-30MH1 standard IF's 
but any In range2-30MHz to order. Qpemlos horn 9 volt DC supply and has 
ro11ersc polnrl1y protection. 

Price: £ 16.20 

T EST OSCILLATOR T0·701- Crystnl controlled oscillator In small 
hand·lield case lor IF atlgnmenl , cBllbrslion, etc. Any single frequency 
100KHz to tOOMHz. Bnltery opcro1ed. 

Qun.ntlly 1M4 
Q1,1antUy 5 + 

Ptlce: £t0.00 
Puce: £8.80 

FM DETECTOR FMD-t- A dd on unit uslno high giJln lnlegreted circuit 
ond low distortion dlscrlminntor. A ny IF in lhe ranoo .CSOKHr lo 1MHz. 
Supplled In II.II lorm or mnde nnd tested. 

Kit Prlce: £6.70 
Mado and Tested Price: £8.20 

Our new catalogue now Includes suppllcs of most c:omponenls, e.g. Resls· 
tors, capacitors, semi detectors. plug soc11.ors. etc. for nll lorms of con­
structlon~I wod~. 

Largo S.A .E. for dotaHs or cash with ordN to: 

BURNS ELECTRONICS 
THE COTTAGE, SS BEULA H HILL, L O NDON , S .£.tl 

884 

MISCELLANEOUS 

PATENT S and T RADE MARKS.-Booklet on request. Kings 
Patent Agency Ltd (B. T. King, Mem RSGB, Reg Pat Agent). 
- 146A Queen Victoria Street, London, EC4. Tel 01 -248 6161. 60 
years' refs. 

63Jf~5996 DERWENT RADIO EN~tl~IES 
GOOD ST OCK S OF T RIO, KW . YAEBU . C O DAR , ETC. 

Wlghtraps. pair • • , • £2.50 Pye Vanguard hi band •• £25.00 
RCA Hobby cct1 manual . • • • £1.0S Pack silver mica caps 20p 
RCA IC m.nual •. £1.30 Pack c.ernmic caps 20p 
Choktl 50m/e 10H • • 15p Pnck 100roslslors 501> 
RCA val11e {RX), manual . • • • £1.25 J Beam 2m holo £1.30 
Eoo fntulators . • . • • . 3p RC A valve (TX), manual . • • . £1.00 
W.test: Pluttc 11rrp pockets lo take 10 OSL cords for vfrtlcal wall display. One 
s lrlp 3p, 10 s trip• 2Sp. CARRJAGE EXTRA. W e have In stock n lllfgo quantity of back 
numbers of "HAM RADIO" magazine. 15D each or ten diflerent fol' £1.25 posl extra. 

28 HILLCREST AVENUE SCARBOROUGH YO RKS HIRE 
S HOWROOM : 5 COLU MBUS RAV INE, SCARBOROUGH 

VHF R x 679 07 
Compact double conversion Rx 20 min valves AM/ FM 10 Ch. 
approx 256MHz. Noise Lim 500u A check/ tuning meter etc v 
suitable for conversion to 2m. Excellent condx £4.50 carr £1 
Some for callers at £4. 

T ransi s tor 70cm R x Unit 
Complete converter with 3XAF186, OC170, AF102 49·8MHz 
xtal etc. Tunes 70cm with 14MHz if plus 10·7MHz If strip, relay 
unit, power supply etc. In auracllve case. New or as new £2.50 
p & P 50p. 

STC Communication R xs 
Still available as previous advert. 

Blowe r s 
Small, powerful 24V (ok on 12V) 37t p. p & p 20p 
Parmeko Chokes 3H 120MA, 3H, 70MA 30p please add p & p. 

RICHARD SELLERS G3VDE Eastrington, Goole, Yorkshire. 

TELFORD COMMUNICATIONS 
78b H igh Street, B ridg north , 

Shropsh i re. T e l : 074 62 3865/3403. 

T UNABLE l .F. MODEL T C7. £35. 

To tune any 2MHz In range 20-30MHz. 
S.A.E. for full technical specification. 

METALWORK FACILITIES 

Chassis Boxes. Panels In 16, 18, 20 SWG Aluminium. 
Send sketch and S.A .E. for competitive quotation. 
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MARK EQUIPMENT 
V.H .F. U .H .F. ELECTRONICS 

0803 55488 G8ABP 
ABP 2 metre FE'T convertet with dual aat t mo1fot mlur N.f. 208. IFs. 

E11:· 1tock. 28/30. 14/ t&. 4/& MHr. £t4·50 Det1ll1 on renueat. 

Vatvn: .. CX2SOB @ £A·50p, 2C39A LS. nrst clau. Guarenteod 3 months. 

B rond Ne w : 73GO £1'50. OE"T 2• £2. OET 23 £2. E180F. 7So. A2S99 £ 1'50. 
8Ctt1·M very good condJtion w ith xta1 A charts. £.22:. p.o. £t. 
M. I:. lo I w•ll 70 cmt Trlpler Ampllfler, comolete with 2 x OOV02f6 £1'. 
Trantl1tor• : 2N524' (formeily TIS88), SOp, 40600 lSo. 2N3919 Up, 2N70830o, 

2N:l82e25o. 2Nl'0812p. Tls.825p, 2N236930p, 1Nt1• ltp, BC1ot 30p. 
Po1t 3p. Send S.A .E. 101 lfat and enQuhles. 

