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KW ATLANTA MARKII

for a new
low price of
E198
quality and
reliability
maintained
Carriage Extra

NW" iNNk1
kVA 'AN'ts,'N VANN, \N.

 Extremely good audio (crystal filters fitted)

 500 watt PEP SSB Transceiver  Operation on all

amateur bands from 10 to 80 metres  Plug-in VFO

Unit available separately

KW2000B
The only transceiver
with Top band

plus
Contest winner "CO Top"

Band section winner -
VE3BS -used a KW2000B.

10-80 metre band

NEW KW PRODUCTS
KW 101 -standing-wave-ratio indicator
KW 103 SWR indicator/ power meter

(0-100 & 1000 watts)
KW Trap Dipole fitted with 75 ohm heavy

duty twin feeder.

SSB TRANSCEIVER
180 watts PEP 10-160 metres, complete
with AC PSU, VOX P.T.T.,

£220 carriage extra

 Two speed VFO drive
 Improved VFO Read-out
 New, precise metering
 Attractive panel layout

Coming soon -the KW 202 receiver with matching
KW204 transmitter, KW105 Antenna tuning system.

K. W. ELECTRONICS LIMITED
1 HEATH STREET, DARTFORD, KENT
TELEPHONE: DARTFORD 25574. CABLES: KAYDUBLEW DARTFORD

ELECTRONICS
LIMITED

EASY TERMS ON EQUIPMENT AVAILABLE OVER 12,18 OR 24 MONTHS
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R. T. & I. ELECTRONICS LTD.
where equipment is fully overhauled

E DDYSTONE 870A receiver
EDDYSTONE 888A
HALLICRAFTERS HT41 Linear Amp.

E DDYSTONE EAI2 receiver ...
EDDYSTONE 940 receiver ...
KW 2000A
E DDYSTONE 840C receiver ...
EDDYSTONE ECIO receiver ...
E DDYSTONE 840A receiver
HALLICRAFTERS SX67.AU receiver
HAMMARLUND SP -600-,1X6 receiver ...
HAMMARLUND HQ -170 receiver
NATIONAL NC -109 receiver and crystal cal.
R.206 receiver, c/with p.s.u.
KW77 receiver ... . L85 (30
WE CAN ALSO SUPPLY ANY MAKE OF NEW EQUIPMENT-and have pleasure in
giving a few examples which are normally in stock:-
ANGLIA, 2 metre converters (state IF preferred), £15 (6/-).
AVOMETERS, Model 7, Mk. 2, £34/8/3 , Model 40, Mk. 2, E34 /8 /3 ; Model

'
8, Mk. 4, E37/41- Model 9, Mk. 4, f37 /4 /-; Multiminor, Mk. 4, LI2 /12 /6
(free). Trade and industrial enquiries welcome.

S.G. BROWN'S HEADPHONES, Type "F," 120 ohms, 2,000 ohms,
4,000 ohms, 14/14/6 (3/6). Earpads for same, 9/- per pair. Type 3 /CI 100
noise excluding (with superb fitting), high quality, electro-dynamic,f7 /4 /6 (3/6).

EDDYSTONE EQUIPMENT -83017, E340 ; EAI2, £205 ; 940, £159 ;
ECIO Mk. 2, f74/10/- ;E1335 Mk. 2, E78 plus £21 /9/- P.T.; EC 0, f62 /10 /- ;
Edometer ED902 Mk. 2, E29/10/- ; A.C. Mains Unit 924, a /151- ; Receiv-
ing Aerial 1731/1, L5 /5 /7 ; Plinth Speaker 906, E4 /13 /6 ; General Purpose
Speaker 935, E3 /14/3 ; Telescopic Aerial LP3I26, a /10 /-. EddystoneDiecast Boxes, various, Send for Brochure.

CODAR, AT5, E19/10/-; 250/5, Ell ; T28, C17/10/-; PR30, 47 /10 /-;
PART 'COGE "JOYSTICKS" "De -Luxe," C6/II/-;/I I /-; Standard, L5/101-;

PR304 f51/101-; 12/MS, LI I /10 I2/RC, E2 /10 /-, etc., etc.

Junior, 14 /4 /-. "JOYMATCH's" 3A, E4 /4 /-; 4, L5 /10 /-'4RF, E7 /2 /6 ;
SM £5/10/6 LO -Z, 17/19/6, etc. "JOYMAST" for all "JOYSTICKS",
E7 /5/- extra feeder in stock.
Full list of "Joysticks" etc. gladly sent on request.

TRIO EQUIPMENT-Transceiver, TS -510 c/w A.C. p.s.u. and spkr.,
E180 (40/-) ; VFO-5D for TS -510, £32 (10/-). Receivers : 111599 band -
spread (1.8-144 me/s.), £185 (20/-) ; JR310 bandspread, 177/10/- (20/-)
JR-500--SE. bandspread, E65 (100 ; 9R59DS, 540 kc/s.-30 mobs., E42.(10/-). Loudspeaker, SP -5D "Speaker -mate" to match Trio receiver,
etc., E4 17 16 (7/6). Headset H54, E.5 /19 /6. Write for special offers.

SHURE MICROPHONES -444, E12 ; 40IA, E6I5 I- ; 201, 1512.1-.
Our latest list of over 50 receivers, and many other
interesting items sent free upon receipt of your s.a.e.
CARRIAGE for England, Scotland and Wales shown in brackets.
TERMS: C.W.O., Approved Monthly Accounts, Hire Purchase
and Part Exchange. Special facilities for export. Enquiries
invited.

L15 (20/-)
E75 (30/-)
E75 (60/-)
136 (25/-)
£55 (25/-)

E150 (30/-)
E125 (30/-)
£185 (40/-)
C48 (30 /-)
£45 (20/-)
E35 (25/-)

... £120 (40/-)
£125 (60/-)
E120 (40/-)

E80 (30/-)

*-- - -41 -41 -0

At R.T. & I.
 * We have full H.P. facilities

* Part exchanges are a pleasure
* We purchase for cash
* We offer a first-class overhaul service

for your electronic equipment, whether
you are an amateur or professional user

* We have EASY Parking facilities

41  
* We welcome your enquiries for specific

items which, although not advertised,
may very well be in stock,    * lb   -- -- 

OFFICIALLY APPOINTED

K.W. AGENTS
KW202 Receiver, E125

KW204 Transmitter, f135
KW2000B Transceiver, E180

Ditto with AC p.s.u., 0.20
Ditto with DC p.s.u., £224

KW2000B Remote VFO Unit, 135

KW 1000 Linear Amp, E125
KW201 Receiver with 100 kHz

Calibrator, ill!
KW Atlanta with p.s.u., E198
KW Atlanta Remote VFO Unit, E32

T. & I. ELECTRONICS LTD.
Ashville Old Hall, Ashville Road, London, E.11 Tel: 01-539 4986

AMATEUR ELECTRONICS G3FIK
TRIO COMMUNICATIONS EQUIPMENT FROM STOCK
YAESU MUSEN COMMUNICATIONS EQUIPMENT FROM STOCK
KW COMMUNICATIONS EQUIPMENT FROM STOCK

We are now carrying extensive stocks of all items in the above manufacturers' range of products and our object is to give our customersa wide choice of equipment, readily available and with excellent demonstration facilities for the caller on any individual item. Attractive
credit facilities are available on all sales and part -exchanges are welcomed.
This month we are pleased to say that we have an excellent selection of used equipment with items of special interest to the man who is interested inacquiring an SOB rig at a sensible price, having in stock at the time of going to press several first-class transceiver buys as listed below.

NATIONAL NCX-3. This transceiver has a deservedly
high reputation and the one on offer is in exceptional
condition throughout

TRIO TS -500. In unmarked original condition and with three
months' guarantee ... .

TRIO TS -500. As above and complete with extra VFO-5.
Also covered by three months' warranty ...

TRIO TS -510. Brand new but with slight external markings
only. With full twelve months' guarantee... ..

KW 2000A. An excellent specimen with three months cover
All of the above, of course, are complete with matching PSU's
and prices include all carriage charges within the U.K.

SOMMERKAMP FL20013 TRANSMITTER. Very clean
throughout ...

SOMMERKAMP FRIOOB RECEIVER. Exactly as above...
COLLINS 75A-2 RECEIVER. Carefully modified to 75-4

specification _ - ..EDDYSTONE EAI2 RECEIVER. Immaculate, complete
with Speaker/plinth .. ..

EDDYSTONE EAI2 RECEIVER. As above, less plinth ...
EDDYSTONE 940 RECEIVER. Very fine condition ...
EDDYSTONE 750 RECEIVER. First class all round ...
EDDYSTONE 5640 RECEIVER. An excellent buy at ...
EDDYSTONE 840C RECEIVER. Again, in very nice

condition _ ..
KW VANGUARD TRANSMITTERS. Several in stock,

all FB
HAMMARLUND RECEIVER. Good condition

and performance - ..
HAMMARLUND SP -600 RECEIVER. Rack mounting ...
HALLICRAFTERS S-108 RECEIVER, with excellent

amateur band spread.

E s. d. MINIMITTER TOP 2-7 TRANSMITTER. 160, 80 and E s. d.
40. Mint ... ... ... ... ... 21 0 0

LAFAYETTE KT-340: *RECEIVER. Very nice condition... 25 0 0
110 0 0 REDIFON GR-410 SSB TRANSCEIVER. Choice of four

xtal controlled channels between 2 and 20 megacycles.
132 10 0 Could be easily converted to VFO control. Uses three

6146B's in the final and complete with 54v. D.C. p.s.u.
145 0 0 Excellent manual with rig and all cables and ctintrol box ... 45 0 0

OSKER SWR and POWER METER. lust in. These are
165 0 0 de -luxe dual meter bridges giving direct power readings
167 10 0 up to 2KW on the HF bands and up to 200 watts on two

metres. Of most beautiful construction and each unit
with individual calibration chart ' - ._ ... ... 17 10 0

MIDLAND LIGHTWEIGHT 'PHON ES. Modern padded
85 0 0 construction wired for stereo use but very simply adapted
75 0 0 for communication purposes _. - .' ,, ... .. 3 10 0

ECHO DUAL IMPEDANCE HEADPHONES. (8 ohm165 0 0 and 4k) lightweight and padded ... ._ ._ ._ 5 12 6
TRIO LIGHTWEIGHT COMMUNICATION PHONES 6 2 6155 0 0 S. G. BROWN TYPE F HIGH IMPEDANCE PHONES 2 5 0

152 0 0 MEDCO FILTERS FL50A. 50 ohm, Belling Lee connectors 4 12 6
110 0 0 FLSOB. 50 ohm, UHF connectors40 0 (PL-259) ... ... ... ... 5 2 6
27 0 0 FL75A. 75 ohm. Bellinx Lee connectors 4 2 6MEDCO HIGH PASS FILTERS. The answer to the
46 0 0 individual TVI problem _ .. ... ... ... 1 10 0

HAMGEAR PMII EQUIPMENT. All items in stock includ-
39 0 0 in, their excellent model PM11Preselector. Rejuvenate your

RX' for only .. . . ... ... ... ... 7 19 6
85 0 0 JOYSTICK EQUIPMENT.- All new models now available
90 0 0 from stock.

G -WHIP MOBILE ANTENNAE. All models available
40 0 0 ex stock.

An S.A.E. (as large as possible please) will bring you full details of any equipment or accessory advertised.
1/6 in stamps will bring you our illustrated Yaesu Musen catalogue.

DON'T FORGET I All prices shown include carriage which is deductable on any goods collected.

Amateur Electronics, Electron House, 518-520 Alum Rock Road, Birmingham 8
Telephones 1021.327 1497 021.327 6313
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Technical Books and Manuals
AERIAL INFORMATION
ABC of Antennas. .

Aerial Handbook . . . .

Amateur Radio Antennas (Hooton)
Antenna Handbook, Volume 1 .

Antenna Round -Up, Volume 1 .

Antenna Round -Up, Volume 2 .

Antenna Handbook, 12th Edition .

Beam Antenna Handbook .

Ham Antenna Construction Projects
Quad Antennae .

S9 Signals . .

BOOKS FOR THE BEGINNER
Amateur Radio (Rayer)
Basic Mathematics for Radio and

Electronics . . .

Beginners Guide to Radio (7th Edit.)
Beginners Guide to Electronics
Beginners Guide to Colour TV
Better Short Wave Reception
Course in Radio Fundamentals
Dictionary of Electronics
Foundations of Wireless (N.E.)
Guide to Amateur Radio (N.E.) .

How to Become a Radio Amateur .

Morse Code for the Radio Amateur
Learning the RT Code .

Novice Handbook, Tx & Rx
Radio, by D. Gibson . . .

Radio Amateur Examination Manual
Short Wave Listening . . .

Short Wave Listener's Guide .

Simple Short Wave Receivers (Data)
Understanding Amateur Radio .

GENERAL
Official (I.T.U.) Chart of International

Frequency Allocations (In Spanish
only with Book giving English Trans-
lation) . . .

Easibinder . . . . .

Eliminating Engine Interference
Guide to Broadcasting Stations (16th
How to Listen to the World 1970 .

Introduction to Valves . .

Radio Experiments (Rayer) .

RCA Silicon Power Circuits.
RCA Receiving Tubes Manual
RCA Transistor Manual (N.E.)
RCA Transmitting Tubes .

Radio Astronomy for Amateurs
Shop & Shack Shortcuts .

2218
21/6
16 /-
15 /8
351--
11 /9

8 /6
39 /-
8/10
11/-
2 /4
4 /9

35 /-
13 /9
5 /9

16 f-
0 IP
17/-

26 /6

42 /6
16/6
17 /-

Edit.) 11 /-
. 0 /13

9/4
17 /3
23/-
30/-
30/-
15/-
0/P
34/6

17 /-
15 /9
0/12
33 /6
27 /6
33 /6
26/6
40/6
27 /-
351-
17 /-

Television Explained Vol. I . . 26/6
Television Explained Vol. II . . 26/6
World Radio & TV Handbook 1971

Edition . . . 43/6

HANDBOOKS AND MANUALS
Amateur Radio DX Handbook
Electronic Circuit Handbook, Vol. 1
Electronic Circuit Handbook, Vol. 2
Mobile Handbook, CQ . .

Mobile Manual, ARRL . .

New RTTY Handbook.
New Sideband Handbook, CQ
Novice Handbook Tx & Rx . . .

1970 ARRL Handbook (paper edition only)
Radio Communication Handbook(RSGB)

26 16 Radio Handbook, W.I. Orr (18th) . .

Rtty A -Z (CQ Tech. Series) . .

Surplus Conversion Handbook . .

Transistor Substitution Handbook .

USEFUL REFERENCE BOOKS
Amateur Radio SSB Guide . . .

Amateur Radio Techniques (N/E) .

Amateur Radio Construction Projects .

Amateur Radio Circuit Book
Elements of Radio Engineering
Guide to Amateur Radio (N.E.)
Engineers' Pocket Book .

'G' Call Book 1971 .

Hams' Interpreter . . .

Hints & Kinks, Vol. 8 (ARRL).
Radio Amateur Examination Manual
Operating an Amateur Radio Stat.
Radio Amateur Operator's Handbook
Radio Valve Data (8th Edition) .

Radio Data Reference Book .

Radio, Valve and Transistor Data (Wife)
9th Edition . . . . . 17/ -

Radio Engineer's Pocket Book . . 12/6
Service Valve & Semiconductors Equiva-

lents . . . . . . 5/6
Single Sideband for the Radio Amateur

(ARRL) 4th Edition . . . 26/6
Single Sideband for the Radio Amateur

(ARRL) 5th Edition . .

Surplus Schematics (CQ)
Transistor Pocket Book
Q & A on Audio . .

Q & A on Electronics . .

Q & A on Transistors (3rd Edit.).

VHF PUBLICATIONS
VHF Handbook, Wm. I. Orr .

VHF Manual (ARRL) . .

VHF/UHF Manual (RSGB)

42/-
27 /6
27 /6
27/-
27/-
35/-
28/-
35/-
55/-
69/-
0/P
44/-
26/6
19/ -

The above prices include postage

31/-
22/-
21 /-
13 /4
16 /-
8/10

15 /10
10/-

10 /6
11 /9
5 /9
3 /-
6 /6

11/8
14 /6

321-
23 /6
30/6
10 /-
10/-
11/-

35 /-
26 /6
23 /-

Available from SHORT WAVE MAGAZINE
Publications Dept., 55 Victoria St., London S.W.1 . 01-222 5341

(Counter Service, 9.30-5.15, Mon. to Fri.) (Nearest Station: St. James's Park)
(GIRO A /C. No. 547 6151)
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Radio Shack Ltd * London's Amateur Radio
Stockists

Just around the corner from West Hampstead Underground Station
NEW EQUIPMENT

VERSATOWERS (Galvanised) f s. d.
P20. 20ft. tower ... . . ... 92 10 0P40. 40ft. tower ... ... 121 15 0P60. 60ft. tower ... 146 10 0

Prices include delivery U.K. mainland .ROTORS
HAM -M ... (Corr. 20 /-) 70TR-44 ... .. (Carr. 15/-) 40
AR22R ... (Carr. 10/-) 25ARID ... (Carr. 10/-) 18TEN-TEC
PM2. 2 watts 40 and 80m. CW transceiver... ... 32 I
PM3A. 5 watts 20 and 40m. CW transceiver ... 42 IKR -40. Electronic keyer
KR -5. Single paddle keyer ... 18 1

KR -I. Twin paddle assembly...
AC -3. 15m. converter for PM2
AC -5. Antenna tuner ... 5

sNATIONAL
NCX 500. 5 bands 500 watts transceiver ... ... 185SHURE MICROPHONES
Model 444 ... 12 1

Model 201
Model 202 ... 6
Model 401A 6 IHIGH PASS FILTERS
Type 35A I IOMEGA T NOISE BRIDGES
Model TE 7-01
Model TE 7-02 19 1COPAL DIGITAL CLOCKS
Model 601 20
Model 101 ... 14

HY-GAIN PRODUCTS from RADIO SHACK
VERTICAL ANTENNAS and ACCESSORIES

18HT. 6 thru 80 metre Vertical 'Hy -Tower' ... 99 10 0
12 AVQ. 10 thru 20 metre vertical trapped antenna ... 16 10 0

RADIOSHACK LTD.
Just around the corner from West Hampstead Underground Station
Telephone: 01424 7174 Cables: Radio Shack, London, N.W,6.
Giro Account No.: 588 7151

£ s. d.I4AVQ. 10 thru 40 metre vertical trapped antenna 19 10I8AVQ. 10 thru 80 metre vertical trapped antenna 35 10I8V. 10 thru 80 metre vertical antenna ... 10 10
I2RMQ. Roof mounting kit for I2AVQ 8 10I4RMQ. Roof mounting kit for I4AVQ 9 15
LC80Q. 80 metre loading coil for I4AVQ 6 15TRI-BAND BEAMS and QUADS
TH6DXX. Super Thunderbird 6 element 10-15-20m. beam 88 0
TH3MK3. Thunderbird 3 element 10-15-20m. beam ... 69 10
TH3JR. 3 element 10-15-20m. beam 600w. PEP rating ... 48 0
TH2MK3. Thunderbird 2 element 10-15-20m. beam ... 48 0
HY-QUAD. 3 band 2 element cubical quad. sal. feed line... 62 10DB10-I 5A. 10 and 15 metre duo -band beam .- ... 52 10HIGH PERFORMANCE MONO -BAND BEAMS
204BA. 4 element 20 metre beam ... . 72 0
203BA. 3 element 20 metre beam ... . 67 10
153BA. 3 element 15 metre beam ... . 33 10
1038A. 3 element 10 metre beam ... 26 10HAMCAT MOBILE ANTENNAS
257. Mobile mast with foldover hinge and swivel base . 8 10252. 80 metre coil and tip rod 9 15256. 40 metre coil and tip rod 8 15255. 20 metre coil and tip rod 8 0
254. IS metre coil and tip rod 6 10
253. 10 metre coil and tip rod 5 10492. Coil and tip rod spring ... I 10499. Flush body mount .. 4 15ANTENNA ACCESSORIES AND COAX
TE7-0I. Omega -1 systems antenna noise bridge 1-100 MHz 13 10
TE7-02. Omega -T systems antenna noise bridge 1-300 MHz 19 10
8N86. Broadband ferrite balun for use with any beam ... 8 0
EACO. 4 way coaxial antenna switch. 52 ohm uhf conn.... 3 15
RG-8A/U. Heavy duty 52 ohm coaxial cable per yard 6PL -259 Connectors for RG-8A/V cable ...
PL -258. Adaptors for joining two PL -259 connectors ... 15LA -I. Lightning arrestor 14 10LA -2. In -line lightnine arrestor .. 2 10

CARRIAGE EXTRA ON ALL ITEMS

182 BROADHURST GARDENS,
LONDON, NW6 3AY

V-3 Jr.

WE ARE THE ANTENNA PEOPLE TRd
SOME OF OUR ANTENNAS

VERTICALS : Atlas. 10, 15, 20 and 40 metres.
V-3 Jr. 10, 15 and 20 metres.

VTD Jr. 10, 15 and 20 metres.
TW-3X. El Toro 20, 40 and 80 metres.

TA -31 Jr. 10, 15 and 20 metres. Also Horizontal.

HORIZONTALS : TA -33 Jr. TA -32 Jr. 10, 15 and
20 metre beams.

Mustang. 10, 15 and 20 metre beam.
Elan. 2 band 3 elements 10 and 15 metres.

A -203-C. 20 metre monoband beam.
A -3I5. 15 metre monoband beam.

A-310. 10 metre monoband beam.
TD -3 Jr. 10, 15 and 20 metres. Trapped dipole.

Short Wave Listeners' Antennas : SWL-7 Broadcast Short Wave Bands.
RD -5 Ham Bands. 10, 15, 20, 40 and 80 metres.

Accessories : D-4BCA. Base loading coil for 80 metres with Atlas.
Polythene, cord and rope.

Rotators.
Coax cable and twin feeder.

Towers. Insulators etc...

MASTER

MU;TANG

Send for complete Catalogue/Handbook, containing full details of Antennas and other technical
25 pages I5p. Refundable upon purchase of Antenna.

information.

Afts.Skv egdoniticed. 40, Valley Road, New.Costessey, Norwich, Norfolk Nor. 26K
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"LISTEN TO THE WORLD WITH EDDYSTONE"

CHESHIRE
The Transistor Centre

(Wilmslow) Ltd
Green Lane
Wilmslow 24766

CORNWALL
S.S.B Products
(Norman Birkett G3EKX)
7 Little Castle Street
Truro
Feeck 575

DERBYSHIRE

J. & A. Tweedy (Electronic
Supplies) Ltd

64 Lordsmill Street
Chesterfield
Chesterfield 4982

DEVON
Graham Newbery
(Reg Ward G2 BSW) Axminster
Axminster 3163

Your local Eddystone dealer is:
IRELAND

John F. MacMahon
10, Church Street, Enniskillen,
Co. Fermanagh, N. Ireland
Enniskillen 2955

ISLE OF WIGHT
Sherratt & Son
81-82-83 High Street, Newport
Newport 3358-9

KENT

G. T. & R. Wilson
12-14-16 Queea Street
Gravesend
Gravesend 63527/8

Percy Powell Radio Ltd
54 High Street
Tunbridge Wells
Tunbridge Wells 26534

LONDON

lmhofs (Retail) Ltd
112-116 New Oxford Street
W.C.1
01-636 7878

R. T. & L Electronics Ltd
Ashville Old Hall
Ashville Road
Leytonstone, E.11
01-539 4986

Radio Shack Ltd
182 Broadhurst Gardens
London, N.W.6
01-624 7174

MIDDLESEX

Gurney's Radio Ltd
91 The Broadway, Southall
01-574 2115

NORFOLK

SUSSEX

Cosh and Hammond
29 Beach Road, Littlehampton
Littlehampton 4477 or 4478

WALES

Holt High Fidelity
Picton Arcade, Swansea
Swansea 53254

Holt High Fidelity
8 Portland Street, Swansea
Swansea 41032

WARWICKSHIRE

F-SSEX

F. E. Smith LANCASHIRE
The Record Shop
157 King Street
Great Yarmouth

Chas. H. Young Ltd
170/172 Corporation Street
Birmingham 4
021-236 1635184 Moulsham Street

Chelmsford Stephens -James Ltd
70 Priory Road, Anfield

Chelmsford 54594 Liverpool IA 2RZ
051-263 7829 NORTHUMBERLANDUnique Radio Ltd

6 The Facade, High Road
Goodmayes, Ilford
01.590 8277

N.W. Electrics
52 Great Ancoats Street
Manchester M4 5AB

Aitken Bros. & Company
35 High Bridge
Newcastle upon Tyne NEI 1 EW YORKSHIRE

061-236 6276
Newcastle upon Tyne 26729 Philip Cann Ltd

HAMPSHIRE Croftfilm Ltd
46 Friargate
Preston PR 1 -2AT

Chapel Walk, Fargate
Sheffield St Mr
Sheffield 29225/6

Southern Marine Radio
(Southampton) Ltd Preston 55244

Short Wave (Hull)Solent House, Town Quay
24a Newland Avenue

Town Quay 22721 SCOTLAND Hull, HU5 3AF
LEICESTERSHIRE Hull 408953

Wireless Supplies Unlimited L. Hardie
264-266 Old Christchurch Road A. K. Davey Ltd 542 George Street R. A. CoatesBournemouth New Street, Hinckley Aberdeen 5 Bridge Street, Whitby
Bournemouth 24567 Hinckley 2173 and 4288 Aberdeen 20113 Whitby_ 2622

Point to note by Advertisers in "Short Wave Magazine"-as well as covering
the all. radio amateur interest, we supply bookstalls all over the country,

also schools, libraries and the radio -electronics Industry.
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Today a Heathkit

morrow the World!

PLEASE SEND ME FREE 1971 CATALOGUE
Block

Capitals
please

Name

Address

Post Code

I -I EC AV -1" I -I IC I "I' 

A Schlumberger Company

HEATH (Gloucester) LTD., GLOUCESTER, GL2 6EE
56/2
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SOME BOOKS FROM STOCK

ABC's OF ANTENNAS
Electronics technicians, amateur -radio enthusiasts, broadcast
station operators and engineers, students-all who are involved
in one way or another with theoretical and practical antenna
problems-need a good, basic working knowledge of antennas.
Most books on antennas resort to higher mathematics and difficult
analytical discussions. In this book, however, the author has
prepared a valuable reference text which is concisely written and
easy to understand. Only simple mathematics is employed. The
book covers a myriad of facts related to antennas and radiowave
behaviour.

The introductory chapters cover the fundamentals of radio -
wave propagation and basic antenna characteristics. The remainder
of the book is then devoted to a discussion of the various types of
antennas and their uses. Antennas for radio, television and two-
way communications are included. Business radio, amateur, both
mobile and fixed -station operation, are covered. The final chapter
should be particularly appealing to those interested in microwave
uses and radio -navigational systems. A perusal of this book will
provide any student with an excellent foundation for more advanced
study in antenna design. I7/-

HAM ANTENNA CONSTRUCTION PROJECTS
For the many amateur radio operators who like to construct their
own antenna gear, and for those interested in getting into the
fascinating field of AmateurRadio, here is a practical guide to building
and operating many types of ham antennas.

Although the antennae described in this book cost little to con-
struct, many will out -perform some of the best -designed, ready-
made designs on the market. By using parts you already have
on hand (wire, 2 x 4's, insulators, etc.), you can build radiators that
will allow you to DX places like Singapore, Moscow, Berlin, and
the North Pole.

Besides full details on many useful and interesting types of
aerials, Ham Antenna Construction Projects includes complete
information on long-lasting construction methods, as well as how
to position your antenna to achieve maximum distance with a
given radiation pattern. In addition, much easy -to -understand
technical information on tuning antennas and the use of test
equipment is presented. 27/6

ABC's of SHORT-WAVE LISTENING
Have you ever listened to a radio and thought how enjoyable it
would be to hear broadcasts from faraway places, such as Toronto,
Berlin, and Tokyo, as well as signals from ships at sea and satellites
in space. All these broadcasts can be at your fingertips, offering a
fascinating hobby.

ABC's of Short -Wave Listening a non -technical guide, will help
you get started, or give you added pointers if you are now engaged
in this hobby. The mysteries of radio waves are revealed in a
manner that anyone can understand, providing priceless know-
ledge about the ever-expanding world of short-wave radio.

Even though you may not have a basic knowledge of radio
principles, author Len Buckwalter introduces you to the subject
by first explaining just what short-wave listening is, what makes a
radio wave and a " meter," and just how these short waves travel
in the earth's atmosphere and space.

Using a unique collection of photographs, drawings, charts,
and authoritative text, this book tells how the short-wave receiver
works ; what the various controls are for ; and what to look for
when selecting equipment. In addition, antennas are presented
and explained so that you can better receive those elusive foreign
stations on your set.

Finally, this book lets you in on the secrets of how best to set
up and operate your listening station ; how to track and " hold "
DX (distant stations) ; and how to locate and listen to the space
satellites and manned space vehicles. 19/6

DELIVERY FROM STOCK.

ABC's of RADIO & TV BROADCASTING
This is a book for those who want to know what goes on at the
transmitting end in radio and television broadcasting. It explains
how the radio and television signals are formed, built up, and
transmitted. In addition to the discussion of basic transmitter
circuits, information is provided concerning metering and monitor-
ing circuits and procedures.

ABC's of Radio & TV Broadcasting is a basic survey of transmitter
equipment and operation. The first chapter deals with the principles
of electromagnetic radiation. Then two chapters cover audio and
video modulating signals. The next two chapters treat the origin
and amplification of the transmitter carrier signal. Two following
chapters discuss modulation, both amplitude and frequency types.
The remaining chapters deal with power supplies, transmission
lines, standard broadcasting antennas, FM and television antennas,
and remote transmitter operation.

The author has avoided a detailed mathematical treatment,
keeping the text basic and the essentials in view. Review questions
are included at the end of each of the twelve chapters. The
answers are given in the back of the book. 21/6

SWL ANTENNA CONSTRUCTION PROJECTS
Anyone who enjoys listening to short-wave broadcasts from all
over the world will naturally be interested in improving his
reception. Constructing a suitable antenna is an excellent way of
doing this, and it may be done at little expense. This book supplies
all the information you need to construct 35 different short-wave
aerials.

Two chapters cover the basic principles of antennae and the
knowledge necessary for construction of the projects which are
given in the following pages. The antenna projects themselves are
divided into six classes. First are the dipole aerials such as
segmented and inverted types. Following them are the vertical
antennae, including array and beam types. Then horizontal beam
systems (Yagis) are considered. Various low- and high -band and
multiband triangle antennae are also discussed. The next section
deals with long-wire antennae, such as vee beams and rhombics,
for those SWL'ers with a sizeable plot of land available. For
SWL'ers without land, indoor antennas, which are included in the
final section, may be a solution. Three useful appendices are
provided at the end of the book.

This book will help you to find an antenna especially adapted to
your needs and accommodations-one which will permit you to
realise better the potentialities of your receiver. With such a
system, you will receive more stations more consistently. 26/6

PRACTICAL HAM RADIO PROJECTS
" All the equipment here is homebrew, OM." There is great self
satisfaction in being able to give a detailed description of a piece of
gear you have built yourself. This feeling of accomplishment is not
the same with a house full of commercial gear.

Practical Ham Radio Projects is a book o Ivalue to everyone who
enjoys building some of his own gear. Each chapter contains com-
plete data for constructing a unique, useful piece of equipment,
including chassis layout diagrams, subassemblies, tuning procedures,
and operating instructions. Every project is supplemented by
schematic and pictorial drawings plus complete parts lists.

All of the units are original designs-none are commercially
available at any price.

The projects described in this book include : all -band 500 -watt
linear amplifier . 2 -metre SSB mixer and linear amplifier . all -
band 500 -watt antenna tuner electronic automatic keyer .
deluxe 6 -metre mobile transmitter . universal transistor mobile
modulator and power supply . transistor 2 -metre superhet receiver

. VFO for 6, 2, and 1.25 metres . transistor dip oscillator . 2 -
metre transceiver for mobile or fixed station . transistor 6 -metre
handie-talkie . monitor scope for SSB and AM. Just about all
that is needed for a complete amateur station ! 21/6

ALL PRICES POST FREE.

Available from SHORT WAVE MAGAZINE
Publications Dept., 55 Victoria Street, London, S.W.1 . 01-222 5341

(Counter Service, 9.30-5.15, Mon. to Fri.) (Nearest Station: St. James's Park)
(GIRO A/c. No. 547 6151)
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10 -Fidelity;
Electronic
Components

Equipment
' Catalogue

Latest
Catalogue

Our latest edition giving full details of a
comprehensive range of 1-11-F1 EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 10/-
248 pages, fully illustrated and detailing
thousands of items at bargain prices.
SEND
NOW ! ONLY 7/6 P & P 1/6.

TRIO TS 510 AMATEUR
TRANSCEIVER with speaker
and mains P.S.U., E180.
TRIO JR310 AMATEUR BAND
10-80 Metre Receiver, (77 110 I-.

TYPE I3A DOUBLE BEAM
OSCILLOSCOPE

An excellent
general purpose
D/B oscilloscope.
T.B. 2 cps -750
Kc/s. Bandwidth
5.5 Mc/s. Sensi-
tivity 33 My/cm.
Operating voltage
0/100/200/250 v.
A.G. Supplied in
excellent workingcondition,
(12 /10 /-. Carr.
30/-.

HAMGEAR PRESELECTORS
Mains operated I.5-30 Mc/s.,
(7 /10 /-. P. and P. 4/,

AR88 MAINS TRANSFORMERS
Brand new, boxed, 59/6. P.P. 5/-.

ADMIRALTY 62B RECEIVERS

High quality 10
valve receiver
manufactured
by Murphy. Five
bands 150-300
Kc/s.; 560 Kc/s.
-1.5 Mc/s.; 3.9-
30.5 Mc/s. In
coprorates 2
R.F. and 3 I.F.
stages, band-

pass filter, noise limiter, crystal
controlled B.F.O. calibrator, I.F.
output, etc. Built-in speaker, out-
put for phones. Operation 150/230
volt A.G. Size 19f" x 134" x 16".
Weight 114 lbs. Offered in good
working condition, £22/10/-, Carr.
30/-. With circuit diagram. Also
available B4I L.F. version of above.
15 Kc/s.-700 Kc/s. tI7 /10 /-.
Carr. 30/-.

DUMMY LOAD RESISTORS
Carbon 30Q 35w., 5/6. P.P. 1/6.

CRYSTAL CALIBRATOR No.10
Small port-
able crystal
controlled
wavem ete r.
Size 7 x 74x
4in. Fre-
quency range
500 Kc/a.-10
Me/s. (up to
30 Mc/s. on
harmonics).
Calibrated
dial. Power
requirements

300v. DC. 15mA and 12v. DC 13-3A.
Excellent condition, 89/6. Carr. 7/6.

JOYSTICK AERIALS

in stock.
of Aerials and Tuners

UR-IA SOLID STATE
COMMUNICATION

RECEIVER

4 bands covering 550 Kc/s.-30 Mc/s.
continuous. Special features are use
of FET transistors, S Meter, built-in
speaker and telescopic aerial,
variable BFO for SSB reception,
noise limiter, bandspread control,
sensitivity control. Output for low
impedance headphones. Operation
220-240v. A.C. or 12v. D.C. Size
Ill" x 45" x r. Excellent value.
Only f24. Carr. 7/6.

CLASS D WAVEMETERS
A crystal controlled
hetrodyne frequency
meter covering 1.7-
8 Mc/s. Operation
on 6 volts D.C. Ideal
for amateur use.
Available in good
used condition
£5 /19 /6. Carr. 7/6.

or brand new, £7 /19 /6. Carr. 7/6.

TEI5
TRANSISTORISED
GRID DIP METERS
Six ranges. 440 Kc/s.-
280 Mc/s. Operates on
9v. battery. Full
instructions,E12/10/-.
P.P. 3/6.

HANSEN SWR-3 BRIDGE
Impedance 52 ohms. Also operates
as field strength indicator, com-
plete with telescopic aerial, 69 /6
each. P.P. 3/6. PL259 plugs to suit
7/6 each.

