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the best there is and you can build it yourself
with Hallikits
Build your own station, using the finest equipment available - at a price you can afford.
Hallicrafters, the name to remember for top quality S/W equipment, now present
their latest transmitter (H.T.40) and receiver (5X140) in KIT FORM. You can cut down
expense and build yourself equipment to be proud of.

IF HALLIKIT TRANSMITTER AND RECEIVER ARE ORDERED TOGETHE
FEBRUARY AND MARCH ONLY.

H.T.40K TRANSMITTER
A handsome instrument giving
excellent CW and AM performance.
75 watts D.C. output T.V.I. filtered.
Fully band -switched 1"...c the 80, 40,
20, 15 and 10 metre amateur bands
Valve line up. 6DQ5PA ; 6CX8
crystal OSc., and driver ; I2AX7
Speech amp.; 6DE7 modulator ;
silicon H.T. rectifiers. Kit price E43
(Fully wired and tested £52).

SX.140K RECEIVER
Specially designed for operation
with the H.T.40 this receiver covers
the amateur bands from 80-10
metres and the American 6 metre
band.

Features
igh sensitivity : sharp selectivity ;

complete with R.F. stage, S -metre,
aerial trimmer and crystal
calibrator, tuning ratio 25 : I.
Kit price £50 (Fully wired and
tested £56 10s.).

S-108
An inexpensive unit which incorporates
the features normally found in larger
models. Included in the S -108 are a
temperature compensated oscillator and
bandspread calibration for 10, 15, 20, 40,
and 80 metre Amateur Bands.
Features
Slide rule bandspread calibrated on 10, IS, 20, 40
and 80 metre amateur bands. One R.F., two 1.F.,
and separate bandspread tuning condenser.
Temperature compensated oscillator and built-in
s'eaker.
Frequency coverage: Broadcast Band
540- 1500 Kc plus three S/W Bands 1550 Kc - 34 mc.

Price L70

SCOTT'S James Scott (Electricity Service Centres) Ltd
175 St. Vincent Street, Glasgow C.2
Tel: City 3181
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H. WHITAKER G3SJ
Court Road - Newton Ferrers - SOUTH DEVON

Telephone 320
Newton Ferrers

(A.R.B. APPROVED)

Precision crystals of all types in a wide variety of bases covering the complete range 50 kc/s to 18 mc/s in funda-
mental frequencies. All are made to extremely fine tolerances and frequency adjustment can be given up to
.005%. Plated electrodes of gold, silver, or aluminium with wired in spot welded contacts are available.
Quotations can be given for any type of cut, or mode of oscillation, including a complete range of filters with
zero temperature co -efficient over a sensibly wide temperature range.

Special Offer :
400 crystals in the range 7100 to 7150 kc/s inclusive. Brand new and unused post-war production. Specification :
BT cuts, zero temperature co -efficient, gold plated electrodes, wired into FT 241 type holders with standard
pin spacing. Accurately calibrated. Better than average activity, EPR is better than 14 K. Ohms at 30 pf.
input capacity. Price 18/- each, post free. All fully guaranteed and unrepeatable at today's prices. The offer
applies only to the range mentioned above, all frequencies between 7100 and 7150 kc/s available.

VHF ENTHUSIASTS
No more chains of doublers ! A complete new range of crystals for DIRECT output up to 74 mc/s when using
only a simple RF pentode oscillator such as Z77, EF80, etc., full details of this range on request.

P.C.R. COMMUNICATION RECEIVERS.
6 valves. Frequency coverage on three bands :-
850-2,000rn., 190-550m., 6-18 me/s, Super
slow motion drive. Aerial trimmer, volume
and tone controls. Output for 3 ohm speaker
or phones. Available as follows AS NEW
WITH BUILT-IN SPEAKER, E6/1916, carriage
10/- extra on all models. All models can be
supplied with a built-in power unit for operation
on 200/250 volts A.G. at an additional cost
of 39/6 or alternatively the original plug-in
A.C. mains power units are available at 35/ -
extra.

COLLINS TCS RECEIVERS. 3 waveband
covering 1.5 to 12 mc/s. 7 valves, R.F. and 2 I.F
stages, B.F.O., etc. Power requirements 250v
H.T, and 12v. L.T. Supplied brand new with circuit
16/19/6 + 10/6 carriage.
PARMEKO TABLE TOP TRANSFORMERS.
Primary 230 volts. Secondary 620-0-620 volts, 250Ma
tapped 550 and 375 volts, 5 volt 3 amp. 5 volt 3 amp.
New, boxed, 45/- each, carriage 5/-.
CLASS D WAVEMETERS, MARK II. Frequency
coverage 1,900-4,000 kc/s. 4,000-8,000 kc/s. Com-
plete with crystal, valves, spare vibrator. headse
and instruction manual. 6 volt D.C. operation
Brand new, 59/6, carriage 3/6.
MINE DETECTORS, No. 4A. Will detect al
types of metal. Supplied complete and tested with
.nstructions, 39/6 each. Carriage 10/, Batterie
81- extra.

FIELD TELEPHONES, TYPE F. Ideal for
all intercom systems. Two line connection.
Supplied fully tested and complete with bat-
teries and wooden carrying case, 64/19/6 per
pair. P/P 5/-.

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

- 4 LISLE STREET, LONDON, W.C.2

UNIVERSAL AVOMETERS. All models
are offered in first class condition throughout,
fully tested and checked, guaranteed perfect
and are supplied with instructions, leads and
batteries.

MODEL " D "- 34 RANGE 18/19/6
MODEL " 7 "- 50 RANGE ill /10 /0
MODEL " 8 "- 20,000,, -/VOLT 15 gns.

Registered post 5/- extra on all models.

HETERODYNE FREQUENCY METER 0,
No. 2. Frequency coverage 1.2-19.2 mc/s. Opera-
tion 12 volts D.C. or 230 volt A.G. Supplied com-
plete with calibration charts, crystal, valves, leads
and some spares, 16/19/6 each, carriage 10/,
BRAND NEW 100 MICROAMP METERS.
Standard 24" flush panel mounting. Calibrated
0-100 rnicroamp, 42/6 each. PIP I/O.

R.C.A. AR88D RECEIVERS. Frequency
coverage, 550 kc/s. to 32 inc/s. on 6 bands.
Special features include : variable
selectivity, crystal, mechanical bandspread.
B.F.O., noise limiter, tone control, etc.
Operation for 110-200-250 volt A.C. Out-
put for phones or loudspeaker. Supplied
in perfect working order, fully checked,
E35 each. Carriage 30/-.

G.E.C. SELECTEST MULTI -RANGE TEST -
METERS. 1,000,,,/volt A.C./D.C. 37 ranges. Fitted
with automatic cut out. Supplied in perfect order
complete with batteries and leads, 69119/6 each.
Registered post 5/- extra.

P.C.R.3 COMMUNICATION RECEIVERS
Frequency coverage, medium wave and 2-7 and
7-22 mc/s. 0/P for 3 ohms. Supplied in as
new condition, fully tested. 8 gns. each, carr.
10/-. If required with built-in 200/250hf. A.C.
power pack add 39/6.

AR.88 L.F. RECEIVERS. World famous
receiver offered in first class condition, fully
reconditioned. Frequency coverage 75 kc/s.
to 550 kc/s. and 1'5 me/s. to 30 mc/s. Operation
110-200-250 volts A.C. Price 632/10/0 each,
carriage 30/-.

AR.88D SPARES. Complete wavechange switch
assembly complete with screens, new and boxed,
17/6 each. P/P 2/6. New and boxed, 1st I.F.
transformers, 3/6 each. P/P 9d.

R206 MARK II RECEIVERS. 6 wavebands,
550 kc/s-30 mc/s. Two speed drive, B.F.O., noise
limiter variable bandspread etc. Output for 10, 150
or 600 ohms. Power requirements 250 volts H.T.
and 6'3 volts L.T. As new, fully tested. EI5 each,
carriage C2.

C.R.I00 SPARES KITS. Contains 15 valves,
resistor and condenser packs, pots, output trans-
former, etc. All new and boxed, 59 /6 each. P/P 3/6.

COLLARO STUDIO TAPE TRANSCRIP-
TORS. Latest model, three speeds, II, 3* and 74-.
Supplied brand new guaranteed with instructions
and 7" spare spool. Price 10 gns. P/P 3/6.

NATIONAL H.R.O. RECEIVERS. Senior
model, table rnounting. Supplied with com-
plete set of 9 coils covering 50 kc/s. to 30 me/s.
Supplied in first class condition, fully re-
conditioned, 21 gns each, carriage 10/-. Power
units to operate on 200.250 volts A.C.,
extra 59/6
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19 Ranges
D.C. Voltage A.C. Voltage

id. d'ade etul0- 100mV. 0- 10 V.
0- 2.5 V. 0- 25 V.0- 10 V. 0- 100 V. List price : £9. 10s.0-- 25 V. 0- 250 V.
0- 100 V. 0-1000 V. complete with Test Leads
0-- 250 V. D.C. Current and Crocodile Clips.
'0-1000 V. 0- 100µAinA Leather Case if required

39/ -Resistance 0- 10mA
0-20,000,, 0- 10OrnA Size 5+ x 35 x 15 in.0- 2M-rs. 0- IA Weight I lb. approx.

ULTIMINOR,

DESIGNED to offer the widest possible range
of accurate and reliable measurements at the
lowest possible price, the versatility and usefulness
of the Multiminor are now further extended by
specially designed leads. These new leads, available
at no extra cost, will accept crocodile clips or
PRODCLIPS.

The Multiminor takes full advantage of the
possibilities of printed circuit techniques to
achieve outstanding compactness and economy of
weight. The scale is clear and open. The fine red
coloured pointer and effectively damped move-
ment facilitate easy and rapid reading.

For use in Radio, TV, Electronics, Motor Vehicles,
domestic appliances, workshop equipment, you'll
find the Multiminor a great little meter.

MULTIMINOR

FITS THE POCKET

PRODCLIPS (Pat. No. 748811)

with the Multiminor
These cleverly designed spring -
loaded insulated prods are the

complete answer to a long-
standing problem. Press the

trigger to open, release to
grip. Keep your hands

free no matter how diffi-
cult of access your test

points may be!
151- per pair

FILLS THE BILL

Write now for illustrated literature to :-

Avocet House - 92-96 Vauxhall Bridge Rd. - London, S.W.I
VICtoria 3404 (12 lines)

-A
. VCROUP MM12
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Available from
stock Post Free

A GUIDE TO AMATEUR RADIO... 5s Od.
AMATEUR RADIO HANDBOOK (new Publica-

tion by R.S.G.B.), 550 pp
ANTENNA HANDBOOK (Published by A.R.R.L.)

(9th Edition) 19s. Od.
A COURSE IN RADIO FUNDAMENTALS

(4th Edition) 10s. 6d.
AUTOMOBILE ELECTRICAL EQUIPMENT 31s Od.
BASIC MATHEMATICS FOR RADIO AND

ELECTRONICS 18s. 3d.
BEAM ANTENNA HANDBOOK 24s. 6d.
BETTER SHORT WAVE RECEPTION 24s. Od.
CALL BOOK (G's only) 5s. Od.
CHART OF INTERNATIONAL FREQUENCY

ALLOCATIONS - GENEVA, 1960 (Official),
10Kc-40Gc, 51" x 34", wall mounting 8s. 3d.

COMMAND SETS (Published by CQ.)
Information on conversion of many Command
Transmitters and Receivers 12s. 6d.

CQ ANTHOLOGY 16s. 9d.
DXERAMA (3rd Edition) 16s. Od.
FOUNDATIONS OF WIRELESS 17s. 3d.
GUIDE TO BROADCASTING STATIONS

(13th Edition) pp. 112 3s. 10d.
HAMS INTERPRETER (Published by OH2SQ)

(4th Edition) 7s. Od.
HINTS AND KINKS, Vol. 6 lls. Od.
HOW TO BECOME A RADIO AMATEUR* 5s. Od.
HOW TO IMPROVE YOUR SHORT WAVE

RECEPTION 14s. 9d.
HOW TO LISTEN TO THE WORLD, 1962 12s. 6d.
HOW TO GET THE BEST OUT OF YOUR

TAPE RECORDER 9s. Id.
LEARNING MORSE ls. 9d.
LEARNING THE RADIO TELEGRAPH CODE 4s. 6d.
LOG BOOKS Spiral bound (Published by

A.R.R.L.)* 7s. 6d.
MOBILE HANDBOOK (Published by CQ)

(2nd Edition) 24s. Od.
MOBILE MANUAL (Published by A.R.R.L.) 23s. Od.
NEW RTTY HANDBOOK 32s. Od.
NEW SIDEBAND HANDBOOK (Published by

CQ, latest issue) 25s. 6d.
NOVICE HANDBOOK, Tx and Rx, 150 pages 23s. 6d.
OPERATING AN AMATEUR RADIO STATION

(Published by A.R.R.L.)* 2s. 8d.
PORTABLE TRANSISTOR RECEIVER 3s. Od.
QUAD ANTENNAS 23s. Od.
RADIO AMATEUR YEAR BOOK 4s. Od.
RADIO AMATEURS' EXAMINATION

MANUAL 5s. 6d.
RADIO CONTROL HANDBOOK 18s. 9d.
RADIO DATA CHARTS lls. 3d.
RADIO DESIGNERS HANDBOOK (4th Edition)

1,498 pp. (F. Langford Smith) 57s. 6d.
RADIO AND ELECTRONIC LABORATORY

HANDBOOK (7th Edition, by Wireless World). 57s. 3d.
RADIO INTERFERENCE SUPPRESSION lls. 3d.
RADIO VALVE DATA (New Edition now available,

4,800 types listed) 6s. 6d.
S-9 SIGNALS 8s. 6d.
SCATTER PROPAGATION THEORY AND

PRACTICE (H. W. Sams) 25s. Od.
SHORT WAVE RECEIVERS For The Beginner 6s. 6d.
SHORT WAVE AND THE IONOSPHERE 11s. 9d.
SINGLE SIDEBAND FOR THE RADIO

AMATEUR (A.R.R.L.) 14s. 6d.
STEREO HANDBOOK 1 ls. 4d.
SURPLUS SCHEMATICS (Published by CQ) 21s. Od.
SURPLUS HANDBOOK (See p. 420, Oct. '61) 24s. Od.
SURPLUS CONVERSION MANUAL

Volume 1 (3rd Edition) 24s. Od.
Volume 2 24s. Od.
Volume 3 24s. Od.

TELEVISION EXPLAINED 13s. 6d.
THE OSCILLOSCOPE 18s. 6d.
THE RADIO AMATEUR OPERATOR'S

HANDBOOK (Data Publications) (New Edition) 3s. 10d.
TRANSISTORS: THEORY AND PRACTICE

(Published by Gernsback) 23s. Od.
TRANSISTOR THEORY AND PRACTICE

(Published by World Radio Handbook) 9s. 6d.
TRANSISTOR TECHNIQUES (Gernsback) 12s. 6d.
VHF HANDBOOK (Orr W6SAI) 24s. Od.
VHF FOR THE RADIO AMATEUR (CQ) 28s. Od.
WORLD RADIO HANDBOOK, 1962 Edition,

228 pages 19s. Od.
(*. Not strictly applicable under U.K. conditions)

;pi

36s. 6d.

Vi

111

Latest Issues
11111111111111111111111111111111111111111111111111111111:1111:11111111111111110

RADIO HANDBOOK (15th Edition)
Published by Editors & Engineers, W6-U.S.A. 800 pages,

durable binding
Price 68s. 6d. post free, from stock

RADIO AMATEUR CALL BOOK
The CALL BOOK is published in two parts: American
Section only, at 45s. post free; Foreign (non -American)
Section at 27s. post free. Both Editions appear quarterly
and include latest callsign/address listings for all countries,
with much DX data. The only complete directory to the

radio amateur stations of the world
American Section, Spring Edition 45s.; Foreign (non -
American) Section, Winter Edition, 27s. available now

The two together at 65s. post free

THE

RADIO AMATEUR'S HANDBOOK
1962 EDITION - 740 pages fully indexed

Published by the American Radio Relay Ler gue
Price: Standard Binding 37s. 6d., post free
Bound in Buckram, de luxe, 47s. 6d., post free

Buckram 1961 Edition (few only) Reduced to 35s.
post free

DX ZONE MAP Latest Revision
(Great Circle, centred U.K.)

Linen Backed (de luxe) 1 ls. 9d. post free

AMATEUR RADIO MAP OF WORLD
(Mercator Projection)

Much DX Information - In Colour, 8s. 6d. post free -
Second Edition

WORLD SHORT WAVE RADIO MAP
(General SWL and BC coverage, with handbook)

8s. 6d. post free

MAGAZINES BY SUBSCRIPTION
One Year.

73 MAGAZINE 30s. Od.
AUDIO 40s. Od.

CQ, RADIO AMATEUR'S JOURNAL 44s. Od.
ELECTRONICS (Trade only) 160s. Od.
QST, A RRL 48s. Od.
HIGH FIDELITY 58s. Od.
ELECTRONICS WORLD

(formerly " Radio and Television News") 48s. Od.
RADIO ELECTRONICS 52s. Od.
" ELECTRONIC TECHNICIAN!" (Trade only) 65s. Od.
TELEVISION 55s. Od.

*Binders for CQ 30s. Od.
Post free, ordinary mail only

Subscription Service for all American Radio and Technical
Periodicals

SHORT WAVE MAGAZINE
Publications Department
55 VICTORIA STREET, LONDON, S.W.1
ABBEY .5341
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SEE

and

HEAR
the
imaginatively
designed MOSLEY CM -1 receiver
11111First low priced receiver with double conversion and crystal controlled first oscillator.
11111111First receiver with 5 dual-purpose valves of one type and 4 semi -conductor diodes which

perform all functions usually requiring 12 or more valve sections.
First low priced receiver with selectivity, sensitivity and stability that equals receivers
selling for $100.00 or more higher.

FEATURES and PERFORMANCE:
Diode detector for a.m. and product detector for s.s.b.
and c. w.

Calibration every 5 kc. WWV reception at 15 Mc.
Selectivity : 2.5 kc. at -6 db. Automatic noise limiter.
Sensitivity : 1/2 microvolt for 10 db. signal-to-noise
ratio on ten metres.

J
RCONVERTE

iRMNTStability: Less than 500 cycles drift after one -minute

MODEL CIA -1
RECEIVER
CABINET

BACK

TERMINAL

warm-up. MODEL STRIP

CV 160

Less than 200 cycles change for 10% line voltage CONVERTER

change.
Image and i.f. rejection: 35 db. minimum.
Power consumption: 33 watts. (230 volts cue., 50 to
60 c.p. s.)

Rear chassis accessory facilities: Transmitter relay
terminals, accessory power socket, external speaker/ reception on most 80 metre band receivers.

VOX terminals. Transistorized, crystal controlled, printed circuit
Write for complete descriptive brochure and the name and self powered.
of the dealer handling the CM -1 in your area. Designed to attach directly to rear of the Mosley
Net Price £86. (All crystals included). CM -1 and adaptable to most other receivers.

Net Price £7. 10. 0.

agghrq
15 Reepham Rd., Norwich, Norfolk

New! MOSLEY 160 METRE CONVERTER
Model CV -160
Converts the 160 metre band, 1750-2000 kc. for

"Worlds Leading Manufacturer
of Amateur Radio Aerials"
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CRYSTALS & COMPONENTS LTD.
(Dept. S.W.3) 2 & 4 EARLHAM STREET, CAMBRIDGE CIRCUS, LONDON, W.C.2.

Tel.: TEM 1189. A few minutes walk from Leicester Square or Tottenham Court Road Underground Stations

"GUN FIRE"
MAINS TIME
SWITCHES

Type (3) Mains driven
time switches by first
rate manufacturer, 200-
7.50v. 50c. 10 amp. con-
tacts, 62/6. Can be
supplied with up to three
" makes " and three
" breaks " every 24
hours. Supplied with one
set of contacts. Extra
contacts 4/- pr. Type (4)
as above but with 20 amp.
contacts. Price 69/6.
P.P. 2/6.

SILICON RECTIFIERS
Miniature silicon power diodes at new prices.
Made by one of England's greatest manufacturers.
Type (I) 400 P.I.V. 250mA D.C. output. Price 3/6.
Type (4) 1,000 P.I.V. 0.45 amp. Price 8/6.

MODULATOR UNITS
Type (I) Ex the 1985/1986 Aircraft T/X 7 watts
class B output. Crystal or low impedance input
Output matches TT 15. Complete with valves,
10/-. P.P. 3/-.

I.F. AMPLIFIER STRIPS
Three stage I.F. Amplifier strips ex the T.R.
1985/1986 series transmitters. Frequency
9.72 Mc/s. Widely used as an F.M.I.F. amplifier,
etc. Price complete with valves, I0/- each. P.P. 3/6,

ROC UNIT TYPE R.1I4
An excellent basis for a 2 Metre Converter.
See February Short Wave Magazine. Complete
with valves and Jones plug and sockets. Price
15/- post paid. Extras if required - Crystals
5/-. I.F. Trans., as specified (unconverted), 2/6
P.P. 2/6.

TYPE 46 TRANSCEIVERS
The best bargain for many years. These fine
Walkie Talkies are now available in new condition,
complete with all accessories at a give-away
price. Three channel crystal controlled T/X and
R/X, supplied complete with one pair crystals,
coil box, leads and plugs, valves, headset with
throat mike. I watt output, Coverage 6.7-7.3
Mc/s. band. Requires only 150v., 12v. and 3v.
dry battery. Range over 10 miles. Full instructions
and circuit supplied. These units have been
" demobbed " by removal of the " Send/Receive "
switch. A replacement switch with fitting instruc-
tions is supplied. We offer this fine unit with all
accessories as listed above at the ridiculous price
of 30/- or two for 57/6. P.P. 6/6 each set.
Batteries are available at 24/- per set.

MAINS TRANSFORMER BARGAINS
Type (26) input 230v., output 250v. 60mA (H.W.) and 80v. at 0.1
amp., 5/-. P.P. 2/-. Type (350/120) 350-0-350v. 120mA 6.3v. 3} amp.
5v. at 2 amp., 16/6. P.P. 3/6. Type (5K) 350-0-350v. 350 ma 5v.
3 amp. tapped at 4v. 2v, 2 amp. 10 kV. ins. 20v. I amp.7.5v. I amp.
SkV. 5 mA. Price 25/-, P.P. 6/-. Type (6V4A) 6.3v. 4 amp. Price
8/-. P.P. 2/-. 250-0-250 60 mA 6.3v. 4 amp. Price 9/6. P.P. 2/-.

I.F. TRANSFORMERS
Good quality iron -cored 465 Kc/s, Type (I) size I; in. x I in. x2} in.
Price 2/6.

OUTPUT TRANSFORMERS
Single ended 3,000 ohm primary 5 ohm secondary, Price 3/6 P.P. I /9
Push -Pull. 5,000 ohm to 3 ohm. Price 4/- P.P. 1/9
Push -Pull. 7,500 ohm primary, 3 ohm secondary. Price 12/6 P.P. 2/6
"Collins" Potted. 7,500 ohm primary, 500 ohm secondary, 2.5 watts. Price 12/6 P.P. 2/6

CRYSTALS
It is virtually impossible to advertise
our complete range of crystals. We have
now compiled a new list of current
stocks. Please send S.A.E. for lists by
return post.

SUB MINIATURE
V.H.F. VALVES

Type CV 468 (EC70) 6.3v. 175v.
750m/w at 500 Mc/s. Wire end
triode type CV467 (EF70) 6.3v.
GM 4/5 rnA/V. Wire end tetrode
CV450 I (Ruggedized EF73) 6.3v.
100v. GM 5 mA/V. Any of the above
(your choice) three for 10/-.

50 MICROAMP METERS
Made by Sangamo Weston. Brand new type 5.145
Size : 3 x 24 in., 850 ohms resistance. Four scales
operated by lever " Set Zero," " 0.3," " 0.300."
Easily coupled to rotary range switch by cord or
lever. A gift at 20/-. P.P. 1/6.

" VENNER"
14 day clockwork time switches. One make and
one break every 24 hours. Complete with key,
I amp contacts. Price 22/6. P.P. 2/6.

MINIATURE COMPONENTS
Please quote reference No.

0.1 MAGNETIC EARPIECE 100 ohm

D.2 MAGNETIC MICROPHONE 300 ohm
D.3 CRYSTAL MICROPHONE
D.4 MAGNETIC MICROPHONE 700 ohm
U.S 8.5 K POTENTIOMETER
D.6 3 Way Switch
D.7 I Meg. POT.
D.8 20K POT. with switch

5/6
5/-
3/-
3/6
2/-
1/6
1/6
1/9

TRANSISTORS: MULLARD
OC 44 7/6 OC 75 5/-
0C 45 6/6 OC 8Id 6/-
0C 71 4/6 OC 81 6/ -

or matched pr. 13/6
Sub. Miniature OC 622 5/-

Goltop power transistors J30/10 PD
3 amp, 7/6. NKT 452 (OC 26), 9/6

TRANSISTOR
EQUIVALENTS

OC 44, OC 71,
OC 72, 3/6 each

BARGAINS IN
ELECTROLYTIC CONDENSERS

40 mfd. 250v. 1 /6 I mfd. 15v. I /9
50 mfd. 150v. 1/6 2 mfd. 15v. 1/9

20+20 mfd. 150v. 2/- 5 mfd. I 5v. 1 /9

50+30 mfd. 150v. 2/- 8 mfd. I 5v. 1 /9

40+40 mfd. I50v. 3/- 10 mfd. 15v. I /9
50+50 mfd. 275v. 3/- 16 mfd. 15v. 1 /9

500 mfd. 25v. 2/6 32 mfd. 15v. 1/9
50 mfd. 30v. 1/9

BC 610 TUNING UNITS
These compact units (size 9 x 4 x 2 in.) were used
as plu-in tuning boxes with the BC6I0 TX. They
contain miniature variable condensers of 140 pf
and 100 pf, a standard size 50 pf ditto. A 14 in.
dia. 0-100 graduated knob/dial AD.P.D.T. toggle
switch and several ocher components. Coverage
is 5-6.35 or 6.35-8 Mc/s. Price 6/6 each. P.P. 3/-

A.P.N.I. RADIO ALTIMETER
Transmitter unit, includes two 995 Acorns and
Transducer, as used in Wireless World Wob-
bulator. Price 6/6. P.P. 2/3.

AUDIO AMP (ex above)
includes 2-I2SH7 and one 12517, 5/-. P.P. 2/6.

TERMS OF BUSINESS
CASH WITH ORDER. Handling charge of
1/6 on all orders under 20/- where P.P. is
not otherwise stated.
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THE DRAKE 2B RECEIVER
(new from U.S.A. with a very high reputation)

Price : Receiver complete with crystal calibrator
and " Q " Multiplier/Speaker Unit, L138

(Units available separately)

April, 1962

CDR ROTATORS (USA)
AND CONTROL UNIT

Rotator handles a 150 lb. load with ease. Fits
cubing i" to 2" dia. Weighs only 10 lbs.
Weather proof. Instantaneously reversible.
input 220/240v. A.G. Price : Rotator and
Table Indicator. £18 . 19 .0

PLEASE NOTE.
These Rotators are
especially made for
KW and do not re-
quire a mains step-
down transformer.

K.W. QUALITY EQUIPMENT*
* KW " VICEROY" S.S.B. TRANSMITTER

180 watts P.E.P., full vox, 10-80 metres. Send for details.
* THE KW500 LINEAR AMPLIFIER

500 watt P.E.P. input, grounded grid P.A. Suitable for being driven
by the KW " Viceroy " or similar transmitter. Including 1750
volt H.T. supply. 1.87 . 10 . 0 plus carriage

Other KW equipment usually available from stock:-
* KW VANGUARD. 50 watt Transmitter. A.M. and C.W.
* KW VICTOR. 120 watt Transmitter. A.M. and C.W.
* KW VALIANT. Mobile and fixed station. Tx.
* KW 160. "Topband " Tx. High level mod and BK C.W.
* " KW Match" SWR Meter. Low and high Pass Filters. Micro-

phones. Dow -Key Relays, etc.

WE CAN NOW GIVE PROMPT DELIVERY ON THE K.W. " VICEROY " S.S.B.
TRANSMITTER MKI I AND MKI I I -ALSO ON " VANGUARDS," VALIANTS"

AND " VICTORS."

Main D stributors for

ADyour NEW Communications Receiver

hallicrafters
(also HT 37 TX)

DRAKEGELOSOMOSLEY

latest HQI45X, HQI70 and HQ180 in stock

*THE KW " VICEROY" S.S.B. EXCITER
Very SUITABLE FOR DRIVING THE P.A. of your A.M. transmitter. It is
not difficult to change your Class " C " stage to a linear.
Similar in appearance to the KW " Viceroy " but with self-contained
power supply. 8 watts Input sufficient to drive Linear 6146's, TT21's,
4/l25A, etc. Low impedance output. Full VOX control and anti -trip.

£90 .0.0 plus carriage

EASY TERMS AVAILABLE

(Model 2B) (G209 -R) (CM -1)

IMPORTERS OF U.S.A. EQUIPMENT

Make sure you buy a new
Receiver that is " peaked to
perfection." Our engineers
take a pride in adjusting all
imported Receivers to meet
manufacturers' specification.

We believe we have the largest turn-
over of imported amateur receivers
in the U.K. Our stocks are always
changing, therefore you can be
assured that you get the latest
production model.

We stock :-
MOSLEY. Beams and Vertical.
K.W. TRAP DIPOLES.
B & W PHASE -SHIFT NETWORKS £2.15 0.
McCOY 9 Mc/s S.S.B. FILTERS £I6. 10 . O.
FERRITE BEADS for the 5 Band Aerial described in the
December 1961 " Bulletin " 50 for 19/6, 100 for 39/-.

Most available on easy terms.

TRADE IN YOUR RECEIVER FOR A NEW ONE !

K.W. ELECTRONICS LTD., VANGUARD WORKS
I HEATH STREET, DARTFORD, KENT. Cables: KAYDUBLEW - Dartford. Tel. Dartford 25574



FOR THE RADIO AMATEUR AND AMATEUR RADIO

SHORT WAVE

EDITORIAL
As the seasons change, so the focus of the average enthusiastOutdoors changes in relation to his hobby. With the summer coming,

there is the prospect of portable work once more. For many, this means field days on
the HF bands or trips round the mobile rallies; for others, it is VHF operation .from

some particularly advantageous location; and for some it may be a lone trip by car,
by bicycle or even by " public transport," and then on foot to a quiet spot for a little
DX under conditions very different from those at the home location.

Whatever the objective or the gear to be used, everybody who wants to have first-hand
experience of all aspects of Amateur Radio activity should spend at least one season

working under " portable conditions." There is much to be learnt .from the operation
of building up simple gear with low -consumption battery valves or transistors, and taking
it away on holiday. At the other end of the scale is the portable expert with a hot VHF
converter, battery -operated receiver and transmitter, and knock -down beam aerial
system - all capable of being transported to a distant mountain -top for a week -end's

camping.

Radio in some form or other can be an accompaniment on any holiday, and if it means
that " special gear " has to be provided to enable one to keep in touch with what is
happening on the bands, so much the better! The point is that there is so much useful

experience to be gained from all such activities.

Portable operation is something we would recommend all readers to tryfor themselves-
and now is the time to be thinking about it.

WORLD-WIDE COMMUNICATION
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Two -Metre
Transmitter

Circuits
PROVEN DESIGNS, WITH

ALL ESSENTIAL DETAILS

THE merit of the circuits discussed here is
that they can be relied upon to work well

and to give entirely satisfactory results. Within
the scope of this article-which is intended for
those with an active interest in VHF and some
constructional experience-it is not possible to
give detailed information as to construction in
each case. The point is that with the values
stated, and a good " low -loss layout," i.e. all
usual precautions taken as to short leads and
screening, with the circuit elements following
the diagram sequences, the PA should produce
RF on two metres on the first tune -through.
How much there will be, and how well the
transmitter behaves, will depend upon how
carefully the constructional work has been
done.

It should also be noted that these circuits
-which are for guidance and information as
much as anything-can be used in pieces. That
is to say, in the circuit of Fig. 1, the section
V1 -V3 can be looked upon as a complete
exciter unit, to drive other types of PA, or
an 832/832 combination tripling to 70 centi-
metres. Similarly, in the circuit of Fig. 2,
V1 -V2 comprise a standard CO/buffer unit to
give output .up to 72 mc, which could be used
to drive a 5763 doubling to 144 mc, followed
by, say, an 832 PA, for a low -power two -
metre transmitter, perhaps running eventually
to a Mullard QV1-150A (all -same 4X150A)
for full power.