U Udford Tor Av•nue. Roseland Park. P•lonton. Devon. 

GMlFHH L. HARDIE GMJBCL 

Eddyalono ECIO Mk2 . • 
Eddystone Tolcsc A or. 
EddySlone 92• PSU .. 
Eddyatono 945 12J24V PSu .. 
Edd~11one LP324i phones 
Trio 9RS90S .. 
Trio JR310 
Trio HS• phono 
Tflo SPS IPH~tt 

542 Georce Street 
Tel. Aberdeen 20113. 

£19.00 Do luu looboo~t post pnld 
£2.SO TTC C30<2 SWRB 
£1.75 TTC C30<1 FS meler 
£1.75 Drake SW•A .. 
£S.68 Or•ke AL4 loop ant .. 

£41.SO Uud Equipment 
£77.SO Eddy1tone EA 12 at new 
£S,ff Or•kt R4A mini end--. 
£4.31 Tiger T100 oood order 

£1.30 
£4.25 
£3.00 

£140.00 
£S.oo 

£150.00 
£19$.00 
£30.00 

S1ocld1l lor Enole. Jackson, Joysticks, KW, Shure, RSG8 publlcallons. olc. SAE 
all enqulrlts plcue. 

SONTRONICS Introduce tile BANOSCANNER, a 1 trnn1l1tor Rz. covering "' wide r 
requoncy ranoo lh.rm an~ other Rx on lhe nmatout market. Comprlsu a hloh sen. 

slllvlty, untune:t wide band case.ode RF ampllner, covering lhe enllro RF spectrunl 
from 100kHt 10 gtealor lhan 4SOMHz. Uses UHF 1lllcon planar lronslstors. Pocket 
slud and tell contained fn a s1rono moulde-d, whUo plutlc caae measuring 4f" lli 

3 ' a: 1f": complete wllh miniature loud speaker. Hear focal cren1mla11on1 on all bands 
up to 70cm. Chtck modulation. Hear local radfo·tolophones, toal1, hellcopters etc. 
Remember the alronoest signal predominates: tho ttlescoplc aetlal acts as an RF 
01fn conlrot A mutl for O.F. events and RaUles. Use a1 an l . f . ship when servicing. 
Locate unwan1ed lfansmlssions, I.e. spark tnterference. Detects powerful radar beams 
at over 2 miles. SonstllvHy preset to receive a S wall T1, whether on Top band or Two, 
at between 100 and 200yd. Soiecial lntroductot)' low p1lce ol ta.SO each, o and p and 
lnsu1anc:e 2Qp, PP3 batlery 14p e.xtta. 

Torm1 ol bu1lnoa1: Mall order only, cash with 01der. 

SONT RONICS, 30 ASTBURY AVENUE, POOLE, DORSET BHl2 SOT . 

Telephone : BOURNEMOUTH 53211. 

SPECIAL OFFER 
To Readers of "Radio Communication" only 

HONDA E300E ••• 
PORTABLE PETROL ELECTRIC GENERATORS 

Ll8TPRICll: lll89 £75 
OUR PRICE 

Al•o /II stocA: EIOO, EC/500, E1500E'< •I<. 
c.w.o. tor IMMEDIATE DESPATCH. All equipment 
It MW tnd 8UAllANTEED t ftd CARRIAGE l'AJD U.K. 

Wrlle, cell or Jhono, 40ulldlord 6S6lt 
ASHLl!Y DUK1!8 

228 London Road, Burpham, Guildford, Surrey. 

RADIO COMMUNICATION December 1971 

Listen to the 
world with 
Eddystone 
\Vhe.n )'Ou owo nn E<ldv-stoue com· 
nuudcatinn::1 receiver, y0u have 1he 
~roadf"'Mliui;: ·world nt )·our finger 
lips - wlu:rcvcr you liappcn :o be -
on land or n.t s:ca. 'Th~ rep ur:.tion t11csc sct.s h:.,·e: aunincd i~ proof of 1.hcir 
cxccllcocc nnd rc:lrn.b1htr and at Jmhors. 1hcrc i1 a .SJ>ttfol F..dd).·s1onc de-. 
partmcm where you can sec. hear and complU'c the rnodcl.s listed here 
and some of the .. ::dd)'Slonc profeuional receivers. 

Som e day de1pa1ch " 'any pan or lhc world; frtt delivery in chc U.K.; 
plUI ane.r tales service for which I mho(1 and f;.ddystonc -~world famout. 

EDDYSTONE EC10 Mark D lransistorisccl comm11nica1ions reccivu. 
A d~luxc vcnion of this famous ddiR:n now iucorpol'ating carrier 
level mc:lc:r and limited fwc tunc.r, £79.00. 