CODAR EQUIPMENT
s.

CR.70 Receiver ... ... 22 10
CR.45 Receiver ... ... 13 10
CR.45 Kit from ... ... 10 10
PR.30 Preselector ... .6 10
PR.30X (Built in P.S.U.) 8 10
RQ.I0 Q Multiplier ... 7 5
RQ.10X (Built in P.S.I.) 8 17
CC.40 Control Unit ... 6 15
AT.5 Transmitter ... 17 0
T.28 Receiver ... ... 16 10
12/MS Mobile P.S.U. I I 10
I2/RC Control Unit ... 2 10
AT5 Mains P.S.U. ... 9 0
Mini Clipper Kit ... 2 15

d.

LAFAYETTE HA.800 SOLID
STATE AMATEUR COMMU-
NICATION RECEIVER SIX
BANDS 3.5-4, 7-7.3, 14-14.35,

21-45, 28.29.7, 50-54 Mc/s.

Dual conversion on all bands. 2 x
455 Kc/s. mechanical filters. Product
detector. Variable B.F.O. 100 Kc/s.
crystal calibrator. "5" meter
Huge slide rule dial. Operation 230v.
Complete with instruction manual,
Crystal 39/6 extra).

AC or 12v. DC. Size 15" x 91" x 85".
£571101-. Carr. paid (100 Kc/s.

UNR-30. 4 BAND
COMMUNICATION

RECEIVER
Covering 550 Kc/s.-30 Mc/s. Incor-
porates variable FOB for CW/SSB
receotion. Built-in speaker and
phone jack. Metal cabinet. Opera-
tion 220/240v. A.C. supplied brand
new, guaranteed with instructions.
(15 /15 /-. Carr. 7/6.

TRIO 9R-59DE
4 band covering 550 Kc/s. to 30 Mc/s.
continuous and electrical bandspread
on 10, 15, 20, 40, and 80 metres. 8
valve plus 7 diode circuit. 4/8 ohm
output and phone jack. SSB-CW .

ANL . Variable BFO . S meter . Sep.
bandspread dial IF frequency 455
Kc/s. . audio output 1.5w. . Variable
RF and AF gain controls 115/250v.
A.G. Size: x 15" x 10" with
instruction manual, £42. Carr. paid.

0

Ili
' 0
liii

' 11111

11111111,111111!

I i

--..c.
III

1

'ill'i'

illooloi

"in

r r 111.1g

4."'
Li

'

11

ill Id

TRIO COMMUNICATION TYPE HEADPHONES Normally
£5/19/6, our price (3 /15 /- if purchased with receiver.

NEW LAFAYETTE SOLID STATE HA600 RECEIVER
5 Band AM/CW/SSB amateur
and short wave 50 Kc/s.-400 Kc/s.

and 550 Kc/s.-30 Mc/s.
F.E.T. front end. 2 Mechanical filters.
Huge Dial. Product detector.
Variable BFO. Noise limiter, S Meter.
24+" Bandspread. 230v. A.C./ I 2v.
D.C. Neg. earth operation. RF gain
control. Size : 15" x 95" x 85".
Wt. 18 lbs. Exceptional value, £45.
Carr. 10/-.

TRIO JR-5005E AMATEUR RECEIVER
7 separate ranges between 3.5 and 29.7
Mc/s. 7 valves, 2 transistors and 5
diodes plus 8 crystals: output 8 and
500 ohm and 5000 ohm phone jack.
Crystal controlled oscillator. .
Variable BFO . VFO . AVC . ANL .
S meter . SSB-CW . Stand-by
switch . special double gear dial
drive socket for connection to a
transmitter. 115/250, A.G. Mains.
Size 7" x 13" x 10" with instruction

manual and service data, £65, Carriage paid. Package deal : JR500SE with
SP5D speaker and HS4 headphones. (69 /10 /-.

EDDYSTONE VHF RECEIVERS
Model 770R, 19-165 Mc/s. Excellent
condition, L150.

B.C.22I FREQUENCY METERS
Latest release 125 kHz -20 MHz.
Excellent condition. Fully tested
and checked and complete with
calibrator charts, E27/10/- each.
Carr. 10/-.

MULTI -METER
Model TE-300. 30,000 O.P.V.
Mirror scale, overload protection
0/.6/3/15/60/300/1,200v. D.C. 0/6/30/
I20/600/1,200v. A.C. 0/30uA/6mA/
60mA/300mA/600mA. 0/8K/80K/
800K/8 meg. ohm -20 to + 63 dB.,
(5/19/6. P.P. 3/-.

SOMA 40 /-
50-0-50µA37 /6
I00/LA 37/6
100-0-100/LA

35 /-

CLEAR PLASTIC PANEL METERS
First grade quality, Moving Coil panel meters,
available ex -stock. S.A.E. for illustrated leaflet.
Discounts for quantity. Available as follows.
Type MR. 38P. 1 2I/32in. square fronts.

1-0-I mA 27/6 150mA 27/6 750v DC 27/6
2mA 27/6 200mA 27/6 15v AC 27/6
5mA 27/6 300mA 27/6 50v AC 27/6

10mA 27/6 500mA 27/6 150v AC 27/6
750mA 27/6 3v DC 27/6 300v AC 27/6

I amp 27 /6 10v DC 27 /6 500v AC 27/6
200/LA 35/- 2 amp 27/6 20v DC 27/6 S meter I mA
500/LA 30 /- 5 amp 27 /6 100v DC 27 /6 32 /-
500-0-500µA 20mA 27/6 150v DC 27/6 VU meter 42/-

27 /6 50mA 27 /6 300v DC 27 /6
ImA 27/6 100mA 27/6 500v DC 27/6

FULL RANGE OF OTHER SIZES IN STOCK. SEND S.A.E. FOR LEAFLET.

G.W. SMITH & CO.( wiN
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 4-6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2 DAY THURSDAY)

) LTD
All Mail Orders .-
147, Church Street,

London. W.2
Tel: 01262 6562
(Trade supplied)
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WORLD RADIO/TV
HANDBOOK 1971

(From Stock)

The World's only complete reference guide to Inter-
national Radio & Television Broadcasting Stations.
It includes : Frequencies, time schedules, announce-
ments, personnel, slogans, interval signals and much
more.

Lists all International short-wave stations, including
frequencies, for each country; foreign broadcasts, long
and medium wave stations (AM broadcast Band),
TV stations and domestic programmes. Long recog-
nised as the established authority by broadcasters and
listeners. It is the only publication that enables you
to identify BC stations quickly and easily. Enables you
to fill more pages in your log book on the SW BC
bands and helps you add more BC -station QSL cards to
your collection.

43/6
post free

from:

SHORT WAVE MAGAZINE
55 Victoria Street, London, S.W.I

GRAHAM NEWBERY
(Reg Ward G2BSW)

EDDYSTONE RECEIVERS
ECIO, Mk. II
EAI2
830/7 ...
and all accessories-phones, speakers, etc.

KW EQUIPMENT-In Stock at New Reduced prices
KW ATLANTA with p.s.u.
Remote VFO
KW 20008 with p.s.u.
Remote VFO
KW 201 Receiver ...
KW 1000 LINEAR ...
KW 204 TRANSMITTER

... L74 10 0

... L205 0 0

... L340 0 0

.

£198 0 0
£32 0 0

£220 0 0

£35 0 0

1111 0 0

L135 0 0

L135 0 0

and all ancillary equipment-E.Z. match, SWR meter, etc.

YAESU MUSEN
FT 200 240 watts PEP with p.s.u.

SHURE MICROPHONES
MODEL 444
MODEL 201
MODEL 202

E180 0 0

L12 15
L5 12
£6 0

R.C.A. VALVES 614613, 6LQ6, ETC. - MOST TYPES IN
STOCK FOR KW EQUIPMENT.

WE STOCK R.S.G.B. PUBLICATIONS,
LOG BOOKS, ETC

0

6

0

H.P. AND CREDIT SALE TERMS AVAILABLE. S.A.E. FOR LISTS.

AXMINSTER - DEVON
Telephone 3163

hamstrung?

No need to oe stroN up with guys I
our telescopic, tilt -over towers
are unguyed.

Post and wall mounted models,
in heights of

25, 40, 60 and 85 feet,
Send for details.

Strumech Engineering Co Ltd.
Coppice Side, Brownhills,
Walsall, Staffs.

STRUMECH
WEAEQ'ti-L.))
EVEMIMI

G3EKX S.S.B. PRODUCTS G3EKX

EDDYSTONE 940. LATEST MODEL . ... L159
EDDYSTONE ECIO. Mk. 2 ... . 174 10s.
EDDYSTONE ES 35, Mk. 2 (including tax) ... ... £88
EDDYSTONE PWR. UNIT FOR ECIO's and EB 35's ... £7
EDDYSTONE CABINET SPEAKER ... ... L3 14s.

TRIO TRANSCEIVER T5510 and power unit P5510 ... L180
TRIO. LATEST HAM receiver, JR310 E77
TRIO GENERAL COY. 55 to 30 Mc), 13/spread dial, 9R59DS L42
TRIO PHONES, HS4 L5/19/6, SP -5D speaker ... 87/6

* WANTED. ALL TYPES OF RECEIVERS AND TRANS- *
MITTERS. STATE CONDITION AND PRICE.-WRITE

NOW !

SPECIAL OFFER ! I 12 TRANSPARENCIES EXPERTLY TAKEN
OF FAMOUS CORNISH SCENES, PORTS, COASTS. BRILLIANT
COLOURS. FIT STANDARD PROJECTOR OR VIEWER.
BARGAIN AT 18/- PER SET + 2/- P. & P. (Limited
QUANTITY).

BARGAINS
(I) TRIO 9R59DE RECEIVER (Boxed) ... ... L34
(2 HEATHKIT DX40 AND VFO (160-I0m.) ... ... L32
(3 A.V.O. MODEL 8 (as new). New leads/prods. ... L24

All items (I) to (3) are in new condition and good bargains.
Carriage 20/- each extra.

PYRAMID LINEAR KITS ... ... ... ... ... L611

XTALS ! XTALS I XTALS !
STATE YOUR REQUIREMENTS with as many alternatives

as possible. An S.A.E. is essential. All xtals new. 100 kc to
110 Mel.. fund. o/tone. (Thousands-two to seven Mc)s.). All
are from I0/- each. Example : 10.245 Mc, 10/-, 5 Mc., I5/-,
27-120, 75.7505, 38-6525, etc., I0/- each, 1000 kc, 15/-.

BAND EDGE MARKER "XTALS". New HC6/U, etc. 1000
kc. 2.500 kc, 1750 kc, 24 Mc. (giving markers at every I Mc.
5 Mc.-up. 3.5, 7, 14 Mc., etc. plus -72 Mc, 144 Mc.), I5/- each plus
I)- P. & P. Only small quantities in stock.

Carriage extra on all goods please

7 LITTLE CASTLE STREET, TRURO
Tel. FEOCK 575 CORNWALL
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LOWE ELECTRONICS
WELLINGTON STREET, MATLOCK, DERBYSHIRE

Matlock 2817 (2430 evenings) BILL G3UBO, ALAN G3MME

AGENTS

(EVENINGS AND WEEKENDS ONLY)

John G3JYG
16 Harvard Road, Ringmer, Lewes, Sussex.
Ringmer 8071

YAESU F -LINE

Sim GM3SAN
19 Ellismuir Road, Baillieston, Nr. Glasgow.
041-771 0364

This well known and deservedly popular equipment is
now available at reduced prices.

FR -400 receiver-varies in price from L120 for the
basic model with no frills to L160 for every possible
optional extra.

FL -400-250w. p.e.p. transmitter, L140.

FL -2000B linear -1200w. to a pair of 572B/T I 60L, E130.

FT-I 01-the new 260w. p.e.p. mobile/fixed transceiver
replacing the FT -150. Only 3 valves-12BY7A driver
and a pair of 6.1S6A's. 10 FET's, 3 IC's, 31 Si transistors
and 38 Si diodes. Both 12v. d.c. and 234v. a.c. p.s.u.'s
built-in. Optional CW filter, L218.

FT -200-260w. p.e.p. less p.s.u., E132.

FT -400 and FT -560-560w. p.e.p. built-in p.s.u., L195.
External VFO's and speakers for all models.

In addition to the range of Yaesu equipment, we would
mention the Inoue range, the FE equipment and our
range of POST FREE accessories, etc. including SWR
meters (E6.80), Yaesu YD844 table mike (L10),
Teisco DM -501 (L3), low impedance padded headsets

(E2.40), 12 hour digital clocks (£5.70), EK-9X
electronic keyers (L8), plain keys (fl), etc., etc., to
say nothing of a slew of small bits and pieces, such as
crystal and mechanical filters.

In the second-hand line, too, we don't do too badly
and have a pretty good selection of excellent, fully
tested and serviced equipment at very reasonable
prices. It is well worth your while getting our lists
-all it costs you is a large s.a.e. Schools, Colleges,
etc. Can't afford to lash out capital on gear? What
about leasing? Have a chat to us about it-our rates
are very economic. Inoue IC -2F. They're going mad
over these in the States. Inevitably, the same will
happen here and I can't hold this price much longer.
I don't want to be pushing or give you the hard sell,
but if you're smart, you'll get yours now while the
price is still rock bottom, L80.

Servicing : We do it, we do it well, we do it speedily
and we do it at reasonable cost.

Hours : Tuesday to Saturday, 9-5.30
(closed for lunch 1-2 and all day Monday).

73 de Alan and Bill



714 THE SHORT WAVE. MAGAZINE February, 1971

CALL
INTERNATIONAL:
RADIO AMATEUR

(Winter Edition)
" DX Listings "
" U.S. Listings "
The two together,

World
" G's " only

BOOKS
CALL BOOK

covering the

58 /3
751-

L6 /716

10/.

MAPS
AMATEUR RADIO MAP OF WORLD

Mercator Projection - Much DX
Information-in colour. Second
Edition

DX ZONE MAP (GREAT CIRCLE)
In colour with Country/Prefix

Supplement Revised to December,
1970.

Black and White only
(plus 2s. Od. with Country/Prefix
Supplement)

RADIO AMATEUR MAP OF THE
U.S.A. AND NORTH AMERICA

State boundaries and prefixes, size
24' by 30', paper

RADIO AMATEUR'S WORLD
ATLAS

In booklet form, Mercator projec-
tion, for desk use. Gives Zones
and Prefixes

LOG BOOKS
Standard Log (New Glossy Cover) .

Log and VHF Contest Log . . .

Receiving Station Log . . . .

(The above prices include postage)

12 /-

16/9
5/6

12/-

17/-

10/-
7/9
7/3

MORSE COURSES
G3HSC Rhythm Method of Morse Tuition

Complete Course with three 3
speed L.P. records with books

Beginner's Course with two 3
speed L.P. records with book .

Single 12' L.P. Beginner's with
book

Single, 12' L.P. Advanced with
book . . . .

Three speed simulated GPO test.
7' d.s. E.P. record . . . .

Ex. Gov. Heavy Duty Morse Keys
Plus 5% for postage and insurance

84/-

60/6

50/-

50 /-

15 /-
161 -

Available from

SHORT WAVE MAGAZINE
Publications Dept., 55
London, S.W.1

(Counter Service, 9.30-5
(Nearest Station : St.

(GIRO A/C No.

Victoria Street,
01-222 5341

.15, Mon. to Fri.)
James's Park)
547 6151)

N. W. ELECTRICS
52 GT. ANCOATS STREET

MANCHESTER 4
061-236 6276

G3MAX
EDDYSTONE AND TRIO RECEIVERS.
DIECAST BOXES. JACKSON CAPACITORS
AND DRIVES. DENCO COILS. " RADIO -
SPARES" TRANSFORMERS AND COM-

PONENTS. 'Q' MAX CUTTERS.

BROWN BROS. twin lever paddle, 0 10s., post paid.

I32ft. COPPER AERIAL WIRE. 7 strand 26 swg, fitted with
4 sets Bakelite chain insulators. 10ft. insulated lead in wire,
supplied on Bin. cable drum, 17/6, post 6/-.

VIBRATOR AND DYNAMO PSU. 250 volt 75mA, Vib. pack
400 volt 140mA dynamo. 12 volt input. For Pye Cl2 Tx/Rx,
25/-, carr. 15/-. BRAND NEW.

GPO COUNTER. 24 volt, 500 ohm coil, 4in. long by lin. square,
4 digit, 9/6, 2/- post.

GPO TELEPHONE SET. 20 ohm, single earphone, 300 ohm
microphone unit. Useful for mobile, 15 2/6 post. BRAND
NEW BOXED.

R209 Mk. II PORTABLE/MOBILE RECEIVER. I to 20 Mcs.
12 volt DC operation, AM/CW/FM. Internal speaker. Ideal for
caravan or small boat enthusiast. Checked and tested before
despatch, 115, carr. TO/-.

ALUMINIUM CHASSIS WITH BASE PLATE. I7in. by 9+in.
by 2in. 32 valveholders B9A 100 0.01 disc ceramics. Erie. 500v.,
100 resistors, 75 standoff insulators, 10/-, post 6/-.

POLYPROPYLENE ROPE. 50016. strain. 100 yd. reel, CI,
post 2/6.

CONVERTER CHASSIS. New spares for transistorised UHF
tuner. Contains 4 gang min. var. cap. 4 tube trimmers, in
screened sections, 5/-, post 2/6.

1970 ARRL HANDBOOK 55/- P.Paid.

Some items left from previous adverts.

Stamped addressed envelope for any inquiries.

Business hours: 9 a.m.-6 p.m., Tuesday -Saturday.

CLOSED ALL DAY MONDAY
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EDITORIAL
Disruption At the moment of writing we do not know-because of the imminence

of complete chaos in the postal system-when this will actually
reach you. It could be so late that it will not be possible for readers to meet the various closing
dates for the March feature articles-CDXN, Clubs and VHFB.

Needless to say, the copy you now look at was ready to be sent out in good lime to meet our
publication date of January 29. After that, we were in the hands of the postal system.

Similarly, the March issue will be printed off and ready to go in ample time for appearance
on February 26. But it is probable that because of the postal failure during the previous weeks,
we shall not be able to include in March all that might otherwise have appeared.

Our advertisers are, of course, in exactly the same difficulty when it comes to dealing with
orders-they will have lost their mail intake and the execution of orders will have been held
up due to the general chaos in the delivery system.

We are all in our different ways and with our various responsibilities doing everything possible
to maintain continuity "just as if nothing had happened." And this means not only by the
expenditure of much extra time and effort, but also of money (for which there is no re-
compense).

The Postal System, for which as it is we are all paying more than adequately-whether in
terms of a letter to granny, your sending us a report for CD XN, our posting to you an expen-
sive book, or taking in the Small Adv. you urgently want to get into the next issue-is what
is officially known and described as a Public Service.

It is for the Government to see to it that all public services are maintained and that we are
not, any of us, blackmailed into paying more than is reasonable for a simple system of distri-
bution, involving no problems for anybody except management in organising it efficiently
and keeping it going.

WORLD-WIDE COMMUNICATION
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COMMUNICATION and DX NEWS

WRE to make a start, with
all the news there is? In

the DX context on One -Sixty,
there is the noticeable absence of
W1BB, or W1BB/1, from the lists.
A brief note from him announces
that the allegedly "impossible
path" from JA to Europe on
160m. has in fact been covered,
by JA3AA and DL9KRA on
January 3 at 2157z, the fre-
quencies being 1904 at JA3AA
and 1827 kHz at DL9KRA. Con-
gratulations to both on a really
resounding "First." A postscript
to this same letter explains the
absence of W1BB/1. It seems the
gales attacked the feeder, which
wrapped itself round a red warn-
ing light in such a manner that the
aerial can't go up or down on its
pulley, and to get at it needs
someone to go to the top of the
tower and be lowered down the
side in a "bosun's chair."

G3JGR writes from Burgess
Hill to say that 4S7GV has re-
ceived permission to work Top
Band. Look out for the 4S7's from
0030 to 0130z-they are looking
for the U.K. every day.

Talking about transcontinental
DX, one hopes that fearful boner
G3KFE pulled last month didn't
confuse too many people-of
course we should have said the
DX transmits in the area 1800-
1810 kHz, and listens for G's and
Europeans around 1825-1830 kHz.
(How it slipped through, Lord
only knows!)

QRT is the word as far as Top
Band is concerned for G3DCS, he
having sold his transmitter. QRT
could pretty well be applied to
your conductor also, as far as
Top Band goes these days,
although he does take the odd
listen round now and then. On
one such occasion G3YNC was
heard calling "CQ VK," and we
promptly searched to see if any-
thing could be heard of VK-as
much as anything because if one
was even heard, it would make
mincemeat of conventional propa-

gation arguments. To his surprise,
a VK came gently up out of the
noise, calling G3YNC, but slid
back into the depths before his
VK call could be fully identified;
it was believed to have been
VK3NK.

G3OJV has an axe to grind, on
the subject of the local natters on
Top Band. His particular bête noir
is the chap who is talking to a
local, and sounds as though he is
sawing up the rig. Grunt-moan
. . . I feel ever so tired . . . What's
the time? . . . Ah, yes, still an
hour before bed -time . . . more
weird scraping noises . . . I'm just
clearing up the shack now .. . and
so on ad nauseam. What a nega-
tion of good manners and what a
test of good manners for the poor
devil, due for the come -back, con-
demned by his luck to listen to it!

At G2HKU things have been
fairly quiet. Ted had his usual
contacts with PAOPN, and also
found PAORTR, DL5XF,
GM3NVU, GM3YCB, all SSB,
plus DL5XF, GM3IAA and
PAOINA on the key.

Back to the transcontinental
stuff. G3YMH hooked K1PBW
and W1HGT, on the evening of
Boxing Day, but the high -spot of
the month was surely 9Y4NN in
Trinidad on 23/12/70, who was
first heard around 0020z; he
worked EI9J and G3OLI as well.
He came up again on the follow-
ing night and appears to have
raised GM3IAA up in Inverness,
and G3TKN. Static at the 9Y4
end was up to S9 at times, but he
seemed to be copying although
dishing out 479 reports. KV4FZ,
who was putting a similar signal
in around the same time earlier in
the month, was also complaining
of heavy static. Gotaway of the
month would seem to be OA8V,
heard and called by GM3YCB,
with no luck; however, KV4FZ
raised him, which seems to suggest
he is putting out a good signal.

GI3WSS (Holywood) has had a
reasonable month, with the skip

E. P. Essery, G3KFE

appearing to be very long in the
first few days of January-for in-
stance on January 5, only OK's
could be heard.

G3YMP (Deal), amongst others,
has a few words to say about that
boob we mentioned a few para-
graphs back. However, the main
object of his letter was to report
that he had heard from VK6NK,
who, so far this season, has work-
ed G3RPB, G3IGW, G3OLI,
GM3YCB, DL9KRA, and EI9J!
He is on 1803 kHz, and listens
1828-1835, not 1825, to avoid a
local beacon. About 30 minutes
before the peak for VK is the
time to cast a careful ear around
the low end of the band, as this
is the time when VS6DO might be
expected to show up. But it must
be realised the opening is often
only five minutes in duration
which leaves no time for more
than a swap of reports.

G3ZEM (Hartlepool) found
things a bit iffy on the HF's, and
so came down to 160m. for a spell
and netted lots of DL/DK, OH's,
PAOPN and OE5BBL.

It is not often that we talk of a
DX-pedition of the Month in Top
Band terms; but we understand
that the founder of DOTM,
W2GHK himself, will be on Top
Band, looking for QSO's, and
using a KW -2000 transceiver driv-
ing a modified inverted-Vee aerial.
And we could remark that Stuart
is no sludge at working the DX
as well as looking after their cards
-he won the North America sec-
tion of the Bermuda Contest. In-
cidentally this seems a good time
to remind everyone that the
address for "DX-pedition of the
Month" (DOTM) cards is Box
7388, Newark, New Jersey 07107.

We were a little off the beam
in our note about GI6TK last
time. Frank writes to put the
record straight, and says that the
lens of the left eye has been re-
moved, and replaced by the lens
of a pair of spectacles, which
give him about 10% vision in that
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eye, but it is still "tunnel vision"
and he can see only a small area
at a time, and this only when he
can get into proper focus. Still,
Frank is more than grateful even
for this small amount of sight.

G3ZCC (Chingford) was yet
another of the troops to miss out
last time. Mick wrote in to say
that he had a JR-500SE in the
shack, plus an FL8 audio filter,
which he was mighty pleased with;
but his second letter indicated that
a further improvement had been
registered by the fitting of a Codar
Q -Multiplier which now makes
CW a pleasure. Talking of FL8
filters, these used to be quite com-
mon, but of late the supply of
these most useful adjuncts to a
SSB transceiver for CW operation
seems to have totally dried up.
Anyone any ideas?

G3TKN (Wirral) appears to
have been pretty well QRT for a
year but found time over the holi-
day to get on Top Band. Vincent
adds a little to the 4S7 news
earlier, by saying that he has a
report from 4S7DA that the
G3TKN signal was audible at
RST 559 at 0045z. 4S7GV and
4S7WA are also in on the act and
looking for G's. It is suggested
that U.K. stations transmit on
1820 kHz as there is a BC station
about 1825 to spoil things. Skeds
can be set up by writing to Den-
ver A.C.E. Wijesuriya, 4S7DA,
A.M.Q. C85B, Royal Ceylon Air
Force, Katunayake, Ceylon.

Top Band has been out for
G3LXD (Church Crookham) for
some time, but the fault was at
last traced to a resistor in the
oscillator circuit of the HRO, so
that G3LXD is now back in
operation again on CW and SSB.

An enormous list of 160 -metre
DX worked comes in from
G3ORP (Maidstone); it covers
sixteen W/K QSO's, including
seven WI's, one W2 (who was all
but lost under a 589 W8ANO!)
two W3's, one W4 and five W8's.
These were hooked with the help
of three different aerial systems,
which are of considerable interest
in the DX context; this being the
case, as we are pressed for both
time and space this month-it's the
postmen, now!-we will consider
these interesting skywires in the
next piece.

An interesting letter from
G3ZGC next; he is training for
seagoing operator service, and is
on m.v. Nova Scotia, running to
East Coast W and VE. In some
places, around Newfoundland,
Loran covers the whole of Top
Band and more, accounting for
poor readability in the signals
heard. Around 2200z on November
29, OK1ATP, G3XXF, W1HGT,
DL9KRA, HB9NL and OK1AMP
were all audible at strengths from
S6 to S9. December 29, 0112z,
G3TKN was calling QRZ?, and
G3ZRH a CQ, the latter at 349.
That same evening, another listen
at 2200z resulted in DL9KRA,

G3OLI, G3OVX and G3LDM
being logged. Sad to say, there
were some more reports, but the
piece of paper on which they
were written landed in the Mersey
as Joe was heading for dry land
and home leave!

Here and There
So many newspaper reports of

events connected with Amateur
Radio are fatuous in the extreme,
that it is a pleasure to mention one
case where the facts might have
been right at the time, but have
very quickly been put out of date.
In the Daily Express of November
17 last was a report that JY1 had

SIX -BAND DX TABLE

(All- Time Post War)

Station Countries 28 MHz 21 MHz 14 MHz 7 MHz 3.5 MHz 1.8 MHz

G2DC 338 181 311 329 169 116 20

W6AM 349 149 161 349 145 119 7

G3KMA 262 208 202 192 142 61 11

G3IGW 212 129 153 169 136 107 47

G3DO 339 213 250 332 90 83 9

G3PQF 175 119 53 107 85 56 13

9HIBL 202 117 129 143 74 57 8

G3XBY 167 110 124 107 74 57 8

G3XA P 109 44 56 47 74 31 13

G3LZQ 265 140 156 215 72 38 8

G3WTV 196 125 124 157 70 74 -
G3VPS 147 58 54 122 61 40 14

G3RJB 177 80 58 164 60 37 8

G4RS 187 84 118 128 59 42 j 13

G3YDX 131 69 77 47 54 39 9

G3WPO 105 36 24 66 49 31 24

G3NOF 320 204 231 310 38 64 4

G3ZEM 88 - 86 28 31 13

G3IDG 131 77 97 55 27 18 12

G3DCS 126 15 80 66 19 20 6

G3ZCC 39 10 8 21 18 23 16

G3VLX 60 7 14 31 8 28 19

Note: Placing, this month are based on the "7 MHz ' Column. Claims must be
made at least every three months to retain a place.
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granted a licence to his wife,
Princess Muna, adding that she
"could not use it to talk to her
husband as there is no reciprocal
licensing between Jordan and
U.K." Of course, most of the
readership will know by now that
in fact JY1 has been operating
under his G5ATM reciprocal call
from the London Clinic, and
working quite effectively into W
on Ten, as well as some G's. We
also understand that when the
King gets back to Jordan he will
regularise his licence conditions
and come up with the more appro-
priate callsign JY1KH.

G3PQF (Farnborough) comes
back to life at this point, to add
a little to the words of wisdom on
QSL Bureaux-again from the
point of view of one of the de-
voted few who help to keep the
U.K. Bureau well ahead of all
the others. Dave says he would
appreciate any help he can get in
"making the perishers send in
some envelopes." He adds that
about 4,000 cards a quarter go on
his bonfire as uncollected, and
some of them are real goodies at
that. In the present crop, as yet
unburnt, are cards from BV2A,
CR4, HM, KX6, VR2, VS5, VS6
and others of similar interest-
yet they cannot be delivered to
their addressees, because the latter
have failed to lodge envelopes!
This sort of thing disillusions the
DX chaps, who then get managers
and forget the whole business of
QSL'ing-and who can blame
them at that?

From G2HKU we hear of an-
other addition to the ranks of the
Silent Keys, Gaby Felix, ON4FG,
on December 20. Gaby used to
operate from 0Q5 and various
DX spots when he was filming for
Belgian TV.

After all the complaints about
dirty notes, G2DC had a nice sur-
prise when he called LZ2KAD to
tell that station he was 597 and
carving up the whole band. The
LZ came back "I apologise for
my lid signal. Pse QRX." He then
tuned up and returned with a near
T9 note. A gentleman, and it is a
pleasure to hear this.

Should you come across the call
SMODAM on the air, you will
hear a nice signal, well driven.
The operator is Mrs. Birgitta

Granvik-Nilsson, and she is one
of the few YL's who are fully -
qualified as a radio officer in the
Swedish Merchant Navy, or, in-
deed in the merchant navies of
the Western world.

It is quite a while since last we
heard from 9M2DQ; he writes to
say that for the first time in 20
years he has landed in hospital
and been very ill indeed. However,
as a result, James has given up
rubber -planting for the time being,
and settled in a bungalow on
Penang Island, where he at least
has the advantage of a reliable
24 -hours daily mains supply to
offset against the fact that high
towers and rhombics are not now
possible. All his U.K. friends will
wish him a speedy recovery and
full health to get back at the DX.

An interesting one for the prefix -
hunter types to keep an ear open
for is PE2EVO, at Eindhoven, a
special prefix issued for the per-
manent scientific exhibition which
has been there since 1966.

From DL1CU we hear that
HV3SJ will be going on the air on
CW mainly, between March 16-24,
with DL1CU himself, plus ex-
OK1KD and ex-OK1AJX; the in-
tention is not just to let the 40
w.p.m. merchants in, but to look
out for the slower lads as well.
All contacts can be QSL'ed via
the Bureau, or if preferred direct
to DL1CU with s.a.e. and one
IRC. Call him 5 kHz up or down,
and any clot who causes QRM
goes on the black -list.

The vile weather we have been
having of late has fouled up more
than just the shack temperature.
The freezing fog brought the
G3KFE "invisible" wire into un-
wanted prominence, while G8HX
and G6FO can now state with
certainty that if the centre insula-
tor looks like a ball of cotton -
wool, the VSWR rockets up to
well above normal; in G8HX's
case, extra effects included S9+
side -tone in the receiver, the field -
strength meter beside the rig
reading four times higher than it
did, and the transmitter not
wanting to load. So, as Frank says
before reaching for the spanner
and testmeter, just take a peek
outside first!

With the achievement of his
5BDXCC, W6AM seems to have

gone back to his first love and
14 MHz, but one notices that
although Don is now 73 years of
age and does not spend much
time attending Amateur Radio
affairs, there is one he never
misses, which starts at the time
this piece lands on the doormat.
This is the joint NCDXC and
SCDXC members' meeting each
year, with the current one running
at Fresno the last weekend in
January. One notices in the pro-
gramme a technical talk by
W3EB/6, Ozzie Jaeger of Jennings
Industries, discussing the using of
solid-state rectifiers in the rig; the
DX-peditioner main speaker is
VKOWR; the Andorra effort
taking the stand, C31CK, C31CL,
HBOXVU all being W7GVA in
disguise; a look at the Big Shots
on slides; W6YY discussing DX-
ing behind the Iron Curtain; and
finally W2GHK talking, and
showing slides of, DX-peditions of

TOP BAND COUNTIES
LADDER

Station Confirmed Worked

G2NJ

G2HKU

GI3WSS

G3ADH

G3XTJ

G3VLX

G3WPO

G3XDY

G8HX

G3YMH

G3LXD

G3KFE

G3XIV

G2NJ

G3PQF

G3WPO

G3VGB

G3XTJ

G3XDY

GI3WSS

Phone and CW
98

98

97

97

96

95

95

88

86

67

64

61

Phone only
98

98

91

91

81

72

67

98

98

98

97

98

98

98

96

89

92

83

85

63

98

98

98

97

94

89

83

(Failure to report for three months entails
deletion from this Table. Claims may be
made at any time. Six months of "Nil"

reports will also result in deletion.)
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the Month. The redoubtable
W4BPD, Gus Browning, is re-
ported to have entered hospital-
Room 233W, Orangeburg Region-
al Hospital, Orangeburg, South
Carolina, 29115.

Forty Metres
Is a band where anything can

happen-and frequently does, at
that. Oddly, one of the rewarding
times to look it over is in the
evenings, when TV blights the
country and puts most of us off
all bands except this one and Top
Band. On some such an evening,
you may take a listen in the lower
ten kHz of the CW segment, and
find it absolutely crawling with,
admittedly, fairly run-of-the-mill
DX, such as ZS, VK, JA and so
on. On another night a first look
may reveal nothing more inspiring
than a couple of LZ's billing and
cooing to each other, or even a
general -coverage -type electronic
banyan tree shading everything.
But-if you can work 'em on this
band, there is just no QRM which
can demoralise you anywhere!

For W6AM an interesting CW
QSO was with W6BXL/M, who
had just finished with F7NB and
CT3AS; other CW contacts with
Europe included DL1DQ, around
0200z.

G3DCS, with his Joystick sys-
tem on CW, pulled out of the
murk Europeans plus an assort-
ment of WI, W2, W3, W4 and
W8, just to seee what he could
make of it. Turning from a Joy-
stick to a beam-the one at 7 MHz
specialist GM3JDR, we find that
Don hears and works stuff on his
"Bobtail curtain" which is utterly
inaudible on a dipole. Incidentally,
the top of the Bobtail is at forty
feet, laid out to fire East-West. To
give the two lists Don sent in, in
full, would all but fill the rest of
the space, but a selection shows
all W call areas, with W6-7 types
at about 1400-1600z, the other call
areas being available in the morn-
ings till the W6's appear and
again in the evenings from 2000,
with JA's in evidence from 0800
to 2000z, over both paths. Around
1215 JDIYAA and JD IABO peak
to S7 but persisted in working W's.
Another gotaway was KR6AY,
who came back with a QRZ
JDR?-but promptly sank with-

out trace under a wall of W's. The
score in six months of 40 -metre
operating from the present Wick
QTH is now up to 120 countries,
and 43 States, the Dakotas,
Wyoming, Montana, Nevada and
KL7 being still outstanding in that
direction.

Over to G3OJV, who seems to
have been mainly on CW, to raise
PY2AXZ, W's, VP2MR, 9HICB,
AX/VK's, VE1APE, FPOCA,
PZ9AB, not to mention letting
4S7PB off the hook. The sole SSB
QSO was to EA8HA.