At Fig. 3 is the basic circuit for a medium -
power two -metre RF amplifier, which will
work well with all the valves specified (though,
of course, with different HT/DC input and
drive requirements) and with only slight varia-
tions in coil values, to compensate for differing
valve inter -electrode capacities ; usually, these
can be corrected by squeezing in or spacing
out turns, or separation. Probably, the best
choice for this PA would be the Mullard
QQVO6-40A, but the 829B (3E29) goes well
in it, too. (See Fig. 3, p.68.)

Some General Points
In the circuit of Fig. 1, the PA stage V4

should be arranged so that its grid side is
totally screened from the tank circuit-this can
best be done by mounting the PA so that the
upper part of the valve envelope and its anode
connections project into one end of a box, like
a trough, in which are mounted C18, L8, L9
and C19, with the Ae. output socket.

Similarly, in the Fig. 2 layout, valves and
circuits operating at the same frequency should
be well screened from one another-this is,
indeed, one of the basic principles of VHF
construction technique.

Turning to Fig. 3, the grid side of the valve
should be wholly enclosed in a screening box,
with only the glass envelope and its anode
connectors protruding-from these connectors
the output circuit C4, L4, L5, C5, C6, RFC
can be built up, in such a way that no part
of the grid side is " visible " to this tank
section.

The capacities marked Cn in Fig. 3 are, of
course, neutralising condensers ; for most of
the PA valve types mentioned, only a very
small capacity is required, and is obtained
simply by taking a short length of stiff wire
from each grid and " showing " it to the oppo-
site plate, alongside the valve envelope ; the
adjustment is so to dispose the wires, by bend-
ing, that with normal HT and bias on the PA,
but no drive, there is no sign of self -oscillation,
squiggers or take -off as Cl and C4 are varied
against each other ; similarly, with HT off
but drive on, there should be no flicks in a
grid current meter as C4 is swung through
resonance. All the valves specified are suffi-
ciently docile to allow this adjustment to be
made quite accurately, provided the grid side
is properly screened.

As regards PA tank circuit construction :
In Figs. 1 and 2 the " long -lines " method is
used, the circuit elements simply being laid out
in parallel along a length of about 8 ins., suit-
ably supported as necessary by stand-off insu-
lators. In the case of Fig. 2, however, the
tank is made in a manner (due to G3CGQ)
more economical of space, by folding it to
form a coiled Lecher line, as in Fig. 4, p.67.
In practice, this has been found to give excel-
lent results.

Modulation

A modulator for a two -metre PA is required
to give plenty of audio-the ratio is of the
order of 70w. minimum audio power available
for 100w. DC carrier input. Undermodulated
carriers are a common phenomenon on two
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V5: 6BW6

0 4- 300v
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V4 L8

kpomod. Mod
+500volts

Fig. 1. General arrangement of an effective two -metre transmitter running about 90 watts input. Vi -V3 is the exciter section, giving
plenty of drive at 149 me for the PA, the grid circuit of which Is made self -resonant ; that is to say, L6/L7 are tightly coupled into
L5, which is tuned, and the inductance value of L6/L7 is adjusted (by squeezing in or opening out the turns) until enough grid current
is shown at the operating frequency. In this circuit, the QQVO6-40A could be pushed to 100 watts input by coupling L9 to get 200 mA

at resonance tune.

COIL DATA

LI - 12 turns 20g. enam., dia., 5/8 -in. long.
L2 -5 turns similar to LI spaced approximately

1/8 -in. from Ll.
L3 - 10 turns 20g. enam., 4 -in. dia., fin. long.
IA - 4 turns 18g., silver plated, 4 -in. dia., 4 -in. long.

-4LS turns 16g., silver plated, 5/8 -in. dia., 7/16 -in.
long with 2 -in. leads.

L6, L7 -2 turns each, 16g., silver plated, wound in
one piece with 5/8 -in. gap; turn spacing
approximately 3/16 -in.

L8 - Parallel line 74 -ins. long, 3/8 -in. dia. 1 -in.
c -to -c spacing.

Leads to PA anodes 2 -ins. long, 3/8 -in. wide
phosphor bronze strip.

L9 - Hairpin, 1/8 -in. dia. wire, 7/8 -in. c -to -c spacing,
2 -ins. long.

metres, and are an irritation and an annoy-
ance to a great many people attempting to
resolve them. Very often this is due to " having
to keep the gain down to avoid RF feed-
back," this in turn being because the speech -
amplifier is not properly screened ; for
comfortable working with full audio power,
the modulator unit as a whole should be well

Table of Values

Fig. 1. Circuit design for Two -Metre Transmitter

Cl, C19 = 20 µµF variable
C5, C9,

Cl) = 2-10 11µF variable
C2 = 47 p).iF silver mica

C3, C4,
C8, C10,

C12, C14,
C15, C16,
C17, C2I = .001 IAF ceramic

500v.
C6 = 22 ngF ceramic

C7, C11 = 68 AtiF ceramic
C 18 = Two circular metal

discs, dia.
screw thread adj.

C20 = .001 piF 1500v.
ceramic J1

RI, R3,
R4, R6,

RIO,R14,
R16, R17
R2, R5,
R7, RI2
R8, RII
R9, R13

Ml
M2

= 470 ohms, i-w. V
= 100,000 ohms, # -w. V2, V3
= 180 ohms, 1-w. V4
= 12,000 ohms, iw.

75,000 ohms, i-w. V5

RI5 = 33,000 ohms, 1-w.
R18 = 20,000 ohms (two

10,000 ohm 10 -
watt in series)

R19 60,000 ohms (four
15,000 ohm 1 -

watt in series)
R20 22,000 ohms, 10

watt
R21 = 33,000 ohms, 10

watt
R22 12 ohms, f -w.

RFC Approx. 20 ins.
26 SWG enam,
close wound
*-in. dia.

Insulated key jack,
closed circuit

= 0-5 mA meter
= 0-250 mA meter
= Brimar 12AU7
= Brimar 5763
= Mullard QQV06-

40A
Brimar 6BW6

screened, and all external leads by-passed ; it
is also very important to run PA and modu-
lator from separate power supplies ; where
possible or convenient, it is likewise a good
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r -

Grid side screening box

i

L_J

04V07 -40 829B 3E29

5894 QQV06 - 40A

L2

RF drive c)Li

.-----vom-Og L3
R2

Bias

C2

2
L4

C4 4 ( L5

Aerial
<0

C6 7. C5

.RFC

500-700v

829B . 3E29 - Dual pentodes with suppressors
internally connected to cathode.
Screens common.

OQV07-40 5894 ; Q0V06-40A,Dual tetrodes
with common screens. All top cap
anodes. Base connections same
for all types

Fig. 3. Basic two -metre PA circuit for the valves specified - and see text. Using a QQV06-40A, with 600v. on the plate and 200v.
screen HT, the drive should be adjusted to give a grid current of around 15 mA against a fixed bias of about -20v. (or -75v. total
bias, taking Rl, R2 into account). With correct loading, the tank circuit will dip at about 200 mA, and at this input of 120 watts,a

100w. lamp should light up brilliantly. For this PA. the driver stage could be an 832, following the V1 -V3 section of Fig. 1.

CI
C2, C3,

C5
C4

Table of Values
Fig. 3. Two -Metre RF Amplifier

= 25 + 25 kinF
= .001 µF
= 6 + 6 naT per

section, well spaced

C6
C7, C8

Cn
RI, R2

= 20-25 i.inF
= 500 µµF
= see text
= 7000 ohms, lw.

Lt - Single turn 16g. enam., 4 -in. diameter, between
L2, L3.

L2, L3 - Each 4 turns 16g. enam., 4 -in. diameter,
separated by 4 -in., for placing Ll, and
centre -tapped.

L4 - Total length of 15 -ins. 4 -in. soft drawn copper
tubing, silver plated, folded U -shape, with
arms 5/8 -in., centre -to -centre. Ends con-
nected to valve anodes by 14 -in. lengths
flexible copper strip (or coax braid).

L5 - 8 -in. length 14g. enam., folded U -shape, with
arms set to separation.

RFC - 20 -ins. of 18g. enam. close -wound on a pencil
and sprung off.

sense ; the tank circuit should never be brought
to resonance in the unloaded condition. A non -
resonant length of coax plugged into the Ae.
socket on the transmitter, with a lamp -holder
at the other end, will enable you to put in
lamps rated from 25 to 100 watts, and is as
simple a way as any to provide a load while
at the same time enabling you to see what is
happening as the tuning -up procedure goes on.
For one thing, you will find that the position-
ing of the hair -pin pick-up loop with respect
to the tank section proper can be very
critical, especially at the higher inputs ; for
another, an adjustment by which minimum dip
under load almost coincides with maximum
plate current off -resonance may be found to
be giving maximum RF output as seen on the
lamp load ; and thirdly, the adjustment for

Newsagents anywhere in the world can get Short Wave Magazine
through the usual trade channels
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R2
C3

--- R3

V7
A

=C43 C42

9'

h al
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a" het

ECCO3

111-1711rr SiE
: 

510

VC: lEC90

2

V9 -V10 807

0 475V

300 V
Octal power
plug to tx.

4 5

7

Octol
power

atc

k bp

Fig. 5. Circuit layout for a 45 -watt modulator, originally designed for the transmitter circuit of Fig. 2, with which it interconnects.
For use with any other transmitter, either ignore, or modify suitably, the wiring beyond T2. As explained in the text, on VHF it is
found better to work to a 7 : 10 ratio of available modulating power (watts) to DC carrier input (watts), rather than the 1 :2 ratio

recommended for AM phone operation on the HF bands. Note: The phone connection at SIB should be to HT-.

Table of Values
Fig. 5. Modulator for 45 watts of audio

Cl = 100 µ1.1.F
C2, C5 = .005 pF

C3 = 32 AF, 250v. elect.
C4 = 16 AF, 250v. elect.
C6 = 25 25v.
C8 = 500 p.t4F, 1000v.
C9 = .005 µF. 1000v.

CI4 = .002 t,F. 1000v.
C7, CIO,

C11, C12,
CI3 .001 p.F. min.,

Hunts W99
RI = 2 megohms
R2 = 47,000 ohms

R3, R6 = 100,000 ohms
R4 = 1 megohm

potentiometer
R5 15,000 ohms
R7 1,500 ohms

R8 = 1 megohm
R9 = 1,000 ohms

RIO = 250 ohms
R11, R12 = 20 ohms
R13, R14 = 100 ohms

R15 = Meter shunt
TI = Driver xformer

(mod. xformer
ex-SCR522)

T2 Mod. xformer,
Woden UM2

Sw. 6 -pole, 3 -way
Yaxley type

V7 = ECC83
V8 = EC90

V9, Vl0 = 807's

maximum lamp indication may not be the
correct setting for maximum RF into the
aerial, as shown by a remote -reading field
strength meter, or RF radiation indicator.
Since it is RF into the aerial that is one of the
important factors in establishing the efficiency
of the installation as a whole, it follows that

time taken in setting up the PA correctly is
well worth while.

And having got maximum RF into the aerial,
there should be enough audio power available
to modulate it fully, without having to cut
down on carrier level if reports of inadequate
modulation are received.

CAREFUL ABOUT LAPSED LICENCES
We still hear from readers who, having let their

licences lapse temporarily, find that to get a call -sign
again (even their own old one " reserved " with the
G.P.O.) they have to pass both examinations, no
matter if they do hold what look like exempting
qualifications. A case in point is a GM who was
licensed in 1947 and then let his permit lapse in 1958
on becoming a commercial marine radio officer.
Though he holds the 1st Class PMG and two higher
City & Guilds certificates, he must still take the
R.A.E. and Morse test (and pass them!) to get his
amateur call -sign back again. For their own reasons,
the G.P.O. will not budge on this issue-so the moral
is, keep your licence going, which means not only
" reserving " the call -sign but also paying the full fee.
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STABILISED LOW -VOLTAGE
DC SUPPLY

FOR TRANSISTOR APPARATUS,
AND USING TRANSISTORS

THROUGHOUT

B. J. P. HOVVLETT (G3JAM)

The "stiffest" power supply in everyday use is
the lead -acid accumulator, the word " stiff"
being used to indicate very low internal resist-
ance. The public mains supply is also stiff in the
same way, but when transformed to a different
pressure and rectified, the internal resistance of
the components used to accomplish this can
cause the final result to fall far short of the
accumulator in terms of " stiffness." For units
taking a variable current, such as Class -B audio
amplifiers, any voltage -sensitive device, VFO's,
electronic voltmeters, television waveform units,
counter chains, digital voltmeters, wavemeters
and frequency meters-to name only a few-very
stable power supplies are not only desirable, they
are essential. In this article an account is given
of the processes involved in developing a low -

voltage power supply for all kinds of transistor
apparatus. Its uses are manifold and it can itself

be taken as a calibration standard.-Editor.

UNTIL recently the writer knew very little about
the design of electronically -controlled power

packs using transistors, and imagined the process to
be similar to that for valve types. However, it was
decided to begin at the beginning, just as if such
devices had never existed, and to see where the path
led.

The basic principle involved is to employ a
transistor or valve as a " valve " in the hydraulic
sense of the word. To do this, one must first have a
standard value of pressure, in this case electrical
pressure-a battery or its equivalent, in fact. The
simplest way to connect these two devices together
as a control unit is shown in Fig. 1. Here we have a
PNP transistor arranged so that the input, which
must be at somewhat higher voltage than the desired

0
C

TR4

MIN

V -ref

T

0
V -out

O

( X
445 I

Fig. 1. Simplest stabiliser circuit. V -out will always be
slightly less than V -ref, and V -in must at all times be greater

than V -out by 3-4 volts at least.

output voltage, is applied to the collector, and the
battery reference voltage to the base. The emitter
will take up a potential substantially the same as the
base.

On drawing current from the emitter, its potential
begins to fall. However, the fall causes a (smaller)
current to flow to the base from the battery, which
enables the transistor to restore most of the lost
voltage on its emitter. In other words, the transistor
" opens up." The base current is smaller than the
output current because, in this sense, the transistor is
a current amplifier. In a practical case, an 0072
would have to draw 1 mA of base current from the
battery to allow 50 mA to flow from the emitter, and
the output voltage would drop slightly, but not as
much as the input in many cases.

With this arrangement, one is tied to standard
battery voltages only and, to gain freedom to change
the output voltage at will, a second transistor is added
(TR2 in Fig. 2). Here TR1 is the emitter follower,
as before, but now the base is being fed from TR2,
itself arranged as an amplifier of the reference voltage.
The battery voltage is combined with a portion of the
output, selected as a potentiometer, and applied to
the base of TR2. If this causes TR2 to run a
changed value of current, the resultant change of
collector voltage (and hence the base voltage of TR1)
will occur in such a direction as to reverse the action
so as to produce equilibrium with V -out slightly
higher than V -ref., plus whatever portion of the
output was selected on the potentiometer. Minimum
voltage occurs with the slider near the " top." With
the slider at the bottom, V -out = V -in, and there is
no control at all.

To produce the aforementioned 1 mA in the base
of TR1, we may be pushing only 100 microamps.
into the base of TR2 (which could be an 0071) at
maximum load. This would represent a great
improvement from the battery point of view, were it
not for the fact that the battery is now being charged
slowly! This may produce undesirable long-term
variations which somewhat offset the greater sensitivity
of the arrangement. The variable voltage might well
outweigh this consideration.

To obtain greater power handling capabilities, a
" current amplifier " can be tacked on (see Fig. 3).
Here a suitable type for +-amp. or so would be the

Fig. 2. Improved arrangement to obtain variable voltage and
tighter control. A 4t -volt battery enables all voltages from

V -in down to 5 volts to be obtained.
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Fig. 3. Adding a current amplifier TR3 reduces the loading on
TR2 and results in improved stability. About half -an -ohm
Of internal resistance is exhibited with one current amplifier,

and a fifth of an ohm with two in cascade.

Mullard 0C26 or similar. Alternatively, on the load
originally considered of 50 mA only, the battery
current would become smaller still, each current
amplifier which is introduced increasing the control
ratio. Extra current amplifiers are added for one or
other of these two reasons, and it is not uncommon
to see three or four in high-grade supplies.

Once the current in TR2 has been reduced to a
fraction of a milliamp. in this way, we might consider
rearranging this part of the circuit, including the
battery in series with the emitter of TR2, taking the
base to the slider of the control potentiometer direct
(Fig. 4). The reason for making this change is so
that a Zener diode can be introduced instead of a
battery. Paradoxically, extra current must now be
bled into the Zener diode (which has been described
by one writer as a " low voltage neon ") to swamp
variations in the current of TR2 ; about 25 mA
would be suitable.

However, both TR2 and the Zener diode are being
supplied from the unstabilised part of the power pack,
and small potential variations will occur even across
a Zener diode.

It is at this point that professional designers begin
to diverge. Some choose to build -in a second
auxiliary stabilised supply just to feed the reference
Zener diode in the knowledge that this auxiliary pack
will be on constant load and can therefore be made
quite cheaply. However, in a number of small packs
built by the writer (in his professional capacity) a
certain amount of artifice is employed to steady -up
the reference voltage without recourse to a separate
supply.

Practical Case
The maximum current required in this case was

300 mA to supply ordinary transistor radio receivers.
Accordingly, the mains transformer is no bigger than
6.5 volts at 1 amp. and places a limit on the output
straight away. The rectifiers are silicon I -amp. type
(though germanium ones are just as suitable).
Referring to Fig. 5, it will be seen that these are
arranged in a voltage doubler with two high capacity

electrolytic capacitors (No ! there are not too many
noughts) of 12v. DC rating. These particular con-
densers are very small (the Hunts is 2 ins. by 1 in.
dia. and the Daly is 11 ins. x 1 in.) but appear to be
as yet in short supply.

In the previous diagrams the circuit notation was
kept the same to illustrate corresponding functions.
In Fig. 5, we have returned to normal. It should be
noted that the functions of TR3, 4, 5, and 6 have
been explained, and it is now TR1 and TR2 which are
new. TR1 amplifies and inverts any voltage across
the 15 -ohm resistor in series with the earthy end of
the Zener diode. TR2 is an emitter follower supply-
ing the Zener diode, and its base is direct -coupled to
TR1. Consequently, TR1 and TR2 are solely
employed in maintaining constant current through,
and hence constant potential across, the Zener diode,
despite considerable variations in the unstabilised
supply. However, even when all this has been done,
the pack still exhibits some positive internal resistance,
albeit only a fraction of an ohm.

It seems absurd that, to include resistance in the
output circuit, one can reduce the apparent output
resistance. But such is the case ; R6 (1/10th of an
ohm approx.) is in series with the " earthy " output,
and the lower end of the Zener diode network is taken
to the load side of it. As current is drawn from the
unit (and if the value of R6 is just right), a voltage
will build up across R6 which " jacks -up " the Zener
diode and the whole power pack voltage by just the
right amount to counteract any slight residual internal
resistance it may exhibit without it. The capacitor
C3 (50 pF) reduces hum and the possibility of self -
oscillation.

It is hoped that enough information has been
given in this article to enable readers to alter or
modify the power pack to suit individual needs
quickly and accurately-and put in some fuses!

In general, the 0C35 transistor is able to give a
great deal more current than that required by the
writer: if an unlimited source of power were avail-
able (for instance, from a large battery charger) and
currents up to the maximum from the 0C35 (several
amps.) were to be drawn, it would first be necessary
to ensure that its own base drive transistor is large
enough to give this. Under these circumstances, it
would be safest to leave the present circuit exactly as

Fig. 4. Having reduced the current through TR2, the V -ref
can be re -positioned and/or a zener diode used instead of
a battery. With a zener diode, R should be about 300 ohms.
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Mains input ti

X
449

Fig. 5. Circuit complete of the stabilised DC power supply unit described by G3JAM, and intended for low -voltage transistorised
equipment for which a constant terminal voltage is necessary over a wide current range. Output control is by VR1, and the unit as
shown will give up to 400 mA or so at any voltage between about 6 and 12 volts. The development of this circuit, several modelsof

which have been built for professional laboratory work, is discussed in the text.

it is, but to add another 0C35 after the one shown,
connected in the same way, so as to make the unit a
four -current amplifier job. Large heat transfer
capabilities would be needed up to a square foot or
so, dependent on mounting position. The makers'
data sheets should be obtained before running near
maximum ratings.

The pack shown in Fig. 5 will give 400 mA at
6 volts, up to 250 mA at 12 volts, current limitation
being the rectifier arrangement. The off-load rectified
voltage before stabilisation is about 20 volts, sinking
to 13 volts at 300 mA. This is why stabilisation can
only be obtained within a certain range of voltages
and currents. The output voltage is arranged to
remain absolutely constant within the ranges given.

Some Special Applications
It sometimes happens, as in the writer's case, that

the power supply is going to be subjected to frequent
short-circuit loads, either in the course of testing
unproved apparatus or during sessions of circuit
design and development.

In many cases, where a certain amount of internal
resistance can be tolerated by the load, it is sufficient
to feed it through a small lamp. If a short occurs,
the lamp lights as a warning, the fuse stays in and the
voltage falls to nothing across the load. In other
cases, where the protection which this practice affords
is needed. often the lack of stability of the voltage
after the lamp causes undesirable side effects, actual
oscillation or, at least, falsifies results.

However, there is a way round this. It is to place
the lamp in series with the emitter of TR6. Now the
lamp is inside the control loop, and any voltage lost
across it is made good by the circuit. It does have
to be a higher voltage lamp, because, under s/c
conditions, the pack attempts to make good the
deficiency across the output, and pumps the output
of TR6 up to the full value of 15 volts or so.

Sometimes the situation arises where the pack is
supplying a unit 'way down the other end of the

Table of Values
Fig. 5. Circuit of the

Cl, C2 2,500 AF, 12v.
DC, Hunts MEF
106T or Daly W3
68/2

C3 = 50 uF, 12v. DC
C4 = 350 itF, 12v. DC
RI = 12,000 ohms, f --w.,

20%
R2 = 15 ohms, i-w.,

10%
R3 = 27,000 ohms, 1-w.,

20%
R4 = 4,700 ohms, 4-w.,

20%
R5 = 3,900 ohms, 1-w.,

10%
R6 = see text

VR1 = 5,000 ohms, linear
track

Ti = 6.5 Volt I Amp.,
heater trans-
former

Fl = 250 mA, mains
fuse

Stabilised DC Supply
F2 = 750 mA, DC fuse

MRI,
MR2 = Mullard 0A210

(many suitable
types for other
ratings)

ZDI = 4.7-5.7v. Zener
diode, Mullard
OAZ200 or 201,
for V min= 6
volts

TRI,
2, 3, 4 = Mullard 0084

preferred, but
0081, 0081D,
0078, 0078D,
0072, 0071
suitable

TR5 = As for TR1-4, but
0071 too small

TR6 = Mullard 0C35,
or 0C16, 19,
26, etc.

(Other makers' equivalents or near -equivalents available for TR1-TR6)

garden-a field strength meter, for instance. A volts
drop occurs on the cable, undoing all the good work
in the unit. There are two answers to this situation :
The first is to raise R6 slightly so as to over-
compensate the supply for the terminals, but keeping
a constant voltage at the load. The other way-the
better way, in the writer's opinion-is to break the
leads to the control potentiometer at Y, and take its
connections to the remote load via separate wires.
The main feed cable then comes inside the control
loop just as the lamp did earlier, and the volts should
remain constant across the remote load. Over-
compensation will be exhibited by the local terminals.

These special uses are only two of the ways in
which an electronically -controlled power supply can
give you the results you could never have obtained,
even from an accumulator.

For Readers' Small Advertisements
-see pp. 105-112
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FULL ANODE
MODULATION ON THE

DX -40U
SIMPLE CONVERSION TO

PLATE -AND -SCREEN CONTROL
BY EXTERNAL SWITCHING

J. MAHAN (GM3OTF)

QUITE a number of amateurs may have considered
the possibility of converting their Heathkit

DX -40U to plate -and -screen modulation but, being
unwilling to embark on a major internal alteration,
have more or less abandoned the idea.

Described here is a method adopted by the author
which gives the advantage of alternative plate -and -
screen or controlled carrier modulation by the
operation of a single switch and-what is most
important-leaves the transmitter in its original form
internally.

A separate modulator giving about 25 watts of
audio is, of course, required, together with its own
power supplies ; a modulator HT line giving 400v.
seems to be ample to plate -and -screen modulate the
6146 PA in the DX -40U.

The modification is to remove the small inspection
cover on the rear of the transmitter and, from sheet
aluminium, fabricate another to carry a 5 -pole
double -throw switch which, incidentally, must be
capable of standing up to the voltages involved.

This switch is used to change from controlled
carrier to plate -and -screen or vice versa ; connections
to the switch are as shown in the diagram herewith.

The only alterations to the DX -40U itself are to
remove the connection from the cold end of the RF
choke feeding the anode of the 6146 and extend
another connection to the appropriate tags, as shown
in diagram. Next, at pin 3 of the 6146 base, the
existing screen feed is removed and extended to the
switch and another lead is soldered to the screen pin
and back to the switch, as shown. This completes
alterations to the transmitter, and it will be seen that
no boats are burnt.

Resistor Values
The value of resistor R1 switched into the screen

circuit would be as normal for a 6146 plate -and -
screen modulated, and the resistor R2 shunting the
secondary of the modulation transformer in
controlled -carrier position is merely to prevent high
voltages being developed across the secondary of the
transformer should power be left on in the modulator
when the change -over switch is in the normal -
operation position.

To bring the wiring under the chassis to the switch,
one of the crystal holders fitted in the space behind
the inspection plate can be removed and wires brought

PA RF choke

HT+

To pin 3
on

DX40
function switch

6446

0

0

Mod. load R2
resistor

RI

Secondary
of mod 'n
transformer

Illustrating the DX -40U modification devised by GM3OTF,
for full plate -and -screen modulation of the 6146 PA. The
5 -pole c to switch is mounted on the rear chassis drop of the
transmitter, and the merit of the arrangement is that no
serious internal disturbance of the DX -40U itself is called for,
controlled -carrier operation still being possible. Here, the
external control switch is shown in the off -AM phone position.
The function switch on the Tx is set to " CW " for AM phone.

up through the hole thus left. A screened two -core
cable is taken from the change -over switch to the
modulator.

Finally, it is wise not to exceed a loading of 95 mA
on the plate current meter when plate -and -screen
modulating, so as to keep within the 6146 rating.

SUSPECTS APPREHENDED
With reference to the note on p.44 of the March

issue of SHORT WAVE MAGAZINE, relating to the theft
of equipment from K.W. Electronics, we are
informed that arrests were made, a committal in
custody was ordered by the local magistrates, and the
case was to have been heard at the Quarter Sessions
in Canterbury on April 2.

NEW POSTAL -MATCH STYLE CLUB CONTEST
On p.103 of this issue of the Magazine appear

details of a new sort of contest we have devised for
active Clubs with a station of their own on the HF
bands. All hon. secretaries and members of Club
committees are asked to bring this idea up for
discussion and, if they operate a Club station, to
send in a score for the first round.
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POCKET FAULT FINDER
TRANSISTOR CIRCUIT TESTER

J. BALLINGER (G3NAJ)

ONE
of the most useful aids to rapid fault finding

is the multi -vibrator signal injector, with its rich
harmonic output, from audio through to radio
frequencies. The writer has, for a number of years,
used such a unit based on two SP61 valves, and
became fired with the idea of building a transistorised
version which would be perfectly safe to use on
transistorised apparatus.

The first attempt, built into an aluminium tube
(which had held a Christmas cigar!) proved to have
so much spare space that it was decided to build
another version inside a Drydex " Pentorch." This
has proved so popular and effective that it is difficult
to keep it in one's own pocket.

With the circuit values specified, harmonics up to
5 me are produced at good strength, with sufficient
power on the fundamental to drive a loudspeaker
when connected across the output transformer
primary winding.

Other transistors may be used, of course, some
producing higher frequency outputs-page 256 of the
Mullard Transistor Reference Manual gives circuit
values for the 0071, 0C41 and 0C200 transistors.
which can be used in this assembly with the same
three -volt supply.

Construction
The case of the Pentorch-a standard Drydex

product obtainable at any electrical supply shop or
cycle dealer's-requires only one modification, the
substitution of a probe for the bulb. With the bulb
removed, a 4BA bolt is fed into the plastic nose, and
secured with a nut on the outer side. The pocket
clip acts as an on/off switch, and this is retained to
switch the battery of the multi -vibrator.

The isolating condenser fits snugly into the clips
which formerly held the bulb, first forming the
connecting wires into small coils and fixing them
with a blob of solder to act as contact buttons. If
the condenser has no insulating sleeve, a turn or two
of tape will be required to insulate the outer case
from the clips.

The battery is, unfortunately, of the type with a
negative outer case, and must be adapted to contact

the spring in the base of the torch with its centre
positive pole. The easiest way to do this is to solder
a piece of wire approximately 8 in. long across the
brass cap, supporting it with a cardboard washer to
prevent the spring from pressing it into contact with
the outer case and so shorting the battery.

The formers must now be made, two of "A" and
one of " B "-see photograph and Fig. 2. These are
cut from any insulating sheet of suitable thickness,
and can be roughed -out with side cutters and finished
to size with a file. It is advisable at this stage to
ensure that the formers are a free fit in the narrowest
part of the torch case.

The resistors should now be threaded, one wire of
each into each "A" former, pulling the resistor bodies
flush to the former faces to form a neat cage. Make
sure that the resistors are placed alternately around
the cage, and that the emitter holes are in line. The
wires at one end are shortened about in. and bent
over into the centre of the disc, being fixed with a
blob of solder to form a contact button.

Next, the transistors must be soldered into
position, with very short leads. Much has been
written about the use of heat shunts when performing
this operation. but the writer prefers to rely on the
use of quick localised heat from a very hot iron.
One of the units as described here is in working order
in spite of the fact that the emitter lead fractured
flush with the transistor base and was soldered back
into position!

The transistors are fixed into position so that the
spacing between the transistor body and the resistor
stubs is such that the broadest parts of the two
transistor bodies do not lie together.

The emitter leads are looped back across the filed
notch in the former, and this loop must be strained
out a fraction so as to contact the sides of the torch
case very lightly, to make the positive connection.

The condensers are assembled into the former
" B." The connecting wires are looped into a ring
and blobbed with solder to form yet another contact
button-see Fig. 2.

The battery is fed case uppermost into the
pentorch, followed by the multi -vibrator assembly
(the end formed by the resistor cage first). When the
cap is screwed on, the isolating capacitor C3 should
lightly compress the torch spring-if not a shorter or
longer isolating condenser can be fitted to compen-
sate. The spring will take up errors of a in. or so,
so no difficulty should be experienced ; as a guide,
the multi -vibrator assembly should be approximately
the same overall length as the battery.

The transistorised pen -torch pocket tester devised and described by G3NAJ ; from this photograph, and the accompanying explodedview, the general construction and assembly can be followed. The text explains some uses to which a tester of this kind can be put.
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Using the Fault Finder
The constructor will discover

many uses for this little instru-
ment. The following examples
will show the principle involved :

Dead superhet receiver : Touch
the grid of the output valve with
the probe ; an audio signal will be
heard from the speaker if all is in
order. If not, check HT and
heater ; if these are OK, the fault
must lie in the output valve or the
associated components. To check
speaker and o/p transformer,
switch off set and apply tester
output across the primary. If o/p
stage is in order, proceed to apply
the probe to the grids of the
remaining valves, working from
the AF amplifier back to the front
end of the receiver. As the receiver
is faulty, somewhere along the line
there will be no response from the
speaker, and the fault will lie
between the last stage at which a
response was obtained and
the dead " grid. Now apply the
probe to the anode of the
valve ; if a response is obtained, the fault is in the
valve itself or its associated components ; if not,
then the coupling between that valve and the
following one should be investigated.

Transistor Receivers : Fault -trace exactly as before,

3V

RI

Output to probe
1000 cps

fundamental

Fig. 1

Former 'A
2 off

File notch
Emitter lead either side

holes

Fig. 2

Former 'B'
4 off

Each former 400dia

--Capacitor
leads

At Fig. 1 is the circuit of the 1000 -cycle oscillator, which is
inherently rich in harmonics - see text. At Fig. 2 is the detail
for preparing the mounting formers. Values are : Cl, C2, C3,
.01 p,F, miniature type ; RI, R4, 1K ; R2, R3, 22K ; TR1, TR2,
BTH 3 -volt " greenspot "; Drydex pen -torch ; 11 -volt battery,
Ever -Ready type D22. (Note that the output capacity in Fig. 1 should

be marked C3.)

This view of the pen -torch tester in its component parts shows the assembly on
the formers sketched with the circuit diagram. it should be noted that in this photograph
the battery is shown wrong way round - it should be negative (case) end to resistor

contact button.

using the base connections instead of the grids, and
the collectors instead of the anodes. Care must be
taken in this case to differentiate between the clear
response obtained during the application of the probe
to the transistors and the faint note which will be
apparent whenever any part of the receiver is touched.
This should not be a problem, but earthing the probe
case to the chassis would eliminate the effect if
thought worth while.