EDDYSTONE 830/ 7 wide ran~e communicn1ioJU receiver. A high 
grade HF'/Mf rc<"civcr covcrin~ 3o0kHz- 3omH 7. in q ranffcs with 
crystal control racilitics. Many sat isfied us-f'ris acclniin it as tthc best 
ever", £372.75. 

New from Eddystone 

EDDYSTONE £B/37 lransistoriset.I brondcrut receiver. Long. medium 
and s.honw:wc CO\•cra<;c. Fl)'\Vhcd·loadcd J.!Cnr driven tuning. ScJf • 
con1nmcd b..lucr)' pad; for po rtable m:c. Accessory units :wailable for 
12/ 24 ' ' DC and s1andard AC supplies. £98.00(incl . .C16.00 l'.T.) . 

:lMHOFS :11;\IN EDDYST0:-11:: 
D IST RIBUTORS • Dept .. : 12-12 

112-116 New Oxford Street, London, WC 1A •HJ Tel: 0 1-636 7878 
R31H 

T H! 

RADIO CONSTRUCTOR 
DECEMBER ISSUE 

FEATURES 
" VIBRATON" VIBRATO UNIT 

* MEDIUM AND SHORT WAVE 
REFLEX RECEIVER 

* TRANSISTOR STABILIZED 
POWER UNIT 

Pl Ill 
SHORT WAVE NEWS 

MORE CONSTRUCTIONAL 
PROJECTS 

ON SALE DECEMBER 1st 
PRICE 20p 

Copies may also be obtained direct from the 
Publishers, 24p including postage. Published by 
Data Publications Ltd.57 Maida V ala, London, W9. 
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AN OPPORTUNITY YOU MUST NOT MISS! 

THE 

INTERNATIONAL 
TRANSISTOR 
DATA MANUAL 

This remarkable volume provides comprehensive technical 
characteristic data on the whole of the transistor family 
of semiconductors. Supplied to all the major engineering 
and Industrial organisations, universities and reference 
libraries In the U.K. and overseas. 

The manual contains 18 classified sections, including a 
comprehensive cross index of type numbers and manu­
facturers, CV numbers, outline drawings and terminations. 
There are 356 pages containing about 20,000 entries. 

SPECIAL DISCOUNT OF 10% 
TO MEMBERS OF RSGB 

(Published price, £5.25: You pay £4.72 post paid) 

SEND FOR DESCRIPTIVE BROCHURE 
(No stamp necessary) 

COMPILED &. PUBLISHED BY 

FUNCTIONAL PUBLICATION SERVICES LTD., 
FREEPOST, WOKINGHAM, Berks. RG11 2AY 

Radio Shack Ltd 

G. W. M. RADIO LTD. 
PORTABLE AERIAL MASTS. Fine quality 481t. masts b~ Coubro & Scrutton. 2·· 
dla • .,1umlnlum sectlon1, complate wllh 16 guys. p\chts and all f11tlng1. Unused ond 
In "as new" condllion 11'1 oreen canvas carrying bag, £20, carriage peld. Also a'iail­
eble Erec1ion Oorrid kit containing 3 oddltlonal mast sections, ropes end pulleys, 
etc. to 1tnable mul to be erected by few4u personnel, £5, carrl&ge paid, 

EDDYSTONE PANADAPTORS MODEL EPl7R. Compl•I• wllh handbook In 
otlolnal mall.era boxes, £60 cattlage £2. New components. R. F. Cl'iokes 1010, t·2SmH 
2SOma, 2 for 20p 0011 paid. Knobs 591 2• for 6-'0. 750 etc •• i'"' spindle, 25p or 6 tor £1 
oost oald. 
AERIAL VARIOMET ER luners, new and boxed, £1.30 oost paid. Mk 11119 S et. 

UNUSED MAINS TRANSFORMERS. Woden 100-240 o.c. lo ll-5-250-260-270-
280v2·Sn 6·.Sv 4a four times "C" core. r Y 6 .. X si· £3.50 deflvcred. 

GARDNERS 200-2SOv lo 250-0-250v 250ma, 0-4-5v3•5a, 0-4- 6·3v4a , O- i!- 6•3v 4a • .i.2.50 
post paid. 

" RADIOSPARES" Hci:\vy duty 205-245v to 350-0-350v 150mo. 6•3v 2·Sa. 6•3v 3n, 
6·3v Za (lapped at 5v J·Sa, £2 post paid. ''Mldgel output" 50p post paid. Papor capacU· 
ors, Sul 400v, 30p post paid or 6 for £t.05 post pol d. • 

REED RELAY lnurt1 •• prevtoualy adver1lsed, 63p dozen, £3.75 for 100 po•f paid. 

CONTAMINATION MITERS No. 1. 0-10 Mllllronloens/ Hour. W i ll dotecl r•dlollon 
from 1Verage luminous walch Hsll~. 811llery powered, need1 2 x 1SOV e1 • t•w mllll· 
amps, £5 carriage SOI>. 

s. G. Btown. headphones, type "F". £1.•S post oeld. Molor Cycle Ammelcra. 7·0T 1 
Dmp1, 50D post ottld. 