Some experiments involving an
inverted-vee with the apex at
about 40ft. led G3YMH into an
assortment of contacts, most
notably with lots of W's, ditto
EU's, of course, and 9HIBB.

As for G2DC, Jack found the
morning periods particularly good
on Forty, apart from clottish
operating by F stations. One of
these bounders called G2DC no
less than five times with an S8
signal each time Jack called
EA9EA, who would have given
G2DC WAC in six QSO's in one
morning on the band, the others
being PY2EXX, ZL2OD, UA1WS,

WA3COJ and JA1ZHV. It takes
a lot to get G2DC's dander up,
after 47 years of Amateur Radio,
but this F station made him feel
like wondering whether the time
had not come for QRT finally-
but we hope it will not come to
such desperate measures.

The HF Bands
Space is fast running out on us;

but although the three HF bands
have, to some extent, been going
through seasonal doldrums, they
are never bad enough to neglect
completely. Taking Twenty first,
we can note that this is the first
time in memory that the W6AM
report had made no mention of a
40m. QSO. However, Don has a
tailpiece to put in on 5BDXCC;
as far as was known at his time
of writing, W6AM was the only
member of North California DX
Club to have arrived-but the
South Californian gang are cock -
a -hoop, with no less than six
members having made 5BDXCC
already! That must be something
of a record.

G2DC thought so little of them
that he lumped 14 and 21 MHz

G2ACD is Arthur C. Dunn, of 408 Scalby Road, Newby,
Scarborough, Yorkshire, who held an early AA (non -trans-
mitting) licence pre -Hitler's War. He is an Ex -Mayor of
Bridlington and nowadays is active on all bands, running a

KW -2000A barefoot into a simple long-wire aerial.
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together; all continents have been
workable but the snag has been
that when the DX has started
really to come in the EU QRM has
also chosen the same time to peak.

For G3DCS the score continued
to rise, CW giving W's, WX3MAS,
HC1CS, ZS1EI, ZS2HU, ZS5UT/
MM, CE2RF, FG7XF, VO1BS,
3Y3CC and VP2AAC, plus SSB
with HV3SJ, 4X4UL, ZL1AH,
9H1M and OH5PK.

G3OJV mentioned JAIZKZ as
the only one of interest in his
earlier letter, and none in the
second, as the band opened after
leaving to go to work, and closed
before Peter could get in the shack
in the evenings; and that about
sums it up for G3KFE, too.

Around 0800 has been "opening
time" says G3NOF, who found
the JA's first in as a rule, followed
by ZL till about 1000z, but a
dearth of VK for some reason. A
gotaway was FK8AC heard at
1958z, along with KC4USN,
VR2EK, 5H3LV, 5H3MV,
9Q5MG; but sorrow was turned
to the other thing by success in
raising A2CAH, AX's, EA6BM,
EA6BU, FB8XX, HL9TZ, JA's,
PJ7JC, ZL's including ZL4LZ/M,
VP8LH, VS6CO, ZS's, ZS2MI on
Marion Is., 3B8CR, 5VZJS,
5Z4DW, 9E3USA, 9J2PV and
9G IGT.

It is galling enough to have
TR8VW as a gotaway, says
G3ZAY, but it adds insult to in-
jury when the DX comes back to
you with a report of RS21 and
insists on calling you G9ZA! !
However, ZE6JP, ZD7SD, as-
sorted W6's and 7's and CR3KD
came across with reports just a
wee bit better.

It may be recalled that a couple
of months back G3DNF re-
counted impressions on returning
to the game and finding SSB a
frost, with CW far better. Since
then Gordon has stuck to the key
for most of the time, and has been
making strenuous efforts to im-
prove the All -Band All -Time
Countries Score, purely as
G3DNF, and omitting all previous
GM3DNF or GW3DNF credits.
The result is 35 new countries
booked in, mostly DX, in about
ten weeks. This still does not
satisfy him that they are good

enough for the Table -yet! The
100th country came up on New
Year's Eve, but oddly enough
nary a new one was found in the
succeeding nine days to the time
of writing. That long-awaited first
VK was booked in, by way of
AX8HA, after all these years, and
on Twenty, others of interest in-
cluded 8R1J and ZS5UT/MM.

G3ZEM has rude words to say
of Twenty, and retired to Top
Band in high dudgeon -whatever
that is -but not before making
his number, as the Navy says, with
VP9BY, YB5AAQ, AX's, YA1AB,
MP4BBA, VU's, 3B8CR, VS6DO,
JA's, XW8DO, EL2FT, ZE1DL,
ZS4AU, ZL1AH, TAITS, ZS2A,
9H1BG, OX3KD and, nearly, with
9K2BJ.

The long silence from Four
Oaks does not mean G3DO has
not been on the DX bands -far
from it, as Doug spends most of
his spare time these days on 14336
kHz, where the County -Hunters
Net is to be found, looking for
more American counties - of
which now accumulated
2100 confirmed!

Ten and Fifteen
And of course all we need to

say here is that if Twenty got the
thumbs -down signal, these two
were in no better shape at the
times when we ordinary mortals,
excluding the Sleepless Wonders
and the No -Work types, can get
on.

Some pertinent comments on
TVI come from G8HX, who cor-
rects our statement last time that
he had no help from the GPO;
the people who are not being
helpful are the TV firm. It seems
the GPO can do nothing about
QRM to TV sets on the relay
system by AT -stations working in
or near the relay pass -band, pro-
vided the QRM is from a funda-
mental signal and not a harmonic.
Frank reckons about fifty sub-
scribers are losing their picture
when he operates, which should
satisfy them that he is not at
fault, as he surely would have
been "in jug" ere now, else -be-
cause this has been going on since
last May!

Ten proved to be of interest to
G3PQF, who popped thirteen new
ones into his little black bag
during the last two major con-
tests.

Trying to decipher his hand-
writing is the key to reading the
report from G3ZCC, who used
SSB for UR5QAO, WA3NRV,
W2GHK/P4, KR6II, CT2AP and
SMOCUD, with an inverted-vee
dipole at the enormous height of
eight feet, which ought to en-
courage some of the others.

For W6AM a useful ten -metre
contact was with W1AW, who was
able to advise Don of the safe
receipt of his 5BDXCC claim;
another one of interest was
ZS6OS, who intimated he was
going to be in W6 -land in August,
so no doubt there is one QSO
which will end with a meeting of
the parties.

G2DC found Ten quite interest-
ing but was amused by the habit
of the RA, RB type stations of
never finishing a QSO. The reason
in at least one case was just that
the chap shot 20kHz up the band
between overs-most distressing
case of drift! CW completed con-
tacts with AX2BPN, FR7ZW,
FR7FM, FR7IZ, MP4TDS,
UL7XL, UL7GM, ZS6BDO,
ZS6QS and 5U7AR.

The 21 MHz for G3DCS was
not very productive, yielding only
SVOWO on CW and 9GIDY with
SSB, but Ten was a different story
altogether, with loads of Euro-
peans, UM/MAD, MP4TDK,
AX2BPN, VE2BBP, UH8CJ,
UW3XX, all by CW.

G3OJV shows CW with VS6BL,
and SSB with ZL3FK, 9G1BF,
and 9F3USA on Fifteen, although
nothing on Ten.

TVI is still a plague on the
21 MHz activities of G3NOF, the
more so now that the morning
programmes have started again at
weekends. This prevented con-
tacts with KR6JU and VU2JM,
but Don did ring the bell with
VK5NB and SVOWT for Crete.
Ten was generally pretty poor
when Don checked it; some VK
and Asia openings over the short
path were noted, with W's in the
afternoon. Gotaways on Ten were
HSIABC, MP4TDT, UAOYF in
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Under canvas, ZE1GDS was the
Gwelo, Rhodesia, station for the
recent J -O -T -A occasion, when they
had 240 contacts In 40 countries.
Operation was by ZE's 1AQ, 1BL,
6JC, 6JL and 8JY. The audience
suggests that they had a few SWL's

in the making !

Zone 23, 7P8AZ and 8R1U. Con-
tacts were completed with
AXSDN, AX6AI, JX8IL, KR6IL,
MP4BIM, RAOACE, ST2SA,
VP8KD, VU2KX, XE1FC,
WX3MAS, 5VZPS and 9J2VX.

The SSB stuff is spreading its
tentacles everywhere, as G3ZAY
amply showed from his hideaway
in Petts Wood. Martin found
KR6's, KG6, KC4, VS6's, FH8CG,
ZSIANT, ZE2JA, 8P6BQ, PY7JC,
9Y4CR, 9K2AL, EA9EA,
IX ILIO, KR8HU, VU2JM, VK's,
YBOAAO, ZS2MI, HC8FN and
several VP8's. Among the got-
aways one notes ST2SA, 5R8AP
and U5ARTEK. All these were on
Fifteen.

Not so G3DNF, who looked
everywhere but still found the
pickings a little meagre. Ten
yielded that first VK already men-
tioned, plus ZS3AW, KV4CI and
UM8IE. Fifteen offered OA9QZ,
ZP9BG, 4Z94GG and HK3AVK.

Let the final word lie with
G3DO, who, in between his
county -chasing activities, found
time to look for new countries;
Ten stumped up with JW8IL as a
new one for the band, and in
addition ST2SA and 3B8CV were
notable QSO's. Fifteen gave a new
country to add to the band total,
in KJ6CF.

Contests
March 13-14, 1500z and 1700z

respectively, are the start and
finish of the "Helvetia 22 Con-
test." Three points a time for HB
contacts, any band from Top to
Ten. The H13 will give the usual
RS(T) plus serial number and in
addition a two -letter code repre-
senting the Canton in which he
is located. For each canton
worked there is a multiplier. Thus
the score for each band is the QSO
points times the mutliplier. Certi-
ficates to the highest scorer in
each country. Logs to HB9AAA,
Box 17, 2500 Bienne 4, Switzer-
land. There is also an award
available for working the 22
cantons. For this one, send the
cards, one for each of the 22
cantons, to HB9RK, Box 384,
1701 Fribourg, Switzerland.

There are plenty of contests but
only a few really matter, and one
of these is the CQ WW WPX SSB
Contest, the rules for which are
the same as last year. The date is
from 0001 GMT March 27 to
2359 on March 28, but you can
only operate 30 of the 48 hours.
The rest periods can be up to five
in number to total eighteen hours,
any time during the Contest
period. The full rules will appear
in the March issue of CQ Maga-
zine.

Another important one is the
ARRL affair. Here the dates are
February 6-7 and March 6-7 for
Phone, then February 20-21 and

March 20-21 for CW. All the
details on the ARRL Contests are
of course obtainable out of QST
or through the ARRL Communi-
cations Department, 225 Main
Street, Newington, Conn., U.S.A.,
06111.

Worry!

This piece had to go to press
just as the postal black -out be-
came imminent, with no certainty
one way or the other. If the stop-
page did happen, there is no know-
ing when you might be reading
this -and it could be that the
closing date for March CDXN,
February 8, has already been over-
run. Though, as for this month,
the March issue will be produced
ready for despatch on time, it
may be that report -letters will not
have reached us soon enough to
be taken in. Those that are late
will be covered at the earliest
opportunity.

For the next few months, the
deadline dates for CDXN are
March 8 (April issue); April 8
(May); May 10 (June); and June 7
(for July). Please note these dates.
They are firm deadlines for the
receipt of correspondence for this
feature, which should be addressed
to: "CDXN," SHORT WAVE
MAGAZINE, BUCKINGHAM, England.
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BANDS
A. H. DORMER, G3DAH

WITH the exception of the lifts
around December 9 and 19,

there is little comment one can
make about propagation during the
concluding weeks of 1970. The
opening on December 9 seems to
have been missed by many, as
activity was comparatively low,
although the indications of good
DX were there if one took the
trouble to look at the pressure
patterns in the daily papers, and
to monitor the various two -metre
beacons. Both GB3DM and
GB3ANG were good signals in the
South for several days prior to the
opening. Best DX was over the
East/West path, with DL3XE in
EI74j a very good SSB signal for
some hours. Although not heard in
Herne Bay, DL8OQA must have
been putting in a signal to Weston -
super -Mare on the 10th, since Bill
Scarr, G2WS, was heard calling
him at around 1800z (or perhaps
this was just on sked?).

The opening on the 19th was
fairly widespread, but again
probably best along the East/West
axis, with PAO and DL very
strong, and some Fs. OZ and SM
were also there, but not easy to
contact from the South.

Generally speaking, the condi-
tions on the VHF bands were as
poor as the weather conditions.

January has shown few signs of
promise as yet, which is hardly to
be expected with pressures and

temperatures as they are, but the
10th saw some reasonable two -
metre GDX and also a bit of a lift
on 70 cm. G8BGQ in Watford,
with others, made it with GC2FZC
in Guernsey for example, and
several French stations were
workable up to the South Mid-
lands. Four metres seems to have
been uniformly dull.

Annual VHF Tables
Results

The final placings in the 1970
Three -Band Annual VHF Tables
are as shown, with congratulations
to Roger Hargreaves, G3OHH, of
Mow Cop, Staffordshire, the over-
all winner His total score of 163
points exceeds that of last year's
winner, G3DAH, by no less than
24 points, and this margin not only
reflects his improved performance
on four metres, but also his
advent on the 70 cm and two -metre
scenes. It looks also as if he will
be coming up on 23 cm very
shortly with a pair of 2C39A's and
a good dish (no offence, Pat!).
Runner-up was yours truly, who
just made it over G2AXI (Basing-
stoke, Hants), who had advanced
from 10th place last year to third
this time.

The break -down by bands shows
G3OHH repeating his performance
of 1969, leading on four metres by
a comfortable 12 points over
G2AXI. Mike Crowther -Watson,
G3IAR, of Sevenoaks, Kent,
makes it into third place. The two -
metre table is once again headed
by G3DAH (Herne Bay, Kent)
with G3JXN (London) moving into
second place, followed by G3COJ
(High Wycombe, Bucks). G8AUE
of Pentrick, Derbyshire, one of the
most consistent signals on the
band, repeats his success of last
year by heading the 70 cm Table.
If there were a Table for 23 cm,
he would get the lead there also
with his 19 counties and 4
countries. G8ATK just takes
second place over G8ATS (Bury
St. Edmunds, Suffolk), who was
runner-up on 70 cm last year.
Special mention must be made of
G8ATK, who appears as the
leading G8/3 in the overall results,
and who figures within the first four
in the two Tables in which his
licence entitled him to operate.
Well done indeed, Mike!

It is noted with regret that fewer
stations appeared in the Tables this
year compared with last year, 25
as opposed to 33, possibly due to
the poor conditions experienced at
the start of the year, which led to
a number of regular entrants
delaying sending in their scores
straight away. This meant, of
course, that come March and April
there was quite a lot of logbook to
wade through in order to extract
the relevant data, and this in turn
may have seemed too much of a
chore-so there is another good
reason for getting entries in right
away for the new Tables, which
start w.e.f. January 1. (To start the
ball rolling, G3DAH has 1+1 on
Four, 25+4 on Two and 10+1 on
70 cm=42 points.)

It is worth while sending in
scores even though there seems
little chance of becoming the
winner, since it is always interest-
ing when one can compare results
with other operators in the area,
or with those who use similar
equipment. So, thanks to all
readers who have supported this
feature throughout the year, and
keep the claims coming in to
SHORT WAVE MAGAZINE, BUCKING-
HAM, as before for the period
January to December 1971.

VHFCC Awards
Certificate No. 85 goes to

G3XKT, Tony Beardsley, of
Sandiacre, Nottingham, for con-
tacts on two metres. Operation
commenced in March 1969 with a
QQV03-20A, an input of 24 watts,
and a pair of EL84's as modu-
lators. The antenna is an 8-ele
Yagi at 30ft. and the QTH is 220ft.
a.s.l. in Derbyshire, though the
postal address is Nottingham. The
take -off is good in all directions
except North-West. For reception,
Tony uses an AF139 RF stage and
AFZ12 mixer to produce an IF of
28-30 MHz for a transistor super -
het, the design of which is based
upon commercial modules. The
QSL return rate works out at
about 35 per cent. Activity is con-
fined to two metres (and Top
Band) at the present time, but
plans are in hand for 70 cm trans-
mission and reception during 1971.

VHFCC Certificates have also
been gained by G3ZIG (No. 86),
GC3YIZ (No. 87), G8BJS (No. 88),
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GM8BZX (No. 89), G8DJQ (No.
90) and G8BHD (No. 91). Details
have had to be held over this time
due to lack of space, but they will
be covered at the first opportunity.

VHF RTTY
The admission in last month's

"VHF Bands" that we were sur-
prised at the number of stations
active on two -metre RTTY has
resulted in a spate of letters
deriding our ignorance. Mea culpa
gentlemen-you seem to hide your
lights under bushels, since the only
stations regularly heard in Herne
Bay on the allotted frequencies are
G3FRV and G6CW.

"The allotted frequencies" seem
to be a bit of a sore point with
some operators, who complain of
persistent AM QRM, particularly
on 144.6 MHz, the RTTY channel
for the South of England. All
right, so the Band Plan isn't man-
datory, but the excuse proffered
that "this has always been my
channel" really is anti -social when
it means interference with another,
quite lawful, activity. What is
wrong with 5s. worth (or 25p,
should it be) of new xtal from one
of the well-known emporia, or
with pulling the existing rock
sufficiently to clear the channel?
Come to that, what about going
VFO? Channels on VHF belong
to no one individual or net,
although certain of them may be
allocated, by agreement, for speci-
fic purposes, but certain nets and
individuals have, quite unjusti-
fiably, laid claim to particular
frequencies to the detriment of
other users.

G8AEL (Kempston, Beds) draws
attention to the deliberations of
the recent BARTG committee
meeting at which it was stated
that there are more thany twenty
stations active on VHF/RTTY in
the London area alone, and that
there is a move afoot to make
Friday the RTTY activity night. It
appears that the same sort of
number can be credited to the
Midlands. One cannot help
wondering why it is that London
stations should be using 50 bauds
and the Midlands, and PAO,
should have adopted the slower
speed of 45.5 bauds. Dave urges
those who have not tried this mode

of transmission before to have a
go at it, as it will get through
where AM will not and, provided
one is prepared to bear with the
"pages of garble and Serbo-Croat
from the exile in Outer Mongolia
who will dominate the traffic
before the gear is set up
correctly," a lot of fun can be had
with RTTY.

Brian Hodgson, G3YKB (Ealing,
London), lists the following
stations known to be active in this
mode, as additions to those
mentioned on p.675 last month:
G8DDW, G3IIR, G3FRV,
G3ODR, G3EFP, G3BPT, G3XSO,
G3AOK, G3DJF, G8WDM,
G8CKT, G8AGM, G3MMJ,
G3TDM, G6CW and 8BNG. Of
these stations, ten are on the
allotted frequencies, and efforts are

being made to encourage the
others to follow suit. Currently, it
appears that there is always
activity in the London area on
Thursday night, although one
imagines that this will be trans-
ferred to Friday night when the
new activity plan gets under way.
G3YKB is interested in working
RTTY on four metres as well as
on Two-look for him on 70.56
MHz.

The indefatigable Ted Double,
G8CDW, the contests and awards
manager for BARTG, is in for a
busy time with two annual
contests, The Quarter Century
Award, and the administration of
the "World Championship of
RTTY Award," for which the
British are responsible this year,
although the event is organised by

THREE BAND ANNUAL VHF TABLE..
January to December, 1970

FINAL PLACINGS

Station
FOUR METRES

Counties Countries
TWO METRES

Counties Countries
70 CENTIMETRES
Counties Countries

TOTAL
pts.

G301111 57 8 54 11 29 4 163

G3DAH 24 3 67 15 16 6 141

G3AXI 47 6 51 12 30 3 139

G3COJ 11 1 55 16 29 8 120

G8ATK - - 53 17 37 8 115

G3JXN 35 3 61 14 - 113

G8ATS - - 55 12 36 8 111

EI6AS 21 8 59 11 2 2 103

G2JF - - 53 11 29 8 101

G8BCA - - 46 8 30 8 92

G8APZ - - 46 9 31 4 90

GD2HDZ 1 1 51 9 20 3 85

G3EKP 23 6 35 8 6 4 82

G8BKR - - 56 10 11 2 79

G3IAR 35 4 30 7 - 76

G8CVD - - 48 11 2 1 62

G8BWW - - 45 7 5 3 60

G3FIJ 5 1 39 5 1 1 52

G3BHD - - 42 9 - - 51

G8AUE - - - - 42 7 49

G8AUN - - 35 8 2 2 47

G3ZIG - 37 7 1 1 44

G8CCH - - 33 7 - - 40

G8DWV - - 24 5 - - 29

G3OJY - - 21 5 - - 26

This is the final Table for 970. The new listing starts from Janaury 1st,
1971. Readers are reminded that their claims should be sent to "VHF

Bands," SHORT WAVE MAGAZINE, BUCKINGHAM.
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the Italian magazine CQ
Elettronica-and all this single-
handed! Write to him, QTHR, for
details of these.

There is quite a bit of RTTY
activity in GM also, with some
eight stations involved in the
Edinburgh area alone. The
Edinburgh -Glasgow link on 145.4
MHz is open every Sunday after-
noon from about 2.30 p.m. One
wonders why they don't use 145.3
MHz, the U.K. North allotted
frequency, but perhaps there is a
QRM problem there. Those
interested' should contact
GM8CWH, QTHR, for skeds and
general information.

Contests
The two -metre SSB Contest on

the night of January 11 engendered
much activity, but propagation
conditions were such that little
extended-tropo. DX was possible.
Conditions looked propitious
when, for example, early on the
Monday morning, G8BBB near
Cambridge was receiving 500 ILV
of signal from GB3VHF and
75 IN from GB3DM, and this
during dense fog-but Murphy's
Law struck in no uncertain fashion
when, 20 minutes after the start of
the contest at 8 p.m., the PAO's
which, half -an -hour earlier had
been coming through at RS -59
dropped down to the RS -54 mark,
which made it pretty difficult for
the Midlands operators. Best
Continental DX heard in Herne
Bay was DC6BB, who was just
audible above noise. Nothing was
heard here of GM8AGU who was
QRV in Kincardine, although
G3BA, G6CW and G3CCH were
among those known to have raised
him. It is reported that 'AGU had
had sixteen QSO's by 2130 hrs,
including one OZ. El6AS, who
was heard at RS -33 working
G6CW, had apparently made some
six contacts by half way through
the contest. GW3UCB/P at RS -58
on peaks from near Llangollen
was a good signal at times, but the
QSB was very pronounced, and
several stations were having great
trouble in completing the QSO
with him. Geoff Stone, G3FZL,
was on from Forest Hill with his
new Heathkit transceiver, putting
out a nice clean signal to good
effect, and G3HBW, Arnold

Mynett in Chesham, Bucks, was
not doing too badly with his 0.7
watt p.e.p. rig, with which he
worked, inter alia, GW3UCB/P!
On the whole, operating was good
with but few grotty signals in
evidence. The activity justified,
once again, the three-hour dura-
tion of the event, as contacts were
still being made right at the end of
the period. While numerical scores,
without knowing ranges, do not
convey the whole picture, it may
be of interest to note the follow-
ing, by no means exhaustive, list:
G30XD/ A, 57; G3FZL, 49;
G8BBB, 61 (this was his final
score and the best heard by
G3DAH); G3RQA/P, 46; G3BA,
51; and G8DDC/A, the Dunstable
Downs Club, 42. These figures
were all being passed towards the
end of the contest and, therefore,
may be slightly lower than those
in the final analysis.

Comparison with the report on
the corresponding event last year
supports the conclusion that condi-
tions were better, activity higher
and the likelihood of G8BBB
winning again with 61 QSO's this
time against 39 last year better
than evens. A very enjoyable event.

The results of the G8APZ
/G8AWS 432 MHz marathon,
which closed on December 31, are
not yet ready for publication, as at
the moment of writing all logs
had not been received and a fair
amount of analysis remained to
be done. It is hoped that the final
scores can be published next time
out.

The 432 MHz Cumulative Con-
test season opened on January 15,
with subsequent sessions planned
for January 28, February 10 and
23, and March 1. Times are 1900z
to 2100z, and only three of the
five possible logs will count
towards the final score. However,
logs for all periods should be sent
in for checking purposes. To be
eligible for an award, an entrant
must take part in a minimum of
three activity periods.

The GM Scene
GM3YMX and GM8CWH of

Edinburgh come up with news
of amateur interest in that great
City. GM8BJF, whom your con-
ductor remembers as being a very
keen and active operator, has been

livening up Two with his f -watt
SSB rig, and has a big linear on
the way to go with it. Brian's
avowed intent is to work for some
of the elusive GDX, and he can
be sure that some of that same
elusive GDX will be going for him
when he becomes active with the
higher power. Many new GM3Z--
stations are now active in the
area, and it is with great pleasure
that one gathers that Jack Wilson,
GM6XI, has been heard back on
the two -metre air after a severe
illness.

Harry Mackie, GM3FYB (in
Dunfermline) had a good DX con-
tact with Portsmouth during the
recent lift using his 60 -watt AM
rig, and has been inspired to press
on with 1296 MHz again. One
wonders if he has plans for re-
juvenating the Moonbounce ploy?

GM3ZBE (ex-GM8BYG) in
Aberdeen, is looking for skeds with
G stations on Two, and suggests
145.41 MHz SSB, or CW on a
pre -arranged frequency. The sked,
for any night at 2245z, may be set
up by letter, QTHR, or by contact
on 3.5 MHz. He has been having
difficulty in finding G stations in
spite of the fact that he monitors
the band regularly, and is in the
habit of transmitting to the South
when the interpretation of his pen -
recorder indications and observa-
tion of propagation conditions
warrant it. He has been heard by
G3AAV (Leeds), G6CW (Notting-
ham, G3CIW (Cheltenham) and
G3LTF (Essex), although no con-
tact has resulted-and this is not
because he doesn't listen on his
own channel, he does! Further-
more, he always announces his
tuning intentions, i.e., OLH or
QHL, etc. The fact that he can
hear the Wrotham beacon is evi-
dence enough that the receiving
set-up is OK, and he wonders if
another of those curious cases of
one-way propagation is involved
here. Well, there you are-a GM
looking South late evenings on the
SSB channel or on CW, so what
about it?

GM2DRD (Forfar, Angus) sends
details of auroral manifestations
observed by him during Decem-
ber, from which it appears that
December 28 was particularly
good on two metres in the North,
although little seems to have been



Volume XXVIII THE SHORT WAVE MAGAZINE 727

seen of it in the South. One can-
not help feeling just a little en-
vious when Jim casually says "...
but not a great deal to report this
month"-and then one finds from
his log that he worked two LA
and two SM stations and heard
another dozen or so Ar signals, all
within the space of about two
hours! His contact with LA4WF
in Oslo looks very nice indeed.
The Aurora was causing some in-
terference with Ch. IV TV at the
time, but was not prominent visu-
ally. 'DRD says that activity has
been generally low during the
month, although the regulars have
always been there, and he men-
tions the following as being par-
ticularly reliable: GM3JFG,
GM8AGU, GM3GUI, GM8BZX,
GM3ZOO, GM3FGJ, GM3UM,
GM3VZB and GM3EOJ.

Gordon Hunter, GM3ULP/
GM6ADR/T in Motherwell, has
been having a go at his local M.P.
to enlist his support in repelling
any invasion by commercial
mobile radio interests of the 70 cm
amateur band. He pointed out that
his TV equipment was valued at
over £1,000, including the £200
camera, and suggested that it
would be "extremely regrettable"
if all this became redundant due
to a reallocation of frequencies.
He can say that again! The answer
from the Ministry was illuminat-
ing, to say the least. It empha-
sised that the Minister's plans for
introducing Commercial Radio did
not envisage the use of frequencies
allocated to amateurs. Ah, well,
it's comforting to know that!

Here Is The News
G3JHM has reported, and many

four -metre operators will have
noted already, the increase in
signal strength of the Sussex
beacon GB3SX. This is due to the
installation of a high -gain (four -
element) beam radiating North-
wards. Incidentally, 'JHM can
now be heard on SSB on Two as
well as on Four. ZB2BO is still
interested in four -metre operation
-he has a converter and a 4-ele
beam, and it is hoped that the
ZB2 beacon will be operating
again this summer. TF3EA, cur-
rently on Two and Four, is plan-
ning to come up on 70 cm also.

GD2HDZ (Laxey, I.O.M.) is

now on Four, as can be seen from
the Annual VHF Tables, and at
the time of writing had one QSO
in the log. The dreaded Tennessee
Valley chaps are at in the Island,
and operation is restricted, there-
fore, to late nights and Sunday
mornings, but the 40 watts input
to the QQV03-20A and a 4 -

element Yagi should make Arthur
good copy over quite an area. The
frequency is 70.59 MHz, and GD
on Four is always welcome.
GD2HDZ is also on 70 cm each
evening, but with an average of
less than two contacts per day, it's
pretty tough going! G8CUE of
Rotherham is the great standby;
they have had 43 QSO's since
October 15!

Two Metres
G8ELL (Stevenage, Herts.) and

G8EEX (Crowborough) are by no
means newcomers to Amateur
Radio in spite of their callsigns.
G8ELL was G3BWC in the early
'50's and G8EEX held a licence in
1923! He now operates from a hill
in Sussex (650ft. a.s.l.) with a five -
element beam and, in spite of a
feeder run of nearly 200ft., puts
out a potent signal.

Not many operators keep such
a careful record of contacts made
on the VHF bands over the years
as does G2JF. The following is a
breakdown of his two -metre
QSO's for the 17+ years that Jim
has been active on the band.
G, 2419; F, 936; PAO, 703; DL,
665; ON, 274; OZ, 132; GW, 83;
SM, 50; OK, 27; GM, 21; GC, 16;
HB, 14; DM, 13; LA, 11; LX, 10;
GI, 9; GD, 6; EI, 5; SP, 4; EA, 3;
OE, two; and one each PX, HG
and YU, plus 9 Maritime Mobile
-a total of 5415 different calls,
all worked on tropo, except the
HG and YU which were Sporadic -
E. Of course, many of these
stations have been contacted more
than once. Well, what are you
waiting for? You've a long way
to catch up! Incidentally, Jim
reports that his contact with
SM7BYU in QRA GP15h during
the opening of December 19 was
interesting in that the SM was
running a few watts only to a
halo!

G8BII and G3BHW, both well
known on the band, share a com-
mon interest in radio and as -

ANNUAL TABLE - BAND SUMMARY
January to December - 1970

FOUR METRES
Station Counties Countries Total

G301111 57 8 65
G2AXI 47 6 53
G3IAR 35 4 39
G3JXN 35 3 38
G3EKP 23 6 29
EI6AS 21 8 29
G3DAH 24 3 27
G3COJ 11 1 12
G3FIJ 5 1 6
GD2HDZ 1 1 2

SEVENTY CENTIMETRES
Station Counties Countries Total

G8AUE 42 49
G8ATK 37 45
G8ATS 36 44
G8BCA 30 38
G2JF 29 37
G3COJ 29 37
G8APZ 31 45
G2AXI 30 33
03011H 29 33
GD2HDZ 20 23
G3DAH 16 22
G8BKR 11 13
G3EKP 6 10
G8BWW 5 8
G8AUN 2 4
EI6AS 2 4
G8CVD 2 3

G3FIJ 1 2
G3ZIG 2

TWO METRES
Station Counties Countries Total
G3DAH 67 15 82
G3JXN 61 14 75
G3COJ 55 16 71
G8ATK 53 17 70
EI6AS 59 11 70
G8ATS 55 12 67
G3BKR 56 10 66
0301-IFI 54 11 65
G2JF 53 11 67
G2AXI 51 12 63
GD2HDZ 51 9 60
G8CVD 48 11 59
G8APZ 46 9 55
G8BCA 46 8 54
G8BWW 45 7 52
G3BHD 42 9 51
G3ZIG 47 7 44
G3FIJ 39 5 44
G3EKP 35 8 43
G8AUN 35 8 43
G8CCH 33 7 40
G3IAR 30 7 37
G8BWV 24 5 29
G3OJY 21 5 26

tronomy. . . . G3OIZ, late of
Littlestone in Kent, is now QRV
from a hotel bedroom in West-
gate -on -Sea, having moved over
from the airport at Lydd to that
of Southend, where he is a Flight
Captain.

Although propagation to and
from the Continent has been
pretty poor of late, some operators
may have been on during the
recent German SSB contest and
heard a strange callsign, DBOAFZ.
This identification is allocated to
a special amateur station in QRA
Locator DL45d, near Bochum in
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the Ruhr, which has been established
on much the same lines as the
Dutch station PE2EVO. It is asso-
ciated with the new Hq. which is
being set-up by the German Ama-
teur Radio Society, DARC. (Pre-
sumably the AFZ in the callsign is
for Amateur Funk Zentrum.) Spe-
cial QSL cards are being issued
against receipt of 10 IRC's (sic)-
which makes it a pretty expensive
contact to confirm!

It has now been established
that PAOPKN is operating an in-
termittent beacon service, in that
he keeps a transmitter going on
145.955 MHz from time to time
when it is not required for com-
munication use. The QRA Locator
is CM62b and the transmission is
beamed East with an RF output
of five watts, but he has been re-
ceived in this country. "Check-
point Charlie," the German VOR
beacon on 143.968 MHz, has been
received well of late in this
country, and is proving to be a
reliable indicator of East/West
propagation. He can be heard
more frequently than either
DLOER, who seems to have lost
much of his former punch, or
DLOPR. Look for his 800 Hz
modulated carrier on the fre-
quency given above, but please
note that he does not radiate a
callsign, hence the convenient, if
inaccurate, appellation bestowed
upon him.

G6CW (Nottingham) had an
unusual QSO, or should it be
series of QSO's, in the early
morning of December 9 during
the opening to the East. He was
in contact with DLOER and two
PAO stations when they were
joined by OE3LFA and OE3WSB
and, subsequently, by HG2KRD!
One hastens to add that John was
not hearing the OE's or the HG,
and nor were they hearing him,
but several messages were passed
up and down the line between all
parties, and the whole incident
turned out to be very interesting,
not to say unusual! One recalls
this sort of party developing on
Top Band many years ago, and
G3DAH would be pleased to hear
from a station in the Midlands,
one in North Yorkshire, and a
couple in GM who would be pre-
pared to co-operate in organising
such a venture on two -metre SSB

on some convenient occasion.
(GM3ZBE please note.)

Seventy Cms
Dave Sellars, G3PBV (Newton

Abbot, Devon) is now on 70 cm
with a QQV02-6, NBFM and a
10-ele Yagi which has recently
been raised from 36ft. to 45ft.
GB3GEC is a consistent signal
with him, and GB3SC is heard
fairly often, particularly now that
the antenna is up another ten feet.
Parenthetically, GB3VHF is usually
just below noise level, but was a
good signal on December 9 and
19, when the two -metre lift was
on. The only signals heard on
70 cm on the 9th were those of
G8ARV, but, on the 10th, Peter
Blair, G3LTF, was heard working
OE2OML, the Austrian then being
at 3 dB above noise level, although
he was S9+ on two metres. As
the distance works out at 780
miles (or 1,240 Km.) this was a
very nice piece of hrd-DX. Dave
has also done a few sums, and on
the grounds that a 42-ele Parabeam
instead of the 10-ele Yagi would
yield another 7 dB, a 3 kHz band-
width instead of the 5 kHz of the
R.1475 would give another 3 dB,
and a pre -amp at the masthead
3 dB more, he reckons he could
have worked him at S5-so he is
now pressing on mightily with
sundry modifications, including an
SSB project for Two and Seventy.

G8AUN is in favour of a call-
ing/listening period of say 10-15
minutes every hour on the hour
on 70 cm. This seems a good idea
to make GSO's more likely. . . .

No more video from Nigel
Walker, G8AYC of Gillingham,
Kent, for the time being. He has
joined the BBC and is away on a
course for the present. Even the
antennae are down! . . . DLOER,
the Essen Club station well known
also as a beacon callsign on
145.981 MHz, is now QRV with
ten watts of video on 435 MHz.
The accompanying audio is on
144.95 MHz. He has already put
pictures into this country.