Tape Recorder fails to record : Insert plug in
appropriate socket (the input may be grounded when
the plug is withdrawn), switch controls to " record "
and apply probe to input. If record -level indicator
shows a response, microphone or lead is at fault. If
there is no response, remove recorder from case,
switch on and replace plug, then follow the input
from the plug and around the circuit, applying the
probe at each joint. When a response is obtained,
the fault obviously lies between the last two points
checked.

CHAIRMAN, NATIONAL JOINT COUNCIL,
CIVIL AIR TRANSPORT

Mr. G. R. Scott-Farnie, C.B.E. (G5FI), Managing
Director of International Aeradio Limited, has been
appointed Chairman of the National Joint Council
for Civil Air Transport for the coming year. Mr.
Scott-Farnie has, for the past year, been Chairman
of the employers' side and also vice-chairman of the
Council.

International Aeradio Limited installs, operates
and maintains aeronautical telecommunications,
navigational aids, and air traffic control services at
numerous airports along the world's air routes and
is closely linked to the air transport industry.
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MOBILE RALLY PROGRAMME
The up-to-date list of Mobile Rally events

published here shows that there is quite a good
selection of fixtures, fairly well dispersed in date and
location-though clashes are always unfortunate.

Starting the 1962 season is the ever -popular
Trentham Gardens affair, known as the North
Midlands Mobile Rally and organised by the
Midlands Amateur Radio Society in co-operation
with the Stoke-on-Trent Amateur Radio Society ;
a first-class programme has been arranged,
including an exhibition, closed-circuit ATV, prize
draw, separate parking sections (and, of course,
talk -in) for LF and VHF band mobiles, ample
general parking space, good catering facilities, and
uncrowded cover in the event of wet weather. The
date is April 29, opening from 10.0 a.m., and for
those who have not been there before, the site is off
the A.34, between Stone and Newcastle-under-Lyme,
Staffs., and there is a small admission charge.

Following is the full Mobile Rally fixture list, as at
present notified:
April 29: North Midlands Mobile Rally, Trentham

Gardens.
May 6 : Thant Radio Society Third Annual Mobile

Rally, at Cliffsend. Ramsgate, on cliff -top over-
looking Pegwell Bay (A.256). Described as " an
ideal spot for a family outing to the sea." Talk -in
will be by G3DOE/A on Top Band, and by
G3BAC/A on two metres. Further information
from : R. A. Bastow, G3BAC, 31 Canterbury Road
East, Ramsgate, Kent.

May 20: Hunstanton bucket -and -spade Rally and
mobile D/F contest.

June 17 : West of England Mobile Rally at Longleat,
nr. Frome, Wilts. Competitions and talk -in on
LF/VHF.

June 24: Mobile Rally at U.S. Air Base, Barford
St. John, Oxon., organised by Amateur Radio
Mobile Society.

" . . . A little less capacity, perhaps, moddoni . . ."

20OpA

Onion

SI

4.5 V 1

Fig. 1. Circuit of the transistor speech amplifier used by
G3OYX for his mobile Tx described in the March " short

Wave Magazine " - see note below, with values.

June 24 : Yorkshire Coast Mobile Rally, Spa Royal
Hall, Bridlington, East Yorkshire (new event
organised by Bridlington and District Radio
Society).

July 8: North-Eastern Mobile Rally at Bents Park
Recreation Ground, South Shields (S.S. & District
A.R.C.).

July 14: Southern Counties Mobile Rally, on
Southampton Common. (Note that this is a
Saturday.)

July 15 : Harlow Mobile Rally, Harlow New Town.
July 15 : Mobile Rally organised by Chiltern Amateur

Radio Club at West Wycombe Estate, near High
Wycombe, Bucks.

August 29 : Annual Rally, Derby & District Amateur
Radio Society, Rykneld Schools, Derby.

September 16: Annual Lincoln Hamfest and Mobile
Rally, organised by Lincoln Short Wave Club.
This makes it a total of a dozen rallies scheduled

so far for this season. As there are probably a few more
being organised, we should like to have the dates as
soon as possible for publication in this space, dead-
line for May being April 13.

Transistorised Speech Amplifier
On p.18 of our March issue was shown the circuit

of a transistor -cum -valve Top Band transmitter,
capable of radiating a well -modulated lOw. carrier.
In his article, G3OYX suggested two possible micro-
phone connections - either moving coil through a
transistor amplifier, or carbon type direct.

In Fig. 1 above is the circuit of the little transistor
job, which could be built into a small torch case
(complete with microphone) and gives a gain of about
46 dB. The transistors TR1, TR2 are both 0C44 ;
Cl, C2 are 8µF ; RI is 12K ; R2, 68K ; R3, 6.8K ;
and R4, 3.9K. The battery is a 11 -volt cell, load
200 AL A , and the point marked AF connects to " ink."
in the circuit on p.18, March.

The carbon microphone connection, shown at
Fig. 2, is a very simple one ; the 2 :1 step-up trans-
former T can be a transistor interstage type and the
resistor R 100-150 ohms as a wirewound potentio-
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-12,1

Fig. 2. Connection for a carbon microphone into the speech
amplifier section of the G30YX/M transistorised Top Band

transmitter - see text and p. 18 March.

meter, for setting the correct polarising voltage and
acting as a gain control. In this arrangement, the
point SA goes direct to the " mic " connection in the
original circuit.

What About Ten ?
Even if most people start up, and appear to

continue, on Top Band for their mobile experience,
there is no reason why other bands should not be
tried-not so much 80 or 40m., because of the QRM
level, nor 20 and 15m., because of the difficulty there
would usually be in getting U.K. contacts. The next
band up is 10 metres, and is just about ideal for
short -haul contacts under normal conditions, with
world-wide DX possible when 28 me opens. The
great attraction of Ten for /M working is that the
perfect aerial condition can be easily contrived-a
+-wave ground plane. This is given by no more than
an 8 ft. dural rod fitted through insulation to the rear
bumper, and fed by coax at the junction.

Under good propagation conditions on ten metres
(admittedly not very frequent just at present) extraor-
dinary DX has been worked with +-wave rods.

Of course, two metres also offers a very fruitful
field for mobile operation, and there is excellent
commercial equipment available for the purpose ;
indeed, after 160 metres, the band most populated by
mobiles is two metres.

ANOTHER MAN'S NIGHT OUT
Inspired (if that is the right word) by the G3LSD

picture on p.663 of the February issue of SHORT WAVE
MAGAZINE, G3TR sent us the photograph herewith.
He is careful to explain that he does not always come
on the air in full evening dress ; the occasion in view
was the start of the CQ 160 -metre World Wide DX
Contest, at 0200 GMT on February 24, when G3TR
and his XYL had just got home from an energetic
session of competitive ball -room dancing. Anyway,
that's his story, and here's the picture to prove it.
G3TR is operated by John Critchley Graham, at
The Willows, Church Road, Lowfield Heath, Crawley,
Sussex, and he is a well-known and very active
member of the Crawley Amateur Radio Club.

PRICE OF CERAMIC TRANSFILTERS
With reference to the article " Ceramic Transfilters

in Transistor Circuits," in the November, 1961, issue
of SHORT WAVE MAGAZINE, we are informed that the
price of single items in the TF-series is 22s. 6d. each,
and of the TO -series, 27s. 6d. Full details can be
obtained from: The Brush Crystal Co., Ltd., Hyde,
Southampton.

HEATHKIT CREDIT TERMS
All Heathkit gear as advertised can be obtained on

the basis of a short term credit sale agreement or
deferred payment plan, of which some examples are
as follows : Mohican Receiver, deposit 18s., with
nine monthly payments of £3 13s., making a total of
£40 15s. against the cash price of £38 15s. ; the
DX -100U Transmitter works out at £17 3s. down,
£7 12s. monthly, a total of £85 I ls. against £81 10s.
cash ; the Oscilloscope, 5 -in., is £7 4s. down and
£3 10s. monthly, total £38 14s., cash price £36 10s.
The limit of credit is nine months, and charges
include free delivery in the U.K. Heathkit gear is
designed and intended for the home -constructor, who
can build first-class equipment at a very reasonable
cost. Full details can be obtained on application to:
Daystrom, Ltd., Dept. SW4, Gloucester. Ask for the
new catalogue and price list.

USKA - CHANGE OF ADDRESS
Every now and again, the Secretary of U.S.K.A.

(the Swiss amateur organisation) changes, and when
this happens he takes not only the office, but also the
HB QSL bureau, with him. It is now HB9NL,
Buron/LU, Switzerland, and that is quite sufficient.

G3TR assures us that he's not always dressed like this when
working the DX shown by those very nice cards.
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L. H. THOMAS, M.B.E. (G6QB)

ALL bands have been giving a
good account of themselves

during the past month, and the
general level of conditions has
been far higher than most of us
dared to hope. The sunspot cycle
may be declining, but there is, as
yet, little or no sign of depression
among the DX -chasers. Ten comes
to life fairly frequently, even to
the extent of East-West openings ;
Fifteen is still in many ways the
best DX band of all (for those
who like a little peace and quiet
now and then) ; Twenty is hopping
with all sorts of things for about
sixteen hours a day.

Then, on what we lump together
as " LF Bands," we have an
apparently inexhaustible supply of
DX on Forty and Eighty-if you
can hear it!-and Top Band has
sprung more surprises and
acquired more of an international
flavour this year than it has ever
done before.

What more could anyone ask
for? Well, plenty . . . and first of
all a filtering out of all the
weirdies that clutter up our bands
without (apparently) serving any
useful purpose to anyone. Dis-
embodied bits of jammers float
about Twenty (Fifteen is much
clearer of them these days) ; pirate
broadcasters and their parasites
(the jammers again) make a mess
of the pathetic little slice that is
left of Forty ; jingle -bells and
creepy-crawlies beset Eighty to
such a degree that one really has
to search for amateur signals in
among them ; and Top Band has
its problems, too-such as keeping
out of the way of the coastal
stations that pop up at every 7 kc
throughout the band ; dodging the
over -modulated fish-fone ; apd

COMMENTARY

CALLS HEARD,

G3PRO

WORKED and QSL'd
reading some of the incredibly
weak DX signals that compete
with the incredibly noisy stuff in
the foreground.

With all these natural hazards
(or are they unnatural?) most
amateur operators seem to be able
to cope. and even to remain
reasonably cheerful. Let us not
add to them by introducing
clottery of our own to make things
more difficult. In particular, we
are thinking of the fatuous display
of inept operating that showed up
on One -Sixty during the CQ
Worldwide Contest. The W's and
VE's were coming through well.
but for some strange reason a
whole rash of G's appeared, call-
ing them on their own frequencies.
Of course, they had no success,
but most of the regulars, who
know the ropes by now, packed it
in and went off to bed in disgust.

On all bands one notices, more
and more, how bad the standard
of listening has become. One
hears a G station in the middle of
a QSO with a nice piece of DX,
and up comes another G, right on
the DX, calling CQ DX himself.
This means that he will probably
not work the DX station, or even

hear him ; and, in addition to
ruining a perfectly good QSO, he
has merely wasted his own time
and effort in putting out a
perfectly pointless call - wrong
frequency, wrong time.

So-an appeal for more listening
and less calling . . . not on behalf
of someone or other who wants to
work DX, but for the benefit of
everyone, most of all those who
waste their own efforts. We could
do with a lot less " CQ DX " and
a lot more listening, culminating
in a successful call to a DX station
who has probably been putting out
fruitless calls himself.

With that little grouse out of
the way, on to the activity reports,
more numerous than ever this
month . .

DX-Peditions - Future
The following sorties are

currently in the news :-Baja
Nuevo and Serrana Bank :
HKOAA should be on for five
days, starting April 27, and KS4BF
around May 3 ; this one will be
operated by a bunch of W's, with
HK1QQ and the HK gang, and
promises to be really well
organised.
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Aldabra Islands : The W4BPD
expedition will be leaving the
States during March and making
first for the Seychelles (VQ9). The
VQ7 operation, from the Aldabras,
should last for fourteen days at
the latter end of April ; QSL's to
W4ECI. St. Pierre : An FP8 (call
letters not yet known) should
appear during the first week in
May, operated by K7AEJ.

Gilbert & Ellice Islands : Mike
of G3JFF will be returning to
VR1M in April. in fact he hoped
to open on April 1 ; he will not
be doing another trip to YJ1MA.
Tahiti : Danny Weil has been
operating FO8AN from Tahiti,
since moving across from the
Marquesas (the latter were not
recognised by ARRL for DXCC
credit). His next stop is planned
to be either Flint or Vostok Island
-600 miles N. by W. of Tahiti.
under British administration, with
U.S. claim. They might count . .

and from these islands a trip may
be made to Starbuck or Malden
Island, roughly halfway between
the previous two and Christmas
Island (they all come in the group
known as the Line Islands-and it
you have a good atlas you will
find plenty more !)

DX-Peditions - Past
Angus of 5N2AMS did indeed

manage his Gabon trip, whence he
made over 500 contacts signing
5N2AMS/TR8 . . VP2VI put
the British Virgin Is. on the air
(activated by VP9's and W2YTH)
. . . VP5BP did the same for the
Cayman Is., with VE3CJ in the
operating position.

VP1JH (British Honduras) and
KV4CM (U.S. Virgin Is.) were two
more successful Caribbean sorties
during March ; the latter may still
be on when you read this.

Several new ones (not expedi-
tions) have cropped up and may
or may not be there permanently.
Among them we list YA1AN, said
to have started up recently ;
FB8WW (Crozet), who is very
elusive ; and EP2BK, who did
much good work from Iran on all
bands including One -Sixty, but is
probably QRT by now.

Reg Tibbetts of W6ITH is now
really well installed in his home
on St. Martin Is., whence he signs
FS7RT, mostly on SSB. He says

he uses the highest frequency band
that happens to be open at the
time ; he is the first and only
station in FS7-land, and also runs
(occasionally) PJ2MC from the
Dutch half. Sint Maarten. PJ2ME
also operates from there, but CW
only. The other outlet for Reg is
Anguilla. where he signs VPORT.
This call has been queried from
time to time, but he explains that
when he obtained operating per-
mission he suggested that a more
exclusive call than a VP2 would
be a nice thing, and the Governor
duly gave permission for the VP0
prefix - on to which Reg tagged
his initials.

New Prefixes
The following Central African

countries have been allotted new
or changed prefixes since the List
of Countries was published in our
January issue, and these amend-
ments should be made, if you wish
to keep your list strictly up to
date :

Cameroons
(listed as FE8)-TJ

Dahomey
(listed as TD8)-TY2

Upper Volta
(listed as TV8)-XT2

Togo (not listed) - 5V

Though our list was correct at
the time of preparing for publica-
tion, there are constant amend-
ments, and there will be more yet.

DX Gossip
VK3AHO has permission to go

to FW8 during May and June, but
hasn't yet got a licence . . .

MP4TAO operates MP4QBA from
Qatar, and will be on SSB as soon
as his KWM-2 arrives ... AC4NC
was worked or heard by several
W's during February and March ;
no confirmation yet . . . UB5FG
plans a three-week stay in each of
these districts: UM8, UI8, UH8
and UJ8.

TL8AB closed down in
February, but TL8AE is still there,
though not very active. TL8AC
will be back later in the year . . .

Gus Browning, W4BPD, has been
allotted the call VK2SI and has
permission to operate from Cocos,
VK9. Christmas Island turned
out Jo be impossible and there is

" not much hope " for Willis
Island.

TA2BK is said to be the only
licensed amateur in Turkey ; he is
now on one year's military service
and inactive, but hopes to be on
with QRO when he returns . . .

ZS6PC was due to be signing /ZS8
during March . . . VR4CV is on
and operates during 0700-1000
GMT daily.

VU2NR's proposed expedition
to AC3 and AC5 was finally killed
off by a letter from New Delhi
saying " no go " . . . so it seems
there will he no hope for W4BPD
in those parts.

Ten Metres
The 28 mc band has opened up

far more frequently than one
would have expected, from the
predictions. The path from the
U.K. to Africa has been extremely
good at times. Reports from the
States show the same state of
affairs-the W's have been work-
ing not only South Americans, but
also many African countries and
even New Zealand.

L F BANDS TABLE,
(Countries Worked)

Station 1.8 mc 3.5 mc 7 mc
G3FPQ 23 100 137

G3IGW 23 51 97

G2YS 20 75 94

G3NFV 16 25 27

GW3CBY 15 35 52

G2DC 12 101 142

G3NYQ 11 28 31

G3NNO 10 23 24

G4JA 10 43 58

G3FXB 9 78 152

G3JWZ 9 52 62

G2BLA 9 39 73

G3NYA 9 26 32

G3IDG 9 16 22

G3DRN 9 13 42

G3NPB 9 8 21

G3HZL 8 44 81

G3PEK 8 19 30

G3PDM 8 10 23

G3OQK 7 5 23

G2DHV 5 25 35

This Table derives from Countries Worked.
To become 5 -Band Table - see p.84.
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G3NOF (Yeovil) says that the
W's are often very strong around
1700 GMT, mostly from the 4th
and 5th districts. Apart from these
areas, he worked VP6PV and
PZIBN (both AM). G3NWT
raised ZD6RM and ZS6XP.

G2FUU (Waltham Abbey) found
much the same, including CX2DT
and YV3BW worked. But the
best list of stuff comes from an
SWL . . . Ian Stewart (New
Barnet) offers the following, and
the times should help you : CR6CA
(1155), CR6BY (1635), CX2CO
(1725), HC4CD (1645), KG4AO
(1735), KP4BCA (1645), KZ5AQ
(1722), VP6PV (1648), XE1CT
(1735), ZC4SS (1345), ZD6HK
(1015), W's (1600-1800) and ZS's
(0930 and 1630). All these were
on AM ; VQ2AT was heard on
SSB at 1400.

Fifteen Metres
For those who would just as

soon have a good ragchew with
some W's as chase the rare DX
through thick and thin (mostly
thick!) there is no doubt that 21
mc is the best band. The W's
reach fantastic strengths during the
afternoons and early evenings ;
sometimes the West Coast is there
in force. SSB on 21 mc has
increased enormously, and the
strengths are usually higher than
on 14 mc.

G3NWT (Sandiacre) remarks
that VS4RS has had a fabulous
signal at times and has been
working G's " by the shoal."
G3NWT raised him, as well as
CR6BX, 5H3PBD. ZD6RM and
6HK. VQ4GT. 5N2JKO and a
bunch of ZS's ; but he has had
" a sea of troubles" with the rig,
in addition to gale damage to his
Quad. Finally, he mentions that
ZS9G and ZS4PB/9 have both
been active on the band.

G2FUU sends a long list of AM
QSO's. from which we select
EP2BK and 2AR, 5H3PBD,
5N2FEL, and 2DMS, HI8JMS,
TN8AD, YN6HH, HK3LX and
3AAU, OX3KM, YS1JM, VP2LS.
HC213C, CO8RA, ZE, ZL, ZS and
such. 5N2FEL was worked seven
times in fourteen days.

G3NOF lists HC2RM, PJ3AD,
PZ1BN, TT8AL, VP4LG and
9DL, XEIJP, ZL's, 5N2AMS,
2NFS, and 9G1CC-all AM ; on

February 26 he found the band
open to South America until
midnight.

G2DC (Ringwood) thinks that
really good Spring conditiow are
in the offing, and has worked W's
and VE's as late as 2200 already.
No new ones, but the best con-
tacts (on CW) were CE3RG,
CR4AD, VP3MC, 4LG, 8GQ,
9B0, VS1FE, VS9OC (Masireh
Is.), VS9MB, VU2XN, 5H3HD
and 3HZ, 6W8BQ, VK2-7, ZL1-4,
W1-0 and VE1-8.

G3LPS (Blackburn). also on
CW, raised 6W8DF, VS9AAC and
9MB, 5N2LKZ, 2RSB and 2JKO,
5H3HZ, VP8GQ, VQ8BM,
KZ5TD and VQ4's. G3JOC
(Norwich) worked both CW and
AM on 15 metres ; the former
brought him HKIQQ, JZ2CMD,
8AMF and OSU, MP4BBE,
PY2BQL and VS9AAC. The AM
list includes several JA's, HK1ZU,
KR6MF, MP4's, PZ1BE, SV1AT,
UL7AW, VS1KF, VS4RS,
VS9ARC, VU2BK, ZE's, ZL's,
ZS's, 5H3PBD, 5N2FEL and
2JKO, 9M2AD and 9U5PD. His
operating times for netting this lot
were 0730-0830, and 1330-1415
GMT.

Twenty Metres
It still seems that most AM

work is on Fifteen ; much of the
phone DX reported on Twenty is
on SSB, and there's no shortage of
it. Starting with that mode, then,
we have MP4BBW's list, from
which we select FK8AC, OA4DI

a

t

and 4EA, CX2AX, HC1FG,
KX6AE, K 3CJM/KG6,
WG6AKU, VQ1DR, 9M2CR,
9Q5 AF, HV1CN, DU1GF,
VP2DA, XW8AS, K6CQV/KS6,
VK3AHJ/9, KC4USR, TU2AK,
HS1W, VK9BM, HH2P, AP2AD,
CR9AH, 0A4J, VP1WS, VP2GAC,
and ZS6PC/ZS8. Ian comments:
" No early morning operations this
month ; in other words, all of the
above DX is possible from Europe
during the day." (One would like
to think that it was! Surely
latitude makes some difference?)

G3PEK (S tockp or t) raised
ZL2UW, who was on SSB, by
calling him on CW with 10 watts ;
this cheered him up somewhat .

G3NOF, on AM, collected
EA8DM, UA2KAA, ZE, ZS and
5T5AD. SSB fetched in CR7CI,
CX2CO, HH2P, VE4XO, VP1WS
and 2GAC, XW8AS, YV5BC, ZE,
ZS, 5H3GC and 9GICY.

GM3JDR (Sutherland) has just
completed one year's operation on
SSB, to the tune of 175 countries
in 38 Zones (19 and 23 missing).
This month's bag included CN8's,
CR7, EP2AT, HH2P, HS1X, KL7,
KR6, LA1LG/P, MP4T AO,
PJ2AA, PZ1BJ, SM5ZS/ZC6,
TU2AK, VK, VP1WS, VP2AB,
VU2NR, XW8AS, ZE, ZS,
ZS6PC/ZS8, 5H3HH, 9M2FX and
2GA. He has just built a new
receiver -hitherto all the good
work has been on a " barely -
modified " HRO.

Back to CW, with a list from
G3LPS: KH6BLX, 6W8DD,

mV 3COC

. . tell him he's solid copy . . ."
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EL4YL, VP8GQ, K2BBY/KL7,
6W8DF, 5 R 8 A G, HK7BE,
VP6RG and 7NQ, ZD9AD,
VK6RU, VR2EA, 5H3HZ and
5N2JKO. ZD9AD, who popped
up on 14090 kc, said he was " part
of the expedition to Tristan da
Cunha."

G2DC, also swinging the key,
collected CO3NR, JA's, VP3MC,
VP5MJ, VP6RJ, VP8GQ, VR2EA,
VU2MI, all districts W, VE, VK
and ZL, UM8, UA0 and 5H3GC.

Forty Metres
We will skip all the usual

remarks about the state of the
band, QRM-wise . . . everyone
knows what it's like by now.
Suffice it to say that some marvel-
lous DX is around at the most
unexpected times.

On CW, G3LPS contacted
YV5BLA, KP4DJ, V P 9 B 0,
PY7TJ, V P 8 Al and 8 G Q,
5N2LKZ, VK's, ZL's, ZB1 and
ZC4. G3PEK wasn't able to work
them because of QRP, but he was
amazed at the South Americans he
heard at 0300 one Sunday morn-
ing-CX6CB, CE, LU, YV and
innumerable PY's, with no W's
coming through at all.

G2DC lost the top two feet of
his ground -plane, and had to make
it up at the bottom end ; but he
managed to raise VS4RS for a new
one, and others included MP4BBE,
VP8GQ, VE1-3, W's, VK's, ZL's,
5N2JKO and 2LKZ.

SWL Bethune (East Barnet)
covered the band on SSB and
logged VP1WS (0815), OA4NO
(0610), ZUAIX (0730), ZS1JA
(2120), VE7YY (0540) and many
VK's, with VK3HG at 0840 the
strongest (S8). CW loggings were
VE8RX. 5N2JKO and JA3AIS.

Eighty Metres
This is turning out to be an

incredible band, especially on SSB.
and much of the DX takes place
relatively early in the evening.
Many of those known to be work-
ing it regularly have not written
in -they look on it as quite
commonplace these days! But
even they were surprised when
VK3BM broke through one even-
ing on 3795 kc SSB, around 2000
GMT.

A recent recruit to Eighty SSB
was MP4BBW, and although his

ZC4TX is the club station of the boys at Episkopi, Cyprus, where they run a Minimitter
on 10-15-20-40 metres, with a variety of dipoles. About 130 countries have been worked,
mainly on CW, since the Club was established in June, 1961. On the left is ZC4TX, and

his backer -up is GM3OXK.

aerial consisted of the two -metre
beam with the bottom end of the
coax shorted, he worked G's, F's,
DL, UB5, LA, SM, PA, GI, OZ
and the like -to say nothing of
VK3BM. 3AHO, 5A3TQ, EP2AT,
4X4's, OY7ML and many other
nice ones. He had a frustrating
morning calling, but not working
VE1CN. YV5AGD and YV5AEC
-all S6. When he gets a good
aerial . . . !

G2DC holds up the CW end
and comments that the chief
difficulty is " finding a hole."
However, he must have found
one, as he worked all W districts
except the 7th, VE1-3, VO and
UM8KAA.

The SWL's are playing their
part on this band, too. Those
selected as being of special interest
are as follows: Graham Knight
(Aberdeen) heard a four -continent
QSO (0740-0810) between XEICV.
VE3BWY, ZL's and G3DO, and
one evening there was another good
multi -way with SVOWT, CN8FU,
VE3BQL/SU, 3V8CA and G's.
All this, of course, on SSB. SWL
Knight sends a terrific list of VE's
heard (the best was VE7ZM.
logged at 0820), to say nothing of
W's and ZL's. Other outstanding
DX for Eighty SSB was HCIAGI,
HK4EB, KP4AWH, TG9AD,
VP9DL, PZ1AX and UL7JA.

Richard Limebear (London,
N.21) logged ZK1BS, KZ5LC,
OX3AI, VE7XM and VP1WS ;
and David Hayes (London, N.3)
collected MP4BBW, ZL4OD,
ZUAIX, 5H3GC, EP2AT and a

lot of the more usual stuff (all
this on a 15 -foot wire and an
RME-70 " not in good shape ").

Top Band DX - Wonderful !
Extreme compression is the

order of the day here, since the
Top -Band mail is equal in volume
to that for all the other bands
together! The wonderful DX
conditions and the CQ Worldwide
Contest are responsible for this.

First, the Contest (February 24-
25). Conditions were excellent
and some high scores were put up,
but, as already mentioned, there
was some dreadful clottery in the
early morning of the 25th, when
the W's were coming in well, and
many G stations just turned it in.
Highest score heard of comes from
K8HBR (152 QSO's, score 12,792).
VE2AYY made the same number
of contacts and scored 11,760.

G3CHN (Kingsbridge) made
about 6800 points, working W,
VE, VO, EL4A, UB5WF, HB9T
and ZC4PB. G3OLN worked
eight countries and scored 3280 ;
G3IGW worked fourteen countries
but doesn't mention a figure.
GM3PBA heard sixteen countries.
G3PDM (Durham) worked six
countries for a score of 1100.

G5JU (Birmingham) reported
that " absolute bedlam " prevented
him from making a single W con-
tact ; despite this, he knocked up
140 QSO's and scored 4188.
G3PU (Weymouth) heard VO1FB,
WOVEH / VP9, HR3HH and
FP8BX, but couldn't work a single
W (same reason!) (over
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VOIFB says he did very well,
starting at midnight with a VE,
then raising GW3JI (0055), G6BQ
and on to FP8BX, WOVEH/VP9,
EI9J and G's, GD's, GI's,
GM's with W's and VE's
filling the gaps in between.
But his biggest surprise was the
emergence of EP2BK at 2200 on
February 24, followed by UB5WF.
Next day a violent blizzard and
100 m.p.h. winds removed his
mast! (He will operate from
FP8BD again in September, then
back to G -land and G3LMD.)

So much for the Contest. Other
DX results on 160m. are equally
good, with, first, the news that
SWL Richard Limebear (London,
N.21) heard ZL3RB working
HCIAGI at 0720 on February 28.
And G3PPU (Basingstoke) reports
that on March 10 he heard HB9T
call CQ and then reply to ZL3RB,
to whom he gave a 229 report.
ZL3RB is, of course, welt known
as a Top Band DX'er from his
record -breaking QSO's with G6GM
and G6CJ in earlier 160 -metre DX
seasons.

W1BB's bulletins show that
many new stations have come up
on the band, such as VP2VL,
SVOWZ, EP2BK, FP8BX, VOl's,
VP9's, OX3CB, VE3BQL/SU,
VP8GQ and HC1AGI. Stew adds
that ZL1AH is now known to be
very interested. From his news,
also, it appears that February 25
was the best opening of the season.
From our own 'chasers come the
following snippets . .

GM3PBA : Identified XE2A
calling WONWX, during Contest
. . . G3IGW : Between February
10 and 25 worked ZC4PB,
VE3BQL/SU, VE1ZZ, VOIFB
and 1DX, EP2BK, FP8BX,
UB5WF, VEIJX, W1FRR and
1PPN . G30QT : Worked
FP8BX, VOIFB, UB5WF, EP2BK,
VEIJX, W1BB and 1PPN . . .

Heard, among others, HR3HH,
WOVEH/VP9, VP8GQ and a
massive list of W's . . . G3PEK :
Worked VE1ZZ, UB5WF, W1PPN.
Heard EL4A.

G3ORD : Worked OX3CB
(February 18, 0340) . . . G3OIT :
Worked VEIZZ, W1PPN and
2FYT, CNBPZ, and heard
HCIAGI, UB5WF, HR3HH and
VP8GQ . . . G3FPQ : Worked

EP2BK and EL4A on CW, and
had SSB to AM contacts with
VE3BQL/SU and W1PPN . . .

G3PU : Worked W I BB, 1PPN,
2EQS, 2FYT, 2GGL, 21U, 2UWD,
8GIY, K8HBR/8, W8NSF,
8WQV, VE2AYY, VE3ABG-all
March 4.

GSIU: Worked VE1ZZ,
FP8BX, VOIFB and VE1JX . . .

G3ORH : Worked UB5WF and
ZC4PB (February 25, 0300) . . .

SWL Limebear: Logged ZL3RB,
HC1AGI, VE3BQL/SU, UB5WF,
UO5AA and numerous W/VE
stations.

Top Band - Normal Usage
After all that DX, the normal

goings-on seem a bit tame! How-
ever, a few points are worth com-
ment. G3PDH is 2nd R/0 in the
M.V. British Sportsman, and gets
about a bit. From Oslo he heard
G3PDM, 301T, 3KVG, 3DHE,
3PKC, 3IGW, 3KP, GW3MOP,
GI6TK and UA3AWD ; off
Gibraltar he logged EP2BK (2335
on February 24); north of Algiers
he heard G5LP calling CQ at 1550
(note the time) as well as several
OK's calling and working G's. He
promises a report from the Persian
Gulf in due course.

GM3KLA (Haroldswick) is
right at the northern end of the
Shetlands and is very good DX for
most G's. From London he is
almost exactly the same distance
as Prague (650 miles) ! He is on
several nights a week, 2230
onwards.

Expeditions : The Simon Lang-
ton Boys' School, Canterbury, will
be hiking with a portable in
Caernarvonshire over Easter, the
gear being split up between the
party and including 250 feet of
wire. Look for them signing
GW3OSL/A, April 12-17, 2000-
2200 GMT. They would like a
few QSO's " in return for humping
the gear over some of the roughest
terrain in the U.K."

G3LIG (Canterbury) and
G3FUN (Faversham) will be
operating from Golspie (Suther-
land) from April 24 until May 1.
All bands, CW, but Top Band
every night at 2000-2300.

Other news in brief: G6QN of
short aerial fame (score 98/98) is
starting again, " just for fun " . . .

GM3NHQ says that five, including
himself, are active on 160m. from
Clackmannan . . . G3NNF has
worked 31 counties on SSB and is
setting himself the goal of an SSB
WABC.

G3OXI heard OK1ADX calling
a DM, but didn't hear whether he
raised him (a G sat on the
frequency!) G3OXI's log shows
600 QSO's on Top Band, excluding
contests.