All receivers and Test Equipment are In working order at time of 
despatch. Carriage charges are for England and Wales only. 

Telephone 34897 

Torma: Caah with order. Early closing Wednesday 

G. W. M. RADIO LTD. 
40-42 PORTLAND ROAD, WORTHING, SUSSEX 

* 
London's Amateur Radio 

Stockist 

Just around the corner from West Hampstead Underground Station 

R. L. DR AKE'S 

MAGNIFICENT 

R-4B RECEIVER 

£240.00 

DRAKE S PARES & SERVICE 

FULL RANl'iE OF 

MATCHING 

TRANSMITTERS, 

LINEARS AND 

ANCILLARY 

ACCESSORIES 

IN STOCK. 

Send S.A.E. for d etails 

RADIO SHACK LTD. 
182 BROADHURST GARDENS, LONDON, N .W.6. BARCLAYCARD 

Telephone: Ot-6~ 7174. Cables: Radio Shack, London N .W .6. 
Giro Account No.: 588 7151 
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CLASS I Fl ED ADVERTISEMENT ORDER FORM 

Advertisements should be 
prepaid. Private rate Sp 
per word, minimum £1. 
Box no. 15p extra, 
which Includes forwarding 
replies. 

Please Insert this advertisement In Radio Communication. CBLOCK CAPITAL S P L EASE) 

W ords comprising name 
and address or callsign 
shou ld be counted for 
advertisem ents not re· 
quiring a box number. 
Trade advertisements 
should be submitted by 
letter. 

Remittance £ .. .. ... .. .. . 

Classification (for sale etc) 

I I 

NAME . . .... .. ..... .. .... .. •..... • .. .. ......... . ........................... . . ... 

ADDRESS . ... .... .. . .............. • .... .. ..... .. .. .•.... . ............. . ... .. . · ··· 

£1 (min) 
£1·20 
£1-40 
£1-60 

DATE ......... . . .... .. .. .. .... .. ..... .. SIGNED . .... ... . ............... .. . . ... .. . 
Box No. Yes/No POST T O SAW ELL & SON S LT D ., 4 LUDGATE CIRCUS, LO NDO N , EC4 

MEMBERS' ADS ORDER FORM P l ease type or print i n bloc k letters 

T ick classification 

For Sale D 

Wanted D 

Callsign 

or Name and address 

Telephone number 

I QTHR I 

Date. . ......... .... ... Signed........ . .... . . ... ... . .......... Cal/sign, BRS or A No .... ... ............ . . . 
The number of words In each advertisement must not exceed 32 not Including name and address or callslgn and QTHR or telephone number. 
Four pages of each Issue are allocated to Members' Ads at present, and in order to Include as many advertisements as possible licensed 
members are requested to give their callslgn and QTHR instead of their name and address. (OTHR means: "My address In the current cal l 
book Is correct"). Also to conserve space, please keep advertisements as brief as possible. They will be edited to conform to a set style of 
abbreviations, so It Is unnecessary to submit them in abbreviated form. 

Conditions under which Members' Ads are accepted are published on the first Members' Ads pago of each Issue. Do not forget to 
enclose a wrapper as proof o f membership. 
P OST T O MEMBERS' A D S, RADIO COMMUNICATIO N . 35 D OUGHT Y S TREET, LONDON WC1N 2AE 
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THE 

AMATEUR RADIO SHOP G4MH 

13 CHAPEL HILL 
HUDDERSFIELD TEL 20774 

We are nDproved dealers for ttic following: 
Eddystone, KW, Trlo,J. Beam, Codar, Strumech Towor5, Jan Cryst'11S, 

Solid State Modules Convertors, Tava.su, etc. 
Full rnngo of accessories tn stock: S .W.R. and ATUs, MICs 
2 Mtrs : Tho 4 MH Tl price now .£11 .50 Inc posl. Cover 250 sold). 

SSM Converlors' £13. 75. 
J Set'ms: Halos, 4EL, GEL, SEL, IOEL 
Jan Cryst.,ls 8002 lo 8108 7Sp Inc DO&t. 

Publlc:ttlons: RSGB Hl\ndbook £3.15. UHF/ VHF Handbook £1.60, 1972 
call boot¢ sop. 

Morse Dractlse osclllator Inc btlltCry S.Sp. 
Sccond·h<lnd: Guaranteed 

Trio T S StO £150 Vespa ti 
N ational HXL 1. Lln £75 Summcrkamp FT200 

Eddystone 750 £50 SR 550 

Eddystone 9'&0 £95 Atlanta VFO 
Eddystone ECtO Mk1 £AO Codar PL30X 
KW ~I Cal & Qmully - CRIOO 
Drak e 2C - Heath GR65 

AR88 £AO 

Thi s equlpnrnnt •s In stock at the lime the advert was submHted. 

Carmge paid on ells/ hand goar and olher Items unloss: $tnted. 

£90 
£75 
£35 
£25 
£5 

£20 
£25 

SAE for turlher delalls. Closed Tuesda y all day. Late opening Thursday 
Spm. Laroe c~r park rear ol shop. Frco. 