Twenty -Three
Centimetres

There is an increase in 23 cm
activity in Normandy, with F3LP,
F9XG and F1RJ all on the band.
More activity from this country

also, in the shape of G8BYV and
G3XPT in Norfolk. 'BYV uses a
BAY96 tripler with an input of
ten watts to a 4ft. dish. The con-
verter is a G8AEJ type. G3XPT
has the smaller BAY66 tripler, a
3ft. dish, and a converter of his
own design.

While on the subject of 23 cm,
the publication of a separate
Annual Table for that band, as
for the other VHF/UHF bands,
is still on, provided that we get
entries for it. Several operators
have requested such a Table, and
it is considered that it could be
of general interest, but as it stood
all the last year with only G8AUE
putting in a claim, the interest is,
perhaps, a bit restricted. We'll do
it if you will supply the basic
information.

Listening This Channel
For some time now, it has been

apparent that the idea of listening
on one's own channel before
tuning a designated portion of the
band can, and indeed frequently
does, pay off. On phone, the an-
nouncement of this intention is
easy, but is a lengthy process if
sent in clear on CW. One hears
often enough the Q Code signals
QLH, QHF, etc., which give an
indication of where to call in reply
to a CQ, and one has even heard
"QRV QRG" to imply that the
sender is looking on his own fre-
quency for replies. Why not use
QSU, which is already allocated
in the official list of Q -Code for
this purpose-or nearly enough
for this purpose. Certainly, it
would be as comprehensible as
some of the Q -Code signals now
generally (mis)used. It seems
logical to employ QSU for CW,
as its exact official meaning is
"Send or reply on this frequency
(or on - MHz, with class -
emission)."

Deadline
Deadline for the next issue is

February 6, and the address for
news, views and comments is as
usual, "VHF Bands," SHORT WAVE
MAGAZINE, BUCKINGHAM. With
thanks to all those who passed on
good wishes for 1971, cheers for
now and 73 de G3DAH.

(The deadline following will be
March 6 for April.)
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SATELLITE RECEPTION
MADE EASY

GENERAL PRINCIPLES AND
AERIALS TO USE

Part I

J. M. OSBORNE, M.A. (G3HMO)

The author will be well remembered as
having made a number of original contribu-
tions in the context of Amateur Radio.
He was first to show how transistors could
be home-made for experimental purposes,
and proceeded from this to prove that
amateur -band communication was possible
over useful local distances with these trans-
sistors, powered only by a few photo -electric
cells activated by the sun. He did a great deal

TN the past the reception of satellites has been
-L considered a field for experts using complex aerial
systems and specialised receivers. This is not so now
and as the sky is full of orbiting electronics, there
is plenty of scope for the amateur. For example,
at the present time there are three weather satellites
continuously broadcasting cloud cover pictures from
a thousand kilometres up by automatic picture
transmission (APT). The reception of APT was first
described in SHORT WAVE MAGAZINE for April, May,
June and October 1959. More recently I have been
developing my own gear for APT and have felt
that many readers could enjoy a project of this sort
once they have found that they could receive satellites
easily and reliably. The object of this article is to
describe how these signals can be received, with the
minimum of expense and time. Once the amateur
has got the hang of reception with these easy
techniques and simple gear, he can decide whether
to develop more specialised apparatus to his own
design.

The subject divides into two parts : The receiving
gear and its operation; secondly, satellite orbits and
how to aim the aerial. I will deal with the reception
side first. This can be subdivided into (a) choice of
frequency, (b) construction of the aerial, (c) suitable
receiving gear, and (d) recognition of satellite signals.
Logically, one should deal with the orbits first but
as it takes time to organise the gear I decided to
reverse this order.

Although Russian and Chinese satellites can be
heard (at the right time) around 20 MHz and while
direct up/down links with satellites use GHz bands,
the most active band on which to listen is undoubtedly
136 MHz. It is very likely that an amateur with
good receiving gear who can accurately set the
receiving frequency will pick up either Essa 8 on
137.62 MHz or ITOS I on 137.5 MHz if he monitors

of original practical work on the design of
Top Band aerials for mobile operation-
still the standard treatment on that subject.
He was probably the first amateur to build
an effective radio telescope-which came
to be known as the Stowe Radio Telescope-
for observation of the sun and the nearer
noise sources, using simple equipment.
Readers who have been with us over the
years will remember his articles on all these
subjects in SHORT WAVE MAGAZINE. Since
then, G3HMO-as head of the Science Dept.
at Westminster School, London-has turned
his attention to Satellite Reception and the
methods whereby the most can be got out
of the information they radiate. Following
now is Part I of an article that will go into
this subject in some detail-and it should be
noted that, as always, his treatment is
essentially practical and well within the
scope of any radio amateur looking for
something out of the ordinary.-Editor.

Not actually a one-man juggling act-but G3HMO on the roof
of the Science Lab. at Westminster School, in the shadow of
the Houses of Parliament, checking a crossing of the weather
satellite "Essa 8". He is reading off the predictions, aiming
the aerial accordingly, feeling for the optimum plane of polari-
sation by manipulation of the beam, and watching what
happens on the large-scale S -meter at lower right. The
whole process has to be gone through in a few minutes-
"Essa 8" makes a fairly rapid pass-during which time he
also has to make notes (and breathe I). What this picture
shows is that even in the heart of London good, strong and
usable satellite signals can be easily received on simple

equipment.
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Yagi Data for Satellite Reception

Over 136 MHz Band

Element Lengths
Spacing Between

Elements

DIRECTORS
1 2 3 4

36 37 38 39

DIPOLE

411

REFLECTOR

13 13 13 13 214

44

All dimensions are in inches. Length of tube for folded dipole
element should be 85in.; after folding to 411in., there should
be a fin. gap at centre, for coax connection-see Fig. 3. For
the main structure, materials required are one 8ft. length of
Marley 2fin. plastic rainwater pipe (local D -I -Y stores) and
to make the elements, two 13ft. lengths of fin. o.d. bard -drawn
aluminium tube (through D -I -Y- stores, or from Blackburns,
Ltd., Drayton House, Gordon Street, London, W.C.1). Total

cost of materials about £3.

these frequencies from 1000 to 1200 GMT any day.
The signals are audible for 10 to 15 minutes on
each transit. This procedure is accordingly recom-
mended to those who have no access to official
predicts. (For aerial details. read on.)

A satellite's attitude in space is continually
changing and likewise the plane of polarisation of
its aerials. Without going into details, it is obvious
that with respect to a fixed point on the ground, a
moving satellite could not maintain a fixed plane.
Receiving aerials are, in consequence, either crossed
Yagis or helicals. Correctly designed, such aerials
give constant output irrespective of the plane of the
incoming signals and will even accept circular
polarisation if it is in the right sense.

However, these aerials have a lower gain than a
similar, single plane, Yagi. One can imagine the loss
resulting in connecting in parallel with a correctly
plane -polarised Yagi a second Yagi in a plane at
right angles to the first. The second Yagi will
contribute no signal but will load the first Yagi.

Some months ago I decided to look into the
necessity for special aerials for satellite reception.
Such aerials are highly desirable if the object is
to receive and reproduce weather pictures. But the
signal level from weather satellites is in fact so high
that it seemed something much simpler would do

R Fed element

3'8"

T

3'024 3'3" 3'2" 3'1" 3'0"

--. 211124 -

Fig. 2

13"- 113" 13" ,13"

Fig. 2. Dimensions of a Yagi for work in the 136 MHz Satellite
Band.

Fig.i

Fig. 1. Simple hand-held dipole for experiments in satellite
reception.

just for identifying the signal. This proved to be
the case and ITOS 1 has been easily received mobile
using only a 3ft. whip on the roof rack. To extend
the investigation a simple dipole was constructed from
two short telescopic aerials (transistor radio type, out
to 2ft. when extended) fixed to a piece of hardboard
about 30in. for a handle, as shown in the diagram,
Fig. 1. This showed clearly that while aiming the
handle at the satellite's approximate position gave
the best results, rotating the handle to get the right
plane was far more important. The signal, not
unexpectedly, virtually disappeared when the handle
was at right angles to the best position. The other
important observation was that the plane of
polarisation only rotated slowly, typically once in
five minutes. (This finding, as far as I know, has not
been published anywhere before. It is of no interest
to commercial users.) However, this gave me the
idea for a very simple Yagi which I have used to
track satellites with signals only a little inferior to
those obtained with a 1 -Beam crossed Yagi (see
picture on p.235. June 1969 issue of the Magazine).
It must be emphasised that for serious work and as a
permanent installation the 1 -Beam crossed Yagi shown
there is ideal.

A Simple Yagi-and its Advantages
The /P type discussed here is light enough to

be held and aimed by the operator. A large-scale
indicating meter wired in series with the receiver
S -meter is conveniently placed for the operator to
observe. He then steers the hand-held aerial and
rotates it about the long axis to maintain maximum
S -meter readings. With practice and experience the
operator's performance can be made to equal that
of any lock -on -and -follow auto -track aerial system.
If the No. 1 operator delegates this job to his No. 2,
he has at his command a servo -mechanism second
to none in its versatility. This leaves him free to
tune the receiver, note transit data and if desired
make tape recordings.
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G3HMO is nothing if not thorough
in proving the practicalities of
Satellite Reception on the 137 MHz
band. While son Nicholas rows out
a mile or so from their holiday
cottage on the South Devon coast,
G3HMO aims the aerial to read
signals, good and strong, from
satellite ATS-3. The Rx gear
consists of a Solid State Modules
converter, lined up for the band,
into an Eddystone EC -10 Mk. II as
main receiver. The Wx satellites
mentioned in his article can be
picked up easily in such conditions-
even under power with the ignition
lead of the Seagull outboard motor
only a few inches from the gear.
(Of course, for an experiment of
this particular sort, you need a
fine, calm day, as G3HMO points
out in his notes for this picture !)

Constructional Details
The Yagi dimensions for 136 MHz are shown in

Fig. 2. The elements are of thin -walled zin. o.d.

C7

1

Fig. 3(a)

Fig. 3(b)

Fig. 3(c)

aluminium tube. The support is an 8ft. length of
o.d. Marley lightweight plastic water drainpipe,

as Fig. 3(A). Holes just under half -inch are drilled
in the pipe so that when the elements are forced
in no further fixing is needed. The folded dipole is
made by first hammering flat the part of the tube
to be bent, and then bending to the dimension given
in the diagram. The coax lead is brought up inside
the plastic pipe and joined to the ends of the folded
dipole where it projects into the pipe (Fig. 3(C). This
is done as follows: The ends of the aluminium tube
are dented with a hammer; next, holes are drilled
in the dents to take small self -tapping screws; the
screws are used to retain 6 BA solder tags Fig. 3(B);
then the coax is fed through the pipe from the
reflector end and the inner conductor brought out
through one hole and soldered to a tag; this end of
the folded dipole is then forced into the hole until it
is almost coming out the other hole; at this point
the outer braid of the coax is fished out through
this hole and soldered to the other tag; this end of
the dipole is now forced into the hole in the plastic
pipe while easing the other end back so that both
ends of the dipole are now about half -inch apart,
inside the plastic pipe with the coax securely fixed.
The junction of the dipole to the coax is proof
against the weather and the coax runs out at the
hand held end.

The weight of the finished Yagi is only 1.7 kg
(about 41b.) and can be manoeuvred without fatigue

Fig. 3. (A) Light -weight Yagi designed to be hand-held and
steered for satellite reception. (B) Detail showing how the
end of the folded dipole is fabricated to take a solder tag
without having to increase diameter ; made in this way the
tube can be forced into the plastic pipe to make a weather-
proof junction for the coax. (C) Cut -away to show how the

folded dipole element is connected to the coax.
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for 20 minutes or so, except in high winds. The proof
of the pudding is in the eating-this aerial not only
gives good results on APT satellites; it also picks
up signals from satellite ATS-3 parked some 22.000
miles up over South America.

The simplest way of receiving signals is to use
a good two -metre converter with its front-end peaked
on 137 MHz instead of 145 MHz. The IF is fed
into a reasonable communications receiver, the IF
being 8 MHz lower than for the 2m. band. (I use
a converter by Solid State Modules as advertised in
the Magazine.) The manufacturer will align the
converter for the satellite band on request. With the
crystal provided the 2m. IF is from 28-30 MHz.
Then Nimbus 3 comes up on 20.95 MHz and ITOS I
on 21.75 MHz on the Eddystone EC -10 Mk. II which
follows the converter. Any similar set up should
work as well.

Finding The Picture

The APT satellites use FM and the receiver
should have a 50 kHz bandwidth and an FM
discriminator fully to resolve the modulation. In
practice, it is easy to identify the signals on a
selective AM receiver by detuning slightly. A
characteristic audio signal can be recognised on
either side of the peak indicated by the S -meter.

It is difficult to describe this audio of an APT
signal. The carrier is frequency modulated at 2.4 kHz.
The amplitude of this note is modulated by the
picture signal. The picture consists of 800 lines sent
at 4 lines per second. There is a white bar at the
edge of the picture. The signal sounds therefore as a
2.4 kHz note of fluctuating strength but with a very
pronounced 4 -cycle per second bleep. The beginning
of the picture has a 600 kHz start tone and on the
ESSA satelites there is an interval of uniform
modulation between pictures. Alternatively, the
satellite may use an infra -red radiometer scanning
at 48 r.p.m. This has a complex line structure with
a weird musical "Dr. Who" type sound with a
48 r.p.m. beat. Of course, one only gets full value
when using an FM receiver.

For resolving APT pictures I have a standard
VHF FM chassis, available until recently for about
£6. I trimmed the RF and oscillator coils until the
unit tuned the 136 MHz band. For adequate gain
and signal-to-noise ratio, two FET preamplifiers are
connected between the aerial and the FM receiver.
The signals are recorded on tape and subsequently
played back to make cloud cover pictures. But all
that is another story. First we must return to the
subject of satellite orbits and how to use the aerial.

(To be continued)

The firm of Solid State Modules was represented at last
year's Amateur Radio exhibition, and here we see Paul
Crapper, G3MXG (and XYL) with one of their latest pieces
of equipment-a complete solid-state Tx for two metres.
Also on display were the Solid State Modules Mosfet converters

for VHF.

" . . . auto-keyer here is a bit unusual . . . "

To become a Direct Subscriber costs 50s. post free for a year of twelve issues (or 55s. for
"first-class posting" in the U.K.) starting any month.
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A 70 -CENTIMETRE TRIPLER

THE HIP -TRIP FOR HIGH POWER
ON 432 MHz

DESIGN AND CONSTRUCTION

A. H. DORMER, C.Eng., F.I.E.R.E. (G3DAH)

THIS article describes the design and construction
1 of a resonant line cavity for the 70 cm. band.

Choice of an appropriate grid circuit permits
operation as either a 144/432 MHz tripler, or as a
PA capable of an output in Class -C of 100 watts of
plate -and -screen modulated AM. Selection of the
relevant parameters for Class-AB1 operation will
permit the transmission of video and SSB. In the
tripler configuration (which is the only one which
will be described here in detail) an output of some
40 watts at 432 MHz can readily be achieved. It is
planned to describe operation in other modes in due
Course.

Basic Design
By virtue of its geometry, an external anode valve

of the 4CX250B type lends itself admirably to the
construction of a coaxial cavity, the inner of which
can be a tube fitting over the valve anode and
forming, with the associated valve and tuning
capacities, a quarter -wave resonant line at the
operating frequency. Such a tube can be constructed
from readily available Ifin. i.d. copper stock, and
this measurement determines the value of the other
dimensions. A characteristic impedance of 50 ohms
was selected as appropriate to the sockets, cables and
coaxial relays in use at this station. From the
formula :

Dl
Zo = 138 loglo , where

D2
Zo is the characteristic impedance,
Dl is the i.d. of the outer conductor.
D2 is the o.d. of the inner conductor,

rearrangement gives :
Zo

D1 = D2 x antilog = 3-5in. approx.
138

To calculate the length of the inner line, the
associated capacity must be determined. This consists
of the valve output capacitance of 4.5 pF plus the
tuning capacitor and circuit strays, and a total of
7 pF is assumed for the purpose of the calculation.

At resonance, the inductive and capacitative
reactances of the line must be equal in value. We
can write, therefore,

106
XL = Xc =

27rfC
and where f = 433 MHz and C = 7 pF, the
inductive reactance of the line can be
determined as near -enough 52 ohms.

XL may also be expressed as equal to :
2771

Zo  tan

transposing.
A

XL
I =  tan -1 -

2ar Zo

271 52
 tan -1

6.28 50

= 3.4in. approximately, where
I is the required length of line,

is the wavelength in inches.
tan -1 is the angle measured in radians

XL
tangent of which is

Zo
In the event, the inner cylinder had to be reduced

slightly in length, indicating that the assumed figure
of 7 pF for the total capacity was a little on the low
side. The dimensions in the drawings should be
used-see Figs. 1 and 2, pp.734-735.

To accommodate an inner cylinder of this
dimension the outer cylinder must be of the length
indicated in Fig. 1 or Fig. 2, because account must
be taken of the thickness of the top capacitor plate
and the extent to which it and the valve and holder
project into the cavity.

From the standard formula for the calculation
of the capacitance between two parallel plates of
known area and spacing, the dimensions of the disc
tuning capacitor can be determined, and it is found
that with a diameter of liin. a spacing of .375in.
gives the desired result. If it is intended to use the
cavity for the transmission of video signals at
frequencies above 435 MHz, it may be necessary to
reduce either the diameter of the discs or the length
of the line, and therefore the height of the outer
cylinder.

Construction
Two methods of construction are illustrated.

Method 1 calls for nothing more than the ability to
use simple tools and a soldering iron, while
Method 2 requires access to machine -shop facilities.
Electrically, the performance of the two versions is
very similar, but the refinements introduced in the
second method will lead to a superior appearance of
the finished article, as the photographs show.

Method 1 (overleaf)
The drawings in Fig. 1 show the simple mechanics

and dimensions for the components of the cavity.
Brass or copper tube can be used for both line and
cavity. For the inner line the author used the standard
"Yorkshire" copper tubing, since this is readily
obtainable from builders' merchants and, for the
outer line and plates, brass, obtainable from I. Smith
& Sons (Clerkenwell) Ltd., 42-54 St. John's Square,
London, E.C.1.

Constructors will have their own ideas of the
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 0 0- -Tapped 4 BA

6-- -- ---Tapped 0 BA

-.4 BA clear

CAPACITOR MOUNT

V2"dia
'MD

F -13F3

r.
1141

P-T-FE BUSHES

4/16"wa II

-solder here

Half of
saWtsts Yorkshire coupler

INNER CYLINDER : Copper

FIG.1
METHOD 1 CONSTRUCTIONAL DRAWING

Top 6 BA 2 holes

V4 ,sg u.

TOP PLATE RETAINING PIECES Brass

1/4"- -

OUTPUT LOOP 12 swg copper wire

Fig. 1. The "Method 1" arrangement discussed
in the text - full constructional drawing.
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TOP PLATE

4 holes tapped 4 BA

CAPACITOR PLATE

34/2"dia.

27/8pcd

I I 7/ a2 16

5/32,

--.4

4 holes
5/32'dia

P.T.F.E WASHER 005.'thk.

czi

OUTER CYLINDER

33/4dia

I 41/2-dia

41/8

BASE PLATE

11/2 i d

Yorkshire
copper tube

1/46"wall

I _ 1111111 Brass fingers_ f
soldered to tube

11/8''dia. brass d'sc

1/16'thk. on 1/4"x 1/4"pillar
INNER CYLINDER

8 holes
5/32-clia

Locating
spigot -2 off

Fj 5/32 dia.

__!/4"d i a .

RIFE. BUSH

'0. I

FIG. 2. METHOD 2 CONSTRUCTIONAL DRAWING

Fig. 2. The more refined "Method 2"
constructional arrangement - see text.

sequence to be followed in the fabrication of the
cavity. Suffice it to say that accuracy is of prime
importance, and that the following points should be
observed:

(a) All metallic surfaces must be truly flat so that
good electrical contact is made between them. Heavy
RF currents flow across certain of these surfaces, and
failure to ensure an RF-tight junction will result in
overheating and poor performance.

(b) The valveholder is mounted in the copper
chassis and soldered into place from the underside.

11/8"dia.

5/16
40 tpi

1/4 dia
"-Spindle

CAPACITOR MOVING
PLATE

5/8"

L3

Ae

C4

0/211 7

OUTPUT LOOP 12swg wire

The outer cylinder with the base plate soldered in
position is then prepared, as shown in the drawings.
The inner cylinder is made slightly longer than
indicated, and the top plate slightly larger. The top
plate and the capacitor plate are bolted together and
drop over the inner tube, which is in position over the
valve. Lightly tack the inner and the capacitor plate
together with solder. From the underside, ease the
valve and complete assembly out, and solder the
inner to the underside of the capacitor plate, taking
extreme care not to move them out of position with
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respect to one another. Remove the excess length of
the inner cylinder and then replace the whole
assembly into position with the valve in the holder.
True up the edges of the top plate to match the outer
cylinder wall, prepare and insert the mica washer
and the insulating bushes, and complete the assembly.

(c) Since the full HT appears across the tuning
capacitor, the moving plate should be covered with
insulating material.

(d) Although the standard 12in. i.d. copper tube
specified for the inner conductor may be skimmed
out, slotted and spread to give a tight, push fit over
the valve anode, the thermal contact conduction is
then poor, and a standard "Yorkshire" coupling piece,
cut and slotted as shown, is superior in this respect.

(e) Mica is specified as the dielectric between the
top plate and the fixed capacitor plate, but p.t.f.e.
sheet could be substituted, and should be .005in.
thick for an anode potential of up to 1500v. DC.

(f) There must be a good electrical contact
between the moving plate of the tuning capacitor and
the cavity wall. Some form of tensioning or locking
device must be used-in this case an OBA hex. nut.

(g) The top retaining pieces are secured into
tapped 6BA holes drilled in the cavity wall, and the
6BA set screws locate into dimples drilled into the
top plate.

Method 2
The essential differences between this method of

construction and that of Method 1 are apparent from

Fig. 2, and may be summarised as follows:
(a) The outer'cylinder is 4Iin. long, with both ends

machined flat and parallel. The increase in length
is necessary to accommodate the heavier capacitor
plate.

(b) A flat is endmilled on the outer surface to
provide a seating for the output socket.

(c) The top plate is secured to the outer cylinder
by eight 8BA set screws which enter holes drilled
and tapped in the cylinder wall at equal intervals.
Pop marks indicate correct orientation of the plate.

(d) The diameter of the top plate is made 1/16in.
greater than the o.d. of the outer conductor to
provide a small lip, which not only makes it easier
to remove the assembly when required, but also
effectively conceals any slight eccentricity in the
cylinder itself.

(e) A more substantial (5/32in.) capacitor plate
is used with p.t.f.e. sheet as the dielectric. The brass
remaining after the plate has been cut is further
machined out and the corners rounded off to provide
the base plate into which the outer cylinder is
soldered. Small locating pegs are fitted as shown
before bolting down to the machined surface of
the chassis.

(f) The tuning capacitor shaft, which is made
from 5/16in. steel rod threaded 40 t.p.i., passes
through a brass, split, collet bush which is internally
threaded 40 t.p.i. to carry the capacitor spindle, and
externally threaded 32 t.p.i. to take a locking nut.
The collet is soldered into the cylinder wall with

Under -chassis view of the completed Seventycem Tripler showing the
144 8414z grid coil-L1, L2 of rig. 3-and the single -plate grid tuning
capacitor Cl, constructed by modifying a Jackson C802 to give one fixed

and one moving plate.
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Outer cylinder
(Fig. 2).

The output loop L3 and loading capacitor C4 for the "Method 2"
cavity. The capacitor is a Jackson C802 reduced to one fixed and
one moving plate. The disc below is the moving plate of the tuning
capacitor C3. Compare this photograph with the drawings at
Fig. 2, p.735. The completed job should look just like this,

which is very nearly scale size.

the spigot protruding Bin. into the interior to prevent
the moving plate from being drawn out so far that
it touches the outer wall. It also prevents the disc
from being inadvertently distorted at maximum
spacing.

(g) The insulating bushes are turned up from Bin.
p.t.f.e. rod, and are fitted with caps of the same
material to prevent accidental contact with the high
voltage supplies.

(h) In place of the "Yorkshire" coupling piece
specified for the Method 1 cavity, a piece of thin

springy brass (or phosphor bronze) is silver -soldered
to the end of the inner line, slotted at quarter -inch
intervals by equidistant, thin saw cuts, and adjusted
to give a firm grip of the valve anode.

(i) The fixed plate of the tuning capacitor must
be mounted as shown to avoid fouling the valve
anode and to give maximum capacitance change for
a given movement of the other plate.

It is recommended that manufacture proceeds in
the following sequence:

(1) Face off one end of the outer cylinder and
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turn a small spigot of .010in. on the other end,
(2) Make up the base plate,
(3) Sweat baseplate in position over spigot and

skim off to true length. Drill holes in cylinder as
indicated. (This is best done on the lathe.),

(4) Machine inner tube to length and sweat into
capacitor plate. Skim the plate true.

(5) Sweat finger stock on to tube,
(6) Machine surface of chassis flat,
(7) Prepare ancillary items, capacitor plate, etc.
(8) Take time for a cup of coffee, and prayer,
(9) Complete assembly.

Circuit
The circuit shown in Fig. 3 is quite straight-

forward, and requires little explanation, except
perhaps to say that the cathode follower arrangement
provides a convenient way of obtaining a variable
supply for the screen of the 4CX250B and, therefore,
a smooth control of output. A separate unearthed
heater supply should be provided for the valve.

Operation
Never operate the tripler without the blower on.
Never apply screen voltage without plate voltage.

Always run the Unit into an RF Load.

With construction complete, GDO the grid
circuit to ensure that it is resonant at 144MHz.
Secure the chassis base plate, switch on the blower
and check for air leaks. Seal with tape where
necessary. Switch on the heater current, and note
here that the heater volts must not exceed 6-0v. AC
(5-5v. AC when operating as a straight -through
amplifier at 432 MHz). Apply drive at 144 MHz and
resonate the grid circuit. The amount of drive, and
hence the grid current, will depend upon the output
required from the tripler. As a guide, with Ig = 10 mA
and 1000v. HT supply, the output is 12 watts when
Es = 140v., and double that when the screen is
raised to 200v. Increasing the drive to just under
20 mA and raising the anode volts to 1500v., the
maximum permitted at this frequency, will produce
more than 40w. RF out. To operate efficiently as a
tripler, the grid should be at least 150v. negative.
and this figure is achieved by providing fixed
protective bias of 75 volts and a drive -derived bias
of the same value (11 mA through 5-6K). Under
these circumstances the screen current will be 4 or 5
mA, well within the maximum dissipation rating.

A general view of the completed "Method 2" cavity showing, in particular,
the p.t.f.e. bushes with the protective caps in place, and the method of
locking the tuning capacitor spindle by split collect and nut-see drawings.
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The "Method 1" (left) and "Method 2" (right) inner cylinders, showing
the differing construction. The latter method involves some close work
with lathe and metal tools and gives a more elegant result than that of
"Method 1"-but either will give good results electrically. The small
objects in the foreground of the left-hand picture are the top -plate

retaining pieces.

VI: 4CX 2500
V2. 6V6

MI

-75V

Fig. 3 TRIPLER

With reduced voltage on the anode and screen and
the output coupled into a load, the cavity may now
be resonated and the loading adjusted to give
maximum output. These controls are interdependent.
Full operating potentials may now be applied for
required output. Note that, as a safety precaution,
the DC supply voltage for the screen cathode follower

R6 is derived from the same transformer as the main
HT supply, and separately fused.
Power Supplies

R7 The circuit of a suitable PSU will be given next
month and requires no particular comment.

The air cooling requirements for a single 4CX250B

R8 at an anode dissipation of 250 watts is 5.6 cu. ft./min.
at a water gauge pressure of 0-6in. The blower
specified yields just under 0.4 w.g. at this volume,
but as the tripler is run at considerably below 250
watts anode dissipation, the air output is adequate.

Fig. 3. Circuit of the Seventycem Tripler-see
text and photographs.

Table of Values
Fig. 3. Circuit of the 70 -Centimetre Tripler

CI = 6 uuF RIO = 100K, I w.
C2 - 1000 1.,,p.F M1 = 0-20 mA
C3 = see text M2 -- 0-200 mA
C4 = 6µµF M3 - 0-10 mA
FT = 1000 Al.& feed- VI - 4CX250B (or

through 4X150A)
RI = 47K, 1w. V2 6V6
R2 = 5.6K, 5w. L 1 -- 41T, lin. i.d., qin.
R3 = 100 ohms, 1w. long, I 2g.

R4, R5 = 47 ohms, lw. L2 - One turn, lin. i.d.
R6 = 39K, 2w. at centre of LI,
R7 - 20K variable 14g.
R8 == 10K, 2w. L3 See Fig. 1 and 2
R9 = 68K, 2w.

Always use our Small Advertisement section-see pp.762-768, this issue.
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COMPACT VERTICAL AERIALS
FOR THE LF BANDS

DESIGN CONSIDERATIONS
BASED ON AN EXPERIMENTAL

INVESTIGATION-PRACTICAL
POINTS CONCERNING

INSTALLATION, AND THE
GROUND SYSTEM

R. L. GLAISHER (G6LX)

ONE of the penalties of living in a suburban
environment is shortage of space to erect efficient

aerials for the lower frequency bands. At G6LX, the
only run available is between a mast and the house,
a total length of some 90ft. In addition to the lack
of space, height is also a problem as the house is
of the chalet type and the mast is only 46ft. high.
Being a confirmed user of the 160- and 80 -metre
bands for winter DX working, a serious attempt was
made with various kinds of shortened and loaded
aerials which would fit within the space available.
While satisfactory results were obtained on Eighty
with these short horizontal aerials, Top Band per-
formance was well below that required for consistent
DX working.

At a previous (overseas) location, the writer had
the chance to use a full-sized quarter -wave wire
vertical for 160 metres. The performance of this
aerial was very impressive and it was felt that some
tests should be made to see how a shortened vertical
would operate from this QTH, and whether it would
be any more effective than the horizontal types
previously tested. One thing leads to another, and
this test was no exception, as what started as a simple
check on "L" and "T" aerials, ended up as a full-
scale project which has taken five years! This article
summarises the results and gives details of short
folded aerials which are capable of good low -angle
radiation on the lower -frequency bands.

General Points
The aerials tested were constructed from 14g.

copper wire and were suspended from the 46ft.
wood mast, or from a rope triatic strung between
the mast and the house. In order to provide a
standard of comparison, each aerial was cut for
use on the 7 MHz band and compared with a perma-
nently installed Ground -Plane mounted on the house
90ft. away from the test site. The test equipment
available included a General -Radio RF Bridge and
Generator, Antennascope, Collins directional watt-
meter and SWR meter. In common with most short
verticals, the aerials tested were unbalanced devices
which are operated against ground. It was there-
fore most important to use a low -resistance ground
or counterpoise system, in order to avoid losses and
to ensure consistent performance and repeatability
during the test programme. Further information

about ground systems and details of the arrangements
used at G6LX are given later in this article.

Loaded Aerials
The input resistance of a simple quarter -wave

vertical working against ground was found to be
about 40 ohms with negligible reactance. This
approximates to the figures usually quoted in the
text books and was accepted as a standard for
further tests. On reducing the element length to 02
wavelength (26ft. for 7 MHz), the input resistance
dropped to 25 ohms and the reactance increased to
-200 ohms. At a length of 20ft. (0.1 wavelength)
the resistance was 17 ohms with a reactive
component of -500 ohms; at 13ft. (0.1 wavelength)
the figures were 12 ohms resistive and -620 ohms
reactive.

To overcome the problems of low -resistance and
high reactance, many authorities recommend the use
of top or bottom loading to increase the electrical
length of the aerial. Bottom loading (Fig. 1), usually
takes the form of inserting a rotary or tapped coil
between the aerial and the feed -line and adjusting
the inductance to null out the capacitive reactance
to give a match to the feeder. Unfortunately, coils,
even the best, are loss making devices and unless
the inductance can be kept quite small, an aerial of
this type is relatively inefficient. Comparison tests
made with various lengths of bottom -loaded elements
showed that the maximum shortening which is
acceptable is about 25 to 30% reduction in electrical
length. Above this, losses are quite serious and there
is a noticeable degrading of performance. Thus, to
be efficient a bottom loaded vertical for Top Band
has to be 90ft. high!

Top loaded verticals frequently use the "L" or
"T" configurations to provide the required electrical
length (Fig. 2). Tests with these types showed that
they were more useful than the bottom loaded units
and that reductions of up to 50% could be made
before losses were significant. Even so, this still

Bose loading

'L'

Fig 2 Top loading

L

'T.
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suggested that to be efficient, a 160 -metre "T" would
require a height of 65ft. To cross-check the 7 MHz
results, a "T" was made up with a 40ft. vertical
section loaded by two cross -arms each 85ft. long.
Although the test coincided with a spell of good
160 -metre conditions, the results were very disappoint-
ing. A similar test with a half -sized version on
3.5 MHz confirmed the mediocre results obtained
on 1.8 MHz.

Folded Aerials

As it was now obvious that simple loaded aerials
would not provide the performance required in
relation to the height limitation, thought was even
to the possibility of using a folded element similar
to half that of a folded dipole, but mounted verti-
cally and fed against ground (Fig. 3). Starting with
a length (H) of 33ft. (quarter -wave at 7 MHz), plus
of input resistance and reactance were taken for
various lengths of element down to 0.05 wavelength
(13ft.). The results of this test are shown in Table I.
It will be seen that as the length is reduced to 0.2
wavelength, a good match is possible to a 50 -ohm
feed -line, as the input is almost completely resistive
at this length. As the length is further reduced, the
resistance and reactance rise quite sharply, reaching
a peak at 01 wavelength. As the element is shortened
below 0.1 wavelength, the resistance again classes
through the 50 -ohm point at 0.075 wavelength, and
then drops very sharply to the 10 -ohm point at .05
wavelength. The 0.075 wavelength 50 -ohm point
includes positive reactance (inductive) of 200 ohms,
and this can be nulled out by a series condenser
connected at the feed point. As a condenser has
much less resistance loss than a coil, such an arrange-
ment looked very promising for 160 -metre operation.
A new element was constructed with a length (H)
of 40ft. and measurements taken at 1800, 1825 and
1850 kHz. At 1825 kHz, the Bridge gave readings
of 63 ohms resistive and +230 ohms reactive. A
150 µµF variable condenser was connected at the feed
point and tuned to give minimum SWR. Further
checks showed that the aerial had a bandwidth of
about 35 kHz at a single setting of the condenser. It
was found that the aerial could be set for minimum
SWR at any desired frequency between 1800 and
1900 kHz by adjustment of the series condenser.

This aerial was used for a whole winter season
at G6LX and was subsequently passed on to another
local amateur. At both locations, it has proved
itself to be a good low -angle radiator capable of
putting up a competitive performance under DX
conditions.

Having sorted out the Top Band problem, the
next project was to find a way of using the aerial
for two -band operation. Earlier tests with the 7 MHz
element had suggested that it might be possible to
arrive at a compromise length which would operate
as a near -0.075 wavelength element on 160m., and
as an 0.2 wavelength unit on 80 metres. Checks made
with the 160 -metre 40ft. element at 3500 and
3800 kHz showed that a considerable amount of
inductance would have to be added in order to null

X x Reactive cancellation
Fi network

Ground

Fig. 3. Folded Element

SWR
Bridge

350pF

160

80

(see text)
Fig. 4. Tuning network

Aerial

out the negative (capacity) reactance introduced by
the shorter length. As the inductance would intro-
duce losses, some arrangement had to be found to
limit the amount of reactance cancellation needed
for 80 -metre operation. A new half -sized element
(26ft. long) was tested on 7 and 3.5 MHz. The
length was gradually reduced and resistance and
reactance plotted. The best compromise length was
found to be 224- feet and this was used as the basis
for two -band operation.

Following extensive air testing on Forty and
Eighty, a 45ft. version was constructed and checked

LENGTH
(wavelength)

INPUT RESISTANCE
(ohms)

INPUT IMPEDANCE
(ohms)

0.25 146 0
02 53 - 10
0.15 65 -200
0.1 1000 -600
0.075 55 +200
0.05 10 +270

Table I. Input impedance of a folded element-see text.