The Overseas Mail
VK3SR is ex-G6KP (of London,

S.E., and a pre-war operator of
very long standing). He should
be on the air by now and hopes to
meet old U.K. friends. VK6AJ
(Perth) finds conditions improving
there -he worked his first W's for
many months, and they said he
was their first VK for many
months, too. He remarks that at
certain times of the year the 14 me
band is choked with W's, and it's
morning with them, most of them
getting ready to rush off to work.
They all want a contact, but there
are always some who prattle on
about weather, family, ailments,
ambitions and the lot . . . so
VK6AJ would like to see a semi-
official Q signal meaning " I want
to give rubber-stamp QSO's for
the time being." He thinks it is
selfish to ragchew when there are

TOP BAND LADDER
From January 1, 1962

(G30-- and G3P-- stations only)
Station Counties Countries

G3PDM

G3PGN

G3PLQ

GM3PBA

G3OLN
G3PEK
G3PPP

G3OXI

G3ORH

G30QT

G3PRM

GW3PHH

G3PPU

G3PHO

G3PJD

G3OHL

53

52

50

49

47
47
47

45

44

39

37

32

31

30

18

15

6

10

7

8

8
8
5

6

10

14

7

7

6

8

2

New Claims for this Table may be made
at any time. Confirmations not required.
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obviously many others waiting on
the frequency ; but on the only
occasion when he was rude, the
other station apologised so nicely
that he " felt a perfect crumb "
and will never do it again! How
about " QKS " (for " keep short ")
and its companion " QKO "
(meaning " please keep off "-for
unwanted breakers) ?

5A5TY (R.A.F. Idris) has been
operating from Tripoli for a
month or so, and hopes to be on
Top Band with AM and SSB one
day. On all other bands he will
be mainly SSB. He says that
5A5TR (ex-YA1IW) has returned
to the States, but may show up
from HK -land. No QSL cards yet
at 5A5TY, but as soon as they
arrive he will get busy.

VE3BWY (Ham Whyte of
Toronto) comments that manners
seem to be breaking down on the
bands, as tempers wax hotter.
Comments of " shut up," " lid,"
" nut " and so on appear when
there is a pile-up, and we are
approaching jungle warfare! But
Ham, with his second op. Bob,
has been on 3795 kc SSB working
Europe, with some fine QS0's,
including one with G5ZT/ M and
another with F7BD/M, both in
motion. VE3BWY now has a
" summer location " whence he
will be signing VE3EWY later in
the year.

Top People
The current DXCC list shows

that KV4AA is now the Top
Person, with 318 countries worked
and confirmed! Bracketed second,
with 317, are W3JNN, 2AGW,
8JIN, 4DQH, 3GHD, 8BRA,
2HUQ and PY2CK. The latter
has the same score on Phone Only,
which puts him at the top of that
list. Highest -scoring G's in the
list (Phone and CW) are G4CP
(310) and G2PL (309). Other high
scorers outside the U.S.A. are
CE3AG (312), LU6DJX (310).
4X4DK (309), CX2CO (309) and
ZL1HY (308). Anyone below 308
does not even qualify for the Roll
of Honour these days!

Population
From the latest Call Book

(Winter 1961/62) we gather that
the FCC have issued 11,245 new
U.S. licences since the autumn

edition was published ; the corres-
ponding increase in the rest of the
world amounts to 2,371. And the
present amateur population of
the U.S.A. is 237,000, with " over
100,000 " spread over the
remainder of the Globe. Here is
a possible explanation for the con-
gestion on certain bands, at certain
times . . . !

Our Heading Photograph (p.78)
Since July 1961, when he was

licensed, G3PBO (R. F. Collins,
15 Rochdale Road, London, E.17)
has made about 700 QSO's, on all
bands 10-160m., CW and AM
phone. The Tx is a 100w. job,
consisting of a Geloso VFO
driving a TT21 PA, modulated by
a pair of KT88's. For Top Band
the transmitter is a separate 807 -
PA outfit, with its own modulator
and built-in power supplies. The
station Rx is an HRO with minia-
turised front-end, and B/S coil
packs. Aerials include ZL Special.
a 10m. dipole, and a 135 ft. wire
fed through an ATU. Much con-
structional work is in hand and
the station is well equipped with
test gear, tools and bench
facilities.

Miscellany

G6TC (Wolverhampton) is back
with us after a long absence, and
now operates CW and AM (he
was previously a CW man
entirely). He is even on Top Band
again after 13 years' absence ; he
thinks that conditions are similar
to those of 1950-51, and that we
probably have two years to go
before we reach the lowest point
of the cycle.

G3LCK (Canterbury) writes that
he helps to run G3OSL at Simon
Langton Boys' School in the same
city, whence they have plenty of
fun, mostly on 14 mc and in-
frequently on 7 and 3.5 mc.

GM3IAA (Inverness) sends a
long letter dealing with both his
present and past activities. He has
been going through his log for
VS2AA (1946)-unfortunately, his
VS1AA and VS2AF logs were lost
during the war - and he agrees
entirely with last month's Editorial
on the subject of Records. Some
of the old calls worked make one's
mouth water. Nowadays he won-
ders why it is so difficult for GM's

When Mal Geddes, ZE3JO, Box 2462,
Salisbury, Southern Rhodesia, sent us
this, his comment was simply : " It
proves that I can never again be accused
of keying with my left foot (QLF)."
He will have the sincere sympathy of
many in the U.K., having been well
known as G2SO in the early post-war
period before emigrating to Rhodesia.

to get across to W/VE on Top
Band. After several months of
fruitless attempts, he finally made
it with W1BB and W1PPN in
March.

Any doubts about HB4FD are
settled by GM3NFR (Glasgow),
who forwards a card from him
and explains that the HB4 call is
used from military locations by
amateurs doing their compulsory
military service . . . See any issue
Call Book, over HB listing.

G3PLQ (Salisbury) has three
pirates using his call. Two of
them are on Top Band and Eighty,
and the third on 14 and 21 mc.
SWL friends in Salisbury have con-
firmed this activity - any help
would be welcomed.

More DX Shorts
G2DC says that Danny Weil

(FO8AN) has been running special
skeds for European contacts on
14195 kc SSB (1600 GMT), but
with very little success ... FW8AJ
and BY1PK have both been active,
14 mc CW, 0930 and 1400 GMT
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G3OSH is operated by Arthur Haines, at The Laurels, Roping Path, Yeovil, Somerset. The SSB side of the station (left), consists ofa Drake 2B receiver and K.W. Viceroy Mk.III, auxiliary items including an F/S meter, ATU, crystal calibrator and a home -builtTop Band Tx. On the right (featured with G3OSH himself) are a home -built NBFM transmitter for 20-40-80 metres and an Eddy-stone 840A receiver. Aerials include a Minibeam, various doublets and a long-wire for the LF bands. G3OSH first became interestedin ` wireless " (as we knew it then) in 1922, obtained an artificial aerial licence in 1929, and the present consign in 1960. He says heis ` Essentially a communicator, ready to work all and sundry on any band, and is naive enough to enjoy QSL'ing."

MP4BBW thinks that some
genuine CR10 activity is really
coming, this time with a Portu-
guese Naval radio man ; frequen-
cies 14048 and 21087 kc with a
DX -40U . . Also look for
ZS6PC/ZS9 at Easter.

VK3AHO has been assigned the
call FW8AS for Wallis Island, and
the dates quoted are March 25 for
" about two weeks "-so this may
not be too late . . . ZD9AD has
been worked or heard by several
W's, 14035 and 14085 kc CW
around 1900 . . .

The I.R.T.S. intend to repeat
their DX-pedition to the Isle of
Aran, dates for this year being
June 9-11. The call, as before,
will be EI0AB, so the WPX-
hunters should be in full cry.
Operation, all bands from Eighty
to Ten, and also Two Metres. The
transmitters comprise a DX -100U,
a Globe Scout and a Viceroy ;
receivers " a collection of modified
HRO's " ; aerials, Mosley TA -33
Jr and a couple of dipoles. Ten
EI operators and a GI, together
with SWL's and an official photo-
grapher, will complete the party.

EI6X tells us that the cost of
the trip is only £3 per head,
including the boat trip to Inish-
more (15 miles each way) and all
food and accommodation on the
island, which seems wonderful
value-but it will not be all
holiday for the gang. Present
intention is to start up at 1600 on
June 9 and to QRT at 1200 on
June 11: QSL via EI6X.

Late Flashes
G3GGS (Chorley) forwards

news from VP8GQ, who still has
not managed to work a G station
on Top Band, although he iden-
tified G6GM and GD3UB last
month. He puts in a very consis-
tent signal on 7, 14 and 21 mc,
and worked Europeans on 3.5 mc
during February, but rarely heard
the U.K. G3GGS also says that
ZD9AD is with the Royal Society
expedition to Tristan da Cunha ;
he was worked on 14082 kc
around 1930, fading out after
about 40 minutes. They will have
left the island before you read
this.

Activity from San Marino was
promised by IISVZ/ MI and
I1PGM/M1, during the SSB Con-
test (March 24-25) . . . The
Millennium SP Contest will run
from 2000 GMT, April 7, to the
same time on April 8 (CW) and a
week later (Phone). Normal
rules, serial numbers, call " CQ
Mil " ; two points for all QSO's
with SP stations, one for others ;
usual multiplier (countries worked)
except that the SP districts, 1-9,
will count as separate countries.
Logs to PZK. Box 320, Warsaw
10, not later than July 1.
The Tables

As the originally proposed 14-21
mc Marathon Table attracted
hardly any entries, and it was
decided not to pursue it, we are
left with no ladder covering the
HF bands at all. So it is now

possible to do as many correspon-
dents have requested-reinstate a
Five -Band Table. This will be a
replacement for the present LF
Bands Table, to which we will
simply add two more bands -14
and 21 mc. Note, therefore, that
the five bands concerned will be
1.8 mc to 21 mc. The 28 mc band
is not a prolific source of DX just
at present, and many of the new-
comers have never had a chance
to use it properly, so we feel that
it should be left out of the picture
for the time being.

Entries next month, please, for
a Five -Band Table as described
above, with six columns: countries
worked (all-time) on each band,
and in the last column total
countries worked-not the sum of
the other columns. We will do
the sorting out and give a different
band precedence each month, so
that you always have the chance
of heading the list by making a
good score on one band.

And so to the sign -off, with
thanks and acknowledgments to
all our correspondents and to DX
Magazine (W4KVX), the DX-er
(NCDXC), the Western Radio
Amateur, the WGDXC bulletin,
and numerous other sources of
small snippets. Don't forget your
entries for the new Five -Band
Table, and let us have everything
by the deadline, first post on
Friday, April 13. Address it all,
as usual, to " DX Commentary,"
Short Wave Magazine, 55 Victoria
Street, London, S.W.1. 73, BCNU.
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RTTY Topics
T/P NEWS BROADCAST

INAUGURATED-
INTERESTING BOOK REVIEW-
DESCRIBING THE BIAS METER,

FOR BETTER PRINTING -
ON4's ON 8 0 m. RTTY

W. M. BRENNAN (G3CQE)

RTTY seems to be gaining more adherents daily,
and this is particularly noticeable on the usual

80 -metre frequency on Sunday mornings, when at
times it seems there is not a clear channel anywhere
near the normal spot that is not already occupied by
two or more RTTY stations in QSO. Recently, one
operator was heard to complain (on CW) that he
could not " Find anywhere to park his mark." There
were too many other QSO's going on on RTTY.
This is surely a sign of the times and perhaps the
opening of the case for narrower shift techniques!

Belgium has just joined in the 80m. fray, too, as
on March 11 both ON4HW and ON4UN made their
appearance on the band for the first time, at the
same time and at a peak operating time for G stations.
The result was some fine QSO's and a nice orderly
queue of stations waiting to exchange a few bands
with the newcomers.

Both ON4 stations are using
Creed Model 7B machines, and the
U.S.A. " Twin City " TU. ON4UN
has a phasing -type SSB Tx with
AFSK keying, running 75 watts
input ; the aerial is half -wave for
80m. ON4HW's Tx runs an input
of 150 watts and the aerial is a
+-wave on 80m.; on 15 metres he
has collected ZSIFD and K3GIF
and is therefore halfway towards
WAC already!

On the same day that Belgium
appeared on RTTY, another Euro-
pean country made RTTY history.
This time it was Holland. PAOAA,
the Hq. station of V.E.R.O.N.,
broadcast a news bulletin for
amateurs on RTTY. This station
has for some time been active on
amateur T/P, and V.E.R.O.N.-
which is the Dutch National
Association-have now extended
their normal news bulletin service
(usually transmitted on CW in
Dutch and English) to include a
special bulletin in English for
RTTY operators. These broad-

casts will take place every Sunday at 1330 GMT
on 3625 kc, using the 50 -baud speed. There is also a
transmission on 145.14 mc, and plans are in hand to
extend the RTTY bulletin to 20 metres, where the
45.5 -baud speed will be used. Complete tape equip-
ment has been obtained for PAOAA by the Dutch
Army Authorities. The first bulletin came over
without a single error, a fine start to a very welcome
service to RTTY amateurs. PAOYZ is the radio T/P
operator at PAOAA, and reports on the reception of
these transmissions on RTTY are welcomed by him ;
he would also like to receive news items of RTTY
interest for inclusion in the bulletin ; the QTH is
P. Van Weerlee, PAOYZ, Diefsteeg 17, Leiden,
Holland. All concerned in this Dutch enterprise are
to be congratulated.
New RTTY Handbook

The RTTY handbook by W2NSD and W2JTP
was published in 1957 and was, until quite recently,
the only such publication in the amateur field.
Unfortunately, it has been out of print for the last
two years or so and there were few copies available
in Europe. Those who have tried to obtain a copy
of this book and failed will be pleased to hear that a
new version of it has just been published as one of
the well-known CQ Technical Series and appropriately
entitled The New RTTY Handbook. The subject
matter has been completely revised and brought right
up to date, and so such things as semiconductors

their way into many of the circuits.
The book runs to some 191 pages, eight chapters,

commencing with a brief history of amateur RTTY
development in the U.S.A. From this it is interesting
to note that RTTY activity there commenced in late
1946, nearly 16 years ago. Chapter II deals with

Not only is WONFA (Chester Franz, 1 Finlay Road, Kirkwood 22, Missouri), a keen
fisherman, but he was also the winner of the 1961 RTTY Sweepstakes Contest. His
printer is a Teletype Model 28, and the TU is described as an Electrocomm FSC-250,
evidently a commercial unit marketed in the U.S. WONFA also has some Collins

equipment.
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basic principles and machines, some thirty pages being
devoted to wiring diagrams and pictures of all the
various types of Teletype machines. Although of
general interest, these pages are of little practical
use to owners of Creed machines. Owners of certain
Lorenz models will, however, find that their machines
have quite a lot in common with some of those
described.

The rest of the book is of considerable value to
anyone interested in RTTY. A full chapter is devoted
to receiving equipment and contains complete details
of various types of TU's (RTTY converters), ranging
from IF to transistorised audio types ; there are also
details of the system known as " Autostart," whereby
an RTTY station can be set up for the unattended
reception of messages from other stations at pre-
arranged times throughout the day. This system is
normally used on VHF. Another chapter discusses
transmitting equipment such as valve and transis-
torised types of Audio Freq. Shift -Keying oscillators,
FSK keyers, and a heterodyne FSK exciter. Other
sections deal with the setting up of an RTTY station,
and operating it.

Perhaps the most interesting part of all for those
already on RTTY is that which describes the various
accessories for amateur T/P operating. These include
such items as CR tuning indicators, AFC circuits (one
using only semiconductors), bandpass input filters,
bandpass channel filters, a very ingenious notch filter
for rejecting interfering heterodynes that fall into the
TU passband, and a transistorised tuning fork AF
standard for producing the two usual audio freqs. of
2125 and 2975 c/s from a 425 -cycle tuning fork. A
section containing references to various publications
of interest to RTTY operators completes this welcome
addition to the field of Amateur Radio literature.

At 32s. post free, the price is a little high, but
this is the sort of book that is constantly referred to,
a fact that is often really brought to light when it is
out on loan to one of the locals! It can be obtained
through the Publications Dept., Short Wave Magazine,
Ltd., from stock.

Useful Piece of Test Gear

A fault which is often apparent on amateur RTTY
transmissions is " bias distortion." This is the term
given to a signal in which the duration of the mark
pulse is lengthened and the space pulse shortened, or
vice versa. A signal in which the mark pulse is longer
than normal and the space correspondingly shorter, is
said to possess a " marking bias " ; the opposite case
is a " spacing bias." This form of distortion is usually
due to incorrectly adjusted T/P sending contacts or
to a badly -set polar relay which may be part of the
keying circuit between the T/P contacts and the Tx.
Bias can also be introduced at the receiving end, too,
again by incorrectly adjusted polar relays (this time
in the TU) or even by faulty operation of the T/P
electromagnet. At best, the effect of bias is to reduce
the overall distortion margin of the T/P-to-T/P link
-at worst, it will cause misprinting.

It is possible for a spacing bias produced (for
example) by the T/P sending contacts to be cancelled-

90 -150v
DC a

C o A
Polar relay or

T/P transmitting
contacts

Fig. 1. The bias meter described by G3CQE is suitable for
checking 'printer or polar relay contacts -see text. Values
are: RI, R2, R3, R5, 10K; R4, 5K; R6, R7, 15K. The size for C

and scaling of the meter are discussed in the article.

out by an equal, and opposite bias introduced by a
relay in the T/P receiving circuit. Such correction is,
of course, fortuitous, and will only hold good for that
particular circuit. This fact is mentioned only to
show that to adjust the transmitting contacts until
good copy is obtained on local loop does not
necessarily mean that the adjustment is correct.

Illustrated here at Fig. 1 is the circuit of a simple
device that can be used to help in the adjustment of
T/P or auto -Tx contacts or polar relays. It is usually
referred to as a " Bias Meter." Briefly, the circuit is
a modified Wheatstone bridge, the meter associated
with it being a heavily damped centre -zero milliameter.
When the terminals A, B and C are connected to the
mark, centre tongue and space contacts (respectively)
of a T/P, and a series of characters sent on the
keyboard, the meter deflection will be proportional
to the mark/space ratio of the characters transmitted.
For example, if the moving centre tongue is in contact
with each of the fixed contacts for 50% of the time,
the average voltage on the tongue would be 50% of
the total voltage across the bridge, thus giving a
balance of the bridge and a reading of zero on the
meter. This point on the meter scale could therefore
be labelled 50% mark or 50% space, or even 1:1
mark/space ratio. If, on the other hand, the tongue
was permanently in contact with the space contact,
the meter would read full-scale deflection in one
direction, i.e.. 100% space or zero mark. On the
other contact, of course, the meter deflection would
be full scale in the opposite direction, 100% mark.
The percentage mark and space of any RTTY
character can be easily calculated and compared with
the reading obtained on the meter. Any discrepancy
indicates a bias, and adjustments can be made
accordingly. Several different RTTY characters have
the same mark/space ratio but, of course, a different
mark/space sequence. Certain characters are,
however, more suitable than others of the same mark/
space ratio for purposes of these tests. This is
because they have fewer transitions from space to
mark and so give a smoother deflection on the meter.
The letter " T " is one of these, and the complete
sequence for this is five pulses, each 20 millisecs of
space followed by one 20 millisecs of mark, and a
further 30 millisecs of mark (the stop pulse). The
percentage of mark is, therefore:
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50
x 100(%) = 33.3% mark.

100 + 50

Other suitable characters are : " 0," 47% mark ;
" M," 60% mark ; and " V," 77% mark. These are
sufficient to give a good check but, as a matter of
interest, the two old favourites of RTTY test
sequences, R and Y, are 47% and 60% mark
respectively.

Points to Watch
When using this method of checking bias, it is

important that the character repetition be carried out
at maximum transmitting speed, i.e., no pauses between
the characters. This is because during a rest period
the T/P sends a mark signal, and this, added to the
required character, will show up as a false mark bias
on the meter. The easiest way to send a single
character repetition at maximum signal speed is to
lift the transmitting cam pawl abutment and, at the
same time, press the required key on the keyboard.
The pawl abutment normally trips the transmitting
cam pawls at the end of the transmission of one
character and, by temporarily disabling this action,
the T/P will continue to send the character selected.
Most RTTY amateurs are familiar with this trick and
will therefore know that if, under these conditions,
no key on the keyboard is depressed, the T/P will
send the " letters " signal continuously.

In order to check a polar relay, its contacts must
be connected in the same manner as were those of
the T/P, and the relay operating coils connected to
some suitable signal source of known mark/space
ratio. A convenient source is a 50 -cycle supply
derived from a transformer ; for example, a 6.3 -volt
heater winding is sufficient to operate a Carpenter
5C9 polar relay with its two 1685 -ohm coils in
parallel. The waveform applied will be approximately
a sine wave, the mark/space ratio therefore 1:1. and
so, for correct adjustment, the meter should indicate
50% mark.

The contacts of an auto -Tx are connected up in
the same manner as those of the teleprinter. A series
of punched tapes with the required characters on them
is used to produce the required signals for the test.
Since the auto -Tx normally transmits at maximum
signal speed, there are no complications in this
direction.

A word about the bias meter circuit: The
indicating meter used by the writer was originally one
of the 30-0-30 mA type often encountered in T/P line
circuits. An investigation into the " innards "
revealed a sizable shunt ; on removing this, the basic
movement of the meter was found to be 1-5-0-1.5 mA.
However, any meter in the range 500-0-500 microamps.
to, say, 5-0-5 mA should be suitable. The resistance
values of the bridge network can always be altered in
proportion. The important point is that the meter
should be very heavily damped. The value of the
condenser C is best found by experiment, since much
depends upon the meter with which it is associated.
If the capacity is too high, the meter deflection will
be slow to reach its final value ; if too low a value is
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Fig. 2. In the February "RTTY Topics," on p. 649, mention
was made of the A.T.M. Band -Pass Filter, type AP6682,
available on the surplus market and very suitable for incor-
poration in TU's. The circuit and response curve of this filter

are shown here.

used, the pointer on the meter will tend to " hunt."
The capacity should be between 4 and 50 ptF, with a
working voltage of 24 volts AC or more. The DC
supply to the bridge can be derived from a 90 -volt
battery or from a small stabilised supply in the region
of 105 to 150 volts. One of the miniature type of
mains transformers can be used to build such a
supply, and the 6-3v. winding can be wired -up to a
polar relay base, so that relays can be plugged -in
for test.

To set up the meter initially, the terminals A, B
and C are strapped to complete the bridge and the
potentiometer R2 set to give a null reading (mid -scale)
on the meter. Then, with terminals A and B
connected, R4 is adjusted to give full-scale deflection.
Connecting B and C should give full-scale deflection
in the opposite direction. If not, check the values
of R6 and R7.

A bias meter will amply repay the amateur T/P
operator for the time spent in constructing it. It is
particularly handy to have around the shack when
the printing starts to go wrong, since it can quickly
eliminate items of equipment that are often suspected
to be causing the trouble.

That is all till we meet again in the June issue --
GL with the printing meanwhile.

RTTY operators and all interested in the
subject are invited to write in for this
feature, the next appearance of which is
in the June, 1962 issue. Photographs
of RTTY stations are also welcome, and
those used are paid for on appearance.
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4eria/ Hints, Tips
and Ideas

Based on the experience of

THE OLD TIMER

Part III

Dealing mainly with the technique of feeding
aerials, such as doublets and Zepps, which require
twin feeder lines. The last two articles in this
series appeared in our December 1961 and

February 1962 issues.-Editor.

THE simple ATU described in Part II of this series
(Fig. 3 on p.645. February SHORT WAVE MAGAZINE)

is particularly suited to the job of matching a
transmitter to a single -ended aerial, whether specially
cut to some length or just a " piece of wire." However,
given such an ATU, one can also deal efficiently with
the many types of aerial requiring the use of tuned
feeders, and it is mostly with the problems of tuned
feeders that it is proposed to deal this time.

Let's clear away some fundamental errors to start
with. An untuned feeder (for instance, a coax line
feeding a dipole) is supposed to match the aerial at
one end, and the transmitter output at the other.
Hence, it carries little or no standing -wave and does
not require tuning or fiddling in any way. If it is a
perfect match at both ends (72 ohms at the centre of
a correctly -cut dipole at the right height, and 72 -ohm
output from the transmitter) there will be no
standing -wave - no radiation, no loss of power : a
happy state indeed. But this state of affairs can only
be achieved with a given rig and a given aerial for
one part of one band. And that's that. If the aerial
is cut for (say) either the HF end or the LF end of
Twenty, then there will be a mismatch at the other
end. Hence the habit (if you work both SSB and
CW) of cutting a dipole for about the centre of the
band (say 14200 kc), in which case it will be pretty
efficient at both ends.

But what of a doublet-the same piece of wire
hung aloft, but fed with open -wire feeder? Well, if
your feeder is of (say) 600 -ohm line and exactly half
a wavelength long (electrically) you will still be able
to match it at the bottom end from a 72 -ohm source.
Although the feeder is not tuned, it is possible for it
to be nearly a perfect match at each end in these
circumstances. This is because a length of feeder
energised at one end and connected to a radiator at
the other will offer the same impedance at successive
distances of half a wavelength. (Consider the voltage
and current distribution and you will at once see why.)

Thus, if you feed a dipole, cut for any band, with

600 -ohm line, provided that the line is a half -wave-
length long or an exact multiple of half a wavelength,
you can feed the bottom end at 72 ohms and get away
with it. For any other length the impedance will be
some figure between 72 ohms and quite a high value,
but you can still match into it by using an ATU. The
two sides of the feeder are connected to the points
occupied by the aerial and earth in Fig. 3, p.645,
February.

Feeder Length

Now, of course, one cannot lay down fixed rules
for length of feeder alone, because every alteration
of conditions at the aerial end will have its effect.
Imagine you are feeding a length of wire cut for
Twenty-say 33 ft. 6 in. If your feeder is either
33 ft. 6 in. or 67 ft. long, you will have low impedance
(72 ohms) at the bottom end. But there's no reason
why you should not use the same wire on Fifteen or
Ten metres. On Ten, the simpler case, you will now
have two dipoles in phase, and the feeder will be
voltage -feeding them at their inner ends. Thus, the
impedance at that point will be high-and so will the
impedance at the bottom end, since the feeder will
still be a definite number of half waves. Cut roughly

Low impedance
series tuned

(will match 72ohms)

High impedance
parallel tuned

(b)

Fig. 1. Two extreme feeder conditions with a doublet are
shown. In (a), the impedance at the bottom would probably
match directly to 72 ohms ; however, if the ATU is used, it
should be series tuned, with Cl at minimum. In case (I)),
the impedance will be high, necessitating parallel tuning on
Cl with C2 shorted out - Fig. 3, p. 645, February issue.
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A/
/2

ATU

/2

High impedance
parallel tuned

(0)

Low impedance
series tuned

ATU (b)

Fig. 2. Feeding the same length or wire as in Fig. 1, but
Zepp-fashion, reverses the conditions. The example with the
1 -wave feeder now requires parallel tuning, and the quarter -
wave (or any odd number of quarter -waves) will give the low

impedance which necessitates series tuning.

8 ft. off it, though (approximately a quarter -wave at
Ten Metres) and you will have a low impedance
down at the bottom. To find what the feeder will
look like to the transmitter at the bottom end, all
you want to know is the total length of feeder plus
the length of one leg of the aerial. This was dealt
with in a general way in Part I of this series (pp.517-
519, December 1961 issue), and you will find there
the necessary tables for planning a condition that will
give you convenient feed impedances for more than
one band.

With a doublet, so long as it is symmetrical about
the centre, the length of the top does not matter-
except for the choice of the direction in which you
want maximum radiation. If you want an aerial for
all bands from Eighty to Ten, perhaps you plan to
put up a 136 -ft. wire, centre fed, and then find that
your garden is only 120 ft. long. Don't worry-put
up 120 feet. The missing wire at the centre of the
aerial merely becomes part of the feeder now, and
apart from a small loss of efficiency on Eighty (which
no -one's S -meter will record!) you are just as well
off as if your garden had been the magic length.

The Zepp Configuration
This is one reason for preferring the doublet to

other kinds of wires-when it is possible to instal one.
If your shack is at one extreme end of the plot, rather
than near the centre, you will probably think in terms
of a Zepp. But in that case don't get any fancy ideas
that the exact length won't matter! With a Zepp
you can only compensate for incorrect length by
making the feeders some arbitrary length which you
will have to calculate, or find out by trial and error.
If the top is correct for the frequencies that you want
to use, then feeder length won't matter, and the
feeders will show a reasonable balance. If the top
length is too short, then part of the " live feeder "
will have to act as part of the aerial, and the " dead
feeder " will have to be that much shorter. If the
top is too long, then part of it will be acting as feeder,
and the " dead feeder " ought to be carried along
parallel with it for that distance. In short, a doublet
is not critical as to length, but a Zepp is. (Did
someone mention a " double extended Zepp " ? Well,
look again, and you'll find that it's nothing but a
doublet, anyway . . . the term "Zepp " implies an
end -fed arrangement using open -wire feeder, and
nothing else). Figs. 1 and 2 show the reversal of
conditions that takes place as between a Doublet
and a Zepp.

Consider what a Zepp really consists of (Fig. 3)
and you will realise how it works. The one shown
has feeders a quarter -wave long, implying an extra
half -wave of aerial folded back on itself-but if it is
of a different length, the tuned circuit from which
it is fed automatically makes the necessary compen-
sation. The example shown would, of course, be
fed at low impedance. [over
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Fig. 3. Evolution of a " Zepp " aerial from a full wavelength of
wire. The high- and low -impedance points are marked H and
L. In practice, the feeders will not usually be an exact quarter -
wave, but irregularities will be taken up by the tuned circuit

to which they are connected.
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Further tips about Zepps: Don't instal two
thermo-ammeters in the feeders and spend sleepless
nights trying to get the currents exactly equal. You
never will-except, if you're very lucky, on one
particular frequency. It doesn't matter all that much
if there is a slight unbalance between them. After all,
one of them does hitch on to the end of an aerial.
while the other gropes hopelessly for the sky! So
true balance is hardly possible and, even if attained
at the bottom, is probably not there at the top.

Don't, if you can possibly avoid it, try to work a
Zepp with feeders exactly a half -wave (or multiple
thereof) in length. This gives the most awkward
condition-very high impedance at the bottom end,
necessitating parallel tuning, and as often as not you
will find that the thing works just the same when
you remove the " dead feeder " from the picture
altogether, running as an end -fed long wire, a half
wavelength longer than you meant it to be! This is
what could give you a sleepless night!

Contriving a Vee-Beam
The transition from a doublet to a Vee-beam is

very simple, and it may well happen that if your
shack is at the apex of a plot which forms a fairly
broad triangle, your best bet is to use two poles at
the far end. In other words, put up that Zepp you
thought you were fated to, anyway, but add a second
wire, connecting it to the " dead feeder " and support-
ing it on another pole, and you have a Vee-beam, of
sorts. If the legs are symmetrical, it is simply a
particular form of doublet, as far as feed problems
are concerned.

The true Vee, giving a high gain in two directions
only, is a pretty long affair before the dB's begin to
mount up-and the angle between the two wires must
be correct. The theory of a Vee is that the main
lobes radiated by each wire may be made to coincide
in the direction down the centre of the thing. Thus,
for two legs, each one wavelength long (radiating at
54° to the plane of the wire) the apex angle should
be 108°, alth-ough in practice 90° seems even better
in this case. If the legs are each two wavelengths
long, the main lobe will be roughly 36° off the wire,
and the apex angle must be 72°. And so on-the
longer the legs, the more acute the angle and the
higher the gain.

Now, it is obvious that you can't get the angle
and the lengths exactly right for more than one band
-but don't let that deter you. Even if the angle is
wrong. your maximum radiation will still be down
the line bisecting the angle of the Vee. There won't
be so much of it, true, but this will also imply that
there will be more radiation in certain other
directions, which might even be a good thing. for few
of us can afford to put up an aerial which is only
going to be useful in one particular direction.

As an example of what can be worth while: If
you are fortunate enough to have a garden about
135 ft. long and reasonably wide at the bottom end,
but are disappointed because you can't get up a
half -wave for Top Band, consider putting up two
lengths of 135 (or 132) feet inclined to each other at

Tx (a)

lsoe

Max radiation

Fig. 4. The conventional Vee-beam, as shown at (a), is about
the smallest effective example of this type. As the length of
the legs is increased, so the optimum angle between them will
narrow. The gain with legs one wavelength long is only slight,
and this size of aerial may almost be regarded as a centre -fed
long wire; however, maximum radiation will be in the direction
shown instead of in the plane of either wire. The tilted Vee
at (b) will give greater gain in the direction of the tilt and, of

course, less in the opposite direction.

whatever angle the circumstances force on you. Feed
them at the apex with 600 -ohm line, and you will
have a bent (in most cases very bent!) half -wave for
One -Sixty . . . but you will also have an aerial which
will assume true Vee characteristics and possibly go
like a bomb on Forty, Twenty or Fifteen, according
to the acuteness of the apex angle.

Splitting the Vee
Furthermore, you can tune the legs separately

against earth or counterpoise to give different direc-
tional properties on different bands. Those who are
left aghast at the thought of anyone having so much
space may consider the whole thing divided by two!
Two 67 -ft. lengths at right -angles to each other make
an extremely useful aerial ; and so do even two 33 -ft.
lengths. assuming you don't want to work on Eighty
or Top Band.