DECADE COUNTER KITS ! 
Comprise: 
(a) Plug-In etched and drilled fibreglass PC board printed 

with component layout (70p). 
(b) Neon Numeral Indicator Tube (£1.30). 
(c) Decade Counter IC, type 7490 (75p). 
(d) Decoder/Driver IC, type 7441 (95p). 
(e) Fully descriptive application leaflet (3p In stamps). 

All items sold separately 
- see prices In brackets 

Also available: 

KIT PRICE 

£3.50 (20p p & p) 
TTL I Cs-type 7400,20p ea. <• or more post !too) 

type 7473, 40p ea.,__ __________ __, 

ALL ABOVE ITEMS SUITABLE FOR USE IN 
RECENTLY PUBLISHED FREQUENCY COUNTER 

DESIGNS 

Toggle Switches; Bulgin S/P on/off, high quality 15p. 
Mains Transformers: 20v at approx. 2A (few only) 60p. 
FETs-type 2N3823e-brand new with data sheet 28p, 
New Range-Carbon fllm resistors t watt E12 series-

values 10!1 to 1MO; 1p ea.; 10p doz.; 80p 
per 100. 

Tubular ceramic capacitors (500v) 22pF; 1000pF: 4700pF 
1p ea. 

P & P 15p per order unleJ>s otherwise noted * PLEASE NOTE OUR CHANGE OF ADDRESS * 
IAN 5. PARTRIDGE, G3PRR 

71 ESKDALE AVENUE, CHESHAM, BUCKINGHAMSHIRE 

888 

EM SAC 
' . -

I. 
~ . 

' I * TX2 

.. 
.2 metre AM-FM-CW transmitter. 20w. input TX2 
£30.40. Power supply PS2 £18.20. 4 metre version 
TX4 £28·85. Demonstrations arranged. Send SAE for 
equipment details and crystal lists. G31AR. p. & p. 50p. 

Electronic & Mechanical Sub-Assembly Co. Ltd., 

GZCTV 

ttighf!eld HQYH, Wnt Kingi;down, 
Nr. Sevenoaks, Kent. 

Tel: West Kingsdown 2344. 

G3ZY 

J. & A. TWEEDY {Electronic Supplies) Ltd. 
SPECIALIS ING IN AMATEUR RADIO EQUIPMENT 

Full range of KW eQulpment and accessories in stock. 
KW 20008 with A.C. p.s.u. £240·00 M.11tchlng VFO 4A . • £.l:Z·OO 
KW Allanlo wllh A .C. KW EZEE Match , • •• .£13·50 

p.s.u. . • . • £200·00 KW 103 SWR/Powcr lndl· 
KW Linear 1000 • . £135•00 calors • • £'f2·SO 
KW 101 SWR Indicators • • £1•25 KW Traps and lnsulaior . . £.t·OO 
KW Oummy Loads £7•00 KW Trap Dipole . • £t2·7S 
KW Baluns • • • • £"75 KW t07 .. £40·00 
Matching VFO •B • • ';...' _ £35--"-'·ooc:.... ___ _ 
Trlo 9R590S Receiver • • £A7•SO Trio JR599 Receiver 
Trio TS510 with A.C. p.s.u. £180·00 Trio Accossorles 
Trio JR3t0 RecelYer ·.:..· _ £::.n:..;.;. ooc:.... ___ _ 

YAESU/Sommerkamp: 
FTtOI Moblle/Fl'"d •• £230·00 FT200 ond p.s.u. • • 
FT560 SllOw. p.e.p. • • £1115·00 FRDX400 
Fl2000B Llnc.11r _ .. _£_1_30.:..·.:.00;___;F...:L...:D_X;_<OO;_ 
MOSLE'Y AERIALS : Atlas Vertical 
TA31JR .. £13'25 TA33JR •• 
TA32JR c,:" _;;£22=·.:.00;_-"R.:..l.:.bb:.;ed:.:...;l;.:..ns_ul•lors ML5 
J BEAM AERIALS: 70/ t4Y 14 ol. 70 cm 
2HO Halo £1·20 2/SY 8 el. Yagi •• 
2HM Hnlo • , £1·50 2/ 14P 14 (!I. Pnrnbeam 
'2/10Y 10 e l. Yngl • . £1·~ 70/16 double 8 70 cm 

.. £115•50 

•• £167·00 
.. £160·00 
• • £130·00 

.. £1•00 
• • £31·50 
• . ea. Sp 

£8·4' 
£3·80 

.. £13•00 
£5·!0 
£6·50 :2112 doublo six £6·15 70/18P 18 el. Panibeam . • 

carriage on aerial s etc n1_n;..;e.;11.;c...:•.:.•l;;;.. ____ _ 

Rolntors 20tO • • £24·50 COR2'2 • • £25·00 

TAVASU MOBILE AERIALS AS PREVIOUSLY ADVERTISED 

Uaed Equipment: 
Halllcralters HT44 . . . . £70·00 KW Viceroy 
Sommcrkamo FLOX400 .. £119·00 Yaesu FTOX400 

•• £65·00 
•• £165·00 

"Solld Stri.te Modules "Dual Gate Mosfet converters and pre-amps. 