BAND
MHz

H
0.2 w/l

H
0075 w/1

H
0.2/0.075 w/1

1.8/1.9 98 feet 40 feet -
1.8/3.5 45 feet
3.5 50 feet 20 feet -
3.5/7.0 22.5 feet
7.0 25 feet 10 feet -
7.0/14.0 12.25 feet

Table II. Suggested dimensions for various bands -see text
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out on 1.8 and 3.5 MHz. Only a small amount of
inductance was needed to null out the reactive
component on 3.5 MHz, while a 350 ktptF variable
condenser performs the same function for 160 -metre
operation. The coil used consists of 12 turns of
10g. copper wire wound on a 3in. diameter mandrel
and then air -spaced. Taps are provided as required
and the feed -line is connected via a heavy duty
battery clip. About 10 turns are needed
for operation at 3.5 MHz and 6 turns at
3.8 MHz. The condenser and coil are adjusted to
give minimum SWR readings at the required operat-
ing frequencies. The feeder is switched to either the
coil or condenser, depending on the band in use.
A relay is used for the switching function and is
remotely controlled from the shack. (Fig. 4.) The
coil, condenser, relay and an SWR meter are housed
in a weatherproof doghouse mounted at the base
of the aerial. The SWR meter is included as it is
often useful to be able to make a quick check on
SWR without having to return to the shack. The
bandwidth on 160 metres is similar to the single -
band unit, about 35 kHz. Nearly 100 kHz can be
covered on 80 metres without adjustment of the coil
tapping. The limited frequency coverage is rather
a nuisance-however, the walk to the bottom of
the garden to re -trim the networks following a
major in -band change of frequency does help to
keep one awake during the early -morning DX
sessions!

Ground Systems
Power fed to a grounded vertical aerial is shared

between the aerial and the earth system. RF power
flowing through the ground is dissipated in direct
proportion to the ground resistance. If the ground
resistance is high in relation to the input resistance
of the aerial, then considerable power is lost simply
in heating up the ground system. For example, a
typical copper -plated ground rod in average soil will
have a contact resistance of about 250 ohms. If
used with the 50 -ohm folded aerial only one fifth of
the available transmitter power will reach the aerial.
Assuming that the average 10 -watt Top Band trans-
mitter has a power output of 7 watts, this means
only 1.4 watts is available as actual radiated power!
As aerials are reciprocal devices, a similar loss will
occur on received signals. A simple single -wire
counterpoise has an even higher resistance and
should never be used, except in conjunction with
other earthing elements. For greatest efficiency a
buried radial earth system is ideal but very few of
us have the facilities for such a luxury. The only
thing that can be done is to make the earthing
arrangements as comprehensive as possible within
the limits imposed by the individual QTH.

At G6LX, the vertical is located at the extreme
North-West corner of the garden. Although space
is available within the garden to bury radial earth

wires in the 90° sector to the South and East of the
aerial, the remaining 270° is in neighbours' gardens
and consequently out-of-bounds. This limitation
does not seem to have had any deleterious effect on
the omni-directional performance of the aerials. The
earth used consists of five earth rods spaced round
the bottom of the pole and connected together with
10 -gauge wire. Four wires of between 60 to 80ft.
long are connected to the rods and run out in the
sector of the garden bounded by the fences to the
North and West. The wires are buried to a depth
of 6 inches and additional earth rods are used to
terminate the far ends. In addition to the buried
wires, a number of insulated wires are used as a
counterpoise. These consist of old lengths of coax,
perished lighting cable, garden wire, in fact any-
thing that will conduct. Some of the counterpoise
wires are tacked to fences, others run under a crazy
paving path, under a rockery and even through a
tool shed. The counterpoise wires are connected to
the earth system at the base of the aerial.

Poor performance of a vertical aerial can
usually be traced to high resistance joints, incorrect
feeding, interference from nearby objects or a poor
earth system. Care should be taken to ensure that
all joints, including earth connections, are properly
soldered. To avoid detuning effects, the aerial
should not be located close to trees, metal objects
(including a metal pole) or similar structures. If a
metal pole has to be used, the aerial should be hung
from a triatic strung between the pole and another
support. The triatic should be made of rope and
the aerial located as far as possible from the pole.

The spacing between the parallel vertical wires
of the folded units appears important. Experience
has shown that a minimum distance of 12ins. must
be used, otherwise peculiar things happen which
affect the bandwidth and tuning of the system. If
the wires are kept under tension, there is no need for
spacers. A suitable insulated cross -arm at the top and
strain insulators at the bottom will usually suffice to
keep the wires parallel.

having a bit of trouble getting the
dot -dash ratio right . . . "

 Short Wave Magazine" carries more paid Small Advertising of radio amateur interest than any
similar periodical circulating in the U.K.
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TTx FOR TOP BAND

USING AN IC UNIT AS
MODULATOR

R. ROBERTS (G3TAR)

THIS transmitter is a straight -forward circuit to
build with an unconventional method of modu-

lation, which is quite efficient and fully modulates
the ten watts produced.

A home built power supply (variable) is used and
somewhere between 20 and 24 volts at 10 watts is
achieved. The circuit does not require a lot of
explanation or indeed a lot of construction so it
would suit the Top Band enthusiast without much
experience in transistors. The Tx is very efficient
and some very good contacts have been made with it.
The pot core for LI was not critical and a junk box
one of lin. diameter was used, so the oscillator was
no problem. There are some good circuits for VFO's
nowadays and these could be built and tried
afterwards.

Some Details
The modulator transformer T1 was from an old

push-pull transistor radio audio circuit. Both the
driver and output were tried and worked well. The
IC -10 (Sinclair) was coupled to the 3 -ohm side in
the case of the output transformer. The RFC is a
piece of ferrite rod about 3M. long, wound full of
22g. wire, although a commercial one very similar
was also tried.

C8 can be made variable if preferred though
a fixed capacitor was used in this case. Also, a
conventional pi -network coil could be fitted, e.g., 66
turns tapped at 52t. on a 14in. former, but the one
specified was found to be neater and more efficient.

R6 is carefully adjusted for increment ("upward")
modulation on an RF meter, or the receiver S -meter,
and there will be an upward movement of about
200mA on the transmitter current meter on speech
peaks, when properly adjusted. It was found that

Editorial Note: The Sinclair IC -10 men-
tioned here is a fully integrated -circuit
transistorised amplifier, constructed as a
small single unit, capable of up to
lOw. audio output and requiring only a

PSU (8-18v.), load coupling transformer,
gain control and crystal microphone to
make it a complete modulator for a low -
power Tx. The Sinclair IC -10 is available
from Sinclair Radionics, Ltd., 22 New-
market Road, Cambridge.

the most efficient method of loading was for maxi-
mum reading on an aerial current meter or field
strength meter, rather than the conventional dip
method used with a valve -type rig.

Construction was on a standard aluminium chassis.
with the oscillator transistor using the chassis as a
heat sink and a separate finned type mounted on
top for the PA. An 85 -ohm wirewound resistor was
placed in the feed to the IC -10 to keep the voltage to
a minimum of 18 volts when the transmitter was run
with 24 volts.

TR3 was mounted underneath the PA transistor
heat sink. The Tx was used with a selection of top
band crystals from 1880 kHz to 1926 kHz with no
trouble. Various types of transistors have been tried,
e.g., BD116, 2S034, 2S024 and 2009, also audio types
for TR3. All have worked. Results were compared
against the Codar A.T.5, itself an efficient transmitter,

Table of Values
The Top Band

CI, C2,
C3 = -001 µF, mica
C4 = .002 AF, mica
C5 = 0022 µF, mica
C6 = 0.1 uF
C7 = 300 µµF, var.
C8 = 0011 µF, mica
R1 = 6,800 ohms
R2 = 12,000 ohms
R3 = 1,000 ohms
R4 = 200 ohms
R5 = 100 ohms, 5w.

wire -wound
R6 20 -ohm potentio-

meter

Tx Circuit

TI - Transistor o/p
xformer

RFC = see text
X1 = Xtal for any Top

Band freq.
Trl,
Tr2 = BD123 (and see

text)
Tr3 = BD131
LI = 6 turns 22g. on

-}in. pot core
L2 = 48 turns 22g. on

lin. former, tap..
ped at 30th turn
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and were equally as good. Collector modulation with
the IC -10 was tried but only 70% modulation was
achieved, as against the 95% obtained by the series
emitter method. It may be of some help to mention
that the IC -10 was wired up as per the instruction
manual with the unit. A crystal mike was used and

across tags 5 and 6 a 330K was wired, also an 0.02 µF
condenser was placed across pins 5 and 3.

The power supply was unconventional, as this was
constructed with a mains -type Variac transformer
feeding the primary of a 24 -volt transformer, a
bridge rectifier and about 2000 ,µF of smoothing.

THE OTHER MAN'S STATION

(713X0K, licensed in 1968, is owned and operated by
.---118-year old Bob Kearney at 134 Larkshall Road,
Chingford, London, E.4. His interest was first aroused
at age 11 when he discovered the relics of his father's
gear, dating back to the latter's service with the Royal
Signals. The impression must have been deep, as Bob
won a school trophy for an essay on Electronics at that
tender age.

With the exception of a modified R.1155, still giving
yeoman service, all remaining gear is home -constructed,
including transmitter, el -bug, crystal calibrator and a
two -metre converter. Operation is chiefly on Top Band,
the converter being the first step towards getting going
on VHF.

Bob is working at the Post Office Dollis Hill Research

G3XOK

Station, and is awaiting his ONC results. Studies which
may reward him with a University place naturally curtail
activities.

His interests are varied, as he is a member of the
Inland Waterways Association and is actively concerned
with gliding. Former Scouting experience and these
varied hobbies have contributed to his being chosen for
an Outward -Bound Course.

On the debit side Bob has fallen a victim to the plan-
ning spectre, which may mean the loss of a major part
of the garden which at the moment includes his shack.

Being literally a stone's -throw from the railway,
his 'phone transmissions are frequently punctuated by
the roar of passing trains. Perhaps that is why he has
come to be known as "the station on the station!"

Always mention " Short Wave Magazine" when writing to Advertisers - it helps you, helps them and
helps us.
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THE MONTH WITH THE CLUBS
Ity "Club Secretary"

(Deadline for March issue: February 5)

(Please address all reports for this feature to " Club Secretary," SHORT WAVE MAGAZINE, Buckingham.)

BEFORE making a start on this, the first edition of
"Clubs" to be written in 1971, it is perhaps right

that we should mention a letter your scribe has re-
ceived which annoyed him somewhat. It came from
a regular correspondent to this piece and complained
about the power of "several hundred watts" which
we would be "naive to deny" the top stations were
using during MCC. Now, it so happens that we
know the rigs of the stations named, having spent a
few happy operating hours on them. Neither of
them is capable of putting out power such as is
envisaged-unless there is something new in the way
of techniques to obtain hundreds of watts out of a
TT11 PA on the one hand, or a PA tank coil on the
other which starts to smell at twelve watts input!
Let it be clearly understood by all that the term
"invigilation" used in this MCC context does not
just imply sitting down and writing a check log out
with a few notes. A station visit is quite on the
cards, and in an unexpected area of the country at
that, by someone who will not necessarily announce
himself as an invigilator!

The Reports
And what a clip there is this month. After 24 years

of January MCC reports in this space and several
warning notices during the last few months, there
were still a number of Club Secretaries who sent in
data for the January issue (grrr!) and so find them-
selves included in the February pile.

It is also quite surprising how the "Wales and
The West" area clip has grown over the past few
years, until today it comes up to be one of the
bigger ones.

Basingstoke first; they get together at Chineham
House, Shakespeare Road, Popley, on the first and
third Saturday evenings in each month. February 6
is down as an informal, for constructional work and
Morse, but on the 20th G2CPM will talk on the
Design, Operation and Application of the Oscillo-
scope. Visitors are always welcome here, and should
contact the hon. sec.-see the Address Panel, p.'74'7.

Over the water now, to Bangor, Co. Down.
February 5 is the date, and the venue the Silverstream
Hall, Belfast Road. As for the subject, that is by
Stew Perry, W1BB (on tape and by slide), who will
be describing the art of effective Top Band com-
munication.

On to Bristol, where the secretary is now G3RKH
-see Panel. They have Hq. at 41 Ducie Road,
Barton Hill, where they assemble every Tuesday and
Thursday. Highlights in February include the
business meeting on the 4th, and skittles-against the
Bath club-at the Wingrove in Keynsham. February
16 is down for a visit to Distillers Co. (Yeast) Ltd.,
and on the 25th they return to Amateur Radio as
G3PTO opens up on the dark secrets about successful
VHF operation.

Just up the road is the Shirehampton group, who
have snapped up the displaced Bristol hon. secretary
for themselves. Here the story is one of regular
Friday evenings, at Twyford House, Shirehampton,
where G3YOH is looking after R.A.E. tuition; there
are also lectures, a transmitter and receiver, and of
course Morse as well.

After months of hard searching, the Haverfordwest
chaps have at last found a new Hq., in Rosemary
Lane, Haverfordwest, in which they have an SSB rig,
using GW3XOT as the call. In addition there are
facilities for Morse if required-drop in any Tuesday
evening at Hq.

A new one-to this piece at least-is Minehead,
who have been running just a year, but could do
with some more members. Again it is Tuesday even-
ings, this time at the Old Police Station, Dunster-
details from G8BGG at the address in the Panel,
p.747.

Barry College of Further Education run a news-
letter, called Jungle Drum which comes to hand at
intervals; from it we notice that this group does a
lot to ensure close liaison with the other local
organisations, which must be beneficial to all con-
cerned. A full programme of talks, film -shows, and
so on is being fixed up.

At Saltash, it is pleasant to see the revival of their
newsletter, Pegasus. It notes the February pro-
gramme, at Burraton Toc H, Waraton Road, Feb-
ruary 5 being a Junk Sale and February 19 an Audio
Evening.

Sad news from Cornish of late-they have lost
two members, G3OFN and G3FHC, to the ranks of
the Silent Keys. The main meeting seems to take
place on the first Thursday in each month at the
SWEB Clubroom, Pool, Camborne, and there are
sub -groups at Newquay and elsewhere who get
together between the main meetings. All the details



746 THE SHORT WAVE MAGAZINE February, 1971

can be obtained from G3UCQ-see Panel.
The dates for Reading meetings in February fall

on the 2nd and 16th; however, as they recently had
an AGM, the details for these two dates are not
settled at the time of writing. Doubtless when
this reaches the readers, the hon. sec.-address as
in the Panel-will be only too pleased to fill out the
gaps.

At Chippenham the lads foregather every Tuesday
at the Boys High School, Hardenhuish Lane, Chip-
penham. For the latest details, contact the hon. sec.
-see Panel.

Exeter, despite what we said last time, have their
main meeting on the first Tuesday in the month,
and a fortnight later open up their Hq., at the
Community Centre, 17 St. Davids Hill, to go on the
air with the Club station.

Plymouth nearly missed the boat this month with
the news of 3YDU's slide show on 2nd; the other
meeting on the calendar is February 16 and at the
time of writing was still open. The routine with
these lads is to head for the Virginia House, Breton -
side, on the first and third Tuesdays in each month.

At Torbay the headquarters are in Bath Lane, at
the rear of 94 Belgrave Road, Torquay; take your
cash with you on February 27, as they are having
a Junk Sale.

National and International
A.R.M.S. are top of the pile; they look after the

interest of the /M types, both in U.K. and elsewhere,
and also issue some awards of special interest to the
mobile fraternity. The hon. Secretary, G3FPK, ex-
plains that their January issue is a bit slim because
of important copy lost in the mail-but it has a good
article on the Sommerkamp FT -150 as an SSB trans-
ceiver for mobile working.

The latest issue of the Nigerian A.R.S. News is
much taken up with farewells to members returning
home this month on one hand, and with the future
on the other, particularly in the matter of the
granting of new amateur radio licences.

The Radio Society of East Africa is at the moment
rather pre -occupied with their new Hq. at Nairobi,
a stone house in Newberry Road with a good piece
of ground. About half the cost was available in
funds, the rest having been loaned by one of the
members. However, they naturally wish to repay, and
at the moment are appealing for gifts to help
liquidate the debt and to finish off the detailed work.
However, after reading the list of helpers to this
project among the members out there your conductor
would like to rub it in to most of the U.K. club -
members that their effort is an example of co-opera-
tion and getting things done.

A brief note from G3KGM records the demise of
the Civil Service Radio Club, by vote of the members
-partly because the prospects of improved accom-
modation for the shack and aerials seemed to be
further off than ever, and also-as so often is the
case-due to apathy on the part of the body of the
membership. Sad indeed.

The R.A.I.B.C. Radial is always looked forward to
here each month, as it certainly is by the blind and
invalid radio amateurs and SWLs who make up the
membership. A special appeal this time is for a helper
for a new member who lives in Girvan, Ayrshire. Any
offers direct to G3LWY, at the address in the Panel.

British Rail's Newsletter for December has some
very interesting notes from G3HQU on his activities
in the field of diving and archaeology, and in
particular of the raising of the Ullswater.

Probably the best of the newsletters put out by
the extra -territorial groups is that from BARTG, who
look after the RTTY interest in this country, and
December's issue is no exception. One would feel
membership is an essential for anyone who con-
templates any form of RTTY or FAX operation,
closed-circuit or on -the -air.

A brief note from G3DOT indicates that he is now
the publicity king for the Royal Navy group. They
have a newsletter which seems to appear every other
month, together with nets on Eighty on Wednesday
evenings and Sunday mornings, the QRQ runs on
the first Tuesday in the month for the chaps who
aspire to be "dab -hands" at reading Morse, and of
course the HF-band nets during 1100-1300z each day,
the G3BZU lunch -break period.

The Ex -G club members keep in touch with each
other through their Sunday evening nets on Twenty -
1900 GMT start, on 14347 kHz approximately, and
G stations welcomed. In addition there is the
quarterly Bulletin, which this time carries a very
funny piece by G4JZ discussing the erection of his
Quad.

Scotland and the N orth
The University of Manchester Institute of Science

and Technology gang seem to have lots of facilities
in their shack on the 12th floor of the building. For
details, contact the hon. Secretary at the address in
the Panel, opposite.

If you are in the Glasgow area, on a Friday
evening, you would be well-advised to drop in to
21 Jardine Street, Glasgow, N.W., and meet the
West of Scotland chaps. We understand that parking
facilities are very good, and the Hq. is conveniently
placed for the local transport services.

Sliding gently Southwards over the Border, we
come first into contact with Lincoln, on Tuesday
evenings at No. 2 Guardroom, Sobraon Barracks,
Breedon Drive, off Burton Road, Lincoln; the pro-
gramme shows February 2 as a talk on STD by
G8DTU, followed by a Colour TV demonstration
on the 9th. Films are shown on the 16th, and the
23rd is an Open Night

"Oscilloscopes and How to Train Them," by
G3RXS, is the fare at Bradford on February 2, with
Films on the 16th, at 10 Southbrook Terrace, Great
Horton Road, where the lads have their Hq.

Another Junk Sale for Peterborough, on February
5, will please those members who go to the clubroom
in the Rose and Crown, opposite the City police
station.

The four dates to reserve for Hull meetings are
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February 5, 12, 19 and 26. For the first one there is
a discussion of plans for the coming year and for the
second a construction session. A junk sale fills in
the third date nicely, and for the last one G3SSA
and G8EAH will combine forces to cover Basic
Meters.

A rather good idea crops up in the Mid -Cheshire
programme, in the way of a talk -the first of a series
-on What's New in Amateur Radio or Electronics.
One gets the impression from the latest Newsletter
that the intent in the next year is really to make
things hum with activities of one sort and another.
Look for them any Wednesday evening at Winsford
Verdin Comprehensive School, Technical Activities

Centre, Grange Lane, High Street, Winsford.
The South Manchester chaps have a place at the

Conservative Divisional Office, 449 Palatine Road,
Northenden, every Friday evening. On February 5,
they have the tape -and -slide lecture on "The History
of Radio" while on the 12th the theme is Experiments
with Transistor PA Stages, for which G3VIW and
G3WFT join forces. G3HWR takes over the stand
on the 19th for his talk on 13 Centimetres. Finally,
for the 26th, G3HZM will hold interest with a lecture
on D/F receivers.

It is rather interesting to note that Wirral, having
moved back into their old home at Harding House,
Park Road West, Birkenhead, found an immediate

Names and Addresses of Club Secretaries reporting in this issue :
ACTON, BRENTFORD & CHISWICK: W. G. Dyer, G3GEH,

188 Gunnersbury Avenue, London, W3-8LB.
A.R.M.S.: N. A. S. Fitch, G3FPK, 40 Eskdale Gardens, Purley

Surrey CR2-IEZ.
BANGOR: E. R. Sandys, GI2FHN, 25 Moira Park, Bangor,

Co. Down, N. Ireland.
BARRY (Coll. of F. Ed.): D. H. Adams, GW3VBP, 49 Colcot

Road, Barry, Glam. CF6-8YJ.
BASINGSTOKE: P. Sterry, G3CBU, Ashley, Orchard Road,

Salisbury Gardens, Basingstoke, Hants.
BRADFORD: H. F. F. Lobley, Stoneways, 37 Cullingworth

Road, Cullingworth, Bradford, Yorks.
B.A.R.T.G.: D. J. Goacher, G3LLZ, 51 Norman Road, Gorse

Hill, Swindon, 21740, Wilts.
BRITISH RAIL: R. Woods, 15 Grant Avenue, Slough, Bucks.,

SL1-3NB.
BRISTOL: Rev. J. L. Marshall, G3RKH, 9 Colston Parade,

Bristol (20587), BS1-6RA.
BRISTOL (Shirehampton): E. J. Davis, G3SXY, 72 North

View, Westbury Park, Bristol (33284), BS6-7PZ.
CANNOCK CHASE: B. Gallear, 67 Bentons Lane, Landywood,

Nr. Walsall, Staffs. WS6-6EE.
CHIPPENHAM: P. Strand, G3UTO, 8 Brookwell Close,

Chippenham (3723), Wilts.
CLACTON: T. A. Mills, G3YAI, 122 Chilburn Road, Burrs-

ville Park, Clacton -on -Sea (22857), Essex.
COLCHESTER: A. R. J. Morrison, G3ZOS, Weeley House,

The Street, Weeley (216), Clacton -on -Sea.
CORNISH: J. Farrar, G3UCQ, Elm Cottage, Ventonleague,

Hayle, Cornwall.
COVENTRY: C. Jaynes, 20 Belgrave Road, Wyken, Coventry,

CV2-5AY.
CRAWLEY: G. Bowden, G3YVR, 51 Leighlands, Pound Hill

(3253), Crawley, Sussex.
CRAY VALLEY: P. F. Vella, G3WVP, 78 Hurst Road, Sidcup,

Kent.
DARTFORD HEATH D/F: Mrs. M. Worbey, G3XVC, 13

Havelock Road, Dartford (22889), Kent.
DORKING: R. Greenwood, G3LBA, 8 Deacon Close, Down-

side, Cobham (2628), Surrey.
ECHELFORD: R. Hewes, G3TDR, 24 Brightside Avenue,

Laleham-on-Thames, Middx. (Staines 56513).
EXETER: V. A. W. Eggleton, G3TXG, 13 Beacon Heath,

Exeter, Devon.
EX -G: F. W. Fletcher, G2FUX, 53 St. Ives Park, Ringwood

(3561), Hants.
GEORGE KENT, LTD.: J. Allen, G3DOT, 77 Rosslyn Crescent,

Luton, Beds., LU3-2AT.
GUILDFORD: R. Ramsey, G3ARM, 32 Sidney Road, Guildford

(62325), Surrey.
HAVERFORDWEST: A. Thomas, GW3YBB, 7 St. Martins

Park, Haverfordwest (2181), Pembs.
HEREFORD: S. Jesson, 181 Kings Acre Road, Hereford (3237).
HULL: Mrs. M. Longson, 4 Chester Road, Wold Road, Hull.

HU5-5QE.
KINGSTON: R. S. Babbs, G3GVU, 28 Grove Lane, Kingston-

on -Thames (2801), Surrey.
LEICESTER: T. H. Adcock, 38 Wykes Road, Newparks,

Leicester (873711).
LINCOLN: G. O'Connor, 61 Steep Hill, Lincoln (24113).
LOTHIANS: D. E. Ferguson, GM3YMX, 1 Braidbum Crescent,

Edinburgh EI110-6EL (031-447 2858).
MANSFIELD: F. N. F. Bewley, G8FIX, 116 Westfield Lane,

Mansfield (25208), Notts.
MEDWAY: D. Ferrigan, 191 Gillingham Road, Gillingham

(54203), Kent.

MELTON MOWBRAY: R. Winters, G3NVK, 32 Redwood
Avenue, Melton Mowbray (3369), LE13-1TZ.

MID -CHESHIRE: A. Greenwood, G3SIQ, 83 Ash Road,
Cuddington, Northwich, Cheshire.

MED-HERTS: H. R. Thornton, G3PKV, 43 Fordwich Road,
Welwyn Garden City (23163), Herts.

N. Gutteridge, G8BHE, 14 Metchley Drive, Harborne, Birming-
ham, 17. (021-622 323).

MINEHEAD: H. G. Cane, G8BGG, Jubilee Terrace, Timbers-
combe (266), Minehead, Somerset.

NIGERIA: P.O. Box 2737, Lagos, Nigeria.
NORTH BUCKS: F. M. Frisby, G3ZNY, 11 Kingston

Avenue, Stony Stratford (2382), Bucks.
NORTH KENT: A. Beaton, G3WRP, 373 Bellegrove Road,

NORTH LEEDS: P. B. Furminger, G3MZF, 3 Ruthven View,
Leeds, LS8-R3Q.

NUNEATON: D. W. Smith, 2 Niton Road, Weddington,
Nuneaton, Warks.

PETERBOROUGH: D. Byrne, G3KPO, Jersey House, Eye (351),
Peterborough.

PLYMOUTH: I. D. Dawe, G3SPI, 345 Crownhill Road, Ply-
mouth (31055), PL5-2LL.

PURLEY: A. Frost, G3FTQ, 62 Gonville Road, Thornton
Heath, Surrey, CR4-6DB.

R.A.I.B.C.: Mrs. F. Woolley, G3LWY, 331 Wigan Lane, Wigan,
Lancs.

R.S.E.A.: P.O. Box 5681, Nairobi, Kenya, East Africa.
READING: P. J. Bendall, G3NBU, 89 Hexham Road, Reading.
REDDITCH: R. J. Mutton G3EVT, Summerhayes, Mill Lane,

Oversley Green, Alcester (2041), Warks.
ROYAL NAVY: C/RS M. Matthews, G3JFF, H.M.S. Mercury,

Leydene, Petersfield, Hants.
SALTASH: J. A. Ennis, G3XWA, 19 Coombe Road, Saltash,

Cornwall, PL12-4ER.
SHEFFIELD: G. Neale, 84 Marlcliffe Road, Sheffield, S6-4AG.
SHEFFORD: C. W. Stedman, G3XWS, 10 Wychwood Avenue,

Luton.
SILVERTHORN: A. Mitchell, G3YJZ, 6 South Road, Edmon-

ton, N9-7JH (01-804 8074).
SOLIHULL: J. Burnie, G8BYM, 12 Buryfield Road, Solihull,

Warks. (021-705 4565).
SOUTHGATE: A. F. Hydes, G3XSV, 6 Glenbrook North,

Enfield. (01-353 8747).
SOUTH MANCHESTER: D. Holland, G3WFT, 7 Alcester

Road, Sale, M33-3GW.
SURREY: S. A. Morley, G3FWR, 22 Old Farleigh Road,

Selsdon, South Croydon, CR2-8PB (01-657 3258).
TORBAY: Mrs. G. L. Western, G3NQD, 110 Truro Avenue,

Hele, Torquay.
UNIVERSITY OF MANCHESTER (Inst. of Science and

Technology): P. Wilby, G3YRU, Students Radio Society,
P.O. Box 88, Sackville Street, Manchester, M60-1QD.

VERULAM: H. Young, G3YHY, 93 Leaford Crescent, Watford,
Herts., WD2-5JQ.

WESSEX: G. A. Moore, G8BBN, 15 Stanfield Road, Winton,
Bournemouth, Hants.

WEST OF SCOTLAND: K. McDermott, GM3SSB, 22 Fetter -
cairn Avenue, Glasgow, W.5.

WIRRAL: A. Fisher, G3WSD, 34 Glenmore Road, Oxton,
Birkenhead, Cheshire (652-5078).

WOLVERHAMPTON: I. P. H. Burden, G3UBX, 28 Coalway
Road, Wolverhampton, WV3-7LX.

WORCESTER: B. N. R. Magill, 123 Kilbury Drive, Worcester.
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improvement in attendances on the first and third
Wednesday in each month; it looks rather as if the
first date in any month is set aside for a lecture or
similar activity.

A change of address and date was notified by the
Sheffield Secretary last time, but, unfortunately, we
cannot be sure whether this is a permanent or
temporary change. The remedy, for anyone who
wishes to meet the gang, is of course to contact the
Secretary-see Panel.

Talking of moves, the North Leeds chaps are on
the trot again-this time to a better place from the
operating point of view, as they are hoping to make
Club entries in many of the contests this year. They
are still with the same landlord, who applies a
"no -advertising condition" to the new place as he
did with the old. This means we must direct you to
G3MZF (see Panel) for the initial contact.

Mansfield have a room at the New Inn on the
first Friday in each month, for a natter and a noggin.
However, on March 1, this will take second place to
the essential AGM, however thirsty they are!

Edinburgh is served by the Lothians Club, with a
pattern of fortnightly meetings. February 11 is to be
a review of NFD past and present, with the basic
points for 1971 to be finalised. On February 25
GM3OWI is the man of the moment, and his theme
will be Lasers.

If we let it, the Derby programme would fill most
of the space available for this piece! They have
certainly got a crowded programme, which is filled
even more by the events connected with their
Diamond Jubilee this year. Thus, we see a surplus
auction on the 3rd; a discussion and demonstration
of SSB Power Measurement on the 10th; and on
Saturday, the 13th, the Diamond Jubilee dinner and
dance at the Derbyshire Yeoman, Kingsway. February
17 is a general discussion on Aerials; the 24th a
Film Show; and the 26th a talk by G6FK on VHF
Propagation. As if all this were not enough, Monday
evenings are being occupied in renovating antique
apparatus in anticipation of their Diamond Jubilee
exhibition at the Museum and Art Gallery on April 3.

The Midlands
Our first correspondent here is the Secretary of

the old East Worcs group who advises us they have
made a change of title, and now are styled Redditch
Radio Club. Their Annual Dinner is on February 11,
at the Montville Hotel, Mount Pleasant. Normal
programme dates are the second and fourth Thursdays
in each month at the Old People's Centre, Park Road.

Now Coventry, where the hon. Secretary retains
a sense of humour about his job, advising us that
the Junk Sale on February 12 will include "left-overs
from Christmas." February 5 and 19 are both "Nights
on the Air" with the Club rig, leaving us only the
26th to mention, this date being provisionally set
down for G3RMB to talk on VHF Transmitters.

Melton Mowbray have regular meetings and a
Sunday morning net as well, plus sundry outside
activities as may be seasonable. We have no up-to-

date information, for which we would refer you to
G3NVK-see panel-but we can say from a glance
at the previous programmes that there always seems
to be something cooking.

Not far off, at Leicester, the form is a weekly
meeting. Morse tuition every week for a set period,
alternate weeks aimed directly at the chap going for
R.A.E., and other activities. The shape of things seems
to touch the spot all right, as they have 56 members
of whom 25 are licensed.

Hereford have an AGM in February, on the 5th,
so we have no information on the programme for
the weekly meetings beyond that date. They radiate
a useful and fully detailed Newsletter from which
we are able to say that the group have a place at
the County Control, Civil Defence Headquarters,
Gaol Street, which is the envy of many another club.

Cannock have booked the tape lecture on VHF
Propagation for their February 4 date, to be followed
up on March 4 by G3EEZ "live" talking about VHF
and UHF. Later on it is understood there are hopes
of getting G3POA along to give them the gen, on
Skydiving, as a change from Amateur Radio matters.

Solihull have a new Secretary, G8BYM, whose
address duly finds its way into the Panel; he advises
that on February 2 there is an informal in the
"Malt Shovel" next door to the Hq. at Old Manor
House, High Street, where on February 16 all the
local Top Band addicts will have ears keenly cocked
for the W1BB tape -and -slide lecture.

Another change of Secretary for our long-suffering
clerical assistant to record is at Midland, where
GABHE takes over. The members have all their
meetings, unless otherwise stated, at the Birmingham
and Midland Institute in Margaret Street, Birming-
ham. Here on February 9, G3XGP will be discussing
toys containing electronic novelties. Their main
activity, of course, will be the local Boat Show, at
Bingley Hall once again, this being February 13-27.

Wolverhampton have lashed out the funds on a
duplicator which they hope to put to good use in
several ways besides just improving the Newsletter.
Weekly meetings at Neachells Cottage, Stockwell
End, Tettenhall, are the form but unfortunately our
copy of the Newsletter stops at February 1, so we
refer you to G3UBX, as Panel, for the latest
information.

The re-formation of the Nuneaton Club was carried
out successfully on December 11, and it is understood
that normally meetings will be on the first Friday
in each month, at Caldecote Grange, plus any extra
sessions for "away" activities. Anyone in the area
interested in becoming a member or visiting would
be well advised to contact the Secretary-see Panel.

Worcester have given up their Perdiswell Park Hq.,
and to make things even more difficult the Secretary
and treasurer have both found it necessary to resign
for reasons connected with changes of employment
-so now all we can do to put you in touch is to
put their Newsletter compiler temporarily into the
"hot seat" in the Address Panel.
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A wedding occasion, of course-but not at all usual, because here we see
a GD and ex-GD gathering for the marriage of the daughter of GD3FOC.
The men are, left to right, GD2HDZ, ex-GD3DRB, GD3FOC himself,
ex-GD3IWP, GD3FBS and GI3AGC, with their ladies. It must have been

a very interesting get-together for them all !

London and the South
Here we start with Purley who are at the Railway-

men's Hall on the first and third Friday in each
month, the first date being a natter-nite and the
second a lecture. Thus, we have February 5 for the
Natter Night, and the 19th for G3SJX to talk about
SSB Equipment.

Welwyn Civic Centre is the home of the Mid-Herts
crowd, where they forgather on February 11 for
G8BGM to talk about Linear Integrated Circuits for
the Radio Amateur.

North Bucks seem to have a pretty full programme
if the period before the end of last year is anything
to judge from; however, we have not any details of
the February events, nor the venue, for which we
-have to refer you to G3ZNY-see Panel.

No end of confusion for your scribe results from
the hon. sec. of Clacton and the Secretary for
Colchester both having Clacton addresses; but we
sorted them out in the end. Clacton group are con-
vened on the second and fourth Tuesday in each
month at the Martello Tower, Marine Parade West,
Clacton -on -Sea.

Colchester are in Room 40 of North-East Essex
Technical College on February 17. They will be
addressed by Mr. R. Freeman, author of "The
Glorious Eighth" which tells the story of the U.S.
8th Air Force. Mr. Freeman will be talking about
the background to his book, and illustrating his chat
with slides and a film which should make some of
the younger generation think a little! As so many
of the events discussed took place in parts of East
Anglia, the lads are throwing the Club open to
welcome anyone who can attend from the surround-
ing area.

At Verulam the AGM has been passed, with the
election of a new Secretary (details as Panel).
February 17 sees the lads heading for the Council
Chamber at the Town Hall to hear G3JGO (of TVI

Clinic fame) talking about Frequency Generation.
All members are requested to note the new time for
starting -7.30 for 7.45 sharp will enable them to
finish just a little earlier.

Silverthorn have their Hq. in a "Stately Home,"
namely Friday Hill House, Simmons Lane, Chingford,
where they can put G3SRA and G8CSA on the air,
as desired. These chaps rarely send in a detailed
programme but at the same time the grapevine tells
us there is usually something buzzing. Details can
be obtained from G3YJZ, at the address given in the
Panel. Incidentally, these chaps feel a bit aggrieved
at the reference, in the MCC report last month, to
their time keeping. They say it was not G3SRA but
could have been somebody else-all right, let it go
at that!