In short. if you feel you would like a doublet of
some kind. but your shack is not well placed in the
centre of the plot. give up the idea of running two
halves in a straight line and experiment with two
legs at whatever angle you can manage. The thing
will still be symmetrical if you can keep the heights
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more or less equal, and will present no tuning
difficulties.

Even if the thought of three poles is considered
a serious disadvantage_ don't worry. I know of
someone who does it with only one ! The apex. in
his case, is at about forty feet, held up by a pole on
the roof of the house. The other ends are anchored
to the fence on either side of his garden. at the far
end, the actual length of " live " wire being such
that the remote ends of the aerial are still some 20
feet high, despite anchorages which are only about
six feet off the ground. A " tilted Vee " of this type
will give increased radiation out in the direction of
the tilt, at the expense, of course, of the radiation
on the reciprocal.

If it seems to you that this discussion has made
the assumption that you have a fair amount of space
available, you are right. Loading coils and other
methods of getting a quart into a pint pot have not
yet been considered-these will follow in due course ;
but before we even get to that subject, let a hint be
dropped that there are better ways of simulating a
long wire than the use of loading coils . . . and it is
some of these that will be dealt with in the next
instalment.

NEW I.E.E. SECRETARY
One of the most important and influential jobs in

the world of electrical engineering is that of General
Secretary of the Institution of Electrical Engineers-
particularly as the I.E.E. also covers radio communi-
cation and electronics. The new General Secretary
appointed is Dr. G. F. Gainsborough. B.Sc., Ph.D.,
M.I.E.E., at present an Asst. Secretary at the Ministry
of Aviation, who is also a barrister of Gray's Inn.
He will take over from the present secretary, Mr.
W. K. Brasher, towards the end of the year.

INTERESTING AERIAL TUNING DEVICE
In modern high-speed aircraft it is essential to

preserve the aerodynamic shape, without any bumps
or excrescences, such as aerials ; it is also necessary
that aircraft should be able to communicate by radio
and, in the case of long-distance types (both civil and
military), there is a requirement for transmission on
the HF bands. The aerodynamic problem is over-
come by the use of a notch let into the aircraft
structure, the aerodynamic shape being preserved by
the use of dielectric material. This notch is then
tunable to the required frequency by means of an
ATU. A new aerial tuning unit for this purpose,
introduced by Marconi's Wireless Telegraph Co., Ltd.,
gives a tuning range of approximately 2-25 me for
HF notch aerial systems, with an SWR of not more
than 1.3:1 within notch inductance limits of 1.1 - 1.3
/LH, and has a mean power rating of 200w. The
tuning of the ATU itself is automatic and the notch
aerial is kept matched in to the transmitter at what-
ever radiating frequency is required within the tuning
range ; the ATU will readjust itself to a frequency
change in less than 10 seconds.

RUSSIAN " WINDOW " ON BERLIN
When it was announced that, on March 10, the

Russians extended their skirmishing tactics round
Berlin to the discharge of what was described as
" chaff designed to confuse air control radar," what
they were using was, in fact, what was known as
window during Hitler's War. The method was sim-
plicity itself, and the effect quite devastating. Having
determined the frequency of the radar or radars it
was required to jam or confuse, metallised strips,
half -wave at that frequency, were made up into loose
bundles. These were discharged by aircraft flying
over the German defences, the result being that the
radars received a multiplicity and a confusion of
false echoes, which made it almost impossible to
track individual aircraft. Towards the end of the
War, there were considerable refinements of the
technique, and many purely engineering problems
were involved in the design, manufacture, packaging,
and discharge of the metallic strips, as well as in the
tactical use of window, not only to conceal and
defend aircraft, but just as successfully to simulate
air attacks, and even ships for decoy purposes. In
fact, a great edifice of operational effort and research,
with big issues at stake, was built up on that funda-
mental radio conception-a dipole resonant at the
required frequency.

Many transistors are ruined by not having the proper tool for
soldering them into circuit. A heat sink is essential, and
Antex, Ltd. manufacturers of soldering irons, have placed on
the market an automatic grip which holds itself on the work

while soldering is being done.

Mention " Short Wave Magazine " when writing to Advertisers-It helps you, helps them and helps us
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SINCE our last appearance,
there has been very little in the

way of " give " on the VHF
bands. Conditions have been poor
generally, with perhaps a slight lift
during March 16-18, and in the
main the picture is of rather
desultory activity-with, however,
new stations coming on constantly,
even if the established VHF types
have been spending more time on
the bench than on the air.

But, by the time you read this,
the VHF season will be starting to
unfold, and from now until about
mid -October we can expect such
exciting events as widespread
tropospheric openings, with the
whole of Northern Europe work-
able ; sporadic -E occurrences,
when real VHF/EDX like I, OE,
YO and YU will appear, as
" targets of fleeting opportunity " ;
and there will be the occasional
auroral manifestations, when
almost anything can happen (and
remember that SSB phone can be
used under Ar conditions, but not
AM). And don't forget that any
two of them can happen at once!

The only thing we cannot tell
you is just when these things are
going to come off. If you are a
watcher of Band I/TV-or, better
still, a listener on Band II/FM-
you can almost always get a clue
to the development of EDX con-
ditions, because either the sound
and/or vision channels become
heavily QRM'd, or all sorts of
unexpected EU stations can be
tuned in. Under these conditions,
the BBC starts putting out cagey
squibs to the effect that all this
deviation from the norm is not
their fault, but is due to anomalous
propagation conditions over which
they have no control. Then is the
time to get cracking on two metres.

For real EDX working,
sporadic -E (a densely ionised
reflecting patch or cloud at low
level) is the best condition - but
the manifestation is very erratic,
does not usually last more than a
couple of hours, is unpredictable
at long notice, and naturally
demands that there should be
stations available to take advan-
tage of the effect. The most
likely time for spor-E to occur is
during the couple of hours around
noon-and, in the odd way of
things in Amateur Radio, is

B DS
A. 3. DEVON

Conditions Remain Dull-
Report on Oscar-
VHFCC Elections, and

Coming Events-
Notes, News and The Tables-

always discovered only on a
Sunday morning: the reason
being, of course, that it is only on
Sundays that there are VHF
stations operating, all over Europe,
to make contacts possible. The
G3GOP/YU1CW two -metre con-
tact of May last year is a perfect
example of how spor-E works out
in practice.

Of course, all these manifesta-
tions-good tropo conditions, Ar
openings, and spor-E chances-do
not occur only at week -ends!
During the summer months, they
happen at all sorts of times, but
usually there is no one on to
know about them.

March Contest
This was another good example

of how things work out in prac-
tice! Held during March 3-4, the
contest fell into a real slough of
despond. The weather was awful,
with frost and snow over most of
the country, and the barometer
dropped right back to the low 29's.
There were few portables out
compared with a normal occasion,
and the end of it all was that the
operators who made the scores
were those near or in the active
areas, e.g. London and Home
Counties.

Some of the scores being men-
tioned during the last hour or so

were: G3GHI, Kenley, Sy., 132 ;
G3PBV, Wolverton, Bucks., 68 ;
G2HIF, Wantage, Berks., 77 ;
G5MA, Gt. Bookham, Sy., 107 ;
G3NNG, Harwell, Berks., 77 ;
G5UM, Knebworth, Herts., 54 ;
G3IAS, Warlingham, Sy., 112 ;
and a particularly smooth, well-
modulated transmission from the
direction of Upminster, Essex,
turned out to be G4DC, making
his contact No. 131 at 1845. Note
that these " scores " mentioned are
not points -totals, but stations
worked-from which it can be
deduced that there was a very fair
level of activity, but everyone was
fighting the conditions. Several
northerly stations had over a
hundred QSO's, but there was very
little contact between north and
south. Though conditions appeared
to improve a little in the afternoon,
one of the best GDX QSO's was
G5MA/G3ILD, Co. Durham,
made during the morning ; this
was on CW, and it was noticeable
that quite a number of people
were using the key, in desperation
rather than hope!
Oscar Story

Last month's comment duly
produced an answer, from several
quarters, and here we are able to

70 CENTIMETRES
COUNTIES WORKED SINCE

SEPTEMBER 1, 1961
Starting Figure, 4

From Home QTH Only

Worked Station

18 G3KEQ

'16 G2FNW

14 G3KPT

12 G3HAZ, G3NNG

11 G2CIW

10 G3JHM/A

9 G3LHA

8 G5UM

7 G3HWR

6 GW3ATM

4 G5QA

This Annual Counties Worked Table is
reckoned from September 1st, 1961 and
will close on August 31st, 1962. All
operators who work four or more Coun-
ties on the 70 -centimetre (430 mc) band
are eligible for entry. Counties should
be claimed as they accrue, and otherwise
the rules are as for the Two -Metre

Annual Table
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show the temperature graph,
finalised from the more than 4,000
observations received by the
Project Oscar people at Sunnyvale,
Calif. This temperature curve is
of the package itself, i.e. of the
container as launched into orbit,
and the kink in the graph is
regarded as most mysterious - at
any rate, at the moment of writing,
expert opinion is baffled. There
can be no question of a " mistake "
having been made, as this change
of temperature, indicated by the
hi -rate, is confirmed by the very
large number of reports received.

Oscar II is due shortly, and will
be a replica of the Oscar I opera-
tion-but when " shortly " actually
is, it is impossible to say, because
the blasting -off of rockets carrying
this or that package is subject to
security control. While it is most
unlikely that we shall get advance
information in time for publica-
tion, it seems that Oscar II should
go off before the end of May.
There will probably be a certain
amount of newspaper and BBC
coverage, so all we can do is to
advise you to watch and listen.
The frequency, 145.00 mc nominal,
and the signalling procedure will
be exactly as before. For those
interested, the basic task will be to
log date, time, signal level and the
number of " hi's " counted off in
10 secs.

Reports, covering one or more
passes, can be sent to us ; or to
G2UJ (QTHR); or to : Project
Oscar, P.O. Box 183, Sunnyvale,
California, U.S.A. In any event,
all reporting is correlated by the
Sunnyvale boys, and, as we are
in airmail contact, readers can
send their reports in to us for
onward transmission, as this
would enable us to comment and,
perhaps, draw a few conclusions,
in " VHF Bands."

VHFCC Elections
It is back in December that the

last were reported, and since then
the following VHF Century Club
Certificates have been issued: No.
317, to Josef Cincura, OKIBVN,
of Ceske Budejovice, whose 100
cards include DJ/DL, DM, HG,
OE, OZ, SM and SP, as well as
75 OK's.

R. G. Holland, G3BPE, Bexley,
Kent, gets Certificate No. 318, his

lot being mainly G's, with a few
near-EU's. G3BPE runs a
QQV03-20A at 32w. in the PA,
his receiver is an ECC84 cascode
with a nuvistor pre -amp., tuning
28-30 mc on a Minimitter
MR -44/11, and the beam is a
4-ele Yagi.

VHFCC Certificate No. 319 goes
to Erwin Falk, DL6WA, Bad/
Nauheim, all whose cards are
DJ/ DL/DM. No. 320 is awarded
to Bretislav Slavicek, OK2BBS,
Olomouc, who likewise shows no
U.K. contacts, but several SP's,
and OE3SE.

E. M. Davies, GW2HIY, Holy-
head, Anglesey, gains Certificate
No. 321, his cards including
DJ /DL, OK, ON, OZ and PA, as
well as GI and GM. The Tx runs
90w. to a QQV06-40A, and the
beam is a slot -fed 6/6. GW2HIY
says that he has worked about 220
different stations since starting up
in 1958, the hardest part of the
job being collecting the cards!

Finally, in this batch, VHF
Century Club Certificate No. 322
is entered for W. B. Capstick,
G3JYP, Appleby, Westmorland,
who is rare DX to so many VHF
operators. Having started with a
pair of 5763's, and then to two
6146's, in the PA, he now has a
QQV06-40A running about 90w.,
the receiver being a CC converter
with a nuvistor pre -amp., into an

°c

Eddystone 5.504 as main Rx. The
beam is a slot -fed 6/6 at 45 ft.,
and the total of different stations
worked is well over 140.

Special Events to Come
The annual Scottish VHF con-

vention will be held on Saturday.
April 28, at the Brabloch Hotel.
Paisley, Renfrewshire ; tickets and
arrangements for accommodation
through: L. F. Benzies, GM3DDE,
83 Hillview Road, Corstorphine,
Edinburgh, 12. Any further infor-
mation from W. C. Bradford,
GM3DIQ (QTHR). This Scottish
meeting is always a very good
show, and well worth the trip,
even if only for the excuse of a
week -end in Glasgow!

The El boys will be running
EI0AB, at Kilronan on Inishmore
off the Galway coast, during June
9-11, using an 8/8 J -Beam and
two -metre gear to be provided by
GI3KYP ; they will be equipped
for CW and phone working.

Some 4 -Metre News
We are glad to be able to record

that there is a distinct improve-
ment in the level of 4 -metre
activity, and every month there
are more stations getting them-
selves organised. G3HWR
(London, N.W.3), with G5FK
(Wembley), is on every Wednesday
evening, running 18w. to a

70.
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The temperature -variation curve obtained after all the Oscar observa-
tions had been smoothed out. The drop between December 14 and 16,
followed by the steep rise over the next two days, is at present inexplic-
able. For the next eight days the temperature remained fairly constant,
and after the battery failure observations became erratic and un-
reliable. It is'now intended that Oscar II should be launched some time
before the end of May, to follow out the same programme as Oscar 1.
It will be interesting to see how the temperature curves compare.
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TWO METRES
ALL-TIME COUNTIES WORKED

LIST

Starting Figure, 14

From Home QTH Only

Worked Station

82

81

80

77

74

72

71

70

69

68

66

65

63

61

60

59

58

57

56

55

53

52

51

50

49

48

47

46

45

44

43

G5YV

G6NB

EI2W, G3CCH

G5MA

G3KEQ

G2CIW (373), G6XM

GM3EGW (310)

G3HBW

G3EHY

G3BA, G3BLP (967), G3BW,
G3GHO

G201 (585), G3IUD (302),
G3KPT*, GSBD

06XA (333)

G2FJR (542), G3FAN (1,000)

G2HIF, G3HAZ, G6RH

G3DMU, 03100, G3JWQ
(548)

G4SA, G8VZ

G5DS (827), G8OU

G3DKF, G8SB

G3WW (770)

G2HDZ (495), G5BM, GWSMQ

G2AJ (519), G3LHA (387),
G4CI

G2NH, G3FZL, G6XX,
GM3DIQ, GW2ADZ

G5ML

G3ABA, G3GSE (518), G3NAQ

G3C0 (467)

G3AYC, G3FIH, G3LAR,
G6TA (487), GW3ATM

G3JYP, GSWP

G3MTI (242), 041ST (476),
G5BY, G6 YU

G2AHP (647), G2DVD (362),
G2XC, G3BJQ, G3GFD,
G3MPS, G5JU, G6GN,
GW3MFY

G3G3NBQBK, G3DVK (282G8), G3LTN,
(218), DA

G2DDD, G2FCL (322), G3BNC,
G3COJ, G3DLU", G3GSO,
G3HWJ, G3KHA (262),
G3KQF, G3KUH, G3NNG,
G3OJY, G3WS, G4RO,
G5DF

42 G2AXI, G2HOP, G3DO,
G3IER, 06C1 (220)

41 G2CZS (282), G2FQP, G3JAM
(481), G3PBV

Worked

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

Station

EI2A, G2BHN (159), G3CGQ,
G3FUR, G5MR (366), G8KL

G2IQ, G3GBO (434), G3LTF,
G3OSS, G3VM, G8IL (325),
GC2FZC

G3APY, G3CKQ, G3HTY,
G3OHD, G8VN (190)

G3FNW, G2FZU (180),
G3DLU, G3MAX, G5UM
(808), G8DR (482), GC3EBK
(260)

02Ela (155), G3CXD,
G3DLU", G3IIT, G3JHM/A,
G3OBD, G6CB (312), G8IP

G3FYY (235), G3HCU (224),
G3IOE, G4LX, G5TN,
GI3ONF

G3AEP, G3HWR (506), G8IC

G3FIJ (392), G3HHY (125),
G31CO, 0433/A

G3HIL, G3OBB, G8QY,
G8VR

G3HXO, G3KPT (180), G5RP

G2AHY, G3FRY, 0300P (208),
G3GVF (129), G3IRA,
G3KEF (110), GSNF,
G8NM, GW8UH

G2CVV, G3AGS, G3AKU,
GM3LDU

G3ITF, G8DL, GM3BDA

G3CVO (231), G3DAH,
G3ISA (160), G3JGY,
G3LTF/A, G6GR, GI3GQB,
GW3GWA

G2BRR, G3CFR (125), G3MED,
G3NNK, G3SM (211), G3YH,
G4MR (189)

G3JHM, G3JMA, G3JXN (220),
G5SK, G6PJ

G3FD, G3FEX (226), G3FXG,
G3F'XR

G2DHV, G3BDQ, G3CWW
(260), G3HSD (168), G3OPR
(144), G5PY, G8VN (125)*

G2DRA, G3AGR (135),
G3ASG (150), G3BPM,
G5AM

G2AOL (110), G3DVQ, G3IWJ,
G6XY

G3EYV

G2HDR, G3GCX, G5LQ (176)

G3DBP, GC2CNC

G3EGG, G3MHD (195)

G3FRE, G3MLS, F3XY (200)

G3IWA

G3CYY

Note: Figures in brackets after call are
number of different stations worked on
Two Metres; starting figure for this
classification, 100 stations worked. QSL
cards are not required to verify for entry
into this Table. On working 14C or more,
a list showing stations and counties
should be sent, and thereafter added to

as more counties accrue.
 New QTH

DET-19, the receiver feeding into
a BC -342 as tunable IF section ;
for " continuous monitoring for
locals," the receiver can be used
with a broad -band IF amplifier
covering the full 200 kc of the
band. So far this season, G3HWR
has worked five 4 -metre counties,
with 8C for the all-time in this
category. The figures for G5FK
are 12C all-time, and 5C for this
year.

G5JU (Birmingham) is changing
to a bi-square, and mentions
G3CCM as a new station heard ;
Jerry has got into 11 counties on
4 metres, and is one of the regular
Sunday -morning operators on the
band.

From Banwell, Som., Louis,
G3EHY, remarks: " There are
many new additions to this some-
what exclusive band of enquiring -
minded VHF enthusiasts" - he
mentions Sunday morning, March
18, as a good session for him,
when G3OHH (Macclesfield),
G5PW (Leeds) and G8DT (Chel-
tenham) were worked. G3EHY
has knocked off 24C so far, runs a
regular schedule with GI3HXV,
and is on 70 mc every Sunday,
0930-1230 clock time, irrespective
of conditions.

We are getting near the point at
which it will be feasible to start a
4 -metre annual counties ladder-
so will all interested please let us
have their latest scores and, all
being well, the first entry will be
shown next time.

Notes on Seventycems
The new annual table shows

healthy progress, and there were
several new claims for this month.
G3NNG (A.E.R.E., Harwell) men-
tions GB3GEC as a very consis-
tent 430 mc signal up there,
averaging RST-569 ; but few
London stations are heard.
G3KEQ (Sanderstead, Sy.) says
that recently he has been spending
most of his time on 70 cm.,
" where there is growing interest
and population." G3KEQ himself
is on 432-58 mc, running 30w. to
a QQV03-20A PA, a beam consist-
ing of four stacked skeleton slots
with reflectors, and an A.2521
g.g.t. RF pre -amp. into the
G3BKQ-type converter, as origin-
ally described in SHORT WAVE
MAGAZINE. On March 16, he had
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QSO's with five Midlands stations,
and has also worked G3I00
(Oswestry) and G3KZV (Oxford)
-so evidently the 430 mc gear at
G3KEQ is going pretty well. And
he is now in the hot -seat in the
Annual.

G3LTF (Galleywood, Essex) has
gone real QRO on 70 cm. with a
4X250B in the PA. running just
the 150w., into a 72-ele stack, his
frequency being 432-98 mc. This
is an altogether " gainy " set-up,
and G3LTF should be making
himself heard on the 430 mc band

TWO METRES
COUNTIES WORKED SINCE

SEPTEMBER 1, 1961
Starting Figure, 14

From Home QTH Only

Worked Station

55 G2CIW, G5MA

50 G3BA, G3NNG

43 G3KPT, G3LTF

40 G2AXI, G8VZ

39 EI2A, G3BNL

38 G3OJY

36 G3PBV

35 03C0
34 G5DW

32 G3JYP

31 G3FUR, GI3ONF

29 G2BHN

24 G5QA

21 GW3MFY

20 G3GSO, G5DS, GW3ATM

19 G3JWQ

18 G3HWR, G8VN

17 G3ICO, G30BD, G5UM

15 G3FIJ, G3OSA

This Annual Counties Worked Table
opened on September 1st, 1961, and will
close on August 31st, 1962. All operators
who work 14 or more Counties on Two
Metres are eligible for entry in the
Table. QSL cards or other proofs are
not required when making claims. The
first claim should be a list of counties
with the stations worked for them.
Thereafter, counties may be claimed as
they accrue. Note: While new claims
can be made at any time in the period
from now to end -June 1962, all operators
are asked to send in amended scores as
often as possible, in order to keep the
Table running up-to-date. After June
30, 1962 (with two months still to run to
the end of the 12 -month season), only
amended scores from those already
standing in the Table at that date will be
accepted, unless they are new claims
from operators licensed w.e.f. June 1962.

in no ordinary fashion. And just
to keep himself occupied, he has
got a DET-22 tripling to 23 cm..
to be followed by a 2C39 PA.

G3HWR is able to claim a
footing in the annual table, with
7C worked, including G3MPS for
Hants. G2CIW (Birmingham)
made several over -100 -mile con-
tacts during March 16-18.

Two -Metre Round -up
As a comment on conditions,

G3EHY points out that since
starting their sked in August last,
he and EI2A have had more than
150 two -metre QS0's ; contact has
been maintained, almost always on
phone, all through the winter
months, and this 5 -night -a -week
marathon has very rarely failed -
the path distance is about 220
miles. The January gales brought
down the three -band beam system
at Banwell, and Louis was forced
to revert to an indoor 5-ele Yagi
to keep his two -metre skeds going;
even on this, EI2A remained
workable and, in fact, GI3GXP
was also worked on the indoor
system.

GM3DIQ (Kilbarchan) has just
completed a ten -transistor two -
metre converter, using Brush
transfilters (see November, 1961,
SHORT WAVE MAGAZINE) and
Mullard AFZ12 transistors ; it is
a CC job, with a NF of about
5 dB -which seems fair enough
with transistors. This Rx is
intended for /M working and, to
go with it, Clarke has a transmitter
running 20w. and using Brimar
7558's.

G3BA (Sutton Coldfield) puts in
a claim for the Annual, with 50C
worked so far this year, and
G3NNG is on the same rung.
G2CIW reports things as quiet
during the period, though one
evening during March, EI2W was
heard testing with an S9+ signal,
but could not be raised.

From Keyworth, Notts., G3BNL
is able to claim 39C for the
Annual, with some good GDX
recorded, including EI, GI and
GC. G3OHC (Birmingham) men-
tions having worked " 105 stations
in 26 hours "-this was during the
March contest. Harold, G5YV
(Leeds) puts us right on his 19
countries worked on two metres -
which, of course, puts him in the

SEVENTY CENTIMETRES
ALL-TIME COUNTIES WORKED

Starting Figure, 4

Worked Station

37

30

28

G2XV

G3KEQ, G6NF

G3HAZ, G3HBW, G3JMA,
G3NNG

27 G3JWQ, G5YV

26 G2CIW, GW2ADZ

25 G3KPT, G3LHA

23 G3BKQ, G6NB

21 03100
20 G3LTF

17 G3JHM/A, G3MPS

16 G2DDD, G3MED

15 G20I, G4RO

14 G2HDZ, G3FAN, G3LQR
13 G3BA, G6XA

12 G5BD

11 G3AYC, G5UM

10 G3IRW

9 G5DS, GW3ATM

8 G3HWR

7 G2HDY, G3JHM

6 G3KHA, G3WW, G5QA

5 G3FUL, G3IRA, G3IUD,
G3JHM, GSML

4 G3JGY

On working four Counties or more on
the 70 -Centimetre band, a list showing
stations and counties should be sent in
for this Table, and thereafter new
counties worked notified as they accrue

upper bracket for the Countries
Worked table. G3XC (St.
Columb, Cornwall) reports that
two -metre activity is on the
increase down there, with about
six stations either equipped or
building for the band.

The Tabular Matter
With the exception of the

" Firsts " list (which takes up a
lot of room), A.J.D. has managed
to talk the Ed. into allowing
enough space for all the current
tables to be shown this time. In
total, a large number of move-
ments is recorded, and we hope
everybody is in the right niche.
The Two -Metre All -Time, though
it only appears infrequently, is
kept up-to-date as claims are
received. [over
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The general intention is to run
the Annuals -to which it is hoped
to add a 4 -metre panel -every
month ; the all-time tables as
opportunity offers ; and Countries
Worked as the movements
demand. Likewise, the " Firsts "
table, which is always interesting
for reference, will appear the next
time we can make the space for it.
And note the one showing you
which zone you should be in!

It is also probable that the
barograph trace will be restored,
as there have been a fair number
of requests for it ; however, we
would still like opinions on this -
and if you've forgotten what it was
about, have a look back to the
issues of last year ending
November, 1961.

Incidental Information
After a certain amount of

research, we have found that one
of the VHF channels the Russians

TWO METRES
COUNTRIES WORKED

Starting Figure, 8
20 G3HBW (DL, EI, F, G, GC, GD,

GI, GM, GW, HB, LA, LX, OE,
OH, OK, ON. OZ, PA, SM, SP)

19 G5YV (DL, El, F, G, GC, GD,
GI, GM, GW, HB, LA, LX,
OE, OK, ON, OZ, PA, SM, SP)

19 G3CCH (DL, EL F, G, GC, GD,
GT. GM, GW, HB, LA, OE,
OH, OK, ON, OZ, PA, SM, SP)

18 G3LTF, G6NB (DL, EI, F, G,
GC, GD, GI, GM, GW, HB,
LA, LX, OK, ON, OZ, PA, SM,
SP), ON4BZ

16 G3GHO, G3KEQ, GSMA, G6RH,
G6XM, PAOFB

15 G2XV, G3AYC, G3FZL, G4MW,
GM3EGW

14 G2CIW, G2FJR, G2HDZ, G3BLP,
G3FAN, G3HAZ, G3100,
G3JWQ, G3KPT, G3WS, G5BD,
G6LI, GLIOU, OK2VCG

13 G2HIF, G3BA, G3CO, G3DKF,
G3DMU, G3DVK, G3GPT,
G3NNG, G5DS, G6XX, G8VZ

12 EI2W, F8MX, G3EHY, G3GFD,
G3GHI, G3JAM, G3OBD,
G3PBV, G3WW, G5CP, GSML,
G8DR, GW2HIY

11 G2AJ, G2CZS, G3ABA, G3BDQ,
G3GSO, G3JZN, G3KUH,
G3LHA, G4RO, G4SA, G5UD,
G6XA, OK1VR

10 G2AHP, G2AXI, G2FQP, G2HOP,
G3BK, G3BNC, G3DLU,
G3GSE, G3KQF, G3LAR,
G3MED, GSMR, GSTN, GSIC,
GC2FZC, GW3ATM, GW5MQ

9 G2DVD, G2FCL, G3FIJ, G3FUR,
G3IUD, G3LTN, G4LX, G8GP,
GC3EBK, GM3DIQ

8 G2DDD, G2XC, G3AEP, G3AGS,
G3B0C, G3EKX, G3GBO,
G3HCU, G3HWJ, G3JHM/A,
G3KHA, G3MPS, G3OHD,
G3VM, GSBM, G5BY, G8SB,
GW3MFY

are fond of using for spacecraft
control is 143.63 mc ; this is
brought in mainly for " local "
working -that is to say, when the
vehicle is within VHF range of
USSR territory. As for some of
the passes it would also be in
U.K. range, it would be worth
trying on this frequency when a
big shot is announced. (Other
frequencies are 9.019 and 20.006
mc, all these being pilot talking
channels.)

Also in the space communica-
tion context, the Americans
announced on March 12 that they
are going to carry out another
" needles " experiment -it will be
remembered that the first test was
abortive, because the bundles of
dipoles failed to disperse in the
manner expected. The idea is to
form a reflecting belt round the
earth, with the dipoles resonant at
a frequency near 8000 mc. The
radio astronomers are very angry
about this, contending that it
could cause serious interference
with their researches. The
Americans reject this argument, on
the ground mainly that the density
will not be enough to have much
effect on frequencies off the funda-
mental, while the belt itself will
be so narrow (about 5 miles wide,
by 25 miles deep) as only to be
within the aperture of a radio
telescope for a comparatively
short time.

When the first British satellite
goes up (named Ionosphere
Satellite S-51, or U.K. No. 1) on
an American rocket, later this
year, the control and operating
frequencies will be in the band
136-137 mc. This is one of the
internationally agreed bands for
radio astronomical research.

At Jodrell Bank, they have been
busy with Venus, making distance
measurements by radar reflection,
to get a new and more accurate
value for the solar parallax, the
fundamental unit of distance in
astronomy. There are now three
values - British, American and
Russian -for the Sun's distance
from the earth, respectively
92.956, 92.9555 and 92.868 million
miles. It seems that it is impos-
sible to reconcile these figures
without much more information
from the Russians.

The Telstar operation - space

BRITISH ISLES
TWO -METRE ZONE PLAN

Revision, March 1959.

Zone A: 144.0 to
144.1 mc.

Zone B: 144.1 to
144.25 mc.

Zone C: 144.25 to
144,5 mc.

Zone D: 144.5 to
144.7 mc.

Zone E: 144.7 to
145.1 mc.

Zone F: 145.1 to
145.3 mc.

Zone G: 145.3
145.5 mc.

Zone H: 145.5 to
145.8 mc.

Zone J: 145.8 to
146.0 mc.

Cornwall, Devon, Som-
erset.
Berks., Dorset, Hants.,
Wiltshire, Channel
Islands.
Brecknock, Cardigan,
Carmarthen, Glam.,
Gloucester, Hereford,
Monmouth, Pembroke,
Radnor, Worcester.
Kent, Surrey, Sussex.

Bedford, Buckingham,
Essex, Herts., London,
Middlesex.
Cambridge, Hunts.,
Leicester, Norfolk,
Northampton, Oxford,
Rutland, Suffolk,
Warwick.

to Anglesey, Caernarvon,
Cheshire,Denbigh,Flint,
Merioneth, Montgom-
ery,Shropshire,Stafford.
Derby, Lancs., Lincoln,
Nottingham, Yorkshire.
All Scotland, Northern
Ireland, Isle of Man,
Cumberland, Durham,
Northumberland, West-
morland.

satellite relay -is now nearing the
stage at which tests might be

The Telstar equip-
ment will consist essentially of a
transponder operating on 4170 mc,
i.e., it will re -transmit signals
(speech and, horror of horrors,
American TV) on command from
the ground on the U.S. side.
Reception will be at Goonhilly,
Cornwall, on an 85 -ft. dish now
nearing completion. If the
American signals come in all right,
the process will be reversed, and
we will be treated (on the ordinary
Band I BBC) to some such delect-
able item as a face-to-face
actuality discussion between poli-
ticians, across the Atlantic. In
such ways are the great achieve-
ments of science prostituted.

To Conclude -
On a happier note: Let us

revert to our own channels of
communication and modes of
propagation, and look forward to
the season's EDX/GDX openings.
For the next issue, the ,closing date
is Wednesday, April 18, with
everything addressed : A. J.
Devon, " VHF Rands," Short
Wave Magazine, 55 Victoria
Street, London, S.W.1. Have a
good Easter, go carefully, and join
us again on May 4. 73 de A.J.D.
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AMATEUR MICROWAVE
EQUIPMENT

ACTION OF 3 dB COUPLER-
POWER RELATIONSHIPS -

CONCLUSION

Part III

D. CLIFT (G3BAK)

The previous parts of this article were published
in our February and March issues. The object
has been to deal in a general way with the
practicalities of amateur two-way communication
on the centimetric bands, so that those who wish
to explore this field will know in what direction
to extend their reading, and what experimental
work to undertake. The firm of W. H. Sanders
(Electronics), Ltd., Gunnels Wood Road,
Stevenage, Herts., are manufacturers of centi-
metric apparatus. and also publish at 10s. 6d. a
very useful practical manual entitled "Experi-
mental Microwaves," the scope of which is well

expressed by its title.-Editor.