ALSO OPEN IN THE EVENINGS BY APPOINTMENT AT "STONELEIGH," 
WAOSHELF. CHESTERFIELD (4 milu Jrom town on the A6t9l, 
Several items ol used equipment In stock 100 numerous to list. 

OPEN TUESDAY TO SATURD .. Y, 9a.m. to S.30 p.m. 
H.P. Terms avall~bJe 

64 Lordsmill Street, Chesterfield, Derbyshire 
Tttl . Chuttrfif!ld 4981 or 68005 E~anlnos 
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RSGB PUBLICATIONS 
RSGB 

Amateur Radio Circuits Book 70p 
Amateur Radio Techniques £1'13 
Gulde to Amateur Radio . . 47p 
Morse Code for the Radio Amateur . 14p 
RSGB Countries List . . . 9p 
RSGB Amateur Radio Call Book, 1972 57p 
Radio Amateurs' Examination Manual 41p 
Radio Communication Handbook (4th ed.) • .£3·15 

postage 35p extra 
Radio Data Reference Book (out of print) . 
SSB Equipment . • . . . 
Service Valve and Semiconductor Equivalents 
VHF/UHF Manual (2nd ed.) . 
World at their Fingertips (Paperback) 

(De-Luxe) . 

MORSE 

RSGB Morse Instruction Tape (900ft) 
RSGB Morse Practice Tape (45011) . • 
G3HSC Rhythm Method of Morse Tuition-

Complete Course (two 3-speed 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 
Advance LP (9-42 wpm) plus book 
Three-speed simulated GPO tes t 71n ds ep 

record 

ARRL 

Antenna Book . . . 
Courso In Radio Fundamentals 
Hints and Kinks 
Moblle Manual . . 
Radio Amateur's Handbook . 
Radio Amateur's Operating Manual . 
Single Sideband for the Radio Amateur 
Understanding Amateur Radio 
VHF Manual 

CQ 

A mateur Radio OX Handbook 
Antenna Handbook Vol. 1 
Antenna Roundup Vol. 1 
Antenna Roundup Vol. 2 
Mobile Handbook . . . 
Sideband Handbook (out of print) 
RTTY A ·Z. . 
RTTY Handbook . 
Shop and Shack Shortcuts 

USA MAGAZINE SUBSCRIPTIONS (pa) 

19p 
29p 

£1·80 
76p 

.£2·53 

£1 ·84 
71p 

£4·50 

.£3·30 

.£2•75 
.£2·75 

85p 

£1 ·38 
61p 
62p 

£1·38 
.£2·75 

83p 
£1·60 
£1·37 
£1·38 

.£2·26 
£1·80 
£1-46 
£1.84 
£1-41 

£2·21 
£1·64 
£1 ·87 

MISCELLANEOUS 

Basic Electricity • 
Dictionary of Electronics • 
Foundations of Wireless (case bound) 

(paperback) 
Gulde to Broadcasting Stallons 
How to Listen to the World . . 
Improve your Short Wave Reception • 
Mullard Data Book . . . 
Radio Amateur Operator's Handbook 
Simple Shortwave Receivers • . . 
T ransistor Audio and Radio Circuits (Mullard) 
Transistors In Practice . . . . 
Wireless Wodd Radio Valve Data (9th ed) . 
World Radio TV Handbook 

LOG BOOKS 

RSGB Standard Log . 
RSGB Receiving Station Loa 
Moblle Mini-Log 
RSGB De-Luxe Log 

73 

Care and feed ing of a Ham Club 
SlmpllOed Maths for the Hamshack 
VHF Antenna Handbook 

MAPS 

Admiralty Great Circle Map (/n lube) 
Counties • . . . . . . 
QRA Locator Map (Western Europe) (In tube) 
QRA Locator Map (Western Europe) (on card) 
VHF/ UHF band plans (on card) 
Amaleur Radio PreOxes (World) 

MEMBERS ONLY 

Lapel Badge (RSGB or RAEN emblem, pin Otting) 
Callslgn lapel badge (RSGB or RAEN pin or 

stud Otting) • . . 
Car badge (RSGB or RAENJ 
Callslgn car badge {RSGB) • . . . 
Calls lgn car badge, de-luxe (RSGB or RAEN) • 
Ties (Maroon or Blue) 
Tie bar (RSGB emblem) . . . 
Radio Communication Easl-blnders . . 
Car window sticker (RSGB or RAEN). (No 

adhesive required) . . . . . 
Members' headed notepaper (50 sheets) quarto 

octavo 

•dellvery 4 to 6 weeks. 

iii 

£1 ·67 
56p 

.£3•25 
.£2·04 

59 
£1 ·43 
£H9 

33p 
50p 
89p 

£1 ·61 
£1 ·85 

88p 
£2-25 

56p 
43p 
21p 

£1·41 

47p 
25p 

£1·31 

57p 
35p 
47p 
10p 
10p 
14p 

15p 

50p 
70p 

£1-25 
£2·19 

£1 
28p 
£1 

gp 
33p 
20p 

QST (Including ARRL membership) 
QST (Societies and organizations) 
co . 
73 . 