The February get-together of the Crawley lads is
down for February 24 at Trinity Congregational
Church Hall, Ifield, when G3GRO is to talk about
VHF Techniques. At the last AGM we note that
G3TR, after years of service as chairman, has "gone
upstairs" to be life president, while G3FRV (who
was for long Secretary), is now chairman, and
G3YVR the hon. sec. again. However, these chaps
do not believe in allowing hon. life presidents to
think they have a sinecure-he has to do the monthly
Newsletter, which is probably the hardest chore of
all!

Acton, Brentford and Chiswick are among our

DEADLINE DATES FORWARD
For the issues mentioned, these must be, after

February 5 for the next one, March 5 (April);
April 8 (May); May 7 (June); and June 4 (July).
These are closing dates, by which reports must be
received, addressed Club Secretary, Short Wave
Magazine, Buckingham. We guarantee appearance
if reports are in on time-but not otherwise.
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faithful regulars and advise us that on February 16,
at the Chiswick Trades and Social Club, 66 High
Road, the chaps will be hearing G3CCD describing
and showing how he has modified his transceiver for
Top Band.

On to Echelford, where the Christmas edition of
the Newsletter is very well produced and full of
interesting items as well. As for the meetings, at the
time of writing both February 8 and 25 are still
"open," but doubtless attenders at the Hall, St.
Martins Court, Kingston Crescent, Ashford, Middle-
sex, will find something has been organised for their
entertainment.

The George Kent group held their inaugural
meeting last November, and followed it up with a
meeting the month after at the Works. For details
of the more recent activities, reference should be
made to G3DOT, as Panel.

Nice to hear from the Medway crew again after a
longish absence from this piece. Nowadays they get
together every Friday evening at the Aurora Hotel,
Gillingham, which will probably be well remembered,
by ex -Service types who served in the Medway area,
as the old NAAFI club. As to the programme con-
tent, we are told that something in the way of a
talk, a film -show, an outside visit, or whatever is
provided most times.

Southgate have a monthly meeting at the Civil
Defence Hut, Bowes Road, opposite the Amos Grove
tube station, but unfortunately it is not possible to
give a date at the time of writing-no doubt the hon.
Secretary would be only too pleased to remedy this
if you contact him at the address shown in our Panel.

Compass Points is the title of the newsletter of the
Dartford Heath D/F Club, of which the last issue
to hand is for December, listing events in January
and March but nothing for February. The first
evening D/F Hunt of the season is down for March 5,
details to be announced, which suggests that if you
are keen on D/F and are within striking distance of
Dartford, you should get in touch with G3XVC, as
Panel, p.747.

At Kingston they book the second Wednesday of
each month at the Penguin Lounge, 37 Brighton
Road. This gives February 10 for G3IEE to talk
about Grid Dip Oscillators and their Uses.

For the latest details of the Guildford lads it is
necessary to refer you to the Secretary, at the address
in the Panel, as the last information we have is the
October 1970 copy of the Newsletter. The hon. sec.
would be pleased to bring you up to date if you care
to get in touch.

A somewhat similar situation pertains at Surrey,
where they are deliberating over a change of venue,
so here again we suggest you write or ring G3FWR
for the last-minute state-see Panel.

No misfires at Dorking-they are too happy with
their Hq. to want to move and their publicity chaps
never miss a trick. The informal is on February 9
at the Wheatsheaf when they will be discussing SSB.
At the formal meeting on the 23rd, there will be a
review and construction of tackle to be used for
VHF Field Day.

There are two dates ringed in the North Kent
calendar for February-the 1 1 th for a talk on SSB
by G3FRB, and the 25th, on a topic which had not
been finalised at the time of writing. Details on this
one and on the meeting -place can be obtained by
contacting G3WRP, as in Panel.

Next-door neighbours to North Kent are Cray
Valley, who have Hq. at the Congregational Church
Hall, Court Road, Eltham, London S.E.9. Here they
will be gathered on February 4 for a talk on the
PLA Port Communications and Radar, by G3BPT.
February 18 is the "second meeting" date.

Looking at the Shefford reports over the years,
one is moved to wonder just how it is they manage
to keep it up. This month sees February 4 down for
G2DPQ to talk about NFD operating and logging
procedures, and on the 11th G3TDW on Probing of
the Mysterious layers. R.A.E. Division under G3VMI
comes on the 18th, and a Quiz and Surplus Sale for
the 25th. All these events are taken "At Home," in
this case the Hq. at the Church Hall, Ampthill Road,
Shefford.

Although the Maidstone YMCA crowd get to-
gether every Friday evening at the Y Sportscentre in
Melrose Close, certain evenings are marked up for
"specials." Both the VHF and the LF stations will
be activated on February 12, while on the 19th
G3REM will be doing his stuff on "Knots and
Splices." Otherwise, there is quite a lot for the
lads to do on the carpentering and painting of their
new second shack.

Conclusion
And that's the lot for another month. Reports for

next time should contain details of your March
meetings, plus a note of the Hq. address, with the
name, callsign (if any), address and telephone
number of the hon. Secretary. As the latter is the
QTH to which we would refer any enquiries, it is a
good thing to check the Panel and make quite sure
it is up-to-date, with post -codes if applicable added.

The deadline for next time is a bit tight at
February 5 latest, addressed to "Club Secretary,"
SHORT WAVE MAGAZINE, BUCKINGHAM.

. one of the interests here is VHF /P "
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LOOKING INTO THE R.A.E.
QUESTIONS AND ANSWERS
The next City & Guilds Examination for
radio amateurs-Subject No. 55 in the
C. & G. examination syllabus-comes up
in May. Here we deal with last year's
question paper, suggesting answers that
should have satisfied the Examiner on all
counts (except perhaps as regards the hand-
writing in the original draft!). Though in
fat there is a choice of questions in Part II,
all have been dealt with here, by way of
example. An attempt has been made to
cover the ground in the same manner and
in the same sort of time as would a well -
prepared entrant. Candidates for this year's
R.A.E. can take it that the questions will be
based on the same syllabus as last year
(which will also be that for 1972) and that
the paper will take the same general form.
The two (compulsory) questions in Part I
should be regarded in the sense of a gift,
because essentially they depend upon
reading, understanding and memorising the

AUTHOR'S PRELIMINARY COMMENT

rr HE following paragraphs constitute a set of
-I- "model answers" for the May 1970 R.A.E., but
before looking at them more closely a few comments
are in order.

First, it is widely felt among those who teach
for R.A.E. courses that this paper slipped a little
from the unexceptionable standards of past years.
Knowing which Act of Parliament the licence is
granted under is hardly appropriate to the object
of the Examination, which is to ensure that a new
licensee knows enough about the art to conduct
himself properly when on the air-for which he
must have a certain reasonable degree of competence
-and to avoid interference. The question about a
vertical and a horizontal polar diagram for the same
aerial-and a directional one at that-is felt to be
at too high a standard for this course. A complete
heterodyne wavemeter circuit would take so long to
draw that not enough time would be left adequately
to explain its operation! Here, our "model answer"
suggests a compromise which could be done in the
time without skimping the important parts of the
written section of the question.

Turning to a consideration of the Exam. itself,
most readers will be aware that it is a three-hour
paper. timed for 6.30 till 9.30 on the same date
throughout the country. For the 1970 paper ten
questions were set, and the candidate was required
to answer both questions in Part I, and any six of the
remaining eight questions. A book of Logarithm
Tables is provided for the candidate's use, but a
slide -rule is permissible if you have one and are
adept at using it.

general licence conditions. Long and detailed
explanatory answers are not usually required
-what is expected of candidates is that they
should show by their answers that they
understand the questions and could deal with
them in detail if a practical case required it.
The R.A.E. is a pass -or -fail examination, and
failure in either part means failure in the
Exam. as a whole. The pass standards are
"distinction." "credit" and just "pass" or
"fail." These are divided into eight grades-
Grade 1 is the best you could do, and
Grade 8 the worst. A certificate is
awarded to all successful candidates.
Possession of this certificate is an essential
prerequisite for an AT -station licence in

the U.K.-Editor.

Part I

Answer both questions in this part.
Q. (1). What are the limitations imposed by
the Amateur (Sound) Licence on the use of
the station as regards the following:

(a) Use on waterways or moving vehicles
(b) Classes of emission to be used
(c) Persons who may operate the station
(d) Sending messages to other amateur

stations
(e) by radioteleprinter
(f) Content of messages?

Which Act of Parliament empowers the
Minister of Posts and Telecommunications
(formerly Postmaster -General) to grant
licences? (15 marks)

Answer (1)

(a) Not allowable with the Amateur Sound A or B
licences as such. There are, however, provisions for
such operation by additions and variations to the
main licence and constituted in the Mobile licence.

(b) Classes of emissions are set out in a Schedule
embodied in the Licence. In general, AM/CW/SSB
operation plus FM is allowed on all amateur bands
(Al, A2, A3, A3a, A3h, A3j, Fl, F2, and F3), but
RTTY if any sort is barred on 1.8-2.0 MHz.

Once on the 2300 MHz band and above, pulse
modulation becomes permissible, with a 50 MHz
guard at each end; e.g., on 2300 MHz, pulse is not
permissible below 2350 MHz. The forms of pulse
modulation allowed are P1D, P2D, P2E, P3D and
P3E. All these symbols have meanings allocated to
them in accordance with international practice, as
follows: Al is CW on -off keying, A2 tone CW, A3
amplitude modulation, A3A SSB with reduced carrier,
A3H SSB full carrier, A3J SSB suppressed carrier,
F1 carrier frequency -shift keying, F2 keying a
frequency -modulating tone, or on -off keying a
frequency modulated carrier, F3 telephony. P1D,
on -off keying of a pulsed carrier, with no modulating
audio frequency; P2D telegraphy by on -off keying
an audio tone or by on -off keying a modulated pulsed
carrier, the AF modulating and ampiltude of the
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pulses' P2E, on -off keying of an audio tone or on -off
keying a modulated pulsed carrier, the modulation to
vary the width (or duration) of the pulses; P3D,
telephony by pulse -amplitude modulation; P3E
telephony by pulse -width modulation.

(c) The licensee himself. No unauthorised person
to have access to or to operate the station. The
authorised operators shall be holders of a valid U.K.
transmitting licence, in the presence of and under
the direct supervision of the licensee.

(d) Messages shall not be broadcast to groups of
other amateur stations, but shall be sent, (1) to
amateur stations with whom contact is established,
separately and singly, (2) groups of amateur stations
provided that communication is established separately
and singly with each station in the group.

(e) Transmission by radio teleprinter is not
allowed on 1.8-2-0 MHz; when it is used on other
bands it shall be with the International Telegraph
Code No. 2, (5 -unit start -stop) at a speed of 45.5 or
50 bauds.

(f) Messages are to be remarks of a personal
nature about matters which the licensee or the station
he is working are or have been directly involved;
procedural signals relating to such messages. Third -
party traffic is forbidden except under the limited
conditions of a disaster relief operation or an exercise
in that context, at the request of the St. John
Ambulance Brigade, the Red Cross, or the police.

The Act of Parliament authorising the Minister to
grant licences is the Wireless Telegraphy Act of 1949.

Q. (2). Define
(a) harmonic radiation
(b) parasitic oscillations.
State the precautions which can be taken

to prevent a radio -frequency power amplifier
stage from producing parasitic oscillations.
Describe the action of the device or devices
used. (15 marks)

Answer (2)

Harmonic radiation may be defined as the
radiation of signals at multiples of the final output
frequency proper, or at multiples of frequencies used
to general the final frequency.

Parasitic oscillations are defined as unwanted
spurious radiation not under the control of the
designer, or those controls of the transmitter which
should determine the output frequency.

Parasitic oscillations usually fall into one or the
other of two pretty clearly defined categories. The first
group are LF parasitics, which may occur at anything
from high audio up to the IF range of frequencies,
and usually appear as rough spurious carriers up
and down the band, spaced apart from the main
carrier by the frequency of the parasitic oscillation.
The usual way of curing these is by improving layout
and earthing in the modulator stage or, if it is the PA
proper at fault, by so arranging matters that any
similar -value RF chokes fitted in the grid and anode
circuits are of different makes or ratings or both,
even though they have the same nominal inductance.

The point here is that the stage is oscillating at a
frequency determined by the inductance of the choke
and the stray C, and the feedback is accentuated by
the anode being at very nearly the same frequency;
the PA thus turns into a TATG oscillator. The cure
has been given.

The other class of parasitic is at VHF or UHF.
It arises as a result of the stray capacitances in the
stage resonating with the inductance of the leads,
the intended PA tuned circuit components merely
acting as bypasses or RF chokes at the parasitic
frequency. The cure here is to put in "stoppers" in
series with the grid and anode leads right at the pin
of the valve -holder. The stopper may be merely a
low value resistor in the range, usually, of 10-100
ohms, or in a bad case it may need a coil of a few
turns wound on to the resistor stopper on grid
and / or anode and wired in parallel with the stopper
resistor. Once the parasitic has been eliminated by
the detuning action of the stoppers, or the damping
of the resistors, or both, it is as well to check that
the stopper is not soaking up too much power at the
highest proper frequency, and adjusting the resistor
rating if needed. Neutralisation is not theoretically
relevant in these cases, but it is often found that a
mild parasitic will only appear in an unneutralised
stage.

Part II
Answer six questions in this Part.

Q. (3). What is meant by capacitance?
Describe how a store of energy builds up

in a capacitor when it is connected to a
source of DC through a resistor.

How much energy is stored up in a
capacitor of 10 µF when it is connected to a
500 volt DC supply?

What safety precautions are necessary
when handling high -voltage capacitors?

(10 marks)

Answer (3)
Capacitance is the effect of an electrostatic field

between two wires, or the plates of a Capacitor. When
such a capacitor ("condenser") is connected to a DC
supply through a resistor-see Fig. 1-electrons will
flow from one pole of the supply to one plate of the
capacitor, and to balance the situation a similar
number of electrons will leave the other plate of the
capacitor and head for the opposite terminal of the
battery, till a state of balance occurs. In a perfect
capacitor with no series resistor this would happen
instantaneously, but with the resistor in the circuit
clearly the rush of electrons means a volt -drop across
the resistance and, at first, none across the capacitor
plate. Gradually the electrons get through the resistor
and reach the plate of the capacitor, which charges up,
and eventually, when a state of equilibrium is reached
all the volts are across the capacitor and none across
the resistor. At any moment in between the sum of
the drop across the resistor and the capacitor equals
the terminal voltage of the supply. A plot of volts
across the capacitor with time is an exponential form,
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DC Supply

(a)

Volts

0.995

0.63

(b)

C (Farads).

R (Ohms).

t= CR

St T (seconds)

Fig.i (a) Capacitor charging (b) Time constant

Fig. 1. (To answer Q.3). A, resistance and capacitance in
series across a DC supply. B, charge of capacitor through
resistor in circuit of (A). Note that "t" is numerically equal
to CR when R is in ohms and C in farads. At a time "St"
charging is 99.5% complete. The "t" factor is known as the

time constant.

as shrown in Fig. 1. It is found that when the volts
reach 63% of the final value, the time so far from
start, t, is numerically equal to C in farads x R in
ohms. At 5t, charging is 99.5% complete.

The energy stored in a capacitor is 1CV2 joules.
Taking in the values we have:

Energy stored ICV2 = 0.5 X 10 X 10.6 x 500
X 500 joules = 1.25 joules.

High -voltage capacitors should always be dis-
charged before handling, because when in good
condition they can retain a substantial amount of
energy for some considerable time. In circuits they
should always be fitted with shunt resistors of a high
value which will discharge them in a reasonable time
from switch-off-but the precaution of shorting them
nonetheless is still vital.

Q. (4) What is meant by
(a) resistance
(b) reactance
(c) impedance?
State the formulae for calculating the

reactance and impedance of a series AC
circuit containing inductance, capacitance
and resistance.

What is the dynamic resistance of a
parallel resonant circuit consisting of an
inductor of 100 41 inductance and 1 ohm
resistance, and a capacitor of 500 pF?

(10 marks)

Answer (4)
Resistance is the measure of opposition to flow

L= iOOpH
C = 50OpF
R =

(a) This 'given circuit transforms to (b) below

See answer to
Question 4

Fig. 2. (To answer Q.4). A, the circuit posed in the question,
which can be transformed into (B) lumped tuned circuit losses,
as Rd, the dynamic resistance at resonance. Values for Rd are

solved in the text.

of current in a DC circuit.
Reactance is a measure of the opposition to flow

of AC in a circuit due to either capacitance or
inductance.

Impedance is the measure of opposition to the
flow of current in an AC circuit containing a
combination of reactances and resistance.

Inductive Reactance XL = 27FL
Capacitive Reactance Xc = 1/27rfC
Impedance Z = R2 + (XL - Xe)s

Consider Fig. 2. At (a) we have the circuit given
in the question, and at (b) is the circuit as trans-
formed to show Ra, the Dynamic Resistance.

Now, Ra equals L/Cr.
Putting in values, we get

Rd = 100 x 10-6/500 X 10-12 x I
Which simplifies to
Rd = 200,000 ohms.

Q. (5). With the aid of a circuit diagram
describe the construction of a variable
frequency oscillator suitable for use in an
HF transmitter.

Describe how oscillations are set up and
maintained. (10 marks)

Answer (5)
Virtually any oscillator circuit can be persuaded

to perform satisfactorily in this service, provided the
mechanical construction is right. The circuit of one
of the best ones electrically, the Clapp-Gouriet, is
given in triode form at Fig. 3. Wiring should be
good, and solid. Components should be rigidly
mounted but not in any way stressed mechanically.
The coil should be wound with hot wire tightly on a
ceramic former, the remaining components being
chosen with a careful eye on their suitability, feed-
back should be as slight as possible to sustain
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Fig. 3. Clapp Oscillator

Fig. 3. Answering Q.5, a Clapp oscillator in its basic form.
Cv can be about 50 pF; Cx, Cy, .0022 µF ; and the valve any
high -slope triode. Co should be as small as may be, while

exciting the next stage adequately.

oscillation, and loading kept constant, with HT and
heaters both fully stabilised. The environment of the
VFO should be, as far as possible, stabilised against
temperature and humidity changes.

Consider Fig. 3. Oscillation is set up due to the
positive feedback from cathode to grid through C.
and Cy. The cathode is lifted from earth to AC for
this purpose by the RF choke. The amount of feed-
back is dependent on the relative capacitances of
Cv, C., and Cy which will inevitably change as the
variable capacitor is tuned; thus the range is limited,
and the output falls as we tune to the HF end of the
range, until eventually it stops altogether. Thus a
practical circuit would divide C, into a fixed and a
variable capacitor in parallel to avoid the variable
stopping the oscillator. In some cases this is carried
even further by dividing the fixed portion of Cv into
two, one large, and one small, having a negative
temperature coefficient.

Q. (6). Why is a beat frequency oscillator
necessary for the audio reception of
continuous wave telegraphy?

Describe a typical BFO and show how
this is coupled to the receiver circuitry.

(10 marks)

Answer (6)
When a CW signal is demodulated in a detector

there is nothing left but a DC level, which goes up
and down in sympathy with the received marks or
spaces. To make it audible what is required is an
oscillation on a frequency near to that of the wanted
signal, so that the demodulated signal is brought
out to the AF stage as an audio tone of frequency
equal to the difference between the local oscillation
and the signal frequencies. Such a local oscillator is
called a "beat -frequency oscillator" (BFO) and may
be used at any point in the receiver before the
detector, although other considerations tend to make
it appear at the last IF stage, coupled to a diode
or product detector.

Fig. 4 shows the circuitry of a typical BFO-the

AM 0 CW

47K 22K'

EF91
CC

IOOpF see text,
Product detector

stage

Fig.4. Typical BFO Circuit

Fig. 4. (To answer Q.6). Typical BFO circuit, used with an
IF of 85 kHz. Ca, Cb and Cc are .0011 µF, silver mica. L is
10 mH, R 100K, and all contained in one screening can. Cv

can be a 50 pF variable capacitor.

values are for an 85 kHz nominal centre frequency,
for use with an IF of the same nominal figure. The
BFO in fact tunes, at Cv, from, say 83-87 kHz, so
that with the signal "centred" in the IF pass -band, the
BFO may be tuned to give the preferred beat -note
in the speaker, and to best separate the wanted signal
from any others. Any oscillator circuit will do; the
present trend is to use crystal control. The circuit
shown is from a standard receiver design, and is used
at 85 kHz. For connection to a product detector-
part of which is shown in skeleton-the value of
the coupling from the BFO anode will be, as shown,
around 100 pF. For use with the simple diode
detector, coupling could be through about 2-22 pF
to taste, through the capacitor, to some point on the
last IF anode wiring. The coupling can then be
adjusted for good detector operation without "pulling"
of the BFO.

Q. (7). With the aid of circuit diagrams
describe a system of amplitude modulation
and explain its action.

How can the depth of modulation be
controlled as a protection against over -
modulation? (10 marks)

Answer (7)
Consider Fig. 5. The AF amplifier valve is

coupled by T1 to the anode circuitry of the PA
stage. Imagine for a moment that the signal voltage
developed on the PA side of Tl by the modulator V2
is a sine -wave the peak -to -peak amplitude of which
is exactly equal to the PA HT voltage. Also for
simplicity, assume the PA valve VI cuts off its output
exactly as the HT on its goes to zero. Now, when
the AF at the secondary of T1 is series -aiding the
HT line, V1 has twice the voltage, twice the current,
and hence four times more power than it would
run with no modulation. Likewise, when the output of
Tl is series -opposing then V1 has no HT and hence
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PA HT

RF drive

HT +
Modulator

VI V2

Fig.5 Anode modulation

AF drive
300 -
3000cps

Fig. 5, to answer Q.7. A basic anode modulator. VI is the
triode PA, which in practice would require neutralising.
V2 is the modulator, driven by audio through a pre -amplifier,
suitable for the microphone used. In this circuit, Ti is the

modulation transformer.

no output. Thus, for a mean ten watts, peak power
is forty watts instantaneously, dropping to zero
instantaneously in a linear fashion. So the anode
current as read on a meter does not appear to move
(or only slightly).

An indication of over -modulation is given by
sudden kicks in anode current under modulation.
The remedy is, of course, to turn down the audio
from the microphone. Incidentally, it should be noted
that the triode stage shown does not include any
neutralising circuitry, albeit one would be essential
in a practical case.

Q. (8). Describe what is meant by
(a) Fadeouts due to ionospheric disturbance
(b) Fading.

What are the effects of each on the recep-
tion of electro-magnetic waves at a distance?

(10 marks)

Answer (8)
Fadeouts are caused by ionospheric storms, which

in turn are brought on by solar activity. Often the
effect will be a wipe-out in certain paths. Fading,
on the other hand, is a result of radiation from
the transmitter over more than one path-hence
affecting the relative phase of the incoming signals.
When the components from different paths are aiding,
the received signal goes up, when cancelling, down.
The periodicity and depth of fade can vary enormously;
it is more of a nuisance with AM telephony than
SSB due to the effects of fading being different on
each sideband. CW is least troubled by this type
of variation, though it still occurs. Changes in the
effectiveness of the reflecting layer(s) can also cause
fading.

Q. (9). Describe a form of directional aerial
suitable for use on any one of the amateur
bands.

Sketch the polar diagrams in the vertical

and horizontal planes. (10 marks)

Answer (9)
Consider the array sketched in Fig. 6. There are

two dipoles, stacked one above the other at one
wavelength spacing, each backed by reflectors spaced
as shown. Maximum radiation will be in the direction
of the arrow, each dipole -plus -reflector pair acting
alone as a two -element beam, and the upper one
tending to deflect the energy nearer the horizontal
as compared with either alone. If we know, by
calculation or measurement, the horizontal polar
diagram, then by application of an array -factor we
can find the vertical one, as shown, at least for the
free -space condition, in Fig. 6.

:!) Simple directional aerial:

x 8

-4-

Horizontal x Dipole factor = Vertical

(b) Horizontal and Vertical polar diagrams

Fig. 6 is to answer Question 9. In (A) is a horizontal array
made up of two half -waves in phase, backed by reflectors
at quarter -wave spacing. (B) When the horizontal polar
diagram has been worked out (either by measurement or
calculation), it is possible to draw the free -space vertical
diagram by multiplying the H -plane configuration by an
"array -factor" to obtain the E -plane diagram shown. Note
that the E -plane radiation can be sharper in the forward
direction, with smaller but more numerous backward lobes.
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47

.1)iF

27K

330 +9/12V

10pF

4OpF

Fio.7. Heterodyne Wavemeter principle

Rx aerial
system

SI Rx

Fig. 7, answering 0.10. Diagram shows use of a crystal oscil-
lator in conjunction with a calibrated receiver to form, when
used together, a heterodyne wavemeter. While it would be
possible to go into much more detail, the method shown here

and discussed in the text illustrates the principle.

Q. (10). Draw the circuit of a crystal -
controlled heterodyne wavemeter and explain
how it may be used to measure the frequency
of an HF transmitter. (10 marks)

Answer (10)
The basic principle of the heterodyne wavemeter

lies in the use of a crystal oscillator and its harmonics
to establish points at known spacings along the band,
and an "interpolation oscillator" which is used to
mix with the crystal oscillator to give a coverage
of the points between any two of the crystal points,
and be accurately calibrated to them.

Perhaps the clearest way to think of the system
is to consider an amateur -band receiver of the crystal -
controlled RF front-end and tunable first -IF pattern.
A crystal oscillator is shown in Fig. 7. There are three
crystals, at 100 kHz, 1 MHz, and 7 MHz, driven to
choice by a 2N706 transistor. The transmitter would
also be in an amateur band-say, 7 MHz. A first
check would be to switch the receiver to 14 MHz
and find the harmonic, and to 3.5 MHz and find no
harmonic-just to establish that the receiver is not
listening to an image. Return to 7 MHz, and switch
on the 7 MHz crystal, and locate it. The 100 kHz
crystal may now be switched in and should come up
at exactly the same spot. Note the dial reading on
the receiver logging scale. Tune up to 7.1 MHz, noting
as one goes that before reaching 71, we passed the
signal whose frequency we are trying to measure.
At 71, as soon as zero -beat with the crystal is
obtained, note the logging scale reading. If a graph

has previously been run of logging -scale vs frequency.
or if the receiver scale is linear, it needs now only
to tune the receiver to the wanted signal, note the
logging scale reading and read off the graph the
frequency of the signal on tune. Errors are possible,
due to selecting the wrong harmonic of a crystal, or
listening to the wanted signal on an image -response
point in the receiver, or by other ways of a similar
nature. The crystal frequencies must be checked
regularly against a standard, such as BBC Droitwich,
MSF or WWV, or alternatively against a high -
precision counter used as a secondary standard.

Note for Candidates

For those concerned, copies of the R.A.E.
Question Papers for the years 1968-'69-'70
are available as one set, price 3s., and the
syllabus for Subject No. 55 is also 3s. (all
post free), from the Sales Section, City &
Guilds of London Institute, 76 Portland
Place, London, W.1, quoting "Subject No.
55." Also obtainable, free of charge, is the
Post Office pamphlet How to Become a
Radio Amateur, covering the conditions for
the issue of a U.K. amateur licence; you can
get it from the Ministry of Posts & Telecom-
munications, Radio & Broadcasting Dept.,
Amateur Licensing Division, Waterloo Bridge
House, Waterloo Road, London, S.E.1.
Following is a suggested list of books,
obtainable from us, and suitable for R.A.E.
study and reading : Amateur Radio
(26s. 6d.); Guide to Amateur Radio (8s. 10d.);
Radio Amateur Examination Manual
(5s. 9d.); Amateur Radio Techniques (22s.);
Foundations of Wireless (39s.); and, for a
standard text on the principles and practice
of Amateur Radio generally, the Radio
Communication Handbook (69s.). This list
constitutes a library covering the immediate
reading requirements of anyone aspiring to
an amateur transmitting licence and also
embraces the practical work involved in
getting a modern AT -station on the air, with
a lot of useful reference data to keep any'
licensed amateur interested and occupied for
a long time to come. Prices quoted are post
free, from stock for immediate delivery
(normally by return) and orders with
remittance should be sent to : Publications
Dept., Short Wave Magazine, Ltd.. 55

Victoria Street, London, S.W.I.

To keep in touch with the world of Amateur Radio, read "Short Wave Magazine" regularly.
"Short Wave Magazine" circulates in 75 countries outsize the U.K.



Volume XXVIII THE SHORT WAVE MAGAZINE 757

NEW QTH's
DLSYW, Amateur Funk Club (c/o

Sgt. S. Ryan), Olympic Stadium,
1 Berlin 19, Germany.

DL5YX, Sgt. S. Ryan (G3FZD
El6CCIDL5YW), 4/14A Dickens-
weg, Charlottenburg, Berlin 19,
Germany.

G2CBH, W. W. Turner, 183 Victoria
Road East, Thornton Cleveleys,
Blackpool, Lancs. (re -issue.)

G3ZDZ, J. M. Halton, 55 Lynton
Drive, High Lane, Stockport,
Cheshire. (Tel. 066323318.)

G3ZMX, F. E. Jackson, 4 Keswick
Close, Todmorden, Lancs.

G3ZSA, R. A. Armitage, 621
Halifax Road, Bradford, York-
shire. (Tel. Bradford 670428.)

G3ZSU, S. W. T. Scannell, 51-A
Lower Fant Road, Maidstone,
Kent. (Tel. Maidstone 51815.)

G3ZUO, D. E. Ham, 6 Severn Way,
Keynsham, Bristol, BS18 1NU.
(Tel. 02756-5115.)

GW3ZVA, D. K. Fraser, 39
Drumau Park Estate, Skewen,
Neath, Glam. (Tel. Skewen 2664.)

G3ZVD, W. K. Allen, 67 Goose
Lane, Wickersley, Rotherham,
Yorkshire. (Tel. Wickersley 3619.)

GM3ZVF, Dr. J. L. Swanston, 8
Townsend Crescent, Kirkcaldy,
Fife. (Tel. 0592-2477.)

GM3ZWG, W. Frame, 13 Conon
Avenue, Bearsden, Dunbarton-
shire. (Tel. 041-942 1427.)

G3ZWH, D. M. Hill, No. 2 Police
House, Hollow Lane, Snodland,
Kent.

G3ZWL, D. Evans, Rock House,
Mells, Frome, Somerset. (Tel.
Mells 595.)

G3ZWM, I. Morrison (ZL2AOV),
c/o 8 Wilberforce Way, Wimble-
don, London. (Tel. 01-946 4155.)

GSDXE, G. R. Thomas, Crofters
Cot, Highcroft Crescent, Heath -
field, Sussex. (Tel. Heathfield
2454.)

G8DYE, T. Crossley, 15 Redhill
Gorse, Trinityfields, Stafford. (Tel.
Stafford 3663.)

G8EAZ, R. G. D. Moreton, 34
Terminus Road, Brighton, Sussex.
(Tel. Brighton 23014.)

G8EDA, D. R. Davis, 3 Fairview
Road, Ivy Lane, Macclesfield,

This space is available for the publication of the addresses of all holders
of new U.K. consigns, as issued, or changes of address of transmitters
already licensed. All addresses published here are reprinted in the U.K.
section of the " RADIO AMATEUR CALL BOOK in preparation.
QTH's are inserted as they are received, up to the limit of the space
allowance each month. Please write clearly and address on a separate slip

to QTH Section.

Cheshire. (Tel. Greenhills 3073.)
G8EFR, S. M. Arkless, 80 Spring

Lane, Whittington, Lichfield,
Staffs. (Tel. Whittington 694.)

GW8EHK, C. Dunbar, 38 Sunny
Road, Aberavon, Port Talbot,
Glam.

G8EID, J. F. Perry, 10 Dama Road,
Fazeley, Staffs.

G8EIH, D. W. Temple, 6 Rutland
Drive, Mickleover, Derby, DE3
5FW. (Tel. Derby 52602.)

G8EJH, M. A. Lee, 46 Harman
Drive, Sidcup, Kent.

GM8EKF, F. Benson, 15 Nelson
Street, Edinburgh, EH3 6LF.
(Tel. 031-556 7923.)

G8ELP, D. J. Stockley, 6 Vulcan
Close, Whitstable, Kent.

G8ELT, R. Hill, 24 Little Green
Lanes, Wylde Green, Sutton
Coldfield, Warts.

G8EMA, D. C. Pedley, 2 West
End, Penwortham, Preston, Lancs.
(Tel. 0772-42047.)

G8EME, T. H. Allen, 4 Leonards
Lane, Feltwell, Thetford, Norfolk.
(Tel. Feltwell 200.)

G8EMH, D. Roebuck, 112 Watson
Road, Kimberworth, Rotherham,
Yorkshire.

CHANGE OF ADDRESS

GW3BJZ, T. Richards, 44 Bailey
Street, Mountain Ash, Glam.

G3CRC, Clacton Radio Club,
Martello Tower, Marine Parade
West, Clacton -on -Sea, Essex.

G3ENB, W. E. Gates, 16 High Mill
Drive, Newby, Scarborough,
Yorkshire.

G3FMO, G. Elliott, Oatlands, South-
end Road, Howe Green, Chelms-
ford, Essex, CM2 '7TD. (Tel.
Chelmsford 71604.)

G3JFL, H. Tonks, 72 Hillingford
Avenue, Great Barr, Birmingham,
22-A. (Tel. 021-360 4632.)

G3KVP, D. Kitchen, Midvil House,
Meeting House Lane, Brant
Broughton, Lincoln.

GM3LLB, A. Nelson, 4 Todlaw
Way, Stonehouse, Glasgow. (Tel.
Stonehouse 561.)

G3MCY, G. C. Moore (ZC4GM),
c/o Officers' Mess, R.A.F. Cottes-

more, Oakham, Rutland.
G3OGY, S. H. Andrews, 21 St.

Margarets Grove, Great Kingshill
High Wycombe, Bucks.

G3OYW, Dr. I. Sykes, Tumbling
Fields, Echo Lane, Stinchcombe,
Dursley, Glos. GL11 6BQ. (Tel.
Dursley 2951.)

G3PBZ, L. Hingley, 2 Lychgate
Avenue, Pedmore, Stourbridge,
Worcs. (Tel. Hagley 4989.)

G3PJD, T. A. Doncaster, 33
Clarendon Road, Pinions, High
Wycombe, Bucks.

G3PLQ, J. F. Walton, 21 Eton
Road, Burnham -on -Sea, Somerset.

G3PSP, A. J. Masson, 62 Cold -
harbour Lane, Bushey, Herts.,
WD2 3NY. (Tel. 01-950 6827.)

G3SOE, R. H. Jennings, 12 Jeremy
Road, Goldthorn Park, Wolver-
hampton, Staffs., WV4 5DF.

GW3SYL, R. M. Price, 29 Amos
Hill, Penygraig, Tonypandy,
Rhondda, Glam.

G3SYM, D. R. Coltart, 72 Brook-
field Road, Aldershot, Hants.

G3SZN, H. Macdonald, Garth,
Diddywell Road, Northam, Bide-
ford, Devon.

G3TLS, B. C. Little, 24 Champion
Road, Kingswood, Bristol, BS15
4SU.

G3VXI, A. Crabb, Prestwick Lodge,
Cheviot View, Ponteland, New-
castle-upon-Tyne.

G3WAM, M. G. Taplin, 4 Francis
House, Brooksby Walk, London,
E9 6DE. (Tel. 01-986 2929.)

G3WRA, S. W. Powell, Karenza,
Canon Pyon Road, Hereford.
(Tel. Hereford 67864.)

G3WYU, G. R. Smith, 3 Church
View, Broxbourne, Herts.

G3YBG, J. Rabjohns, Quarries
Bungalow, Barley Lane, Exeter,
Devon.

G3YCV, J. Hibbert, 89 Fairfield
Road, Ramsgate, Kent.

G3ZAJ, D. M. Sutton, Deerwood,
Challock Lees, Ashford, Kent.
(Tel. Challock 441.)