THE waveguide pieces necessary are simple and,
except that the sizes get larger as we come down

in frequency, are basically the same. The circuit
diagram on p.42 of the March issue shows how the
waveguide bits are connected up, and the photographs
indicate representative assemblies for 5,600 and 10,000
mc, arranged so as to show the variations in com-
ponents which may take place, whilst retaining the
same basic method of operation. The essential
difference between the units described, and previous
ones used, is in the application of the 3 dB coupler.
This offers the amateur a system which can be made
with the simplest of tools, can be " tuned " so that
it works, as opposed to methods which require the use
of test gear (often not available) or on " cut -and -try "
methods, and can even be made without the use of
flanges. (The latter is not really as big an advantage
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as it may appear, since often the bits are required
separate for other jobs.)

As used in the systems shown, the operation of the
3 dB coupler is as follows:

Fig. 4 (a) shows the action when considered as a
transmitting device. The power output of the klystron
(P) is split into two halves, the used half passing
through side (A) and on to the aerial. The unused
half passes into side (B) and on to a dissipative load,
i.e. we use only one half of the available klystron
power, P/2.

Fig. 4 (b) shows the reverse action taking place
when an incoming signal enters the aerial. This signal
(Pt) also splits into two halves and, in this case, the
used one passes through into side (B) and to the
crystal detector. The unused half passes through
side (A) and is either dissipated in, or reflected from,
the klystron mount, i.e. we use only half of the
incoming signal power, P1/2. (over
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Fig. 4 (C). The combined action of Fig. 4(A) and Fig. 9(B), showing the function of the " 3 dB coupler." It is this that simplifies the
problem of two-way microwave working, in that it gives transmit -receive separation while using the same aerial (or horn) - seeFig. 3, p.42, March. This coupler can be made for any band within the amateur microwave range.



98 THE SHORT WAVE MAGAZINE April, 1962
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Fig. 5. The single 3 ft. dish system is advocated by G3BAK because it gives easy setting up, both mechanically and radio -wise. As
over a long distance microwave path accurate aiming is involved, this is o rviously easier to achieve with one dish rather than with two.

In exposed locations, wind pressures can distort the aiming of the dish.

Fig 4 (c) shows the action in practice when both
these events take place simultaneously. This diagram
brings in the additional elements added to the system
to make it practical. Interposed between the coupler
(side B) and the load is a mis-matching unit, consist-
ing simply of one or two 6 BA screws which can be
made to protrude into the guide. By means of this,
a small amount of the power P/2 in side (B) is
reflected and feeds back into the crystal, to produce
the necessary amount of DC current for mixing to
take place. A wavemeter is also interposed between
the coupler and the crystal and, at resonance, takes a
small amount of the power passing towards the
crystal and produces a dip in the indicated current.
This indication is, of course, the klystron frequency.

The nett result is that there is a total loss of 6 dB

Fin. 5(A). It is possible, in amateur microwave working, to
use a twin -dish system, as shown here. In this case, the dishes
are 17 ins. in diameter and a directional coupler is incorporated.

Crystal mount

Wavemeter

Klystron
II

IF strip etc.

abt. 15dB coupler

17"dishes

42 C M. 55051/50 PLUNGER

1111.11.1190°H bend
Piece of flexible guide
to allow alignment of
dishes

I
13

Reflector Dipole
at focus

Some microwave transmitting aerials.
The horn for the 12 cm band (2400 mc) is
to the dimensions of WG8 (see Table I,
p.657, February) and gives a gain of 17 dB ;
it is made from thin tin-plate. The 5 cm
band horn fits waveguide WG14 and
shows a gain of 21 dB. Similarly, the
3 cm horn, made in brass to fit a WG16
section, has a gain of 22 dB. The 3 cm
paraboloid is a surplus item with a home-
made feed and shows a gain of 31 dB on
the 10,000 mc band. The 0 -band double
coupler (by W. H. Sanders, Ltd., Steven-
age, who can supply all these parts) is
used as a reflectometer for tuning -up
purposes. The small X- band horn and
the TS36 horn are ex -Govt. surplus and

are for 3 cm.
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(2 x 3 dB) compared with, say, the
twin -aerial system. The advantage,
however, in this respect is that we
can now use one larger dish, and
get back the 6 dB lost. At G3BAK,
this is, in fact, done by changing
from a 17 in. to a 3 ft. dish, which
is still far easier to set up and
handle than two of the smaller
ones. Other important advantages
are that the klystron is now look-
ing into a good load all the time
(provided that the aerial is
matched, of course). and this
results in easier tuning and better
modulation.

The layout of the two -dish
system is Fig. 5 (a), and that of a
single dish (even higher gain)
system is shown in Fig. 5. The
latter has been dropped tem-
porarily, since it requires access at
each side of the dish, as opposed
to the single entry 3 dB coupler
system.

The photographs show the
general arrangement of the parts
in a 3 cm. (10,000 mc) and a 5 cm.
(6,000 mc) set-up. The Riblet
hybrid junction (the 3 dB coupler type described
above) is shown before assembly, and the hole
in the thin side of the waveguide should be
made 0.66 of the waveguide wavelength in all cases.
In the 5,600 mc model, the length of the cut-out is
2.12 inches. Care should be taken during assembly
to align the two waveguides carefully, and also to
prevent excess solder forming blobs inside the tube.
All the components of the 3 cm. assembly have been

5 CM HORN
SHOWN IN PRINT -a,

LUG COUPLING HOLE

FACE 'A'

KLYSTRON MOUNT HOLES FOR
68A SCREWS

FACE 'IV

Sltz4

itAtItS OF DETECTOR MOUNT

MATCHING WEDGE

A 5 -centimetre amateur band assembly before coupling up, where faces " A " and " B "
join together. The klystron and crystal mounts are ex -Govt. salvage (TS35 X -band
Test Set), and the klystron probe depth is variable. The bend is not essential and was only

included to shorten the distance from the coupling hole to the horn.

home-made, and have worked quite well. The com-
mercial components shown in the assembly [by per-
mission of W. H. Sanders (Electronics) Ltd.] give a
much smaller assembly than the home-made ones
and, hence, can be shown in greater detail.

The variation in the size of the components for
the different frequency bands is well illustrated in
the photographs, which also give details of the various
components.

On the left, the new (American) National NC -155, an amateur -band double conversion superhet with full spreading over the bands80-6 metres (3.5 to 50 mc) ; variable IF selectivity from 0.6-5.0 kc ; a sensitivity claimed to be better than 1µV for a 10 dB signal -noise ratio ; and what is described as " planetary 60 : 1 tuning." For SSB reception, there is a separate product detector, sidebandAGC, and a BFO calibrated for USB/LSB. Other features are band -edge calibration, automatic noise limiter and an edge -readingS -meter which follows on all reception modes. The receiver on the right is the National NC -105, a general -coverage design in thesame category, having a frequency range of 550 kc to 30 mc in four bands. It also has a Q -multiplier, a product detector and a series
gate type noise limiter. Calibration charts are supplied for the amateur and broadcast short-wave bands.
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NEW QM
G3DKJ, P. Edwards, Northside,

Hightown Road, Ringwood,
Hants. (Re -issue.) (Tel.: Ring-
wood 243.)

GW3ITD, M. R. Davies, 5 Hill -
field Place, Parcllyn, Aberporth,
Cards.

G3OWR, I. A. Brown, 21 Beech -
croft Road, Grantham, Lincs.

G3OXJ, Cadets Amateur Radio
Society, R.A.F. Technical Col-
lege, Henlow, Beds.

G3PJD, T. A. Doncaster, 30
Compton Drive, Grimsby, Lincs.

G3PMZ, Amateur Radio Club.
Royal Signals (T.A.), Signal
House, Score Lane, Liverpool,
16.

G3PNB, E. G. Mason, 154 White
Lion Road, Amersham, Bucks.

G3PPQ, N. MacKinnon, 13 New-
ington Road, Ramsgate, Kent.

G3PPQ, P. J. Smith, The Cottage,
Little London, Basingstoke,
Hants.

G3PQM, M. Thorp, 1 Coppins
Road, Clacton -on -Sea, Essex.

G3PRI/T, D. Quigley, 142 Belle
Vue Road, Cowes, Isle of Wight.

G3PRM, J. Forsyth, 11 Church
Street, Alvaston, Derby.

G3PRW, J. C. Dolan, 108 Bodley
Road, New Malden, Surrey.
(Tel.: MALden 4281.)

G3PSA, J. M. Bowman, Apple
Trees, Swaffham Bulbeck, Cam-
bridge.

GM3PSP, A. J. Masson, 20a
Merchiston Park, Edinburgh, 10.
(Tel.: FOU 5617.)

G3PTA, F. F. Pullin, 15 Longway,
Barrow-in-Furness, Lancs.

G3PTN, Z. Chowaniec, 3 Toronto
Place, Leeds' 7, Yorkshire.

G3PTO, J. A. Reynolds, 2 Ash -
field Road, Wobaston Estate,
Fordhouses, Wolverhampton,
Staffs.

G3PTQ, T. J. Chapman, 25 Des-
mond Avenue, Cherry Hinton,
Cambridge.

This space is available for the publication of the addresses of all holders
of new U.K. callsigns, 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.

G3PTS, G. M. Holt, 21 Manor
Road, Eastwood, Notts.

G3PTU, D. J. Long, 11 Wetherby
Road, Acomb, York.

G3PTV, D. Critchlow, 63 Gattison
Lane, Rossington, Doncaster,
Yorkshire.

G3PUA, C. W. Timmins, 4 Tarn -
way Avenue, Thornton Cleve-
leys, Blackpool, Lancs.

G3PUI, J. C. Pellatt, 14 Broom
Mead, Bexleyheath, Kent. (Tel.:
Crayford 22077.)

G3PUQ, N. Semmens, 5 Treruffe
Terrace, Redruth, Cornwall.

G3PUX, I. S. Champion, Mill
Bungalow, Wisborough Green,
Billingshurst, Sussex. (Tel.:
Wisborough Green 322.)

G3PVA, P. J. King, 10 Holne
Chase, Morden, Surrey.

G3PVI, D. J. Gibbs. Orchard Way,
Steyning, Sussex. (Tel.: Steyning
2287.)

G3PVJ, H. D. Coltman, 301
Micklefield Road, High
Wycombe, Bucks.

G3PVN, C. J. Holladay, Maryland,
Spicer Road. Exeter. Devon.

CHANGE OF ADDRESS

G2DWN, S. Hibbert, 112 Bram-
hall Lane, Davenport, Stockport,
Cheshire. (Tel.: STE 6325.)

GM3BST, J. B. Tuke (ex-G3BST),
Felsberg, Fetter Road, Bridge -
of -Weir. Renfrewshire.

G3BX, C. J. Sanders, Twineham
Grange, nr. Bolney, Sussex.
(Tel.: Bolney 394.)

G3GWI, N. Spivey, 80 Melton
Avenue, Clifton, York.

C3IDR, R. D. Raby, 35 Caldbeck
Drive, Woodley, Berkshire.

G3IGI, G. T. Brown, 16 Wingfield
Road, Trowbridge, Wilts.

G3IOE, A. H. Edgar, 10 Western
Avenue, West Denton, New-
castle -on -Tyne, 5.

G3JYA, E. A. Smith, No. 265
W.O.M.Qs., R.A.F. Station,
Marham, Kings Lynn, Norfolk.

G3LQX, M. A. Nicolaides (ex-
ZC4MM), c/o Signals Office,
R.A.F. Station, St. Mawgan,
Newquay, Cornwall.

G3LYK/A, W. McLardy, c/o
Officers' Mess, R.A.F. Station,
Waddington, Lincoln.

G3MEJ, P. J. Tew, 60 Fieldend
Road, London, S.W.16.

G3MGI, D. Binns, 80 Gipton
Wood Road, Leeds 8, Yorkshire.

G3MWZ, P. Casting, 31 Fiskerton
Road, Cherry Willingham, Lin-
coln. (Tel.: Reepham 243.)

GM3MXN, T. Sorbie, 60 Mabel
Street, Motherwell, Lanarkshire.

G3MXZ, R. Wesson, 58 Roches-
ter Road, Linthorpe, Middles-
brough, Yorkshire.

G3NNP, M. L. Luff, Imperial
College Field Station, Silwood
Park, Sunninghill, Ascot, Berks.

G3NRW, A. I. H. Wade, 20 Upper
Pines, Woodmansterne, Ban -
stead, Surrey.

G3NSY, F. J. Hall, 2 Ashford
Drive, Sedgley, Dudley, Worcs.

G3OAZ, J. Akehurst (ex-DL2VMI
5A4TZ / DL2BC / GW3OAZ), 1

Stevens Cottage, Bridge Street,
Ipplepen, Newton Abbot, S.
Devon.

G3OCX, J. Boulter (ex-GW3OCX).
175 West Drive, Cleveleys,
Blackpool, Lancs.

G3OGY, S. H. Andrews, 16
Latham Road, Blackrod, Chor-
ley, Lancs.

G3OUF, D. A. Evans, 80 Argyle
Road, Ealing, London, W.13.

G3OUL, University of Liverpool
Amateur Radio Society, c/o 2
Bedford Street North, Liverpool,
7. (Tel.: ROYal 4744.)

G3PQF, D. H. Dell, 40 Field Way,
Aldershot, Hants.

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
By "Club Secretary"

(Deadline for May Issue : April 13)

(Address all reports for this feature to " Club Secretary ")

EVER since the echoes of the last MCC died down,
we have been receiving requests and suggestions

from Clubs for more competitive events designed to
keep Club stations on their toes. These have been
carefully considered, always with the feeling that it
would be impossible to organise another full scale
Contest on the lines of MCC, since most week -ends
throughout the year are occupied by at least one
event of some kind.

Accordingly, it has now been decided to run a
kind of " League Table " for Clubs by initiating a
small, short -duration competitive event every month.
This monthly " task " will be set well in advance, and
the points -scoring system clearly set out. Clubs will
then be able to send in their claimed scores with the
usual report each month, and we will publish a Table
or Ladder showing the monthly competition result,
and a running total, throughout the year.

The whole idea is to provide a standing monthly
competition for Club stations operated by members,
which can be entered either regularly each month, or
whenever desired. Those who are familiar with what
are known as postal matches in other forms of inter -
club competition, e.g., small -bore rifle shooting, will
see the analogy. Logs will not be required-simply
a signed statement that all has been above -board.

These events will be for Club stations only (not
members' private stations) and will accordingly be set
on weekdays, since many Clubs do not have access to
their clubrooms at week -ends. The first event is
scheduled for the latter part of April and the first
ladder will appear in the June issue. Details of the
April event appear in the panel on p.103, from which
it will be seen that clubs, for their convenience, may
choose whichever one of three dates suits them best.
Total operation-three hours ; but of course clubs
may (if they find it possible to do so) operate on all
three days and choose the best log for entry. A new
event will be announced each month, always for about
a fortnight after current publication date, which gives
time to prepare and to get the log in by the following
deadline date.

Burnham -on -Sea hold their monthly meeting on
April 10, when G5DW will talk on Two Metres ; this
will be at 8 p.m. in the Crown Hotel. Bury met the
Eccles Club for an inter -Club Quiz during March ;
plans are now on hand for them to run an R.A.E.
Course, and Morse lessons are already under way at
the home of one of their members.

Cannock Chase meet on the first Thursday of the
month at the White Lion Inn, Bridgtown, 7.30 p.m.;
their annual dinner will be in April (date not yet
announced). A social evening will be held in the
Clubroom on April 12.

The last two Cornish meetings were held at
Falmouth and at Redruth ; subjects covered included
Erection of Aerial Masts and G3OCB's SSB trans-
mitteer ; their AGM will be at the Ambulance Hall,
Redruth, on April 4.

Exeter, at recent meetings, had a talk and
demonstration on G2FCI's Top Band Transmitter/
Receiver and his VHF receiver ; and an SWL evening.
The March meeting took the form of " Ask Me
Another "-a competitive event between the Torquay
and Exeter clubs ; April 3 was booked for a talk on
Tape Recorders.

Greenford report that they have a " young and
healthy look," with an average of 18 being main-
tained (but they don't say whether they mean age
or numbers!). New calls within the Club are G3PJQ,
3POZ, 3PSC and 3PRU ; meetings are at Room 1,
Greenford Community Centre, Oldfield Lane, on
alternate Fridays at 8 p.m. On April 13 there is a
Junk Sale, and on the 27th a Construction Contest.

Grimsby meet fortnightly at the Abbey (RAFA),
Abbey Drive West, next dates being April 12 and 26 ;
they held their Annual Dinner on March 22 at
Darley's Hotel, Cleethorpes. Halifax will hear about
Surplus Conversions from G3MAX on April 17, and
at the following meeting, May 8, G5YV will talk on
" Life on Two Metres."

Harrow meet on April 13 for a talk on Transistor
Applications ; on the 27th a member's rig will be
dissected in a " spontaneous discussion on members'
shacks." May 11 is the date for a Junk Sale ;
alternative dates are Practical Evenings, and R.A.E.
and Morse instruction are provided every week ; a
comprehensive kit of tools is now available for
members' use on their own equipment on the Practical
Evenings. [over

NEW CONTEST EVENT FOR CLUBS
Starting this month, a new Club competition is

inaugurated, shorn of all complication and devised
to give Club stations an interesting operational
exercise every month. See discussion on this page
and rules for Round 1 on p.103.
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Names and Addresses of Club Secretaries
reporting in this issue

ACTON, BRENTFORD & CHISWICK: W. G. Dyer, G3GEH,
188 Gunnersbury Avenue, London, W.3.

A.R.M.S.: N. A. S. Fitch, G3FPK, 79 Murchison Road London
E.10.

A.W.R.A.R.S.: Maj. D. W. J. Haylock, G3ADZ, 3 Norris
Gardens, Grange Estate, Havant, Hants.

BARNSLEY: P. Carbutt, G2AFV, 19 Warner Road, Barnsley.
BRADFORD: M. Powell, G3NNO, 28 Gledhow Avenue,

Roundhay, Leeds 8.
BURNHAM-ON-SEA: M. Lillington, G3JFY, 19 St. Mary's

Road, Burnham -on -Sea.
BURY: F. Stocks, G3IVG, 5 Waing,ate, Rawtenstall, Rossendale.
CANNOCK CHASE: N. H. Hyde, G3PJM, 91 Pelsall Lane,

Rushall, Walsall.
CHILTERN: J. W. Woods, G30QC, 40 Woodcock Avenue,

Naphill, High Wycombe.
CORNISH: W. J. Gilbert, 7 Poltair Road, Penryn.
CRAWLEY: R. G. B. Vaughan, G3FRV, 9 Hawkins Road,

Tilgate, Crawley.
CRYSTAL PALACE: G. M. C. Stone, G3FZL, 10 Liphook

Crescent, London, S.E.23.
DORKING: J. Greenwell, G3AEZ, Wigmore Lodge, Beare

Green, Dorking.
EAST KENT: D. Williams, G3MDO, Seletar, New House Lane,

Canterbury.
EXETER: S. Line, 46 Roseland Crescent, Heavilree, Exeter.
FLINTSHIRE: H. T. Jones, GW3NQP, Bedwyn, Queens Walk,

Rhyl.
GREENFORD: E. Gray, G3CPS, illRavenor Park Road,

Greenford.
GRIMSBY: J. M. Charles. 130 Hainton Avenue. Grimsby.
HALIFAX: G. Sunter, 24 Booth Fold, Luddenden Foot, Halifax.
HARROW: A. C. Butcher, 95 Norval Road, North Wembley.
HASTINGS: W. E. Thompson, G3MQT, 8 Coventry Road,

St. Leonards-on-Sea.
HULL: D. Cocking, G30M0, 24 Skirbeck Road, Gillshill Road,

Hull.
I.R.T.S.: T. O'Connor, EI9U, 280 Collins Avenue, Whitehall,

Dublin.
LIVERPOOL UNIVERSITY: K. Taylor, G3NNW, Liverpool

University A.R.S., 2 Bedford Street, Liverpool 7.
MANCHESTER: A. B. Langfield, 2 Rowland Street, Moston,

Manchester 10.
MIDLAND: C. J. Haycock, 29a Wellington Road, Birmingham

20.
MITCHAM: M. Pharaoh, G3LCH, 1 Madeira Road, Mitcham.
NORTHERN HEIGHTS: A. Robinson, G3MDW, Candy Cabin,

Ogden, Halifax.
NORTH KENT: B. J. Reynolds, G30NR, 49 Station Road,

Crayford.
NORTH NOTTS: E. N. Badger, G3OZN, 20 Tennyson Drive,

Worksop.
NOTTINGHAM: T. Kirk, G30MK, 33 Sunnydale Road,Bakersfield, Nottingham.
PETERBOROUGH: D. Byrne, G3KPO, Jersey House, Eye,

Peterborough.
PLYMOUTH: R. Hooper, 2 Chestnut Road, Peverell, Plymouth.
PURLEY: E. R. Honeywood, G3GKF, 105 Whytecliffe Road,

Purley.
R.A.I.B.C.: W. E. Harris, G3DPH, 4 Glanville Place, Kesgrave,

Ipswich.
REIGATE: F. D. Thom, G3NKT, 12 Willow Road, Redhill.
RHONDDA VALLEY: A. Chapman, Royal Hotel, Trealaw,

Rhondda.
ROTHERHAM: S. J. Scarbrough, 25 Crawshaw Avenue,

Sheffield 8.
SILVERTHORN: K. Marley, G3E10, 17 Lucton Avenue,Buckhurst Hill, Essex.
SLADE: C. N. Smart, 100 Woolmore Road, Birmingham 23.
SOUTH BIRMINGHAM: T. W. Legg, Flat 3, 80 Alcester Road,

Birmingham 13.
SOUTHGATE: R. W. Howe, G3PLB, 162 Victoria Road,

London, N.22.
SOUTH HANTS: G. J. Meikle, G3N1M, 34 Victoria Road,

Netley Abbey.
SOUTH MANCHESTER: M. Barnsley, G3HZM, 11 Cemetery

Road, Denton, Manchester.
SURREY (CROYDON): S. A. Morley, G3FWR, 22 Old

Farleigh Road, Selsdon, South Croydon.
SUTTON & CHEAM: F. J. Harris, G2BOF, 143 Collingwood

Road, Sutton.
THAMES VALLEY: K. A. H. Rogers, G3AIU, 21 Links Road,Epsom.
TORBAY: Mrs. G. Western, G3NQD, 118 Salisbury Avenue,Barton, Torquay.
WIRRAL: A. Seed, G3F00, 31 Withert Avenue, Bebington.WOLVERHAMPTON: J. Rickwood, 738 Stafford Road,Fordhouses, Wolverhampton.
YORK: N. Spivey, G3GWI, 80 Melton Avenue, Clifton, York.

Hastings report consistently good attendances, and
their fortnightly meetings are programmed for some
months ahead ; on April 10 G3MME will talk about
Electricity Distribution, and on April 24 G6QB will
present " Radio Miscellany." Hull recently held their
AGM and re-elected their chairman and treasurer ;
G3OMO is the new secretary (see panel for QTH).
They meet on the second and last Tuesdays at the
Royal Oak Hotel, Ferensway, and the April 10
meeting will cover Workshop Practice.

Liverpool University have obtained some equip-
ment and are now active (Ten metres to One -Sixty)
with about a dozen operators available ; the hon.
secretary would be pleased to hear from his
" opposite numbers " in other Universities and
Technical Colleges. Recent activities have included
visits to Granada TV and the Dock Radar installa-
tions, talks on RTTY, Two Metres and Colour TV.

Manchester will meet on April 11 (Practical Night),
18th (Morse and R.A.E.) and 25th (Lecture, subject
unknown). They have arranged a trip to Lake
Windermere and Morecambe for Sunday, May 20,
when they hope to operate from the coaches, signing
G3HOX/M, and also to have G3HOX/P on from
Westmorland, using kite aerials on Top Band. Details
of this trip from the hon. secretary.

Northern Heights have recently heard a talk by
G6BX on his Interlaken holiday, and one by G3GJV
on his mobile activities ; on May 2 they are visiting
Leeds and Bradford Airport, and on May 16 G3OGV
will be discussing Converters for Two and Four. A
visit will be paid to Holme Moss TV station on May
30. North Kent will be addressed on " Getting
Mobile," by members of the A.R.M.S., on April 12 ;
they meet again on the 26th (to be arranged) and
May 10 is the date for their AGM. Peterborough,
for their March meeting, visited the local automatic
telephone exchange.

Purley are holding a Junk Sale on April 6 and a
ragchew session on the 20th, both at the Railwayman's
Hall, Whytecliffe Road ; visitors welcome, and asked
to note that access is by the side entrance. Rotherham
have recently met for their AGM and for a lecture
by G3GJF on the G2DAF Receiver ; a full pro-
gramme has been arranged for the coming season,
including a Beginner's Course, Morse classes and
many interesting lectures.

Slade will be hearing about Aerials from G3HHD

CLUB PUBLICATIONS RECEIVED
We acknowledge, with thanks, receipt of the following

Club Publications: A.R.M.S. (Mobile News, February);
South Birmingham (QSP, February); I.R.T.S. (IRTS
News, February); Wolverhampton (Newsletter, March);
Southgate (Newsletter, March); Reigate (Newsletter,
February); Purley (Splatter, March); Hastings (Natter-
Net Notes, March); North Kent (Newsletter, February
and March); Mitcham (Newsletter, February); Midland
(News Letter, February, March); East Kent (The Carrier,
January/February); Crystal Palace (Newsletter, February
and March); A.W.R.A.R.S. (Broadcast, Winter 1961/62);
R.A.I.B.C. (Radial, March); South Hants (QUA, March);Nottingham (News Letter, February/March); Surrey
(SRCC News, March); Wirral (News Letter, Vol. 15,
No. 4); Enfield (Newsletter, No. 9, Vol. 13); and I.H.H.A.
(Newsletter, January).
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on April 6, and April 20 is the date for their Evening
D/F Contest. Sutton and Cheam recently held their
annual construction contest and the Annual Dinner.

Wolverhampton have a Ragchew on April 9 ; on
the 23rd (Easter Monday) there will be no meeting.
Then on the 29th they are much taken up with the
Trentham Gardens Mobile Rally. Southampton will
meet on April 14 (7 p.m.) in the lecture theatre of
Lanchester Building, Southampton University, for a
talk on SSB by G3HLW. Their D/F Hunt has been
provisionally fixed for May 20-further details next
month. Attendances have been good, but more
members and visitors will always be welcome.

Rhondda Valley held their Annual Dinner in
March despite conditions which included a blizzard
and the disruption caused by the smallpox outbreak.
However, it turned out to be a cheerful and successful
night.

York are now meeting fortnightly at their Hq. in
Fetter Lane ; intervening weeks there will be meetings
when the Club Tx is on the air, CW practice will be
held, and technical or topical discussions will be
arranged. Formal nights for April are the 12th and
26th, the former possibly taking the form of a visit
to the local Electricity Works.

Midland meet on April 17 for a lecture -demonstra-
tion (by IBM) on Electronic Data Processing. This
will be at Norfolk House, Birmingham Ringway.
Normal meetings are on the first Thursday and third
Tuesday, at the Midland Institute.

Reigate held a very successful Annual Dinner,
attended by thirty-nine members, wives and visitors,
including a large party from Crawley, continuing a
close association between the two Clubs. On April
14 G6QB will be talking on Forty Years of Amateur
Radio-at The Tower, Redhill, 7.30 p.m.

Crystal Palace held their AGM and elected
G3BCM chairman, G2LW treasurer and G3FZL
secretary. Tuesday meetings are discontinued, in
view of the possibility of finding a more suitable
meeting place, but the usual meeting on the third
Saturday at Windermere House Annexe, Westow
Street, Crystal Palace (8 p.m.) will be continued until
June. On April 21 they will be holding the second
round of the Quiz Contest.

Silverthorn meet at 8 p.m. on the first and third

" LEAGUE TABLE " CONTEST FOR CLUBS
Round 1-April 24, 25, 26

RULES
1. Club stations located in Clubrooms or Head-

quarters premises may compete, but not
members' private stations.

2. The event will take place between the hours of
1800 and 2100 GMT on the three days April
24, 25 and 26, but an entry for scoring is
restricted to any one of these days.

3. Operation for Round 1 will be on 14 and 21 mc,
CW or Phone, the object being to make
contacts outside Europe with as many Zones
and Countries as possible. No country or Zone
within Europe will count for points.

4. Scoring will be on the basis of one point for
each country or prefix area worked and five
points for each Zone worked. Only one station
in each country or prefix area will count for
scoring purposes. The Zones are as defined in
the DX Zone Map, obtainable from our
Publications Department.

5. No detailed logs need be submitted, but we
require, for each monthly event, a claim showing
(a) Stations worked ; (b) Frequency Band
Phone or CW ; (d) Points scored for each
country and Zone, with total. Claimed score
to be submitted at same time as Club report-
by May 11 for June issue.

6. This claim must be accompanied by a declara-
tion, signed by two members of the Club
committee, to this effect : " We hereby certify
that our Club station G . . . . was operated in
accordance with the licence conditions at all
times, and that this list is a true record of
stations worked."

NOTE: The claim may be submitted for any one of the days
April 24, 25 or 26, between the times of 1800 and 2100
GMT. The day chosen must be indicated.

Fridays, at the South Chingford
Community Centre. On the second
Friday members form a Top Band
net, during which the unlicensed
members of the Club divide them-
selves up among the seven trans-
mitting members' shacks.

Thames Valley will be meeting
on April 7 to hear G5WP give a
talk on a subject of his own choice.

Taken at a recent meeting in the
club -room of the Reigate Amateur
Transmitting Society, when the hon.
treasurer, G3KAX, was prising their
subs. out of G3BBR, G3NKS (pipe),
G3PNA, and SWL's Seaman and Eld-
ridge. Reigate is one of the more active
local groups in the London area, and they
publish their own monthly news -sheet,

" Feedback."
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On May 2, G4ZU will be talking to them about his
FB5 Multiband aerial, and this meeting will be at
Thames Valley's headquarters, but combined with
other local clubs.

Torbay held their annual Dinner and Prizegiving
in March at the Abbey Lawn Hotel, with the
Corporation's publicity officer as guest of honour. The
April meeting is their AGM. All meetings on the
second Saturday, YMCA, Castle Road, Torquay.

Crawley report a very successful Annual Dinner
on February 24, with 46 members and friends,
including a large party from the Reigate club,
assembled at The Apple Tree. On April 25 G2UJ
will be discussing " Project Oscar."

The first meeting and official founding of a new
club at Hounslow will take place on April 9 at Flat 3,
270 Twickenham Road, Isleworth, at 7.30 p.m. All
interested amateurs, SWL's, YL's and XYL's are
invited to attend, and refreshments will be available
next door at The Jolly Gardeners. Those who
propose to turn up are asked to contact G3PJG (12
Downs View, Isleworth, or ISL 5727).

Nottingham report a fair level of activity, and now
publish a news letter. Recent events have included a
visit to the Derby Club's junk sale, a Film Show and
their AGM ; see panel for new secretary's QTH.

Barnsley are looking for a QTH for a permanent
club station. Meanwhile, at the King George Hotel,
Peel Street, they will meet on April 13 for an Open
Night and on the 27th for a lecture by G6LZ on
VFO/CO mixers.

North Notts are taking part in the Worksop

Bradford:

Derby :

Dorking :

I.R.T.S.:

Plymouth :

South Birmingham :

Acton, Brentford
and Chiswick:

Chiltern :

Flintshire:

Wirral:

CLUB NEWS IN BRIEF
April 10 and 25, at 66 Little Horton Lane,

7.30 p.m.
April II and 25, at Room No. 4, 119 Green

Lane, Derby.
April 10, Informal Meeting at Wheatsheaf

April 24, Demonstration (G3LHC) at
Star and Garter.

April 27, at Standard Hotel, Harcourt
Street, Dublin.

May 8, AGM, at the Guild of Social
Service, New Marlborough House.

April 19, Film Show ; May 17, SSB Lecture
by G5BI, at Friends' Institute, 220
Moseley Road, Birmingham 12.

April 17, at AEU Club, 66 High Road,
Chiswick, 7.30 p.m.

Last Thursday of month, at British Legion
Hall, St. Mary Street, High Wycombe.

April 30, Film Show at the Railway Hotel,
Prestatyn.

April 18, Lecture by local TA Unit (Sign)
May 2, Constructional Techniques, by
G2AMV and G3CSG.

Rotary Club Exhibition, at the Bentinck School,
Worksop, April 26 -May 2. An HF-band station and a
separate Top Band outfit will be signing GB3RCW on
Phone and CW. Recent lectures, on TVI Suppression,
Mobile Operating and the 888A receiver have all
been well attended.

South Manchester meet on April 6 (Simple Trans-
mitters and Modulation, by G3HZM), April 13 (SSB
Techniques, by G3GRO) and April 27 (Junk Sale).
On May 4 there will be an Open Night, with the
Club Tx, G3FVA, on 160 and 80 metres.

Surrey (Croydon) met on March 13 for a Mullard
lecture on Practical Applications of Transmitting
Valves ; April 10 is the date for their 21st AGM.