.£2·93 

.£3·28 
£2·50 
£2·95 
£2·50 

Prices Include postage and packing except where stated. 
Stamps and book tokens cannot be accepted. 

Ham Radio . . 
Braille Technical Press 

RADIO PUBLICATIONS INC 

Beam Antenna Handbook (3rd ed) . 
Better Short Wave Reception (2nd ed) 
Cublcal Quad Antennas 
S-9Slgnala 

.£3 

£2·08 
£1'78 
£1-75 

85p 

35 DOUGHTY ST., 

LONDON WC1N 2AE 

Printed in Great Bri1ain for 1he RADIO SOCIETY OF G REAT BRITAIN. 3S Dougbry_Strect. London WCIN 2AE 
by The Garden City Press Limited, Lc1chwortb, Hertfordshire SG6 IJS. 
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A. J. H. ELECTRONICS (G8AQN) 
Proprietor: A. J . HIBBERD Tel: RUGBY 71068 

Terms of Business Cash with order, M all order o nly, or Callers by appoint ment. S .A.E. with a ll enqui ries. 

NOTE: Inverters, Modulators, P.C. Boards, etc., are ex-equipment 
and are offered w ith full money back guarantee If returned unused. 

TRANSISTOR MODULATOR KIT ready assembled P.C. 
board, with mod. transformer sec. to match QQV03/10 will match 
most Tx 10 watts input, also provision to use as Rx audio to 3 ohm 
speaker, modulator output 7 watts, now less microphone, hardware, 
& chassis, microphone requ ired 2SOO ohm Impedance, £3.50 with 
circuit. 
TRANSISTOR INVERTER 12v D.C. Input pos or neg earth, 
400v @ 1SOm/a output, sub-standard le. needs slight al t. to wiring, 
with circuit £3.00 
TOROIDAL TRANSISTOR INVERTER TRANSFORMER 
6v and 12v D.C. input, 260v @ 1S0m/a output potted with metal cover 
2· x 11· x 21• high. with circuit £1.00 each 

TOROIDAL TRANSISTOR INVERTER TRANSFORMER as 
above but not potted, all leads terminated to a lag board, plenty of 
space for extra windings ie. for bias, heaters etc. for 6 or 12v O.C. 
input 260v 150m/c output. with circuits 62p each. 

MAINS TRANSFORMER tapped input primary to 240v AC. 
output 46S @ 350 m/a SOv @ 5-0m/a, 6.6v @ 6A. WT 13 lb BRAND 
NEW drop through half shrouded type only £3.50 post paid. 

SPLIT STATOR TRIMMERS S+ S pf o.k. for PA tuning 17peach. 
20 + 20pf 20p each. 
8MHi. xtals 8006·67, 8007-69, 8008,8029'41, 8035·71,8036·25,8044,8046, 
all unused 10XJ type i' pin spacing 62p each state second choice If 
possible. 12·7 MHZ HC6/U XTALS ex-equipment. 15p. 

VHF T.V. TURRET TUNERS valve type (less valves) with coils 
Including VHF radio as used In RBM models no circuits 30p each. 
postage 13p If not ordered with other Items. 

3 GANG VHF TUNING CAPACITOR 17 + 17 + 20pf f' x t" x 
t •• 3-1 reduction drive 25p. 
MICROPHONES 200 ohm dynamic transistor tape recorder type 
with remote control switch famous manufacturer £1.50. 

V HF R. F. CHOKES 17·S mlcrohenry (about the size of I watt 
resistor) Hp o r 2S for 25p. 

CERAMIC AIR SPACED TRIMMERS 1- 14 pf miniature type Sp 
each. 
TUBULAR CER AMICS mixed bag containing five of each value, 
approx 30 different values from t pf to 2000 pf this pack mainly 
consists of types below 100 pf which are all valuable for use In 
converters limited suppl y £1.00 per bag. 

470 KHZ 1.F. TRANSFOR MERS set of 3, 1st. l.F. double tuned, 
2nd. & 3rd. single tuned, detector diode & decoupling capacitor in 
3rd. 1.F. can to suit AF117 type transistors approx t• square cans, 
with circuit 50p per set. I have a quantity of 1st. & 2nd. l.F.s spare 
as used In the above set, one of your choice will be supplied with 
the set If required while they last. at no extra charge. 

T X MODULATOR MIC PRE·AMPS on P.C. board approx. 
st• x 2t• 5 transistors, speech compressor & limiter 300-3S00cs. 
new & unused no circuits 80p each. 

CIRCUITS for AM2SB Vanguard, & AM10B Cambridge, 15p each. 

ELECTROLYTICS 16 MFD 450vw 10p, 5000 MFD 35vw electrolytic 
37p. 10,000mf 2Svw, 37p, 32mf 450vw can type, 20p each. 