G5DS, J. L. Danks, 44 King George
Avenue, Walton -on -Thames,
Surrey. (Tel. Walton (98) 22162.)

G8ADP, C. G. Elliott, Eastleigh
Orchard, Teignmouth, Devon.
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CHAS. H. YOUNG LTD. G2AK

170-172 Corporation Street,
Birmingham 4. 'phone 021-236 1635

The Widest Range
of Components in the Midlands

COPPER WIRE I4G, H/D or STRANDED 7-029. BARE, 1401t..
37/6. 70ft. 19/-. Lengths approx. Sold by weight. P. & P., 5/-.

TWIN FEEDER 75 ohm 8d. yd., 300 ohm/Ribbon 8d. yd. P. & P,
(any length) 2/6.

INSULATORS. RIBBED CERAMIC 2/6 ea., plus P. & P.
DIPOLE CENTRE PIECES " AT" 2/6 ea., plus P. & P.
TOUGH POLYTHENE LINE ideal Halyards, Guys, etc.

MLI (100 lb.) 12/6 100 yds. ML2 (220 lb.) 25/- 100 yd. ML4
(400 lb.) 6d. yd. only. P. & P. (any quantity) 2/-.

SUPER AERAXIAL COAX 75 ohm 2/6 yd. also 300 watt
SUPER 50 ohm 3/6 yd. P. & P. (any length) 4/6.

MOBILE WHIPS " HALSON " f6 I7s. 6d. COILS ONLY
E3 I7s. 6d.

AERIAL DIPOLE KITS RDI : 2 x 70ft. plus 70ft. Feeder, E3,
plus 5/- P. & P. RE3 : I x 70ft. plus 50ft. Feeder, 37/6, plus 5/-
P. & P.

"RAYMART" SUPER BANDCHECKER Absorption Wave -
meter. Very sensitive 1.8-35 MHz, E4 10s. P. & P. 4/6.

2 METRE GEAR ECHELFORD Tx. built with MIC with A.C.
PSU, E50.

6 ELEMENT YAGI 2 Metres with masthead bracket E2 18s.
P. & P. 6/-.

"J" BEAM AERIALS for 2 metres, good range in stock.
SHURE MICROPHONES. Hand type 201 F.B. for SSB. P.T.T.

4.5 I2s. 6d.
S.A.E. for Lists and enquiries.

Mall Order

DO YOU NEED . . . 232
Test Lead Sets. I each red and black spring -loaded probe clips

plus I metre each red and black extra -flexible wire 35p set (7/-)
Preset Pots. Plessey -type miniature carbon (1" dia.), Ik12 only.

4p each ; 40p doz. (9d.; 8/-)
Polystyrene Capacitors. 680pF/350v. 14p doz. (2/9)
I uF/150v. Electrolytics 17p doz. (3/5)
Silicon Rectifiers. Type 2EX, unknown spec. but usable up to

about 240v. A.C. and amp. Untested but almost all check
out OK. Ideal for experimenting, etc. ... 37p doz. (7/5)

B7G Plugs. Suit standard valveholders ... 14p doz. (2/9)

Handling charge 10p (2/-) up to El orders value, 15p (3/-) all
other orders.

IAN S. PARTRIDGE, G3PRR
I22a Eskdale Avenue, Chesham, Buckinghamshire

MOBILES - SOMETHING FOR NOTHING !
Join the Amateur Radio Mobile Society now and get

TWO MONTH'S FREE MEMBERSHIP
Annual subscription of LI from April I, includes: -
MOBILE NEWS monthly. Articles on antennas, suppression,
h.f., v.h.f., travel, reciprocal licensing, rally news equipment
reviews.

FREE use of unique INFORMATION SERVICE. Latest gen. on
reciprocal licensing, customs procedures, suppression and we can
even tell you the mains voltage in Kabul!

Send large s.a.e. for full details and sample copy of Mobile News.
Join now ; get February and March issues free.

DON'T WAIT TILL YOU ARE MOBILE !

A.R.M.S.
40, ESKDALE GARDENS, PURLEY, SURREY, CR2 IEZ

WESTERN ELECTRONICS (U.K.) LTD.
Your 'one -stop' single source of masts, towers, rotators, antennas and communications equipment

YAESU MUSEN AND SOMMERKAMP EQUIPMENT
As well as the YAESU gear which we introduced, we can now supply SOMMERKAMP versions. The FT101 or

SOMMERKAMP FT277 (see August magazine) should be available this month. The following items are IN STOCK
for IMMEDIATE DELIVERY.

* NEW in the U.K.! For FT400/500 owners ; the FV400S Remote VFO.

* NEW in the U.K.! For FT/FL/FR 400/500 owners ; the SP400 Matching Speaker.

* NEW in the U.K.! For FT200/250 owners ; the DC200 D.C. supply.
* NEW in the U.K.! For your transmitter ; the YAESU FF50DX Low Pass Filter.
When you buy from us you know you are getting the latest models off the factory
shelf which have been air -freighted to us only days earlier. Difficult spares there-
fore present no problem. Service facilities available to our customers.

FT200 /250
FP200 /250
DC2000
S P400
FF500 X
FL400 /500
FR400
FR500S
FL2000B
YD844
YD846

Transceiver
A.C. supply

E130.00
E36.00

D.C. supply £45 4)0
Speaker £10 .00
LP Filter E6.20
Transmitter E130.00
Receiver £120.00
Receiver plus extras 6145 .00
Linear, 1200w. E130.00
Table Microphone El I .00
Hand Microphone E5-00

DO YOU KNOW YOUR POWER OUTPUT?
(No! You're not the only one !)

Then you need the OSKER POWER METER
Features Switchable for 52 or 75 ohm systems. Each instrument is
individually calibrated. Four ranges 0-2, 0-20, 0-200 and 0-2 kw.,
3-200 MHz. Excellent styling. Price : £18.50.

The finest digital clock available
The CASLON 601

Features 24hr. 220v. a.c. 50c. Built-in diffused light. Noiseless opera-
tion. Superb styling. Easy -to -read digital face indicates date, day of the
week, hour and minute. 5 second intervals marked on rotating wheel.
Different colour for each day of the week. Price : £18.50.

These are only some of the
new items which we have
for you in 1971, Plus

TELOMASTS
TELETOWERS
VERSATOWERS
ROTATORS
ANTENNAS
CABLES
INSULATORS

TRADE ENQUIRIES? Certainly
EXPORT? A pleasure.

New Address: OSBORNE ROAD, T OTTO N, SOUTHAMPTON (Tel. Totton 4930 or 2785)
Hours of Business: 9-5.30 Monday -Friday (Saturday by appointment).
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USE HEAVY UNCOMFORTABLE
OLD FASHIONED HEADSETS?

Danavox
INTERNATIONAL HEADSETS

are as efficient, more comfortable, weigh less
than 2ozs. and are of
tomorrow's design.
STETOCLIP LIGHTWEIGHT
Colour: Light grey.
Response: 100-3200 HZ (Top attenuation for CW

and speech)
Sensitivity: 121 dB re .0002 u bar/I Mva
Ordering Codes:

8500-58/05 - 15 ohm impedance
8500-58/62 - 300 ohm impedence
8500-58/08 - 2000 ohm impedence
8500-58/13 - 4000 ohm impedence

PRICE L2 . 6 . 3

STETOM I KE (with Boom -Arm Microphone)
Colour: Light grey
Response: Telecommunications speech range.
Weight: 1.6 ounces approx.

Balanced-Armature Magnetic Earphone
Microphone (alternative) (alternative)
Impedances available Impedances available

180 ohms 15 ohms
1500 ohms 250 ohms
5000 ohms 1000 ohms

2000 ohms
4000 ohms

PRICE E8. 17.0

Please specify Microphone required and Earphone
Impedances.

Retail by post only. Wholesale enquiries invited

DanavoxINTERNATIONAL
DANAVOX (GT. BRITAIN) LTD.
Electro-Acoustic Components and Hearing Aids
"BROADLANDS," BAGSHOTT ROAD,
SUNNINGHILL, ASCOT, BERKS.
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BOOKS FOR YOUR LIST

ABC's of Radio and TV Broadcasting 21s. 6d.

ABC's of Short Wave Listening 19s. 6d.

ABC of Transistors 0/P
Amateur Radio Mobile Handbook (W6NJV) 25s. 6d.

ARRL. Calculator. Type A 17s. 6d.

ARRL. Calculator. Type B 13s. 6d.

Building Your Amateur Radio Novice Station (by W70E) 30s.

Electronic Transistor Circuits . 27s. 6d.

Easibinder (to keep your copies together) 16s. 6d.

FET Principles, Experiments and Projects 41s. 6d.

Practical Ham Radio Projects (by W6NJV) 21s. 6d.

Practical Transistor Theory . 21s.

Radio Circuits (Basic Electronic Series) . 25s. 6d.

110 Semi -Conductors Projects for the Home Constructor 26s. 4d.

SWL Antenna Construction Projects . 26s. 6d.

Transistor Fundamentals: Basic Semi -Conductor and Circuit Principles
Vol. 1 36s. 6d.

Transistor Fundamentals: Basic Transistor Circuits Vol. 2 . 36s. 6d.

Transistor Fundamentals: Electrical Equipment. Circuits Vol. 3 36s. 6d.

Transistor Fundamentals: Student's Workbook 36s. 6d.

Transistor Substitution Handbook . 19s.

Using 'Scopes in Transistor Circuits 33s. 6d.

These prices include postage and packing and delivery is from stock

Available from SHORT WAVE MAGAZINE
Publications Dept., 55 Victoria Street, London, S.W.1 01-222 5341/2

(Counter Service, 9.30-5.15, Mon. to Fri.) (Nearest Station: St. James's Park)

(GIRO A /c. No. 547 6151)
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GOOD CW STARTS HERE
JUNKER PRECISION HAND KEY. Superb German straight
Key made for professionals afloat and ashore. Free-standing-needs no
fixing to desk. Hinged grey dust cover. Front and back contacts with
click -stop gap adjustment, key -click filter, 03 ISs. (03.75)
BAUER KEYING LEVER AND PADDLE UNIT-for your own
El -Bug. Compact enough to build in. Gaps/tensions adjustable, 37/6.
(LI.87)
SAMSON ETM-2 KEYER, L2I (c22 4s. (L22.20) with mercury
batts.)
PRINTSET ET5 KEYER BASI-KIT, L6 Os. 3d. (L6.01)
All items post paid. 14 page Catalogue SP5 describes these and other
RTTY, VHF, SSB kits and units.

SPACEMARK LTD. 14 PICCADILLY,
MANCHESTER I.
(Tel.: 061-237 0817)

QLE Arrays.
2 -metre, 4 -element E2 5 0
2 -metre, 5 -element E2 10 0

2 -metre, 6 -element ... 62 14 0
2 -metre, 8 -element ... E3 2 0
70 -centimetre, 9 -element 82 10 0
all plus 7/- carr. State type of clamp, i.e. l" -l" or l"-2".
Folded dipoles only for or I" boom. If making your own system

why not use a folded dipole
2 -metres ...
4 -metres ... 26/- plus 4/- p.p.

"RADIO QUAYSLADE"
137 LOWER DALE ROAD, DEhEY

Tel.: 47728

RADIO COMMUNICATION
HANDBOOK

New Fourth Edition of the
Original RSGB "Amateur Radio Handbook"

Price 69s.
(Includes 6s. post and packing)

(Counter Price : 63s.)

Available from stock
Order from

PUBLICATIONS DEPT.
SHORT WAVE MAGAZINE LTD.,

U VICTORIA STREET, LONDON, S.W.1

WOLAR
TRANSISTOR CIRCUITS FOR 2 METRES

VO2 Transistor VFO for 144-146 MHz. Unique
mixer circuit giving crystal stability ...

WO2 Transistor Drive Unit with crystal control
I watt output ...

RO2 Transistor Converter for 28-30 MHz IF.
Low Noise Factor. From ...

EI2 5

EIS 12

E7 12

0

6

6

230 mA RF Meters . ... each 7 6
200 mA D.C. Meters ... ... each 12 6

Variable Capacitors, Resistors, etc.

9 TRETAWN GARDENS,
TEWKESBURY, GLOS.

Telephone 8962

If you can put
aTes' in every box,
you might
just make a
RADIO TECHNICIAN
in Air Traffic Control

An all -consuming interest in
telecommunications

At least one year's practical experience
in telecommunications, preferably with
'ONC' or 'C and G' technical
qualifications

A highly developed sense of
responsibility

Willingness to undergo a rigorous
programme of training

Aged 19 or over

To the right man, the National Air Traffic
Control Service offers the prospect of an
interesting and steadily developing career as
a Radio Technician in air traffic control.

The work involves the installation and maintenance
of some of the very latest electronic equipment at civil
airports, radar stations and other specialist
establishments all over the country. Important today.
the job will become increasingly vital as Britain's air
traffic continues to grow. and prospects for promotion
are excellent. Starting salary varies from £1044 (at 19)
to £1373 (at 25 or over). Scale maximum £1590
(higher rates at Heathrow). The annual leave
allowance is good, and there is a non-contributory
pension for established staff.

If you feel you can meet the demands of this rather
special job-and you have a strong determination to
succeed-you are invited to complete the coupon
below.

Send this coupon for full details and application form
To: A J Edwards, C Eng, MIEE, The Adelphi,
Room 705, John Adam Street, London WC2N 66Q,
marking your envelope 'Recruitment'.

Address

Not applicable, to residents outside the United Kingdom

I NATCS

.

WMT/G3

National Air Traffic Control Service
4111E1 I=M !NM MEE NNE imisi Nom imiM
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6192 DERWENT RADIO SCA65996
SHOWROOM, 5 COLUMBUS RAVINE, SCARBOROUGH

E2 10
E7 10
E9 10

E22
. E45

L57
. L3 19

... L5 10
E6 10
E5 10

Jackson 25 pfd variable ... 4/6
Eagle RF45 tuning meter... 40 /-
TTC 5 band RF meter ... 80 /-
TTC s.w.r. bridge ... 84/-
TTC s.w.r. bridge ... E7 4
Amphenol PL 259 ptfe 6 /-
Amphenol SO 239 5/-
Amphenol reducers ... I /-
Amphenol SO239A ptfe ... 6/ -
RCA 6LQ6 52 /-
RCA 6146B . 52/ -
RCA 6GK6 . 19/ -
RCA MOSFET 3N140 . 17 /-
RCA MOSFET 3NI41 17/--
6146 . 30/-
0C 28 .. 7 /-
50 misc. xtals .. 30/-
50 misc. transistors ... 5/6
50 misc. diodes ... ... 2/6
HC6U xtal sockets ... I /-
Render knobs. Set of 4 ... 6/ -
Guide to Broadcast stns... 6 /-
" J " Beam 2m. halo ... 22/ -
Shure 201 .. E5 10
Copperclad *board ... 1 /-
Shure 414A C12
Shure 444 . . E12
Acos Mic 45
Magazine binders .. 14/6
Egg type insulators .. 6d.
All RCA publications in stock :

Tx valve manual ... 18 /-
Rx valve manual ... 22/6
Transistor manual .. 25 /-

Diecast boxes 8/-, 9/4, 13/-, 211- Transistor servicing ... 34/ -
Coder AT -5 tx E18 10 Hobby ccts manual ... 20/ -
Coder T-28 rx ...E17 10 S.C.R. manual ... ... 13 /6
Coder 250/S mains Ps.  El I Power transistors .. 20/ -
Coder 12 /MS mobile psu Ell 10 I.C. applications... ... 25/ -
Wanted : We are always pleased to hear about your trade-in equip-
ment and are looking for good condition KW, Eddystone, and TW
items in particular. We can offer cash, radio equipment or new
photographic equipment in part exchange.
PACKAGE DEALS. WE CAN BEAT ANY ADVERTISED OFFERS. GIVE

US A RING
H.P. on any items over £35 in value. One third deposit and up to two years
to pay. Payments may be by Post Office Giro. You may also place your orders
by Giro. Our account number 64 041 0006.

Second-hand equipment in stock
Hallicrafters cal unit ... E5 Eddystone 840A ... L35
Heath DX40 E20 Hallicrafters 5214 [35
Bootmount rangers f.5 BC 348 ... E12
Minimitter Mercury £30 KW Viceroy 111 E90
Trio VFO for TS 500 ... E16 Lafayette HA600 E35
Trio 9r59De E35 TS510 as new ... E160
Codar AT 5 £13 Star S R550 ... L30
Pye base receiver low . E5 HRO/p.s.u./coils E25

E65 Eagle Rx 80 E25
Hallicrafters SX Ill ... L70 Trio JR 310 mint ... /65
Trio JR500Se E55 Pye base receiver hi band E5
Hallicrafters SX 110 E60 BC348 receiver ... E12
Collins filter E25 Codar CR 70A £17
Coder T28 £12 Avo model 8 £14
" J " Beam 10M yagi £14 19 set E4
KW 2000A and p.s.u. E175 R107 rough ... L2

Please add extra for carriage. S.A.E. for lists
28 Hillcrest Avenue, Scarborough, Yorks.

KW Atlanta and AC p.s.u. L198 Coder 12 /RC ...
KW Atlanta VFO E32 Cedar PR 30 ...
KW 2000B with AC p.s.u. E220 Codar PR 30X ...
KW 2000B DC p.s.u. E44 Cedar CR70A
KW Q multiplier ... . E8 10 Lafayette HA600
KW E -Z match ... ...£13 10 Lafayette HA800
KW s.w.r. bridge ... E8 10 Thrust bearing ...
Wightraps, pair ... E2 10 Joystick standard ..
Wightraps hi power ... E3 10 Joystick de -luxe ...
Hallicrafters SX 133 . L145 Joystick SM tuner...
Juliette AM /FM /Aircraft E39 Joystick 3A tuner ...
Trio J R599 E170 Joystick 4RF tuner... .. E7 2
Trio 9R59D5. New model E42 Jackson 4103 dial ... ... 24/ -
Trio JR500Se £65
Trio JR3I0 E77
Trio TS510 transceiver . E180
Trio SP5D speaker
Trio HS 4 Headset ... L5 10
G Whip 160/80 . E9
G Whip Tri bander
G Whip Multimobile ...E15 10
G Whip basemount LI 10
Garex 2m converter. 12v.

IF 28/30 MHz EIO 7
Garex xtal checker ... E3 15
Unica UR-IA rx
Halson mobile whip ... E6 17
Halson extra coils... E3 17
Antex 15w. solder iron ... 32 /-
Antex soldering kit ... 49/ -
PTT xtal uric. ... 32 /-
Xtal mics. from ... .. 27/-
2 way intercom ... 55 /-
Medco I.p. filter 50/BL ... C4 10
Padded headsets low Z 55/-
250 ohm carbon pot. ... 5 /-
RSGB Handbook ... .. 63/-
RSGB Logbook .. 9/-
RSGB Callbook . 9/ -
All RSGB Publications in

stock.
Xtals 38.666 MHz
Eddystone ECIO II ... E74
ECIO mains psu E7
Eddystone Edometer E27
Eddystone 898 dial ... E7 5
Eddystone plinth spkr. f.4 10

The Amateur Radio Shop
G 4 M H

13 CHAPEL HILL, HUDDERSFIELD. Tel.: 20774

Full range of Trio equipment in stock :
Agents for Codar, K.W., Joystick, etc.

For 2 Metres : Halo's, Rotators, 4MH R.F. Units, Xtals.

Second-hand :
KW2000, E135 ; EAI2 (Mint), £135 ; FR200B, £85 ; Drake R2B,
£85 ; KW201, E70 ; NC183D, £85 ; HRO, £20 ; JR500, E50 ;
940, E90 ; 9R59DE, E35 ; Vanguard, £25 ; SX102, E35 ; 840A, E35 ;
JR3I0 (All Filters) New, E75 ; BC221, E20 ; AR88LF Good, E27 10s.

S.A.E. for lists.

SMALL ADVERTISEMENTS
(" SITUATIONS " AND " TRADE ")

5p (Is.) per word, minimum charge £1.00. No series discount. All
charges payable with order. Insertions of radio interest only accepted.
Add 50% for Bold Face (heavy Type). No responsibility accepted for
errors. Replies to Box Numbers should be addressed to The Short

Wave Magazine, 55 Victoria Street, London, S.W.I.

TRADE
ARDNANCE SURVEY MAPS: With p.v.c. covering,
1 -'remain clean when used for direction -finding,
etc. Send s.a.e. for sample.-Rallymaps, 14 Kingston
Park, West Wellow, Romsey, Hampshire.
RELAYS: From cooking to coax. Foolscap s.a.e.

for lists, please.-Watsons, 7a Pier Street, Lee -
on -the -Solent, Hants., P013-9LD.
TRIO 9R-59DS receivers, the latest model, £35 each.
 New 4CX250 bases, 25s. each.-G, R. Grigg, 72
Elmstone Road, Rainham, Kent.
TWO-COLOUR QSL Cards, from 25s. 3d. We can
 normally print your own design at no extra
charge. Send s.a.e. for details.-T.T. Press, Labur-
nums, Poplar Close, Blackmore, Nr. Ingatestone,
Essex.
ACCOMMODATION: In Blackpool, Lanes., Bed,

Breakfast and Evening Dinner, H. & C. all rooms,
TV lounge, radio shack available. - S. Ogden,
G3FTD, 20 Central Drive, Blackpool, FY1-5JB.
(Tel. 45480.)
TRANSFORMERS Rewound: Mains, modulation and
 output types. Guaranteed as new.-Ratcliffe, 18

Beech Avenue, Thongsbridge, Huddersfield, York-
shire.
QSL Cards for Tx and SWL. Send s.a.e. for samples

stating which type required.-Beaumont, G5YV,
8 Ashfield Avenue, Morley, Leeds. LS27-OQD

QSL CARDS. Two-colour, attractive design, variable
features, from £3 3s. per 1,000 (inclusive). Send

foolscap s.a.e. for samples.-ARA Press, 46 Moat
Avenue, Green Lane, Coventry,
TEST-DRIVE a Trio: Transceivers and receivers on

demonstration. Licensed operators may try a
transmitter by previous arrangement. (Bring your
licence with you.)-Holdings, Photo -Audio Centre,
39-41 Mincing Lane, Blackburn, BB2-2AF, Lanes.
(Tel. 59595/6. Closed all day Thursday )
SEE The Trio TS -510 and other Amateur Equip-

ment at the York Photo -Audio Centre, Fossgate,
York, Tel. 56176, or evenings 25798. Cameras and
Equipment in Part Exchange. H.P. terms available.
Also Wanted: Good commercial equipment for cash
or in exchange for Cameras and Projectors.
MARCH Issue: Appears February 26. Single -copy

orders 5s. (25p.) post free, to reach us by Wed-
nesday, February 24, for posting on February 25.
-Circulation Dept., Short Wave Magazine, Ltd.,
55 Victoria Street, London, S.W.1.

QSL Cards and Log Books, GPO approved, cheapest
and best. Prompt delivery. - Samples from

Atkinson Bros., Printers, Looe, Cornwall.
QSL Cards for Tx, G8, SWL. One or two-colour

designs. Large s.a.e. for samples.-Pennington,
100 Ryden Avenue, Leyland, Lanes. PR5.2ZL.

QSL CARDS: One and two-colour designs. Good
choice of emblems. Samples.-Casting, G3MWZ,

31 Fiskerton Road, Cherry Willingham, Lincoln.
QSL CARDS designed by specialists. Send s.a.e.

for samples and prices.-New Forest Printing
Co, Ltd., 31 Palfrey Place, London, S.W.8.
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GODSHILL, I.o.W.: Bed, breakfast, evening dinner.
H. & C. all rooms; TV lounge. Also available

4 -berth caravan. - Berden, G3RND, Bridgecourt
Farmhouse, Godshill, Ventnor, Isle of Wight. (Tel.
Godshill 606.)
WANTED: All types of Racal receivers and acces-

sories, including SSB units, panoramic adaptors,
etc., etc. Please state details, condition and price
asked. -Amateur Electronics, 518-520 Alum Rock
Road, Birmingham 8. (Tel: 021-327 1497, or 021-327
6313.)
FARM Holiday Chalet, Montgomeryshire, all elec-

tric, quiet, no QRM, lots of space for aerials,
farm produce, 35 miles from sea. From 10 guineas
weekly. -Brown. GWBAIB, QTHR.

READERS ADVERTISEMENTS
2ep (6d.) per word, minimum charge50p (10s.), payable with order. Add
25 % for Bold Face (Heavy Type). Please write clearly, using full punctua-
tion and recognised abbreviations. No responsibility accepted for
transcription errors. Box Numbers 1.2ip (2s. 6d.) extra. Replies to Box
Numbers should be addressed to The Short Wave Magazine, 55 Victoria

Street, London, S.W.1.

READERS
WANTED: To buy or borrow, Vols. I and II of

"Surplus Radio Conversion Manual", by Editors
& Engineers; issues "CQ" May 1958 and October
1956. Also full conversion details and handbook for
R.3673 VHF Rx.-Wright, Forge Cottage, Ousden,
Newmarket, Suffolk.
FOR SALE: Standard cassette tape -recorder with

PSU and spare cassette, price £22 -or Exchange
for a good receiver, such as HRO with coil -packs
and PSU, or Eddystone 840C, with cash adjustment.
-Vale, 26 Besselsligh Road, Wootton, Abingdon,
Berks.
WANTED: Eddystone EB-35; particulars and price,

please. -Box No. 4995, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1

SALE:
Class -D Wavemeter Mk. II, for mains/

battery operation, £6. Rx 62B, identical to B.40,
coverage 150 kHz to 30.5 MHz, but no 1.5 to 4.0
MHz range, price £10. Both items plus carriage.
-Sellers, G3VDE, Mill Road, Eastrington (04305
254), Goole, Yorkshire.
WANTED: An Eddystone or B.T.S. Trophy receiver

(pre-war design) using plug-in coils.-Lither-
land, G8CFB, 11 Birch Grove, Chippenham, Wilts.
WANTED: Joystick WA and Tuner, for use with

Eddystone 840C receiver. Details and price,
please. -Box No. 4989, Short Wave Magazine, Ltd.,
55 Victoria Street, London, S.W.1.
WANTED: Four -metre transistor converter with

4 MHz IF; also alignment bearing for Channel
Master rotator; details and price, please. SALE:
New TV valves, mostly 6s.; also '3-10's, 7a.; '3-20's,
35s.; and '6-40's, 45s. Send s.a.e. for list. -Hawker,
G8CJZ, QTHR.
SALE: Heathkit RG-1 receiver, with crystal cali-

brator, S -meter, as new, with manuals, price £30
or near offer. -Ling, Brambles, Mill Lane, Bethers-
den, Nr. Ashford, Kent.
WANTED: Racal RA -17, RA -117 or similar high

quality general coverage receiver; also Telequip-
meat S32A, S43 or D43 oscilloscope. -Box No. 4990,
Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.
SELLING: Codar CR-70A Rx with PR -30 preselector,

much improved but tunes 1.7 to 30 MHz only,
price £10. Also Joystick aerial, 20s. -Roberts, 18
Buckley Street West, Wigan, Lancs.

G3 LRB G3MCN

STEPHENS-JAMES LTD.
KW Atlanta. Transceiver £198 Trio TS510. Transceiver L180
KW2000B. Transceiver £220 Trio 9R59DS. Receiver £42.50
KW202. Receiver ... E125 Trio J R3I0. Receiver ... E77.50
KW204. Transmitter ... £135 Trio JR599. Receiver ... £185
KWI000. Linear ... E135 Lafayette H A600 ... £42.50
KW E -Z Match ... £13.25 Eddystone EC 10MK2 £74.50
KW Balun ... ... El .75 Shure 201 Microphones L6
KW Antenna Switch... £3.50 Shure 444 Microphones £13
KW Low Pass Filter ... L5.60 Trio SP5D Loudspeaker L4 .37f
KW VSWRIpower meter £12.50 Trio HS Headphones ... £6
KW205. Matching unit £28 Eddystone 898 Dial ... £7 .25
Yaesu Musen FT200. Yaesu FR400 ... 4150

Transceiver ... ... f 180 Yaesu F L400 ... 4130
Yaesu 101 Transceiver 1235

Hy -Gain Antenna Range G -Whip Mobile Antenna
Verticals : Range

I2AVQ 10-15-20m.... El5 50 I60/80m. Two bander E9
I4AVQ 10-15-20-40m. £19.50 160rn. " Ranger " ... L7.50
I 8AVQ 10-15-20-40- Tribander 10/15/20m. .. E9.30

80m. ... ... £35.50 Coils for 40,80 or 160. L4
Beams : Multimobile Basic 10/15/

TH3MK3 Tribander ... E69.50 20/40m. ...
. ..

£15 .50
TH3.1nr. Tribander ... £49.50 Multimobile 80 or 160 coil L4

Mobile base mounts ... LI .47/

VHF Equipment Antenna Rotators :
2m. 5 Element Beam ... £2.50 f 15 .50, E25, £40, £70
2m. 6 Element Beam ... a .70 Hansen SWR Bridges 50
2m. 8 Element Beam ... E3.121 ohm ... ... . . E412#
4m. 3 Element Beam ... E3 .50 TTC Double meter SWR
9 Element 70 urn. ... E3 .12+ Bridge
Mosfet 2m. Converters £13.75 TTC Tunable RF E4
Garex FET 2m. Con- Dipole "T" pieces . . 12/p

vercer .. ... El 1 .921 300 ohm twin feeder yd. 3ip
Garex 2m. Mobile Tx -. 142.50 75 ohm twin feeder yd. 31p
Echelford 2m. Tx A.G. 50 ohm co -axial cable yd. Ilp

p.s.u. .. ... ... L42.50 50 ohm Dummy Load £5.75
QQV0-3-20A ... ... E1 .75 P I 259 Plugs 30p. Sockets 25p
QQVO-3- I 0 ... 75p

Second-hand Equipment Codar Equipment
National NCX5 Trans- AT5 160/80m. Trans-

ceiver ... .. ... E220 mitter
Swan 500 with VFO ... £235 T28 160/80m. Receiver E 17 .50
HA350 Rx. with speaker £55 PR30 Preselector ... E9.50
Viceroy Mk. 2 with A.G. "Q" Multiplier ... E9

ARBBD with mains filter Test Equipment
and matching loud- Tech 15 Transistor GDO £12 .50
speaker ... ... E50 ASD100 Multirneter ... £12.50

KW2000B with A.C. p.s.u. £185 TMKPL96 Multimeter ... £7
TW Top Band Com- Medco High Pass Filter... El .37t

municator ... . . E30 Digital Clocks £14 and 119
AT5 with DC p.s.u. and

Cont. unit . ... £25
Sommerkamp FL500 Tx £110 All RSGB Publications In Stock.
Sommerkamp FL200 Tx £95
Inoue Tx & Rx ... £145

Complete range of Eddystone and Diecasc Boxes. "Stella" Cabinets, etc.
Send large s.a.e. for latest lists. H.P. and Credit terms arranged on all
orders over £35. Carriage/postage extra all items. S.a.e. with enquiries
please.

70 Priory Road, Anfield, Liverpool 4
Tel. 051-263 7829 Half -day Wednesday.

No parking problems except Saturday afternoons as we are close to the
Liverpool and Everton Football grounds.

EMSAC EQUIPMENT
The large range of EMSAC equipment now available includes the
following :-CN I, CN2 two metre converters ; any IF supplied,
49.75 and LIS 35. CN3, CN4 four metre converters, 4945 and
£15.35. CN5 Top Band converter to MW car radio, £875. PRI
High gain igfet pre -amp for two metres, £4.75. TXI Four metre Tx,
with AM, FM, CW, 5 valves £28.85. TX2 two metre Tx, with AM,
FM, CW, 6 valves, £28.85. PSI mains p.s.u. for converters, 0.75.
1.52 mains p.s.u. for transmitters, £16.75. TU2 tuning unit for
receivers (I-8-30MHz), £4.75. GVI General purpose vertical
antenna, all band f5. GD I, GD2 5RV type wire dipole all band
antennas, 44.25 and 43.25. MD I AM, series gate modulator.
Kit, £4.85 assembled, £5. 50. All prices include postage and packing.

New comprehensive lists available.
Send large s.a.e. or Telephone : West Kingsdown 2344

ELECTRONIC & MECHANICAL SUB -ASSEMBLY Co. Ltd.
Highfield House, West Kingsdown, Nr. Sevenoaks, Kent
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SPRAUGE 2N 3321. 900 Mc/s. PNP unmarked Transistors, 743 (1/6)
each, 7 for 30p (6/-), 40p (8/-) per doz.

BRANDED RADAR. Wideband Amplifiers. 10-60 MO. with circuit
details. Price 20p (4/-) each.

SURPLUS unmarked operational Amplifiers, 15p (3/-) each, El .50
(30/-) per doz.

MULLARD Transistors, BF 197 or BF 196 at 25p (5/-) each.
AC128-ACI27 matched pairs, 30p (61-) per pair.
MULLARD Diodes BA 144 at 10p (2/-), BA 154 at 10p (2/-), OA 91 at

5p (1/-).
MULLARD Variable Capacitance Diodes at 22-ip each (4/6).
BY 128 Silicon Diodes, I000PIV 750mA, 15p (3/-) each, EI 50 (30/-) per

doz.
PLESSEY MADT SA52 PNP Transistors 10p (2/-) each, 90p (18/-) per doz.
Sub -miniature 10-40pf Ceramic Trimmers, 2fp (6d.) each, 25p (5/-) per

doz,
Sub -miniature Tuning Condensers 6pf at 10p (2/-) each.
1N4000 Series Plastic I amp Diodes, untested, 20p (4/-) per doz., 25 for

32ip (6/6).
MATCHED QUADS, Four NPN 400 Mc/s. Transistors, untested in flat

pack, 10p (2/-) each, 3 for 25p (5/-), 12 for 90p (18/-).
50 assorted P Channel F.E.T.'s for LI 12+ (El 2s. 6d.).
SCR's (Thyristors) 400 PIV 5 amp at 421p (8/6), 400 PIV 7 amp at 45p (9/-).

400 PIV 10 amp at 50p (10/-).
TRIACS. 400 PIV I amp at 324p (6/6), 400 PIV 5 amp (Press Fit) at 32fp

(6/6), 400 PIV 10 amp on Heat Sink at 90p (I8/-).
I Watt Audio Amplifiers TO5 Can with circuit at 37+p (7/6).
250 mW Mike or Phone Pre -Amps untested with circuit, 3 for 60p (12/-)
Wide Band RF-IF Amplifiers with Detector and Video Output, untested

with circuit, 10p (2/-) each 3 for 25p (5/-), 6 for 40p (8/-), 12 for 60p
(I2/-).

MOS LOGIC DEVICES UNTESTED
8 Bit MOS Shift Register, 3 for 60p (12/-).
24 Bit MOS Shift Register, 3 for 600 (12/-).
Quad 10 Bit MOS Shift Register, 3 for 60p (12/-).
Quad Adder, 3 for 60p (12/-).
2 -6 -way Ring Counter, 3 for 60p (12/-).
6 Bit Ripple Thro Counter, 3 for 60p (12/-).
Dual 3 input Nand Gate, 10p (2/-) each, 90p (I8/-) per doz.
2 x 3 Input Mandoran (Multiple And -Or Amplify Not), 10p (2/-) each,

90p (18/-) per doz.
Dual 3 input Nor -Gate, 10p (2/-) each, 90p (18/-) per doz.
Single 6 input Or -Nor Gate, 10p (2/-) each, 90p (18/-) per doz.
Universal Counter -Register Bistable Element, 12ip (2/6) each, £120

(24/-) per doz.
Sub -miniature Cadmium Sulphide Cells, type RPY58. Price 32fp (6/6)

with suggested circuit and characteristics.
GUNN DIODES covering the X Band at LI 50 (30/-) each.
X Band Detector Diodes similar to SIM 2 at 12ip (2/6).J. BIRKETT

Radio Component Suppliers,2 5 THE STRAIT, LINCOLN
Telephone 20767

TAURUS
ELECTRICAL SERVICES

THIS MONTH'S BARGAINS
AIRMEC SIG. GENS. AM/FM CT2I2. 85 kc/s.-32 megs. in 7

switched bands. Mains or 12v. D.C. supply with probes and leads,
etc., E29 10s. delivered.