G4GZ's BARGAINS
VALVES: EA50, EF50, 1/6. 6H6M, E934, 6K7G, 2/-. 2X2,6B8G, I2SC7M, EF36, EPSOM, 2/6. 6AL5, 6AM6, ARPI2, AR8,
EAC9 I, EB9I, EF9 I, EL32, TTII, VP23, Z77, 3/-. IL4, 6C4, 616,EF39, 3/6. 6AC7M, 6SN7GT, 1626, 1629, DC70, DF73, DL70,4/-. 6AK5, 6J7G, 6ST7M, 12A6M, I2K7G, 12Q7G, 12517M,
35Z4G, 959, EBC33, 5 /-. 3Q4, 68H6, 6836, 6F6M, 6K8G, 6S37M,
65L7GT, 6X4, 5/6. 155, IRS, 6AU6, 6BA6, 6/-. 12AU7, 12AT7,80, KT33C, EGGS!, ECC82, PY80, 6/6. 12AT6, 6L6G, 6V6G,
I2AU6, 128E6, 12C8M, 42, GT IC, PCF82, PY83, VR150/30, 7/6.
2A3, 6AQ5, 6BW6, 6L7M, I2SQ7M, ECC84, EBF80, 8/6. 3A5,6K8M, 6L6M, PCC85, 9/-. 50L6GT, EM80, 5R4GY, 6Q7GT,EL84, 9/6. I2K8M, DET24, EABC80, EC80, GZ32, VLS63I, 10/-.
5763. 446A, ECH42, 10/6. 805, 3E29 (829B) 25/-. 4E27(HK257B) 40/-.

Post/packing 6d. per valve. Free over E3.
SPECIAL OFFER for VHF men. EC80 (GGT 12 mla pv.) originalcartons, 3 for 20/- (P/P 1/6) ; 446A, 3 for 20/- (P/P 1/6) EF91,EB91, 6AM6 17/6 doz. (P/P 2/6).
AR88 Ceramic tube trimmers, 4 for 6/-. Smoothing chokes (ION100 m/a), 3 for 21 /-.
POTTED U.S.A. XFMRS. 230v. input 32, 34, 36v. 2A 0/P.,17/6.

MC METERS: 3r rd.fl. (2r dial) 0-500 m/a, 0-30 m/a, 0-15v.AC (MI. cal. at 50cps), 16/6. 21" rd.fl. (2" dial) 0-I m/a, 22/6.
2" rd.fl. 0-500 p.A, 17/6. 0-30 mia (5 mia basic), 10/6. 2k" rd.
plug-in, 0-1500v. electrostatic, 19/6. 0-250 µA, 22/6.
ET4336 TRANS. 190-250v. input. 10v., 10A, CT, 21v. 10A CTtwice, 35/-. B9A moulded v/hldrs. with screens, 11/6 doz.
Micalex ditto, 13/6 doz. Pyranol lOmfd. 2Kv. oil-filled, 27/6.
25 PFD AIR SPACED CER. TRIMMERS, 3 for 5/-, 17/- doz.
BSR MONARDECKS. New boxed, L6/10/-.
All above except valves carr. paid U.K. mainland. SAE enquiries.

also
EDDYSTONE RECEIVERS - FERROGRAPH TAPERECORDERS - LEAK - QUAD - GARRARD -WHARFEDALE - GOODMANS, ETC. HI -F1 EQUIP-MENT. FINEST SELECTION IN THE COUNTY.

.JOILN ANGLIN
385, CLEETHORPE ROAD, GRIMSBY, LINCS. Tel. 56315

R208 COMMUNICATIONS RECEIVER
FOR FIXED STATION OR MOBILE USE

* 10 to 60 me/s. (5-30 metres) in three switched
wavebands

* 6 valve superhet circuit with RF stage and
2 me/s. IF

* Built-in speaker - BFO - slow motion
vernier tuning

A versatile communications receiver for the reception of
C.W., M.C.W. or R.T. Operates from either 100-250 volts
A.G. supply or 6 volt battery for mobile use. Separate
RF/AF gain controls. Built-in speaker; phone, line and
muting sockets. Audio output o 2 watts. Housed in a
steel cabinet 23 x 171 x 12} inches. Weight 80 lbs.

In absolute new condition
with full handbook

HENRY'S RADIO LTD.
5, HARROW ROAD,
LONDON, W.2.
PADdington 1008/9.

£11.19.6
Carriage 15/ -

Our specialities :

Valves and Tubes,
Transistor Devices,
Quartz Crystals,
Components.
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SMALL ADVERTISEMENTS
(" SITUATIONS " AND " TRADE ")

9d. per word, minimum charge 12/-. No series discount: all charges
payable with order. Insertions of radio interest only accepted. Add
25% 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, S.W.1.

SITUATIONS VACANT
AIR MINISTRY have vacancies for CIVILIAN

RADIO TECHNICIANS at R.A.F. Sealand,
Cheshire, and R.A.F. Carlisle, R.E.U., Henlow, Beds.,
for the servicing, repair, modification and testing of
air and ground radio and radar equipment. Com-
mencing salary (according to age) £630-£810 p.a.;
max. salary £930 p.a. A limited number of houses
may be available for renting at West Kirby, some 15
miles from Sealand.-Apply to Air Ministry, C.E.3h,
Princes House, Kingsway, London, W.C.2, or any
Employment Exchange, quoting City 0/N 2427.

TRADE
G0 ONE BEI LER. Have your cabinets, panels,

etc., stove -enamelled and lettered to your own
or original specification. - For by -return quotations,
contact: The Universal Productions (Enamellers)
Ltd., 22 Aston Road North, Birmingham, 6. (Tel.
Aston Cross 2987.)

WANTED FOR CASH : Good clean communica-
tion receivers and SSB equipment. Please state

price. - Short Wave (Hull) Radio, 30/32 Princes
Avenue, Hull. (Tel. 18953.)

QSL's and Logs by Minerva. The best there are. -
Samples from Minerva Press, 2 New Road,

Brentwood, Essex.

QSL CARDS AND LOG BOOKS, G.P.O.
APPROVED. CHEAPEST, BEST. PROMPT

DELIVERY. SAMPLES. - ATKINSON BROS.,
PRINTERS, LOOE, CORNWALL.

WEBB'S LOG BOOK for recording signals heard
and worked ; 112 pages 91 in. x 8 in., approved

format, semi -stiff covers. Excellent value ; 6s. ld.
post free, or callers 5s. 4d.-Webb's Radio, 14 Soho
Street, London, W.1.
CNSL CARDS : Buff, blue, pink, green. 100, 14s. 6d.;

250, 23s.; 500, 40s.; 1,000, 75s. -Samples (s.a.e.):
Reilly, Panxworth, Norwich, 56.Z.

RADIO AMATEUR COURSE. -A postal course
for those wishing to take the Amateur Examina-

tion. A sound basic training in radio communication.
Very reasonable terms. Send for brochure. -Premier
School of Radio, 3 Kerry Crescent, Calne, Wiltshire.

READERS' ADVERTISEMENTS
3d. per word, min. charge 5/-, payable with order. Please write
clearly, using full punctuation and recognised abbreviations. No
responsibility accepted for transcription errors. Box Numbers 1/6
extra. Replies to Box Numbers should be addressed to The Short

Wave Magazine, 55 Victoria Street, S.W.1.

FOR SALE: Eddystone 888A Rx, fust-class condition,
£80 o.n.o.?-Hattersley, Hill Top, Gallery Lane,

Holymoorside, Chesterfield, Derbys. (Tel. 6040 after
6 p.m.).

ARC -5 Receiver, 100-150 mc, £4 ; Collaro Mk. III
tape deck, £6. WANTED: Collins ART 13

xmitter and 52 receiver. -Brown, Pendref, Caersws,
Montg., Wales.

MINIBEAM, BC -614 speech amp. with auto -trans-
former, Top Band PA and modulator, with

p /pack ; all in TU case. VFO with p/pack. Two
S.T.C. moving -coil mics., Acos 36 xtal mic., B4 Tx
modified, speech amp. and modulator. Offers all or
separately.-G3BRJ, Trefaes, Westella Road, Yelver-
ton, Devon.

13 813's (new), 25s. each ; six 5763's, 5s. each.
Dowkey T/R switch, 50s. Electronic Devices

Model 3 El -Bug, £6 (cost over £11). 4X150 (new),
45s. -Box No. 2591, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

SALE: HRO-MX, good appearance, four coils
covering all amateur bands ; two HRO 6 -volt

power units, suitable 230v. AC power unit, £9 the lot.
Hallicrafter 5/10, £4. All complete and working, but
some attention necessary; carriage extra.-G5WW,
Dovecote, Hunts Hill, Naphill, High Wycombe,
Bucks.

PANDA
EXPLORER, £50 ; Taylor valve -tester

45A, £6 ; unused Eimac 4X150, £11 pair ; S.T.C.,
£8 pair. Carr. extra. -Box No. 2592, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

FOR SALE: BC -342N, S -meter, p/pack, £15 o.n.o.?
HRO, all miniature valves, product detector for

SSB, p/pack, £23 o.n.o.?-G3NFV, QTHR (Ashtead
2546).

FOR SALE : HRO Senior Receiver, fitted with new
miniature valves and modernised ; requires re-

alignment ; reasonable offer? Transformer primary,
0-240 volts, secondaries 0-480 volts, 275-0-275 volts,
6.3 volts 2 amps., 6.3 volts 1 amp., 2.5 volts 10 amp.;
ideal table -top transmitter ; 28s. Transformer, ex -
Admiralty, primary 0-230 volts, secondaries 500-0-500,
tapped 350-0-350 volts 200 mA, 4 volts 4 amps., 4
volts 3 amps., 20s. Valves (new), U.S.A. manufacture,
6J6, 6AL5, 6AS6, ls. 6d. each. Lighthouse -type 2C46,
2s. 6d. Postage extra. -Box No. 2593, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

COMMUNICATOR 2 -metre Mobile Tx/Rx with
transistor power unit ; cost £90 ; few hours' use

only ; will accept £65. WANTED: American VHF
Converter, Type AM913/TRC, 100/225 mc, in good
condition. -Box No. 2594. Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.

MINIMITTER Mercury, like new, £49. HRO-5T
(see February Short Wave Magazine), £20.

1 kW auto transformer, £3. HRO coils, 15s. each.
Class -D Wavemeter, 230/250v.. £3. Commercial Top
Band transceiver, transistorised PSU, £25. Labgear
2m. converter, £3. Commercial Sideswiner, £2.
Multi -match modulation transformer, 200w., £3.
RF 26-27 Units, 10s. each. " Valiant " Kit including
Top Band, assembled, RF section wired and tested,
modulator needs wiring ; first £30 secures. Buyer
collect or pay carriage ; s.a.e., please. - Box No.
2595. Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.

WANTED: Geloso or Minimitter converter, first-
class condition ; also 2 -metre converter with

PSU, suitable for AR88D.-Offers to : V. Williams,
84 Conway Road, Colwyn Bay, N. Wales.
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Tiger Service for You
VHF TRANSMITTERS AND

CONVERTERS
TR 2M Transmitter - 100 watts input, 144-

146 Mc/s., crystal controlled : 80 guineas
2 metre Nuvistor Converter : EI I . 10 .0

6BQ7A Converter : E9 .5 .0

HF TRANSMITTERS
TIGLET - 10 watts input, 160 to 80 metres :

Transmitter L24 . 0 . 0
PSU E12 10.0.

TIGRESS - 50 watts input, 10-80 metres: 57gns.

TR ISCIX - 150 watts input, 10-80 metres: £105

TR 200X - 200 watts input, 10-80 metres: E170
AntennaCouplers, SWR Meters, Low-pass Filters,

Band Edge Markers, etc.
Send S.A.E. to:-

TIGER RADIO Ltd
OFFICE : SHOWROOM :

36A, KIMBERLEY ROAD, 116, KIMBERLEY ROAD,
SOUTHBOURNE, BOURNEMOUTH, HANTS.

Telephone : Bournemouth 48792

Southern Radio's Wireless Bargains
PORTABLE TEST METERS. 0-5000 ohms ; 0-60 m.a.; 0-15v.

0-3V. (Featured in Practical Wireless, March issue). 12/6 each
TRANSMITTER RECEIVERS TYPE " 38 " with 5 valves.

New but untested, no guarantee 25/- each. Post paid.
ATTACHMENTS FOR " 38 " TRANSMITTER -RECEIVER :

HEADPHONES, 15/6 ; THROAT MICROPHONES, 4/6 ;
JUNCTION BOXES, 2/6 ; AERIALS : No. 1 2 /9, No. 2 5/3 ;WEBBING, 4/- ; HAVERSACKS, 5/6 ; VALVES-A.R.P.12,
4/6, A.T.P.4, 3/6 ; SET OF FIVE VALVES, I9/-. Postage on each
item, 1/6 extra (except valves).

ATTACHMENTS for " 18" Transreceiver. HEADPHONES,
15 /6 ; MICROPHONE 4a, 12/6 ; AERIALS, 5/- ; MORSE KEY,
6/6 ; VALVES-ARP12, 4/6, ATP4, 3/6, AR8, 7/6 ; SET OF
SIX VALVES, 25/-. Postage extra (except Valves) 1/6 each item.

OFFICIAL BOOKLET. ' 18 " T -R Circuits, etc., 6/6, post paid.
TYPE " 18" RECEIVING PORTION ONLY with 4 Valves.

S.W. 6-9 mc/s. 35/- each
QUARTZ CRYSTALS. TYPES F.T. 241/243 2 -pin f" space.FREQUENCIES. F.T. 243. 5706 kc/s. to 8625 kc/s.
FUNDAMENTAL. F.T. 241. 20 mc/s. to 38.9 mc/s. (54th and

72nd Harmonics) 4/6 each. List available of frequencies stocked.
CRYSTAL BASES. F.T. 241/243 1/6 eachCRYSTAL CASES. F.T.241/243 10/6 per dozen
DYNAMOTORS. 28v. D.C. to 250v. D.C. for B.C. Command

Receivers 17/6VARIOMETERS for " 19 " Sets. New 21 /- each
RECORDING BLANKS. New 13", 6/- each or 15 complete

in tin E4BOMBSIGHT COMPUTERS. Ex -RAF. Wealth of gears,
motors, blowers, etc. Ideal for experimenters E3 /12 /6 carr. paid

RESISTANCES. 100 Asstd. Useful values, new 12/6 per 100
CONDENSERS. 100 Assorted. Mica, Elec., Tubular, etc. New

15/- per 100
LUFBRA HOLE CUTTERS. Adjustable. i" to 3f" 7/9
VISUAL INDICATORS (10Q4). Type 3 with 2 Meter move-ments, 2 Neons. New 12/ -MAGNETS. Strong Bar. 2" x 1" 1/6 each

Post or Carriage Extra. List of Radio Publications, etc., 3d.

SOUTHERN RADIO SUPPLY LTD
II LITTLE NEWPORT ST., LONDON, W.C.2. GER 6653

SMALL ADVERTISEMENTS, READERS-continued

SELLING : Good HRO, Q5'er, PSU, manual, out-
puts 3/3000 ohms. 10 coils, B/Spread 80/20,

HRO steel coil cabinet. muting relay, professionally
aligned, spare dial, xtal, valves, PSU, £26. B2 Rx/
PSU 6/250v., W/Band 80 -metre RF stage, power
output stage, no BFO, new valves, £5 10s. Signal
Generator/Heterodyne Meter, 8-15, 140-250 mc,
attenuator, xtal calibrator, 115v.. £5. Delivered West
Country, Midlands, S. Wales. -- Call/phone week-
ends: G3NET, 91 Lower Bristol Road, Weston -
super -Mare, Somerset. (W -S -M 2579.)

FOR SALE: AR88D, £40 o.n.o.? Or would
exchange for Brenell Mark 5 Tape Deck.-L.

Carrier, 47 Green Street, Eastbourne, Sussex.
SALE: Hallicrafters Receiver S -38C, 540 kc-32 me,

110 volts, £17 10s. o.n.o.?-Alderton, 18 Lynd-
hurst Road, Coulsdon, Surrey.

WANTED: Marconi CR-150 Receiver ; also
scrap set for spares.-Price and details to:

Joslin, 13 Talbot Road, Skegness, Lincs. (All letters
answered.)

WINDSOR Meter 88A, £10. Four -gang 318 µµF,
matching set " Stabqoils," 100 kc-30 mc IFTs,

crystals. RFC, £10. Eddystone Bug Key, £3. Eddy-
stone 898 S/M Drive, £2 10s. Q.C.C. 10x 1 mc
crystal, £2. Transformers, valves, books ; details
sent.-Box No. 2596, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

TRANSMITTER, pair 6146, Geloso VFO,
PSU. £10 o.n.o.? FB QRO ATU, includes

SWR relays, variable coil, etc., £3 10s. Two Wave -
meters, Type C, fair condition, 1340/7510 kc, £3 each.
Large commercial 'scope, untested, £6 10s.-G3LST,
31 Ingrave Road, Brentwood, Essex.

AMATEUR selling out: Complete station, 25w.,
all band, AM/CW, comprising R.107, £9 ; xtal

cony., £2 ; modified TCS-12 Tx, £7 ; PSU, £3. Air
tests ; delivery 25m.-G3NRK, The Rectory, Sander -
stead, Surrey. (Sanderstead 1366.)

MARCONI 390G Signal Generator for sale ;
excellent condition, with packing case, manual

and calibration charts, as new ; offers? Or would
exchange for Top or all -band transmitter, or tape
recorder.-O. Cairns, 35 Meadow Road, Sutton,
Surrey.

PANDA CUB, 10-160m.. 25w. phone, 40w. CW.
excellent condition, £30 o.n.o.? (carriage extra).

(Surrey.) Owner going Hi-Fi and needs cash.-Box
No. 2597, Short Wave Magazine. Ltd., 55 Victoria
Street, London, S.W.1.

OFFERS invited for American Pierson KE-93
Mobile Receiver, for disposal due enforced

abandonment of mobile plans ; 12 -valve double super
(xtal 2nd osc.), amateur bands 10 to 160 metres, plus
MW/BC ; specially imported last year, cost £95 ;

virtually unused, in original packing with manual,
speaker, spare valves ; beautifully made, very small.
Jason " Monitor " Tuner Unit for VHF/BC, plus
BBC and ITV Sound ; factory -built and aligned, with
power -pack, very neat ; £10 (cost £22). Labgear low-
pass filter, E.5034 (OK 150 watts), 42s. (cost £6).-
Box No. 2598, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

MOHICAN Communications Receiver for sale,
mint condition ; factory -tested and aligned ;

£35 cash.-J. C. Rhind, ZS5RM, 157 Cromwell Road,
London, S.W.5.

CW
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SMALL ADVERTISEMENTS, READERS-continued

-LTEATHKIT Xmitter DX -40U and VFIU VFO,
FB condition, £24.-(Phone Nottingham 76133),

Merriman, 556 Berridge Road, West, Nottingham.
FOR SALE: Labgear LG.50 Tx, little used, excel-

lent condition, £30. Present owner is restricted
to 160m. at new QTH (Government establishment).-
Box No. 2599, Short Wave Magazine, Ltd., 55 Vic-
toria Street, London, S.W.1.

SALE: Heathkit Mohican with batteries and
manual, first-class condition, £35, inc. postage.-

Farrar, Photo Section, R.A.F. Waddington, Lincs.
DDYSTONE 840A, perfect condition, as new,

Li £32 10s. Also R.107, little used, £8 10s.-
Bumstead, 89 Udimore Road, Rye, Sussex. (Tel.:
Rye 2342.)

R1132 RECEIVER, converted to cover 77 to 96
mc, modified 3 -ohm output, guaranteed excel-

lent FM reception ; price £7, carriage paid. Also 12
Set, full working order, £l0.-Wuille, 82 Nutley
Crescent, Worthing, Sussex.

BC-348Q-
internal power pack, modified front

end, £9 or haggle ; prefer buyer inspects ;
North London area. - Box No. 2600, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.
DCR3, as -new condition, fitted with internal power

pack and separate loudspeaker, £10 (no offers) ;
buyer arranges delivery.-J. Allen, 9 Shere Avenue,
Cheam, Surrey.

EDDYSTONE 888A ; recent makers' overhaul ;
immaculate condition ; S -meter. Eddystone

speaker ; money -back guarantee. Offers over £70.
Buyer collects.-Rev. S. Smith, St. Mary's, Bathgate,
West Lothian.

BKCABINET with Philips (8) dual -cone speaker,
£8. R/C Bridge, £4. 40w. Phone Tx,

Geloso VFO, 6146 PA ; extensively TVI filtered.
internal LPF, professional cabinet, with external
modulator and power pack ; £20 (all carriage paid).
--Box No. 2601, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

FOR SALE : Professionally -built table -top Tx, 150
watts CW/Phone, fully metered and TVI-proofed;

RF line-up Geloso 4/101 VFO (QV04-7), 5B/Z54M
Buffer. 2/6146 PA ; modulator 2/807 Class -B zero
bias, Woden mod. transformer, and speech clipping ;
power requirements, 6.3 volts, 300 volts, 500-750
volts ; little used, owner gone Sideband ; price
£38 10s. (carriage extra). Monimatch (reflected power
indicator) 1 m/c meter, £3.-P. Champion, 7 Leonard
Road, Streatham Vale, London. S.W.16. (Pollards
4508.)

888A, perfect order, 18 months old only, matching
speaker. Inspection invited. Buyer collects.

£90.-Meaden. 38 Oakhill, Surbiton, Surrey.
WANTED: 10/15/20m. 3 -element beam. Quad.

rotator, indicator, mast or tower.-Specification
and price to : G3NMH, Horncastle Road, Louth,
Lincs.
D ADIATION MONITORS, utility Geiger counter,
IX as currently advertised, complete with batteries.
crystal earpiece and handbook giving basic Nuclear
theory. Ideal for prospecting or experiments. This
was bought four months ago and is in perfect and new
order ; cost £12 15s.; will accept U.-Phone Burgh -
Heath (Surrey) 3578.

SHORT WAVE (HULL) RADIO

NATIONAL NC 190X. 540 kc/s. to 30 mc/s.-
General coverage, bandspread on Amateur Bands
and on Broadcast Bands. Selectivity 5 kc/s. A.M.,
3 kc/s. SSB, 600 cycles CW. Bandspread dial
selector. " S " meter. 110 and 240v. A.C. mains

NATIONAL HRO "SIXTY." 1.7 to 30 mc/s.

s. d.

113 4 0

185 0 0

HALLICRAFTERS SX I 1 1. Selectable sidebands
- notch filter -" S " meter ... ... 128 0 0

HALLICRAFTERS SXI40. 80, 40, 20, 15, 10 and 6 56 10 0

HALLICRAFTERS SX101A. 80, 40, 20, 15 and 10.
Used demonstration only ... 150 0 0

EDDYSTONE 770R. 19 to 165 mc/s. 185 0 0

EDDYSTONE 840C. 550 to 30 mc/s. 58 0 0

HRO's with coils and P.S.U. from 25 0 0

L.G. 300. RF section only ... 30 0 0

BIRDCAGE AERIAL. 20 and 15 . 12 0 0

LABGEAR 28 mc. BISQUARE .. 7 0 0

GELOSO /KW. Amateur Band Converter with
P.S.U. 14 10 0

MOSLEY CM I. 80, 40, 20, 15, 10. Crystal Control
front end. Selectivity 2.5 kc/s. Noise Limiter -
" S " meter. 240v. A.C. mains. ...

GEC. BRT 400. 90 kc/s. to 33 mc/s. Excellent con-
dition

EDDYSTONE 840C. Few months old - As new -
500 kc/s. to 30 mc/s.

THE R.S.G.B. AMATEUR RADIO HAND-
BOOK

86 0 0

75 0 0

46 0 0

I 14 0

Carriage extra on all the above items.

30-32 PRINCES AVENUE, HULL
Telephone 18953

SSB - AM - CW
NEW & FULLY RECONDITIONED

TRANSMITTERS & RECEIVERS
Cost includes insurance and freight to you

TRANSMITTERS-Power output, Reconditioned
CENTRAL ELECTRONICS :

20A/458 VFO - 160-15M 20W, SSB, CW -7W, AM $189
20A/458 VFO - 160-10M ; 20W, SSB, CW - 7W, AM

E. F. JOHNSON :
Invader - 80-10M ; 100W, SSB, CW -25W, AM $590

HAMMARLUND:
HX 500 - 80-10M ; 100W, SSB, CW -25W, AM $676

HALLICRAFTERS :
HT 37 - 80-10M ; 70-100W, SSB, CW - 17-25W, AM $478
HT 328 - 80-10M; 100W, SSB, CW - 25W, AM $685

COLLINS:
32S1 80-10M 100W, SSB, CW ... $733
KWM2 80-10M ; 100W, SSB, CW ... $1060

RECEIVERS - Reconditioned
HALLICRAFTERS :

SX 101A -80-10M
5X 111 -80-10M
SX 115 -80-10M

HAMMARLUND:
HQ 170-160-6M

WORLD WIDE

ORGANS
P.O. Box 117,

$209

COLLINS :
$435 75A4 160-10M $599
$279 75S1 80-10M $493
$560 75S3 80-10M $637

DRAKE:
$353 2B -80-10M $262

WRITE W9ADN

& ELECTRONICS
Lockport, Illinois, U.S.A.
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3F1F.

MOBILE ANTENNA
160 to 10 METRES

For Amateurs and Short Wave listeners wishing to go
Mobile without looking like a " Flag pole."

Four years actual preparation have produced this most
efficient yet unobtrusive whip.

Mounting is recommended on the front off side wing of
the car, as the basic antenna is in appearance a normal
chrome telescopic whip.

All that is necessary to go on the band desired, is to
unscrew the whip, screw in the appropriate coil, replace
the telescopic top and away you go.

Resonating is achieved by means of the telescopic top to
any part of the band for which a coil is inserted.

Matching straight into Pi -tank, or Link.

As " Top Band " is favourite with Mobileers the 3F1F
Mobile Antenna is supplied complete with instructions
for 160 metres. Any other coils supplied to order.

Price with 160 coil complete £6 10 0
Optional extra coils £2 10 0

All loading coils are fully weather -proofed

Telephone: Blackpool 62740

Halson Radio Services Ltd.
Dover Road, Blackpool

PETER SEYMOUR
COMMUNICATION EQUIPMENT SPECIALISTS

s. d.R.C.A. ARefILF. 75-560 Kc. and 1.5-30 Mc. 240 A.G. input 35 0 0
R.C.A.BC1147A. 1.5-30 Mc. similar line up to AR88 240 A.C. 25 0 0HALLICRAFTERS S77. 540 Kc.-44 Mc. 240 A.C. Built-inspeaker
HALLICRAFTER5 595. 152-13 Mc. 240 A.C. Fire, Police,

20 0 0

Ambulance, etc. 20 0 0MINIMITTER MCS. 8 Band converter, 1.5 Mc. IF output
covers 1.7-26 Mc., general coverage and 80-10 Mcrs.
Bandspread 240 A.C.

BC453 a FIVER" 190-550 Kc. 85 Kc. I.F. ...
15
4

0 0
15 0EDDYSTONE 5640. 1.8-30 Mc. 200/250 A.C. with electrical

B/spread . 25 0 0R209 MINIATURE MOBILE RECEIVER. 1-20 Mc. 12
... 15 0 0COLLINS T.C.S. Gracie A as new, few only left (P /P 10/-) 8 10 0PANORAMIC ADAPTER. 450/470 Kc. input 240 A.C. 25 0 0HEATHKIT " MOHICAN "transistor. Communications

receiver 40 0 0HEATH KIT DX100U. As new, 1.8-30 Mc. 240 A.C. input
150w/ I Ow. ... 65 0 0HEATHKIT balun. 80-10 Mtrs. ... 4 0 0EDDYSTONE 888. As new 70 0 0G.E.C. VALVE VOLTMETER. 5 ranges, I.5 -150v. ... 10 0 0HEWLETPACKARD. Laboratory Audio osc., 4 ranges,
48 cycles to 500 Kc. 42.5 volts to 600 ohms balanced 6
volts co 600 ohms unbalanced ... 75 0 0PANDA PR12.0V. First class condition. 80-10, 120W, A3 ;
150W, Al ... - . 65 0 0Large quantity of Panda spares for all models, including:-

PRI2OV manuals at ... 10 0
0 0

HALLICRAFTERS 538E. 540 Kc.-30 Mc. 110 A.C./D.C. or
20 0 0

HIRE PURCHASE TERMS ON ALL EQUIPMENT OVER L35
20% deposit balance 12/18/24 months.

CALLERS WELCOME. EXPORTERS WORLDWIDE. TRADE INS.

We always require good, used equipment. State your price.

410 BEVERLEY ROAD, HULL, YORKSHIRE
Tel. Hull 41938 (9-5). 41166 after hours.

SMALL ADVERTISEMENTS, READERS-continued

OR SALE: Sender 53 Transmitter, Phone/CW.F 250 watt, £60. Transmitter/Receiver, No. 9 Set,
mobile for 160/80m. CW/MCW/Phone, pi -output,
£15. Receiver, Eddystone 358X comp. 100%, £15 ;

also CR-100, Eddystone S.640. - G3ORF, Failte,
Beare Green, Dorking, Surrey.

FOR SALE: KW -160, Series II, Transmitter, as
new, hardly used, for quick sale, £20.-G3PGL.

305 Lordship Lane, Tottenham, London, N.17.
(Phone : TOT 8243.)

COLLINS 32V3 or B & W 5100-B Transmitter
wanted.-Price and particulars to: Box No.

2602, Short Wave Magazine, Ltd., 55 Victoria Street.
London, S.W.1.

WANTED: Geloso or KW Tx for /A QTH.-
Write, giving details and price, to: G3LMX.

7 Burlish Crossing, Stourport-on-Severn, Worcs.
FOR SALE: New and unused valves: QQV06-

40A's, 17s. 6d.; 829B's, 105.; TTIS's, 7s. 6d.;
5763's, Ss.; 6L6M's, 3s.-Box No. 2603, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

MINIMITTER Table -top Tx, 120 watts, AM/CW.
factory -built, excellent condition ; delivery con-

sidered ; £45.-G3EIX, 6 Mildmays, Danbury,
Chelmsford, Essex (Tel.: Dun bury 720.)

BOLEX H16 Cine Camera, three lenses in turret ;
exchange for good commercial amateur gear.-

G3COI, 43 Mount Road, Penn, Wolverhampton.

SALE: Tape Recorder, Simon SP4 automatic ; 2
speeds, 31 and 7+ i.p.s., all facilities-in particular.

reversing at end of track-high/low impedance mike
input, 7in. spools, etc., £45. Also Stuzzi Magnette
transistor portable Tape Recorder, £35.-Box No.
2604, Short Wave Magazine, Ltd., 55 Victoria Street.
London, S.W.I.

FOR SALE: HRO Senior, 9 coils, PSU, £15 com-
plete ; delivered free, London area.-Box No.

2605, Short Wave Magazine, Ltd., 55 Victoria Street.
London, S.W.1.

FOR SALE: " Griffin-Andec " GDO, 1.8-210 mc.
self-contained and portable with batteries, mint

condition, £7 10s. o.n.o.?-Box No. 2606, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

FOR
SALE: 150 -watt Minimitter transmitter, TV

low-pass filter, Dow key, aerial change -over, 6-
volt AC ; K.W. Trap Aerial with 90ft. coax feeder.
48 -ft. mast, galvanized steel tube, screwed sections.
steel guy lines with anchors and turn buckles.
BRT-400D G.E.C. Receiver. Price £150. - Write
Connor, Barjissiyah, Maudlyn Park, Steyning, Sussex.
or phone Steyning 3025.

SALE: SX18, £12 ; BC -453, £4 ; MW Command
Rx, £4 10s.; R107 front end, £1 ; R1132A and

p/pack, £3 ; ARRS, 27-144 mc, £20. WANTED:
QQV02-6, QQV03-20, QQV06-40, model engineer's
lathe. -43 Brompton Road, Northallerton, Yorks.

SALE: 19 Set, book, power pack, amplifier.
speaker and whip ; MCR1, 4 coils, power pack

and phones ; AR77E, needs attention ; " Higgins
Ultralite " double gent.'s tandem and accessories.
Consider exchange of tandem for good communica-
tions Rx. - Offers to: A. J. White, 35 Wakehurst
Drive, Southgate, Crawley, Sussex. (All letters
answered.)
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SMALL ADVERTISEMENTS, READERS-continued

WANTED: Army 12 Set, also handbook for
same ; will buy, or offer two Rx's in exchange ;

also 829's and 832's.-Box No. 2607, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

WANTED: Hallicrafters S2OR or similar size
Receiver.-Mahan, 28 Bayview Road, Stranraer,

Scotland.
WANTED: 2 -metre mobile rig Tx and Rx

and/or transistor PSU.-Offers, with details and
price, to: G3OHC, 24 Wood Green Road, Winson
Green, Birmingham, 18.