75 ohm "N" type plug suit UR1 etc. 37p. 

75 ohm "N" type socket (cable mounting with chassis flange) 40p. 
1 N6'8 silicon diodes 500 plv. at 400 m/a, 2 for 15p. 

CG61H detector diodes 2p each 20p doz, GT4SB Sp each. 2N3866 
75p, 2NS109 £1.00. 

DISC CERAMIC TRIMMERS 7-35pf !"die. but have side contacts 
2t p each 25p doz. sorry sold out of 4-20pf type. 

DISC CERAMIC CAPACITORS 3.3pf, 5.6pf, U pf, 10pf, 15pf, 
68pf, 470pf, 1000pf, H p each for 15p doz. all SO volt wkg. ·01mf 25vw 
17p doz. ·047mf 30vm P.C. type 15p doz. 

P . C. BOARDS pack of 7 boards ideal for components minimum 
of 30 transistors miniature t & ! watt resistors, electrolytic & paper 
capacitors, small skeleton pots, diodes, transistor types 2N3702, 
2N3708, 2N371t, 2n4062, 25302, BFYS1, all components are modern 
miniature types, these are not computer panels but are of recent 
manufactu re & designed for fuel injection systems 70p per pack 
or £1.30p for two packs, money back ii not satisfled. 

470 KHz 1. F. AMPLIFIERS single tuned transformers as used In 
domestic transistor radios with M/ LW osc. coll BF194 mixer osc., 
two BF19S 1. F. amps. diode detector P. C. board size 4• x ,.. no 
circuit only 60p each 

HEAT SINK CLIPS to hold two OC81s etc. 2tp each (quotations 
for large quantities) 

EDGEWISE METERS 200 microamps 1200 ohms, panel cutout 
size H" x 9/16' horizontal or vertical mounting, scale 10 equal 
graduations not numbered ideal as S meter etc. clear plastic case 
brand new 75p each, lwo for £1.37p four for £2.50. 

AM25B VANGUARD radiotelephones 17-20 watts output from 
QQV03/20A, transistor modulator and inverter, valve front end Rx. 
transistor 2nd IF and audio, xtal controlled. Rx and Tx simple to 
ret~ne to 144MHz or 70MHz (state which required) these are boot 
mounting units and are Jess control box, cable, speaker and micro­
phone, with circuits used condition. £20.00, p/p 7Sp. 

MINIATURE MAINS TRANSFORMERS 240 volt A.C. Input. 
nominally 12 volts A.C. output (@ approx. 7Sm/a for bridge rectifier 
ideal for mains PSU for converter, transistor radio etc. (these 
transformers produced on test using bridge rectifier and 1000 Mid 
for smoothing 9 volts D.C. € 150m/a) size overall 11· x H " x 1· 
only 40p each. 

MINI POWER UHF TRANSMITTERS as advert last month but 
less the 10KHz audio modulator these are mounted in black crackle 
case with wrap over cover size 3!' x 21' x 7t* long with rubber 
feet, with circuit of last month's Tx. £1.75. 

LAGBEAR MAINS PSU 19• rack mounting 3!' high at• deep, 
HT voltage luliy stabilized and variable between 200 to 300 volts @: 
40m/a (conservativel y rated) EHT variable 3SO to 7SO volts @ 50 
micro-amps (this was designed for Geiger-Muller tubes), 6.3 volts 
@ 3 amps, 100 volts (ji Sm/a negative bias supply, calibrated voltage 
controls on smart polished black front panel with HT and bias 
test sockets and chrome handles, OK for receiver PSU etc. in 
makers original packing boxes with mains lead and manual £7.50 
pfp 50p. Hurry there is only six. 

MODEL CONTROL Tx and Rx single channel type made by 
McGregor, receiver in metal case 41" x 3r x H" (superhel), Tx 
plastic case Internal aerial 2i' x 3!' x H" with crystals and sold 
only as pairs Txs have been used for test purposes only but Rxs 
unused less relay, type number unknown, 27MHz (7 only so hurry) 
£7.00 pair. 

LABGEAR TRANSISTOR TESTERS type E5121 for testing 
NPN/ PNP Gain to 1SO, leakage current to Sm/a, with probe for 
testing RF and audio circuits, built In mains PSU or can be run 
from external 9 volt supply, unit also has sockets to run set under 
test from the Internal stabilized 9 volt supply die cast case size 
7t' x 4t • x 2• deep brand new and unused In boxes @ half manu­
facturers price bargain @ £9.00 each. S.A .E. for full descriptive 
leaflet (limited supply). 

ALLADIN COIL FORMERS t • d ia. t• long wilh core 4p each or 
30p doz. 

PLEASE NOTE due to postage increases we now have to make a 
handling charge on all orders of 12p. sorry II 

59 Waverley Road, The Kent, Rugby, Warwickshire. 

IF UNDELIVERED Return to:-
RSGB, 35 DOUGHTY ST, 
LONDON WCIN 2AE 

IF UNDELIVERED Re turn to:-
RSGB, 35 DOUGHTY ST. 
LONDON WCIN 2AE 