NEW AMERICAN 6AC7 VALVES, El a dozen, post paid.

COMMAND " GI" Seers. In good condition, E5 delivered.

COMMAND MODULATOR UNITS with space for transmitter,
E3 delivered.

MAINS MOTORS with gears, final speed 21 r.p.m., 10 /- post paid.

S.A.E. FOR TELEPRINTER BARGAIN LIST

I2ft. TANK AERIALS, 3 section. Price 10/- plus carriage 9/-
BRS, any quantity.

NEW G.P.O. TYPE RELAYS. Selection of 3, new, boxed, LI,
post paid.

CREED 7B TELEPRINTERS, good condition. Tested before
despatch, E25 delivered. Other Teleprinters in stock from MO.

MARGIN DISTORTION TEST SETS in new condition. Complete
with handbook, E7 I0s. delivered.

G3TED & G3LHB
26/28 NOTTINGHAM ROAD, LOUGHBOROUGH, LEICS.

Telephone 5131

New Branch now open at
88 ARKWRIGHT STREET, NOTTINGHAM

FOR SALE: Eddystone EC -10 Mk. II receiver, in
mint condition, with manual and in original pack-

ing, £55 (South -East). -Box No. 4992, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.
SELLING: Hammarlund HQ170-A, with built-in

auto transformer, 12 -volt DC/PSU, 24 -hr. clock
timer, in very good condition, price £100 or near
offer. -Wilkerson, G8BPN, QTHR, or ring Slough
22940, evenings.
nFFERING: Hallicrafters S.120 four -band S/W
.'receiver, £10. Also Heathkit R/C Bridge C -3U;
grid -dip meter GD-1U; laboratory oscilloscope and
electronic switch; Test Gear (Acton) signal genera-
tor. Offers? (West Midlands). -Box No. 4993, Short
Wave Magazine, Ltd., 55 Victoria Street, London,
S.W.1.
FOR SALE: R.C.A. AR88LF receiver, £30; R.1475

Rx, £5; PSU for R.1475, 60s.; Tx ART -13, coverage
2.0 to 18 MHz, £12 10s.; WS -12 Tx, 1.2 to 17 MHz,
for 230v. input, £8. All complete with valves. -Ring
Jay, 021-454 8305 (Birmingham).
WANTED: Collins 32S-3 and 30L-1, must be ;n
" immaculate condition and warranted electrically
and mechanically sound. Price and details. Will
collect in U.K.-Box No. 4991, Short Wave Maga-
zine, Ltd , 55 Victoria Street, London, S.W.1.
WANTED: General coverage or VHF receiver, any

condition. Selling two MCR-1 receivers, coverage
120 kHz to 17 MHz in four bands, with HT/PSU,
price 10 guineas. ATU, 30s. (North -West). -Box
No. 4994, Short Wave Magazine, Ltd., 55 Victoria
Street, London, S.W.1.
FOR SALE: Inverter, 210-250v., 25-75 watts, 50s.

Marconi valve voltmeter Type 6 TF-428B, 50
megohm input on all ranges 1.5 to 150v. AC/DC,
with RF probe, complete with handbook, 60s. Pye
Ranger Model PTC 2002E, for 68 to 88 MHz, 1st IF
10.7 MHz and 2nd IF 2 MHz, could be converted for
two metres, price £4 10s.-Lindals, 52 Heathcote
Drive, East Grinstead (23950), Sussex.
DISPOSING: G. & D. two -metre nuvistor converter,

80s. Pye Ranger low -band, in excellent condition,
£5. Marconi 25w. RF power meter, 75 ohms im-
pedance, £6. --- Grigg, G3PRX, 72 Elmstone Road,
Rainham, Kent.
FOR SALE: Withers two -metre nuvistor pre -amp.,

£4. Marconi receiver, tuning 1.75 to 5 MHz
(covers Top Band and 80m.), with PSU, 60s. Com-
mand receiver 3.0 to 6.0 MHz, £6. TCS-type ATU,
20s. Marconi Absorption Wavemeter, coverage 20
to 300 MHz, with charts, £4. Aircraft Tx, 70 cm.
type, 50s. Hand tine viewer, 8 mm., 20s. Mains
transformer 250-0-250v, with heaters, 20s.; others,
input 250v., output 13v., 10s.; 6.3v. in., 50v. out,
10s. Disc ceramics, 001 mF, miniatures, at 2s. dozen.
Please add postage for all items. -Davies, G3PHL,
78 Manston Road, Ramsgate, Kent.
qALE: Ranger high -band radiotelephones, unmodi-

fied,° price £8 10s. Ranger transmitters, on two
metres, £9 lOs. Ranger low -band, £8. Hudson radio-
telephone Tx on 4 metres, £5. G.E.C. VHF Base
Tx, £5 10s. Two -metre FET converters, new, IF
over 2.0-4.0 MHz, £9 10s. Four -metre FET converter,
IF 2-3 MHz, new, £9 10s. Type 52 Tx, with 813
PA, £14. BC -620F transceiver, 40s. Two -metre crys-
tals, FT -243, 6073.333, 6075, 8100 kHz, 12s. 6d. Four -
metre crystals, FT -243, 5850, 5875 kHz, 12a. 6d. each.
Circuits: For Rangers Tx or Rx, Reporter high or
low -band, No. 19 Mk. II, T.1154, G.E.C. mobile Tx,
all at 5s. each. Carriage extra all items, s.a.e. with
enquiries.-Raybould, 16 Brookbank Road, Gornal
Wood, Dudley, Worcs.
FOR SALE: Second-hand Hallicraftery SX-28 re-

ceiver components, also cabinet. -De Courcy, 27
Highbury Avenue, Salisbury, Wilts.
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SELLING: HRO receiver, tape recorder by Sound,
various bits of junk, copies "Practical Wireless"

and "Short Wave Magazine", £20 the lot.-Roze,
Midtown, Rosgill, Bampton, Penrith, Cumberland.

SALE: Eddystone 5.750 receiver, in original and
immaculate condition, £45. Prefer buyer collect:J.

-Gray, 25 Milbank Road, Darlington (5301), Co.
Durham.

FOR SALE: FT -150 fixed/mobile transceiver, SSB,
complete with £10 -worth spares and accessories,

fitted for Top Band, price £150 or near offer.
Tavasu/3FIF aerials for mobile 10 to 160m., £6 10s.
-Sutherland, G3IES, QTHR, or ring Bristol 622544.

SALE: Trio JR-500 amateur -band receiver, with
matching speaker and headphones, as new, £40.

Tech. TO3 Oscilloscope, as new, £15. Avo multi -
range electronic test -meter, good condition but no
leads, £8. Grid dip oscillator, ay new, £5. Heathkit
Mohican receiver, working but needs some atten-
tion, £12. Joystick de luxe aerial, 40s. UHF pre-
amplifier for BBC -2, mains powered, 40s. Carriage
extra on all items.-Ring Dudson, 01-247 0644, extn.
24 (London).

MARCH Issue SHORT WAVE MAGAZINE will
appear on Friday, February 26. Single copies at

5s. (25p) post free can be supplied to orders
reaching us by Wednesday 24th, for despatch on
Thursday 25th, the day before publication. Orders
with remittance to: Circulation Dept., Short Wave
Magazine Ltd., 55 Victoria Street, London, S.W.1.
WANTED: AC Power Unit, Type WDA/6211, for

the Redifon SSB radiotelephone GR.410 (Service
Type C.14).--Capt. Taylor, Royal Signals, Hq 1(BR)
Corps, BFPO 39.

SELLING: KW -76 Mobile/Fixed Rx, 10 -160m.
amateur bands, with mains PSU/LS, £20. Codar

A.T.5 Tx, T.28 Rx, with Garex 12v. PSU and home -
built control unit/speaker, £35.-Cutter, G3PQG,
1 Fosseway Close, Colerne, Chippenham, Wilts.
(Tel: Box 664.)

TRYING To Get Back on The Air: Transmitting
gear wanted, mobile or fixed, AM or SSB.-

Johnson, Ellerhow, Princes Road, Windermere,
Westmorland.

OFFERS Invited: Heathkit Mohican receiver, three
years old, factory built and aligned, recently ser-

viced.-Stevens, 86 Henwood Green Road, Pembury,
Tunbridge Wells, Kent.

SALE: Heathkit RA -1 Rx with xtal calibrator, in
good condition, recently overhauled and re-

aligned by Heath, Ltd., price £25, with manual.-
Box No. 4996, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1,

FOR SALE: Heathkit HO -10 monitor 'scope, in
excellent order, with manual, £15. Avo signal

generator, coverage 50 kHz to 80 MHz, built-in
modulation and attenuator, with circuit, £5. Carriage
both units by arrangement.-Michaelson, G3RDG,
QTHR, or ring 01-455 8831.

QELLING: K.W. Viceroy Mk. IV CW/SSB Tx, with
Li full lattice filter and internal solid-state PSU,
in very good condition, price £85, buyer to collect.
-Spear, G3SSQ, 19 Tavistock Avenue, St. Albans,
Herts. (Tel: St. Albans 51518 after 6 p.m.)

WANTED: Good K.W. Valiant Tx, with AC/PSU;
CW or AM/CW version acceptable. Also wanted,

two ex-R.A.F. R.1084 receivers for special conver-
sion.-Marris, G2BZQ, Flat 20, Fairview, Norreys
Drive, Maidenhead, Berks.

THE
SENATOR CRYSTAL BANK

G3UGY
CRYSTALS FROM STOCK 01-769 1639

The SENATOR crystal bank currently holds approximately
50,000 brand-new, modern crystal units from 50 kHz through
132 MHz so, when 'phoning or writing in, don't be too sur-
prised when we are able to tell you either that we have your
frequency exactly or something very close to it IN STOCK-
this way you don't need to buy imported crystals or the long
wait that comes with them.
We sell BRAND NEW crystals of recent manufacture, so there's
no comparison between them and so-called "brand-new" ex -
forces 25 year olds which, if they oscillate at all, by now have
possibly "wandered" a few kHz and may not overtone.
To ensure satisfaction, every crystal we sell is now tested on
our high -frequency digital counters and test sets for frequency
and drive.
Crystals for every amateur band always in stock. Here's our
STOCK range of brand new HC6/U, 8 MHz for 2m.: 8.007,
8.018, 8.021, 8.032, 8.041, 8043, 8.047, 8.048, 8.058, 8.061,
8070, 8081, 8092, 8100, 8104, 8107 (and in-betweens,
but you'll have to ask us about them specially). AND THEY'RE
STILL ONLY 20/- each plus 1/- p.p.
You can order with confidence from SENATOR CRYSTALS the
people who don't just "sell" crystals, but know about them too.

As supplied to leading electronics manufacturers.
Frequencies between 200 Hz to 200 MHz made TO ORDER
but see our list first as the frequency you want may be in our
low -price stock range.

S.A.E. for list-Mail Order-to :

Senator Crystals
Dept. S.W.

36 VALLEYFIELD ROAD, S.W.I6
I

Listen to the
world with
Eddystone
When you own an Eddystone
communications receiver, you
have the broadcasting world
at your finger tips-wherever
you happen to be-on land or at sea. The reputation these sets have
attained is proof of their excellence and reliability and at Imhofs,
there is a special Eddystone department, where you can see, hear and
compare all models listed here.
Same day despatch to any part of the world; free delivery in the U.K.;
plus after sales service for which Imhofs and Eddystone are world
famous.

EDDYSTONE EB35 Mark II broadcast receiver AM/FM transis-
torised. A high performance all -band receiver, can also be used as
a "Hi-Fi" tuner. Powered by 6 SP2 torch cells, or, with Type 924
power supply unit, from AC mains. £78 Os. Od. (plus £21 9s. Od.
purchase tax.) Total £99 9s. Od.
EDDYSTONE EC1O Mark II transistorised communications
receiver. A de -luxe version of this famous design now incorporating
"S" meter and limited fine tuner. £74 10s. Od.

EDDYSTONE 830/7 wide range communications receiver. A high
grade HF/MF receiver covering 300kHz-30mHz in 9 ranges with
crystal control facilities. Many satisfied users acclaim it as "the
best ever". £340 Os. Od.

There is an Eddystone Communications receiver for any frequency
between 10kHz and 870mHz full details from Imhofs or your local
Eddystone agent.

I.11110.1rS
Dept.: 11/2
112-116 New Oxford Street, London, WC1A IHJ Tel.  01-636 7878

R36E

MAIN EDDYSTONE
DISTRIBUTORS
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HAMGEAR ELECTRONICS
1971 PRICES

P.M. II This is a preselector covering 1 8 to 32 Mc/s.
completely with a gain of up to 25 dBs. With a built-in
antenna coupler this will improve almost any com-
munication receiver/antenna combination. Prices at
£7 16s. Complete with internal mains power pack.
This model is also available with a built-in xtal I Mc.
Calibrator. Priced at £10 5s.

P.M. III If you have a receiver which does not cover
160 metres and you would like to take advantage of
this band over the winter season, we offer a 160 metre
converter, I.F. of 7 Mc/s. using three F.E.T. transistors.
Again with a built-in antenna coupler. The price
is £9.

P.M. IV There is also a I Mc. crystal calibrator to
enable you to set your receiver up to the nearest
megacycle point, invaluable with receivers having a
bandset control. This also has internal modulation
for easy recognition of the marker points, priced at
£4 10s.

All these models in modern cases with engraved panels.

Send for fullest details to
29 CARLYLE ROAD, NORWICH

G. W. M. RADIO LTD.
FAST SWITCHING Logic Diodes BAY38 (CV8617), a per 100,
L12 /I0/- per 1000 post paid.
REED RELAYS. Many types available, mostly 4 reed type with coils
for 2.3 volts (190 ohms) to 23 volts (9000 ohms). Please send for list.

Dry Reed Inserts as used in the above relays

Overall length 1.85" (body length 11"). Diameter 0.14" to switch up
to 500 mA at up to 250v. D.C. Gold clad contacts. 12/6 per doz.;
75/- per 100 ; £27 IN. per 1,000 ; L250 per 10,000. All carriage paid.
WHIP AERIALS. 14ft. open, 2ft. closed, 17/6, post paid.
RECEIVERS. R1392. 100 to 150 me/s. crystal controlled but may
easily be converted to tunable, L7 /10 /-, carriage 15/-.
WALTHAM pocket watches, unissued, 13/10/, registered post paid.
SINGLE GANG 500 pf VARIABLES, new and boxed, 61-, post paid.
MAINS TRANSFORMERS. Unused. Woden fully shrouded type
8T 200/250v. to 540-440-0-440-540v. 75ma, 0-4-5-6.3v. 3a. Type II
200/250v. to 440-340-0-340-440v. 75ma, 0-4-5-6-3v. 2a, 0-4-6 3v. 3a.
either type, 35/- post paid. "C" core 110/250v. to 250v. 300ma, 6-3v.
I0a, 50 /- post paid. "C" core auto, 5-10-15-120-230-250v. at 50va,
17/6 post paid. USED "C" core 200/250v. to 230-0-230v. 260ma, 6.3v.
0.6a, 6-3v. 6-0a. clean condition, 40/- post paid.
CT44 ABSORPTION WATTMETER (TF956) I microwatt to 6 watts
Audio, £6 5s. post paid. B40 speakers 600 ohm in Ali case, 30/- post paid.
Eddystone r fluted knobs 3146P, 5/- each, 6 for LI post paid either.
SOLATRON VARI-PACK, 0-500v. D.C. at 100 mA, 6.3v. 3 amps,
A.G. For A.C. mains 200-250v. Compact hammer finish cabinet, good
condition, ET /5 /-, carriage paid. CREED power units 53947 GP6,
100-250v. A.C. input. Output 24-0-24v. D.C., L3/10/-, post paid.
AMPLIFIER units, contain three 12AX7 and two 5B/254M (known as
the "miniature 807"), 57/6, post paid, in unused condition. CRYSTAL
calibrators No. 10, excellent condition, 13/10/, post paid. 12v. 4 -pin
vibrators, 5/6 each or three for 13/6, post paid.

All Receivers and Test Equipment are in working order at time of despatch.
Carriage charges quoted are for England and Wales only.

Telephone 34897

Terms: Cash with order. Early closing Wednesday.

40-42 PORTLAND ROAD, WORTHING, SUSSEX

ANNOUNCEMENT :

RADIO HANDBOOK by William
I. Orr W6SAI @ ES . 1 I . 0 now
completely sold out.

We can however supply from stock
copies of the earlier 17th Edition
at the reduced price of

£4 . 8 . 6
inclusive of postage and packing

Publications Dept.

SHORT WAVE MAGAZINE
55 Victoria Street,

London, S.W.1.
Telephone: 01-222 5341

National Giro a/c 547 6151

qALE: New EC -10 Mk. II, £60 plus carriage. SB-600
I.' speaker, as new. £6. New Shure -201 microphone,
£4. K.W. E -Zee Match, £9.-Kellow, G3ZHK, Glen -
vale, St, Dominick, Saltash, Cornwall. (Tel: St.
Dominick 543.)

FOR SALE: Joystick de luxe Ae. with Joymatch
ATU, used only twice, price £9 including postage.

-Stratton, Ganthorpe Farm House, Ganthorpe, Ter-
rington, York.

IF You are in doubt about what the charge should
be for your Small Adv., send us with your notice

a signed blank cheque (safeguarded by being
endorsed and initialled "not more than £2", or some
such reasonable amount) and we fill in the cor-
rect cost. (The probability is that we will make it
less than you would have done yourself!) For years
now, readers with something to advertise in these
columns have accepted this arrangement, and we
have never yet had a complaint.-Advertisement
Dept., Short Wave Magazine, Ltd., 55 Victoria
Street, London, S.W.1.

Foa SALE: Collins 51S-1 with 55G-1 preselector,
general coverage 200 kHz to 30 MHz, with digital

read-out. A professional receiver, to a superb speci-
fication up to laboratory standards. New price over
£1,000. Accepting £650.-East, 41 Avenue Close,
Avenue Road, London, N.W.8. (Tel: 01-722 7040.)

OFFERING: R.C.A. AR88LF, with modified EF183
front end as per "Radio Constructor" of May

1965. Good condition and calibration on, with spare
valves and AR88D manual, price £28, buyer to col-
lect.-Ring van Went, Sonning 3635 (Reading),
evenings.
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Short Wave Magazine
Advertising

guarantees the most

Effective Coverage
of the

Amateur Radio Field
in the U.K.

For Space Rates apply :

ADVERTISEMENT MANAGER,

SHORT WAVE MAGAZINE LTD.,
55 Victoria Street, London, S.W.I.

(Tel.: 01-222 5341)

OFFERS: For Zenith Trans -Oceanic portable radio,
standard bands and short-wave. little used.-

Ring Lenglachner, 01-235 3731, office hours Monday
to Friday,

SALE: Trio 9R-59DE receiver with modified PSU
and crystal calibrator, £35.-Barnes, 46 Meadow

Rise, Saxilby (551), Lincoln.

WANTED: Morse Keys (Tappers), civil and mili-
tary types, for collection. Specimens such as

the A.M. Bl, Marconi, Admiralty and foreign types
are required.-Shedd, 20 Heathgate, London, N.W.11.

WANTED: Mobile PSU, National NCX-D, also
mobile mounting bracket for NCX-3 transceiver.

State condition and price required.-Haslam, G3XSI,
QTHR.

FOR SALE: Trio JR-500SE receiver, two years old,
price £40 or near offer.-Corbett, 33 Albert

Avenue, Glasgow S.2, Scotland.

RTTY: The following Creed equipment available
surplus to requirements -75, at £25; 54. with

perforator attachment, £20; 54, at £18; a 54 receiver
only, £12; 7B, at £12; 7TR reperforator, £7 10s.; Auto
6S/5M, £12.-Wigg, G6JF, Yabbacombe Farm, Kings -
bridge, Devon.

SALE: R.C.A. AR88D communications receiver,
coverage 550 kHz to 31 MHz, in good condition.

-Ring Brighton 34321.

SELLING: Vanguard Mk. H Tx, needs some atten-
tion.-Haynes, G3CWL, Sans Nom, Fir Tree Road,

Leatherhead, Surrey.

NEV ! 70 cms. IN 2 metres OUT
This 70 cm. converter should be available now. All the bits were
ordered last year and with luck should be assembled as converters
right now.
THE SENTINEL DUAL GATE MOSFET 2 METRE
CONVERTER
Low noise figure 2 dB.
Excellent overload and cross modulation performance.
Compact -2f" x x If" aluminium case.
VHF crystal and silicon planar injection stages.
Dual Gate MOSFET RF amplifier and mixer.
IF's stocked -4-6 MHz, 9-11 MHz, 14-16 MHz, 18-20 MHz, 23-25
MHz, 24-26 MHz, 28-30 MHz.
PRICE : £13.75.
4 METRE CONVERTERS
Specification as for the 2 metre units.
IF's at present 25-25.7 MHz, 28-28.7 MHz, 4-4-7 MHz.
PRICE £1375.
THE SPITFIRE 2 METRE A.M. TRANSMITTER
A printed circuit module size 4" x 4", running 4-5 watts input,
2 watts RF output from a 12 volts supply. Contains audio wave
shaping circuits and limiting circuits to ensure 100% modulation. Five
silicon planar multiplier and driver transistors and two selected
modulated P.A. overlay transistors. Crystal required 8 MHz or
24 MHz.

* PRICE : E17.
* Modulation transformer primary impedance 3 ohms for matching

to any standard audio amplifier.
* PRICE 75p.

THE SENTINEL LOW NOISE FET PRE AMPLIFIER
* The FET's and components are selected for a noise figure of less

than I dB.
* Gain of 20 dB.
* Boxed as the converter.
* PRICE : E6-5,
All this equipment should be ex stock but you can always ring (nearly
always) and make sure.
Our equipment is considered the best value for money, high performance
at reasonable cost.

SOLID STATE MODULES
14 Dalton Green Lane,

Huddersfield, H.D5-9YE.
Tel. 25173

TELECOMMS G3SED
AMATEUR COMMUNICATIONS

ELECTRONIC COMPONENTS
SALES AND SERVICE

WE ARE TRIO AGENTS FOR THE SOUTH COAST
TRIO JR599. This latest model from Trio giving reception of AM, FM,
CW and SSB covers Ham bands from 1.8 MHz to 30 MHz and 144 MHz to
146 MHz. Completely solid state throughout using IC's and FET's with
4 Mech. Filters for selectivity from 16 kHz to 400 C/s. bandwidth.
Incorporates squelch control and 100 kHz or 25 kHz crystal calibrators.
May be powered from 12v. D.C. or from A.C. mains. Definitely for the
perfectionist only. Price LI85.
TRIO JR3I0. Still the...most..p.opula..r. SSB .r.e. ceive..r. on the.

market 0
TRIO J R500. Ham band receiver, fitted with preselector £69 10 0
TRIO 9R59DS. The latest general coverage receiver from

£42 10 0
TRIO SP -5D. Speaker to match above receivers ... i4 7 6
TRIO HS4. Padded headphones designed for communica-

£5 7 6
TRIO TS 510 and A.G. p.s.u. High quality transceiver

SSB, CW, AM 0 0

You are invited to test these receivers at our shop.
HP and PART EXCHANGE welcome on all TRIO equipment.

REGULATED POWER SUPPLIES, ex equipment. Mains input.
Contains I transformer 435-0-435v. at 400mA, 6.3v. at 55a., 5v. at 6a.,
I choke 5H at 400mA., 9 valves, etc. Size : 18" x 10" x 6". Weight approx.
45 lbs. PRICE 10s. plus 15s. post.

SECOND-HAND items in stock include
HUDSON 4 mtr. mobile transmitter, 7026 and 70.375. Price 19 gns.
CT54 Valve voltmeter with A.C. p.s.u., £7 15s.
DRAKE R4A receiver, DRAKE T4X transmitter, Ms4 p.s.u.,

E320 complete
HRO receivers with coils and p.s.u., L15.
LMI4 with p.s.u. freq. meter, £15.

SEND S.A.E. FOR THIS MONTH'S COMPONENTS LISTS
Shop hours 10 a.m. to 7 p.m. Half day closing Thursday

Terms rash with order. Tel.: Portsmouth 60036 (STD 0705)

73's From 73 TWYFORD AVENUE,
STAMSHAW, PORTSMOUTH, HANTS.
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G3ACH OFFERS XTALS FOR VHF. 6.0 to 6083, 9.0 to
9.125, 12.0 to 12-166, 16.0 to 16.222, 35.0 to 35-350, 48.0 to 48.664,
70.0 to 73-000, 80.0 to 82-000. XTALS FOR LF. 1.8 to 2.0, 3.5
to 3.8, 7.0 to 7-1, 14.0 to 14-350, 21.0 to 21.450, 28.0 to 29.5 MHz.
HC6U or miniatures only. XTAL MARKERS. I MHz all at
12/6 post paid. Trio equipment, 9R59DE, JR500, JR3 10, HS4,
Codar Q Multipliers, 5 different AIRCRAFT BAND radios in
stock. The Nordmende Transistor 15 waveband which has all of
the amateur bands calibrated and spread with BFO for SSB
and CW variable selectivity and fine tuner and tone controls
for VHF FM. It works very well on SSB on 23 MHz. Price £96
for the Globetraveller, £82 for the Globetrotter.

S. MAY (LEICESTER) LTD.
12/14 CHURCHGATE, CITY CENTRE,

LEICESTER.
Tel. Leicester 58662

JR.500.SE £69. 10. Od
Free Top band Conversion?

Free Crystal Calibrator?
Free Headphones?
Free Loudspeaker?

Choose any two of above, and get part exchange on Photo
or Hi-Fi equipment, plus 12 months guarantee plus free carriage.
Cash or H.P. Send s.a.e. for full details. Trio transmitters
receivers and Hi-Fi equipment on demonstration, large s.a.e.
for copy of JR500 (plus our mods) review, S.W.M. August
1970.

HOLDINGS PHOTO -AUDIO CENTRE,

39/41 Mincing Lane, Blackburn, BB2 2AF
Tel.: 59595/6. Closed all day Thursday.

" DX ZONE MAP"
In four colours, on durable paper for wall mounting, 35in.
wide by 25in. deep. Giving essential DX information-bearing
and distance of all parts of the world relative to the U.K., the
40 Zone areas into which the world is divided for Amateur
Radio purposes, with major prefixes listed separately. Distance
scale in miles and kilometres. Time scale in GMT. Marking
of Lat./Long. close enough for accurate plotting. Hundreds of
place names, mainly the unusual ones, and most of the rare
islands.

With new revised Prefix List

Price 16s. 9d.
including postage and special packing in
postal tube to avoid damage in transit.

Publications Dept.
Short Wave Magazine Ltd., 55 Victoria Street,

London, S.W.I. (01-222 5341/2.)

EMSAC CRYSTAL SERVICE
We have produced new lists of crystals in stock here as well as
lists of the large stocks held by a well known American manu-
facturer. We aim to deliver by return for our own crystals and
within 3 weeks on the overseas lists. However, please bear ;n mind
that these are subject to the vagaries of importation in general! As
a new service we offer FT243 crystals at £1.05 including postage
ground to within I kHz at any frequency between 8 and 8.111
MHz. Delivery will in all cases be less than three working days
from receipt of order. We also have the popular 38.666 in HCI8/U
per return delivery at E1.25.

Send an s.a.e, for our lists, including grinding prices, or telephone
your requirements to West Kingsdown 2344: our telephone is manned
between 9 a.m. to 6 p.m. 6 days a week.

ELECTRONIC & MECHANICAL SUB -ASSEMBLY Co. Ltd,
Highfield House, West Kingsdown, Nr. Sevenoaks, Kent

FOR SALE: Two Creed Type 75-PRK3 Mk. IV tele-
printers, Works overhauled, fitted with reper-

forating attachment, £50 each. PSU for SupenPro
receiver, £5. For that super Rx project, a Collins
R390A IF unit with two crystal and four mechanical
filters, includes amplified AVC, noise limiter, detec-
tor, S -meter circuit and cathode -follower output,
price £50. Collins 51J-3 front panel assembly, com-
plete with gear -box, S -meter and associated tuning
scales, £25; Collins P.T.O., 455 kHz output, £20; both
units brand new. Two Collins miniature mechanical
filters, 500 kHz, 2.8 kHz wide, upper and lower side -
bands, £15 each. Teleprinter T.D.M.S. Nos. 5 and 6,
£30 the pair, TS -127U frequency meter, 375 to 725
MHz, £7 10s. R.D.O. Panadaptor, 30 MHz IF input,
£10.-Fletcher, 62 Moorbridge Lane, Stapleford,
Notts. (Tel: Sandiacre, 3446.)

SALE: Nissen short-wave broadcast Rx, all inter-
national broadcast segments band -spread on full

size slide rule dial, for AC mains operation, speaker/
headphone jack, brand new, price £18 10s. Lafa-
yette model HA -410 ten -metre transceiver for fixed
or mobile, with DC/DC and AC PSU's integral, sup-
plied with vehicle -mounting brackets and p -t -t
microphone, VFO or crystal operation, brand new,
£55 10s. Trio speaker (R9-59DE type), new, 75s.
Trio headphones, HS -4, new, 95s. Joystick de luxe
antenna, new, £5. Trio JR-500SE, new, £55. Shure
microphone, 444T table model, with built in solid-
state amplifier, variable output, p -t -t control, £12
10s.; Model 444, ten guineas; 401A, 105s.; Model 201,
90s.; all these new. Prefer buyers collect from 334,
Nile Mile Ride, Wokingham, Berks.; alternatively,
state mode of despatch required, and add estimated
fair cost packing and carriage.-Beestin, Tel: Ever-
sley 3674.

QELLING: CT -82 Noise Generator, £12. BC -221M,
" £25. Valve Tester, I -177B, with adaptors, tech-
nical and operating manuals, all as new, £13 10s.
Also Manuals: For PTC-2002, 25s.; PTC-113, 15s.;
13A 'Scope, 40s.; CT.54 Valve Voltmeter, 40s.; Halli-
crafters SX-28A, 35s.; R.C.A. AR88D, 30s.; TF-801A,
25s.; National NC -100A, 15s.' SCR-522, 25s.; I -130-A,
20e.; R.C.A. V/Ohmyst, 15s. All items plus postage.
WANTED: High -Band Cambridge, with its manual.
(North-West.)-Box No. 4997, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.

MORSE MADE I I I
EASY

FACT NOT FICTION. If you start RIGHT you will be reading
amateur and commercial Morse within a month. (Normal ess
to be expected.)

Using scientifically prepared 3 -speed records you automatically
learn to recognise the code RHYTHM without translating. You
can't help it, it's as easy as learning a tune. 18-W.P.M. in 4 weeks
guaranteed.

For details and course C.O.D. ring s.t.d. 01460 2896 or send 8d.
stamp for explanatory booklet to

G3HSC/Box 14, 45 GREEN LANE, PURLEY, SURREY.

2 METRE CONVERTERS
A.F.239 R.F. Stage. 2N5245 F.E.T. Mixer. Xtal controlled Multi-
plier Chain. Sixe : 4' x x le. I.F.'s : 4-6, 18-20, 24-26, 28-30
Mc/s. £10 each. Post free.

G. R. GRIGG, G3PRX
72 ELMSTONE ROAD. RAINHAM, KENT
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WORK AS A

RADIO TECHNICIAN
ATTACHED TO SCOTLAND YARD

You'd be based at one of the Metropolitan Police Wireless Stations. Your
job would be to maintain the portable VHF 2 -way radios, tape recorders, radio
transmitters and other electronic equipment which the Metropolitan Police
must use to do their work efficiently.

We require a technical qualification such as the City & Guilds Intermediate
(telecommunications) or equivalent. Salary scale: £1,161 (age 21) rising by
increases to £1,590 plus a London Weighting Allowance. Promotion to Tele-
communications Technical Officer will bring you more.

For full details of this worthwhile and unusual job, write to:

Metropolitan Police, Room 733 (RT /SW),
New Scotland Yard, Broadway, London, S.W.1
or telephone 01-230 1212 extension 2605

Type SM Type LO -Z

MAKE 1971 YOUR BEST EVER
DX YEAR

With a World Record Award Winning

JOYSTICK VFA & JOYMATCH A.T.U.
REGD REGD

Write (enclosing stamp):-
PARTRIDGE ELECTRONICS LTD.

BROADSTAIRS, KENT, ENGLAND.
G3VFA G3CED



CREATE YOUR OWN
REFERENCE LIBRARY

The "EASIBINDER" is designed to
bind 12 copies of the Magazine as
you receive them month by month,
eventually providing a handsomely
bound volume for the bookshelf.
No need to wait until twelve copies
are assembled. As each copy is
received, it is quickly and simply
inserted into the binder. Whether
partially or completely filled, the
binder is equally effective, giving the
appearance of a book, with each page
opening flat.
Strongly made with stiff covers and
attractively bound in maroon
Leathercloth and Milskin, the binders
have only the title gold blocked on
the spine.

Price 16s. 6d. post free.

PUBLICATIONS DEPARTMENT
SHORT WAVE MAGAZINE

SS VICTORIA STREET
LONDON, S.W.I

Advertising in "Short Wave Magazine "guarantees the

largest and most effective coverage of the U.K. radio amateur interest

Short Wave Listening
PHILIPS PAPERBACK

SHORT WAVE LISTENING by Vastenhoud. Size: 8+" x 5+'.
107 pages. Numerous text diagrams.

Price 16s., post free
This book is intended as a guide for the benefit of the increasingly large
numbers of regular listeners to short wave transmitting stations and also
for radio amateurs who are interested in short wave listening.
The first group includes many emigrants who in their new country are
anxious not to lose touch with their homeland, and those who are
intending to emigrate and will thus in future have to do much of their
listening on short waves. The second group is of those enthusiasts who
regard short wane radio as an indispensable medium for the exchange of
information internationally in the broadcast sense and employ it in order
to widen their knowledge of other countries. The book, which deals with
the possibilities and problems of short-wave reception on the level
of popular science will enable the reader to discover a whole new world
of his own.

CONTENTS
Short Waves Do Any Regulations Exist
The Principles of Short -Wave Governing the use ofTransmissionin the Short -Transmission Wave Bands?
Practical Short Wave

Transmitting
Short Wave Prediction
Sources of Interference
The Aerial
The Correct Choice of

Receiver

Communications Receivers

OXing In Practice
DXing With a Tape Recorder
DX-ing Using a Frequency

Meter
Some Commonly Vsed DX

Terms in Three Languages
Transmission of Time Signals

at Standard Frequencies
Some of the More Important

DX Clubs

GUIDE TO BROADCASTING STATIONS
16th Edition

11/ifTe & Son Ltd. Size: Tr 45". 164 pages. I11- post free.
CONTENTS

Long- and Medium -Wave European Stations Some L.W. and M.W.
Stations outside Europe Short -Wave Stations of the World. Stations
outside Europe: Short -Wave Stations of the World Map of Broadcasting
Regions : European Standard Frequency Transmitters : Short Wave
Broadcasting Bands: Wavelength and Frequency Conversion European
Television Stations : European VHF Sound Broadcasting Stations :
Internationally Allocated Call Signs.

Available from stock:
PUBLICATIONS DEPT.

SHORT WAVE MAGAZINE
55 VICTORIA STREET LONDON. S.W.I

" CALLBOOK "
"WINTER" EDITION

Please order early to ensure your copy.

Known the world over as the CALLBOOK, this compre-
hensive reference lists about 300,000 licensed radio amateurs
in the United States Directory and 160,000 or more in the
rest of the world (contained in the " DX Section "). The
entries grow with every issue! In the U.S. Section, licence
classifications are now shown. Each issue is an entirely new
book with revised listings of new licences, names and addresses.
The CALLBOOK also includes much incidental DX informa-
tion. Every amateur operator and SWL needs the latest
CALLBOOK to get the most out of Amateur Radio.

The CALLBOOK has a new look-the directory pages are now
easier to read-upper and lower case print, a much desired
improvement and one we are all accustomed to reading.

DX Listings 58/3 US Listings 75/-

The two together, covering the World, £6/7/6
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