SALE: 70w./10w. Transmitter, 10m. -160m. Phone/
CW table -topper, in AR88 cabinet (similar K.W.

Vanguard) instant (manual) break-in, £25 o.n.o.?-
G3LCS, 35 The Crescent, Haversham, Wolverton,
Bucks.

CASCODE two -metre converter, with built-in
power supply, IF 15-3-17.3 mc, £8.-Jeapes, 165

Cambridge Road, Great Shelford, Cambridge.
TIRO SENIOR, rack mounting, rebuilt front end

(5 miniatures), 6 coils (4 B/S). PSU, spkr., hand-
book, a hot Rx, £25 or offer?-G3RB, 12 Atkinson
Terrace, Benwell, Newcastle -on -Tyne, 4.

70CM gear urgently required ; good price paid
for equipment in top shape. Also TW-2 mobile

transmitter.-Box No. 2608, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.

WANTED: R.C.A., Eddystone, Bendix or similar
Rx. FOR SALE: CR-100, fitted ANL, £18

(buyer collects).-Fletcher, 38 Long Reach Road,
Chesterton, Cambridge.

AR88LF, very good condition, £32 ; delivered 30
miles. Rectifiers : Type 46, 250v. AC input,

6-3v. DC 13A, 220v. DC 100 mA output ; Type 45,
250v. AC input, 1200v. DC 200 mA output ; £6 10s.
each. Motor generator, 6v. DC input, 350v. DC 100
mA output, 17s. 6d. Nine -inch 6.3v. heater TV tube,
£1. Ten -inch PM speaker (new), 25s. Eight -inch
energised speaker, 12s. 6d. L.M. & S. coil pack
(new), 25s. Two 100 µµF 4.5 kV variable Tx con-
densers, 10s. each. Two hundred valves, all types,
cheap. A 10ft. dinghy with 11-h.p. outboard motor,
£50 o.n.o.? S.A.E. with inquiries. WANTED: Set
of 85 kc IF transformers from BC-453.-Chambers, 46
Ware Road, Hoddesdon, Herts. (Phone 3449).

WANTED: HRO, less coils and valves, for re-
build only. Would collect 40 miles of London.

-Write, stating price, to: G3NUV, 59 High Street,
Bushey, Herts.

AR88D, brand-new, mint and unused, complete
in RCA transit case with S -meter, manual,

trimming tools, inspection labels, etc., £56. Brand-
new Withers TW-2 Tx, nuvistor converter with match-
ing mains supply and control unit for both ; few
hours' use only at /A QTH ; excellent performance ;
£43 complete. SX-28, very good and original con-
dition, complete with manual, £30 o.n.o.? All plus
carriage, or collect Lancs. area. WANTED: Halli-
crafters 5-10 Rx, Simpson 1-166 and 260 multimeters,
QQV03-20A, QQV06-40A, FT243-8 mc xtals ;
details and prices, please.-Box No. 2609, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.
EXCHANGE Brenell MK5 Recorder for K.W.

Valiant (must be in good condition), or sell £30.-
Please write to: Green, The Cottage, 21 Watford
Road, Northwood, Middlesex.

NATIONAL RADIO
s. d.

CR100 17 10 0
AR88D 37 10 0
AR88LF 35 0
CRI50 and P/pack ... 30 0 0
Vortexion Tape Recorder WVA 80 0 0
HRO Rx 12 10 0
Power Pack ... 3 10 0
Coils 1 10 0
R.107 ... 13 0 0
BRT 400 75 0 0
Tiger 60 47 10 0
Tiger 150 ... 85 0 0
Avo Valve Tester 4 10 0
BC221 15 0 0
Post Office relays, various (each) 5 6

Please add 10s. towards packing and sending

NOTE NEW ADDRESS

6 SHIRLEY ROAD, SOUTHAMPTON
Telephone 21640

G. W. M. RADIO LTD
RECEIVERS MARCONI CR300. 15 kc/s. to 25 mc/s. 230v. A.G.
Power pack built in, good working order, ELS, carriage LI.
COSSOR 339 Oscilloscopes, good working order, E12, carriage
El.
BAROMETERS, approximately 6" diameter, Brass case, wall
mounting, calibrated in Millibars, 35/-, post 5/-.
AUDIO OSCILLATORS B.S.R. type 1050, E10, carriage I5/-
RESISTORS. 100k watt box of 6, 6d.; I meg I watt box of 6,
6d.; 10k I watt box of 3, 3d. Postage under 12, 1/- - over free.
HEADPHONES DLR type, 6/6, post 1/6.
TIME SWITCHES. 14 day, 5 amp contacts as removed from
street lamps, good working order, complete with new key, 15/-,
post 2/6. These have " Quick Make -Break " contacts and are
suitable for D.C. or A.C. up to 250 volts.
CAPACITORS, paper, 4uf. 600v., 1/6, post 1/-, 6 or more free.
METAL RECTIFIERS. 100 m/a, 200 volts, 1/6, post 6d.
AMPLIFIER, type N24, 230 A.C.. 4 watts output at 600 ohms,
output transformer easily changed, 35/-, carriage I0/-.
CLOCKS. Ex -Navy, wall mounting, good quality 8 -day movement,
overhauled, guaranteed 12 months. Black case, E4/10/-, Brass,
E51101-, post 5/-.
MAINS TRANSFORMERS. Tapped primary. Outputs, 6.3v. Ia.
three times, Sv. 2a, 290-0-290v. 80 m/a., 15/-, post 2/6. Also
250-0-250v 80 m/a, 5v. la., 6.3v. 4.5a., 17/6, post 2/6.
3" PYREX RIBBED AERIAL INSULATORS, 1/6, post 1/ -
up to 6, over free.
TELEPHONES. Sound Powered. No batteries needed. Tested
and in good working order, 35/-, post 5/-.

All equipment offered is complete but not tested unless otherwise
stated. Carriage charges are for Mainland only.

Terms: Cash with order. Early closing Wednesday.

40-42 PORTLAND RD., WORTHING, SUSSEX
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DYNATRON MODERN TRANSMITTER CABINETS. 4ft.
high, rounded corners, fitted for 19" panels, E6 (300. Chrome Rack
panel handles, 4", 1 /- ; 6", 1/6 ; 8", 2/- ; all (10. A-1413 SPEECHAMPLIFIERS. 230v. A.G. with valves, 50/- (I5/-). COMPLETE
AMERICAN PHONE PATCH UNIT, with mains amplifier, handset,
ringer keys, db meter and controls, transmitter and receiver remotely
operated over 2 -wire line, E6/10/- (15/-). TRANSMITTING VARI-
ABLE CONDENSERS by Johnson, Cardwell & Cyldon 4000v. spacing,
3500 p.f., 22/6 (3/6) ; 1000 pl., 17/6 (2/6) ; 2000v. spacing 7, 40, 60 or
100 p.f. or 2 x 2.5 or 2 x 40 p.1. all 7/6 each (2/-). WODEN H.T.
POWER SUPPLY UNITS in table cabinets 24 x 14 x 10 wt. I cwt.input 200/250v. Output 1500v. 500 m/a. fully smoothed, including
4-RGI/240 Rectifiers, ill (301-). Savage, as above but 24" x 19" x 15",E10/10/- (30/-). WODEN E.H.T. TRANSFORMERS, 200/250v.
to 4800v. I amp. 12" x 9" x 9", E9 (20/-), Pocket Dosemeters, 25/-(10. LIGHTWEIGHT HOLLOW WOOD AERIAL POLES, 4"
dia. I Ift. long, smooth finish, easily coupled to any length, 15/- (5/-).
21" MICRO/AMMETERS, 1st Grade 0/25 (calibrated 0/125), 22/6 (2/6).
ELECTRO VOICE Type 600 moving coil microphones with push to
talk switch and cord, 70/- (3/6). T-17 microphones with switch andcord, 40/- (2/6). Post Office table type carbon microphones, 12/6 (2/6).
Miniature If" dia. flush 0/I m/a calibrated 30 divisions 0/60. 30/- (1/6).
MINIATURE SEALED RELAYS, 1700 + 1700; 700; 145 + 145 or
2.5 ohms, all 7/6 each (1/6). AM-26/AIC AMERICAN AMPLIFIERS
with 4 valves and dynamotor for 28v.; 5 watts output, 25/- (5/-). 24vIA SMOOTH D.C. SUPPLY, comprising transformer, metal
rectifier, choke, condenser input 200/250v. A.C. the four 27/6 (3/6).

40 PAGE LIST OF OVER 1,000 ITEMS IN STOCK
AVAILABLE -KEEP ONE BY YOU

AUDIO TRANSFORMERS, Bendix, R.C.A. or G.E.C. Mike, 7/6
1/6). Interstage, 7/6 (I/6). ET -4336 Driver, 15/- (3/6) ; 85 watts.Woden, 40/- (7/6) ; 200 watts, G.E.C., 65/- (7/6). P.O. RACKS, 5ft.igh 19in. wide, 55/- (I0/-). RECTIFIER SETS, 200/250v. A.C. to
10v. 750 m/a or 50v. IA in metal cabinets, 59/6 each (7/6). CHOKES,

high quality guaranteed, plus 50% continuous rated 1114. 270 mia. 15/-
3/6) ; 20H. 400 rn/a, 29/- (5/.). MORSE KEYS, British enclosed, 7/6

(2/6).

We have large quantities of " bits and pieces " we cannot list -and
invite your enquiries -we can probably help -every one answered

Amounts in brackets are carriage England and Wales.

P. HARRIS
ORGANFORD DORSET

TW MEANS V.H.F.
MANUFACTERERS OF V.H.F. EQUIPMENT FOR

THE RADIO AMATEUR AND INDUSTRY

THIS NEAT TABLE TOP STATION CONSISTS OF THE
NUVISTOR CONVERTER, TW-2 and P.S.U.

 TW-2 lOw. TX complete with mod... 23 gns.
 TW Nuvistor Converter ... ... II gns.

with built-in P.S.U. EIS
 TW Mains Supply Control Unit with

Coaxial Relay ... ... 13 gns.
 TW Nuvistor Preamplifier plus P.S.U. ... 6 gns.
 TW 2 Metre V.F.O. 72 mc/s. E27
 TW Halo Aerial (easily mounted) ... C2/1716

 We are V.H.F. specialists and our aim is to supply the
amateur - Fixed or Mobile - with compact and efficient
equipment of unparalleled workmanship and presentation.

For full details write to: -

T. WITHERS (Electronics)
ISb GILBERT STREET, ENFIELD, MIDDX.
G3HGE Tel. Waltham Cross 26633 G3HGE

SMALL ADVERTISEMENTS, READERS -continued

TEST EQUIPMENT for sale. new condition :
Taylor Electronic Test Meter 171A, £20. Taylor

Valve Tester 45C, £20. Telequipment pattern Gene
WG/44, £32. Cossor Telecheck 1322, £16. 21in.
Oscilloscope E.M.I. 2300, £20.-H. A. Stubbs, 20
Longfellow Road, Coventry.

EDDYSTONE 358 with PSU and 5 coils, excellent
condition, £10. Buyer collects/or part carriage.-

T. Smith, 2 Morris Cottages, Ladymead, Guildford.
Surrey.

SALE: Eddystone 5.750 with matching S -meter.
immaculate condition, £45. 80w. Tx, Geloso plus

TT21 PA, with high-level mod. EL37's, UM2, etc..
with all power supplies, £35. Mohican Receiver
(professionally constructed), £30. Taylor Sig. Gen..
100 kc-160 mc. new condition, but requires mains
transformer, £5. Prefer buyer collects.-GM3OBC.
Star, Markinch, Fife.

R107 Receiver, good condition, with manual and
. phones, £10. R.208, mint condition, with

manual, £9. ZC1, Mk. I, converted Top Band, with
crystal mike, £9. " Radio City " test meter, £2 10s.
BC -454 3-6 mc Command Rx, £3. Manuals for 19.
R.107 and 21 Sets, 5s, each. - Hardcastle, Rigton
Grange. East Keswick, Nr. Leeds. (Tel.: Rollingham
Bridge 78.)

'POR SALE: K.W. " Valiant " Transmitter, excel-
lent condition, with notes, circuit, etc., £25.

Eddystone S.640 receiver, good condition, with
S -meter, circuit and manual, £19. -Box No. 2610.Short Wave Magazine, Ltd., 55 Victoria Street.
London, S.W.1.

C_300, £6 ; CR-150, £12 ; R.I475, £6. Tx No.R9, 2-5 mc, 813 final, £6 ; Tx 5AH, 1.5-13
mc, with AC supply, £12. All good cond.; buyer must
inspect. -Austin, 75 Snowden Avenue, Long Lane.
Hillingdon, Middx.

NATIONAL 1-10 Receiver, complete, 27 mc-300
mc. £16 10s. HRO dial, 50s.; crystal filter, 20s.;

power unit, 50s. B.T.H. F/S Meter, 250 mc-850 mc.
£5. CR-300, £8 10s. U.S.A.F. receiver, 160m. -
3,000m., 10 gns. Hallicrafters receivers: S.27CA.
S -36A. S-37 ; s.a.e. - Wright, 4a Nepal Avenue.
Atherton, Manchester. (Tel. 991.)

TRANSMITTER for sale: Author's prototype
Bulletin, July 1960, 120w. Al, 14-21-28 mc.

crystal mixer VFO, keyed, QQV06-40A PA, excellent
performance and condition, price £20 ; or £25 with
PSU for quick sale. -Gearing, 21 Rastell Avenue.
London, S.W.2.

SALE: 1958 ARRL Handbook, 10s.; ARRL
Antenna Book, 7s. 6d.; Beam Antenna Handbook.

12s.; 90 copies Short Wave Magazine ; 20 CQ's
140 QST's ; 32 Bulletins. - Offers to: Young,
Rugby Avenue, Neath, Glamorgan.

HRO SENIOR, PSU, 7 coils (3 b/s), spkr., N/Wim.
V/Reg.. S -meter, manual, £22 o.n.o.?-Gardner.

5 Wellington Street, Southbank, Middlesbrough.
Yorks.

SO.S.: Poverty-stricken beginner requires HRO
. 40-n. b/s coil ; cheap 5-6 band Ph./CW Tx.-

R. Newton, Burton Manor, Neston, Wirral, Cheshire.
SALE: Eddystone 5.640, good condition, £18

o.n.o.? Buyer collects. - Bacon, 48 Elizabeth
Road, Moseley, Birmingham, 13. (Phone South
3663.)
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120 -WATT
CW. Tx, all bands, £12. Heavy-duty,

bridge rectifier power unit, uses 4 x 5Z3 s, £5.
Woden UM3, £3 10s. Pair 5B/252M's, £1. 3E29
(829B) with base, £1. Buyer collect heavy items.-
Lawn, 20 Croft Road, Godalming, Surrey. (Callers
after 5.30 and week -ends.)

RECEIVER RAX-1, 7-27 mc, unmodified, fully
valved, less dynamotor, £8 o.n.o.? Scrap

Q -Fiver, all coils, 15s. Beam rotation gear, drive
motor, compass unit, 30s. 85 kc 1FT's, 12s. 6d. set.
HV rects. CVI87/V19, GL446, 15s. each. 813's, 30s.;
829B's, 35s.-G3JMJ, 37 Eastern Avenue, Reading,
Berks.

MINIMITTER FB5 aerial, double stack array, as
new, £7.-Templer, Parsonage House, Wood-

bury, Nr. Exeter, Devon. (Woodbury 364.)
WANTED: 750 and 600v. 200 mA power packs,

or transformers ; and 3-6 mc Command Rx.-
G3OXD, P.O. Box 3, Oldbury, Birmingham.

SALE: R.A.E. Course, mint condition, £5.
WANTED: Radio - telephone, Hallicrafters

HT -11, Collins TCS or similar, with or without DC
power unit.-Box No. 2612, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.

FOR SALE: R.109 receiver, 1.8-8-5 mc ; also 6v.
battery (Oldham's), bought specially for same ;

both in good working order, 9 months old ; £8 10s.-
Fraser, 189 Market Street, Tottington, Bury, Lancs.

R208, excellent condition, with manual and two-
s valve pre -amplifier, £10 o.n.o.? - Craggs, 57

Priorswood Road, Taunton, Somerset. (Phone 81253,
evenings.)

SALE: Mosley 2 -element Tribander and cowl gill
rotor, £12.-G3NQX, 1 Gib Lane, Hoghton, Nr.

Preston, Lancs.
SALE OR EXCHANGE TW2 and matching mains

PSU, as new ; TW nuvistor converter, 24-26 mc
IF, built-in PSU. WANTED: Mobile or Eddystone
Rx.-Box No. 2613, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

WANTED, for Bradford G.S. Radio Club: Lab -
gear wide -band multiplier ; pay £2.-Gregson,

64 Harbour Road, Bradford, 6, Yorks.
CHOKES, 2/250 mA 10 Henry, 18s.; 2/225 mA 5

Henry. 17s.; 1/250 mA 42 Henry, 16s. Trans-
former 400/0/400 115 mA+ 330 at 10 mA, 5v. 2A+
5v. 3A, 230v. Pri, 25s. Pot meter, precision, 9K, w/w,
3 ins. by 2 ins. deep, continuous rotation, lab. style,
by Colvern, 20s. Motor, 1-h.p., 230v. AC, offers?
All except motor, post paid. - G3MHM, 168
Bordesley Green, Small Heath, Birmingham, 9.
FOR SALE: AR88D, with manual ; good con-

dition, £35.-The Vale, South Road, Horndean,
Portsmouth, Hants.

FOR SALE: Q -Fiver, 6v., perfect working order ;
Command Tx, 4-5.3 mc, less valves ; 3/813's ;

Class -D Wavemeter, perfect, unmodified ; Blaupunkt.
6v. car radio, complete, fully tunable, over MW and
VHF (FM) band. The lot, £20. No offers.-G3NJM,
12 Rawlinson Road, Catterick Camp, Yorks.
TWO -METRE mobile Transmitter -Receiver, with

AC and rotary power units, £35. Offers con-
sidered.-Fenton, Niarbyl, Gay Bowers, Danbury,
Chelmsford (Danbury 518).

NOME RADIO OF MINIMS
FOR YOUR NEW

EDDYSTONE " 940 "
.z.t.-1.-Wahrikz

Price f 125 Carriage paid U.K.
(Overseas shipping arranged)

WE ALSO STOCK
Heathkit DX40 Transmitters
Heathkit DX100 Transmitters
Heathkit V.F.O. and G.D.U.
Mosley Beams and Aerials, etc.
KW Electronics Transmitters

Dept. S. 187 London Road, Mitcham, Surrey. MIT 3282
Shop hours 9-6 p.m. (Weds. I p.m.)

THE G3EKX THE
SPOT DERBY Tel. 41361 SPOT
EDDYSTONE 840C. Latest Model. E58 New
EDDYSTONE 870A. Latest Model. E33/181- New
HALLICRAFTERS SXIII. SSB/AM. L120 New
HALLICRAFTERS S27. Used. 025 Used
EDDYSTONE 888A and Matching Speaker £90 Slightly Used
HALLICRAFTERS S38E. New condition. E22 Slightly Used
MINIMITTER MR44 & Speaker. New cond. E42 Slightly Used
MINIMITTER Bandspread Converters (2) Ell /10 /- each Used
MINIMITTER TX & Control Unit (Mobile) E12 /II /- Used
PANDA CUB TT2I. P.A. Very clean. E35 Used
TYPE 10. Calibrators. New, with spares. E4/12/6NoGuorontee
CLASS D Wavemeter. No Guarantee. E4/10/- " Newish "
EDDYSTONE 358X. 9 coils and power unit. E15 Used
CR100. Good working order. 021 Used
EDDYSTONE 680X 035 Good Condition
EDDYSTONE 5640 £25 Good Condition

ALL RECEIVERS CALLERS ONLY. ALL DEMONSTRATED.
Part exchanges always welcome if unmodified.

BIRKETT'S BETTER BEAMS. 8 element Yagi. Wide spaced for 2
metres, 59 /- with I" to 2+" ad;ustable bracket. 5 element, 39/6. Add
on 3 element for fitting to 5 element, 19/6. All plus 3/6 carriage.
NYLON ROPE for Guys, etc., f" circumference, 3d. per ft.
5" circ., 4d. ft., 5" circ., 6d. ft., 5" circ., 8d. ft. Tremendously strong
Add P.P.
VIBRATOR I2v. SUPPLIES. As used with PCR3 Radio. Mint
condition with spare vibrator and leads, in original packing, un-
opened. 25/- each, 7/6 carr. Don't miss this real bargain offer.
AERIAL MAST KITS. NB48', E15; NB36', 12 gns.; NB24',
7 gns. Alloy tubing, I", I /6 ; 5", 1 /1

'
 5", I Id.; 5", 8d.; 5", 6d.

per foot. 14 feet x 2" 0/D Dural Masts, 63/9 each ; 16 feet x 2"
0/12, 75/-. All plus carriage.
BAMBOO. Good stock, 8 feet x I" O/D, 3/- each ; 12' x If",
6/6 each. Best quality, plus carriage.
JAP STICK MIKE. Black and chrome (xtal) beautifully designed
with switch, neck cord, screw fitting for base. 100-8,000 c.o.s.,
39/6 2/- P.P. Heavy base to match 12/6 1/6 P.P.

Most goods as advertised in recent issues of Short Wove
Magazine still available, BY RETURN SERVICE.

NORMAN BIRKETT LTD
THE SPOT, 26 OSMASTON ROAD, DERBY
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FOR SALE: Hallicrafters SX-28 receiver, first-class
order, with cabinet resprayed, £30 ; nearest offer

secures.-G3JJU, 43 Hinton Parva, Wimborne,
Dorset.

0 -METRE Equipment: Skeleton Slot 4/4, new in
ZI carton, 60s.; QQV06-40's, brand-new, sealed
cartons, 47s. 6d. each ; new S440B, with mains power
pack, £9 ; T.1540, unmodified, £13 10s.; AR77,
AR88LF manuals, 30s. each ; all plus carriage.-
Box No. 2611, Short Wave Magazine, Ltd., 55 Vic-
toria Street, London, S.W.1.

COMPLETE Teleprinter rig, Creed page printer
7B, silence cover, two governors, GPO table fitted

power units, " W2JAV " Terminal Unit, works from
speaker sockets of Rx ; audio tone keying unit plugs in
mike socket of SSB Tx ; also Type 44 perforator.
Sell as complete outfit only ; can be seen working ;
buyer must collect ; £40.-G3BDH (Crescent 4139
after 8 p.m.).
FOR SALE: Genuine AR88 dB tuning meter,

brand-new and boxed, 62s., inclusive of postage.
Spares also available for AR88D/LF ; send s.a.e.
for list. Avominor Meter, DC volts, DC current and
ohms ranges, brand-new, in leather case, 55s.
WANTED: Manuals for AR88D and AR88LF, and
also on other Receivers, etc.-A. J. Reynolds, 139
Waller Road, New Cross, London, S.E.14. (Telephone
New Cross 1443 after 7.30 p.m.)
FOR SALE: Advance J2 signal generator, £30.

Grundig TK5 tape recorder, £35. GEC crystal
calibrator. RF chokes, etc. - Please send s.a.e. to :

G3NFT, 45 Mincinglake Road, Stoke Hill, Exeter,
Devon.

GI SELLING Bendix Standard 19 -in. rack, 5 ft. x
23 ins. wide x 26 ins. deep overall; rear door;

£5 (buyer collects).-McGladdery, Laurelbank, New-
townards, Co. Down, N. Ireland.

MINIMITTER MR44-II, 6 months old, £41.-
Burns. Mews Lane, Kirkcudbright.

EDDYSTONE 680 Communications Receiver,
excellent condition, panel finished in attractive

hammertone, £25.-Please write to arrange inspec-
tion : R. Ives, 30 Blossom Waye, Heston, Middlesex.
SELLING UP: 90 miniature valves, £12 (will

separate) ; coils, tubes, spares ; s.a.e. for list.
Don't hesitate ; write for your needs now.-Box No.
2614, Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.

GIFT: MinimitterTx, mike, LP filter, spare valves,
mint condition. Offers over £35.-G8PO, Hill

Head, Fareham, Hants.

WANTED: One CR-100 Receiver, good con-
dition, BFO.-Full details and price to: R.

Rowsell, 21 St. Peter's Road, Harborne, Birming-
ham, 17.

EDDYSTONE 680X 5 -band Short-wave Rx, little
used, speaker and manual, £75.-Box No. 2615,

Short Wave Magazine, Ltd.. 55 Victoria Street,
London, S.W.1.

SALE: Hallicrafters S -38C Receiver, 550 kc-30 mc,
with bandspread, £15 o.n.o.? - Box No. 2616,

Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.

SPECIAL AMATEUR LICENCE
MORSE COURSE

COMPLETELY NEW METHOD takes all the drudgery out of
learning Morse. Passes secured in all cases, even after previous

failures.
By using SPECIALLY prepared recordings (3 speed L.P. player
required) students learn automatically and without effort,
perfect Morse in half the time required by any other method.
Please S.A.E. for booklet. Tape/Disc/Tape Service also available.
G3HSC, 45 GREEN LANE, PURLEY, SURREY

G2ACC offers you
Aerial Material : 14 s.w.g. h/d enamelled copper wire, 5d. yd.;
Coaxial cable : 72 ohm standard low loss, 9d. yd.; extra low loss,
1/71d. yd.; 50 ohm lightweight 0'159 in. dia., 9d. yd.; heavy duty

in. dia., 2/9 yd. Balanced twin feeder : 72 ohm, 6d. yd.; 300 ohm,
9d. yd., 300 ohm lightweight, 6d. yd.; 300 ohm low loss tubular,
1 /1 yd. Samples free. Pyrex glass insulator, 3 in. 1/6. Ceramic
dipole insulator (for wire), I /6d. Ceramic 6 in. feeder spreader, 9d.
Transmitting Valves QV06-20 (6146), 40/- ; TT21, 33/9 ; 5763,
20/- ; SR4GY, 17/6. Postage extra on orders under £3.
Catalogue No. 12. 56 pages. Illustrated with over 2,000 new
guaranteed items by leading makers. 9d. post free (refunded on firstorder). U.K. and H.M. Forces only.

Southern Radio & Electrical Supplies
SO-RAD WORKS  REDLYNCH  SALISBURY  WILTS

Telephone: Downton 207

EASIBINDERS
for 'The Short Wave Magazine'

Bind your issues in the Easibinder. By a
simple operation the journals are inserted
with a steel wire, and at once become aneatly bound volume for the Bookshelf.
The Easibinder is bound in maroon cloth, and
gold -blocked with title and year on the spine.
It will hold 12 issues (one volume). Pleasestate Vol. No. required for blocking.

PRICE 13/- (Post Paid)

Easibinders are also available
for other Radio Magazines, viz.
R.S.G.B. Bulletin (24 issues)
14/- (post paid). WirelessWorld (6 issues) 14/-. (post
paid). Radio Constructor (12
issues) 14/- (post paid).

EASIBIND LTD., 84 NEWMAN STREET, LONDON, W.I

BRASS, COPPER, BRONZE,
ALUMINIUM, LIGHT ALLOYS
IN ROD, BAR, SHEET, TUBE, STRIP, WIRE

3000 STANDARD STOCK SIZES

H. ROLLET & Co. Ltd.
6, CHESHAM PLACE, LONDON, S.W.I.

BELgravia 4300
Works : 36 ROSEBERY AVENUE, LONDON, E.C.I.
Branches at LIVERPOOL, MANCHESTER, BIRMINGHAM, LEEDS

"No Quantity too Small "
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EVERYTHING FOR

THE ENTHUSIAST
AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin
ribbon feeder similar K25, 6d. per
yard. K358 Telcon (round) I/6 per
yard. 750 ohm twin feeder 6d. per
yard. Post on above feeders and cable,
116 any length.
COPPER WIRE, I4G, H/D, 140 ft.,
17 /- ; 70 ft., 8 /6, post and packing 2/-.
Other lengths pro rata.
RIBBED GLASS 3" AERIAL
INSULATORS. 1/9 each, P. & P.
1/6 up to 12.

'SHELL INSULATORS 2" 9d.
each. P. & P. 2/- up to 12.
FEEDER SPREADERS. 6" Ceramic
type F.S., 10d. each. Postage 1/6
up to 12.
CERAMIC CENTRE PIECE for
dipoles, Type AT, 1 /6 each. P. & P. 1/-.
2 METRE BEAM, 5 element W.S.
Yagi. Complete in box with I" to
21" masthead bracket. Price 49/-.
P. & P. 3/6.
SUPER AERAXIAL, 70/80 ohm
coax, 300 watt very low loss, I /8 per
yard. P. & P. 2/-.
FOR THE DX ENTHUSIAST
MOSLEY TRAP BEAMS

Vertical 3 Band V3 ... E7 I0s.
3 Band 3EL Beam TA 33dr. L24 15s.
Also the NEW Single Band Power
Beams. Send for details.
50 ohm, 300w. f" coax Low loss.
Ideal for Mosley and other beams,
1/9 per yd. P. & P. 2/-.

TOUGH POLYTHENE LINE.
Type ML I (100 lbs.) 2d. per yard or
12/6 for IGO yards. Type ML2
(220 lbs.) 4d. per yard, or 25/- per
100 yards, post free.

BAND CHECKER

MONITOR
This new, sensitive, absorp-
tion wavemeter is fitted with
a 0-500 microammecer and
is also a most useful phone
monitor. Covers 3.5-35
me/s. in 3 switched hands.

A "MUST" 3
AT ONLY gns.

FOR THE MOBILEER
ROTARY TRANSFORMERS

Miniature 12v. in 360v., 30 Ma or 310v., 70 Ma. 12/6 each
or 22/- for two. P. & P. 2/-. 6v. in 250v., 125 Ma, only
17/6, P. & P. 3/-.

SHADED POLE MOTORS. 230v. or 110v. operation,
ideal for fans, blowers or models. One only 12/6, P. & P.
2/- or pair 20/-, P. & P. 2/6.

ABSORPTION WAVEMETERS.
3.00 to 35.00 Mc/s. in 3 Switched
Bands. 3.5, 7, 14, 21 and 28 Mc/s.
Ham Bands marked on scale. Com-
plete with indicator bulb. A MUST
for any Ham Shack. ONLY 22/6
EACH. Post free.
VARIABLE CONDENSERS. All
brass with ceramic end plates and
ball race bearings. 50pf, 5/9, 100.6/6,
160, 7/6, 240, 8/6 and 300pf, 9/6.
Extension for ganging, P. & P. 1/-.

RACK MOUNTING PANELS :
19" x 51-", 7", 8f", or 10+", black
crackle finish, 5/9, 6/6, 7/6, 9/ -
respectively. P. & P. 2/-.
AMERICAN 807 VALVES. Ex.
W.D., 7/6 each or 4 for 25/-. P. & P.
2/-.
GELOSO VFO UNITS. 4/102 with
new dial and escutcheon. Outputs on
80, 40, 20, 15 and 10. For 2-807 or
6146 Tubes. Only £8 5 0. 3 valves
to suit, 24/-. ALL POST FREE.
MIKE CABLE. 1st Grade, 9d. yd.
plus postage.
12 -CORE SCREENED CABLE.
2/- yd.
10 -CORE (5 PAIRS) SCREENED
CABLE, 1 /8 yd. All wires. P. & P. 1/6.

*No C.O.D. on orders
under El . Please
print name and

- address.
CHAS. H. YOUNG LTD.
Dept. '5, 110 Dale End, Birmingham. CENTRAL 1635

MINIMITTER . . .

AERIAL EQUIPMENT
The most advanced designs in the World,

for ALL Bands, 80 to 10 Metres
The " FB5 " All -Band Ferrite Loaded Aerial E5. 0.0
Double -Bay Stack array (IODB. Gain) ... £9.10.0
The famous "MINIBEAM 10115" G4ZU Beam LI6. 0.0
The " X20" Compact 20 -metre rotary by
G4ZU L10. 0.0
Adapt. Kit to allow mounting X20 to Mini -

£2. 0.0
The Minimitter 34ft. Telescopic Mast ... E10. 0.0
Complete Mobile Whip Aerials for 160-

16. 0.0
Ferrite Beads of correct type for the
"FB5 " Aerial ... ... 12/6 per 50

RECEIVING EQUIPMENT
The MR4411 I. Communications Receiver.
Superb performance on A.M.-C.W.S.S.13. E65. 0.0
The famous Amateur Band Converters. 5
Bands. Fixed and Mobile ... E17. 0.0
The  MC8 " All -band Converter. 8 Bands.
Fixed and Mobile ... ... 120. 0.0

TRANSMITTING EQUIPMENT
The SB7MT S.S.B. Transmitter. 140 watts

The "MERCURY 200" A.M.-F.M. High
Power Transmitter ... .1110. 0.0The "TOP 2-7" Compact Transmitter. 24
watts. 3 Bands. Complete in every detail... E28.10.0
The Minimitter Mobile Transmitter E16.10.0
Transistor Mobile Power Supply £11.11.0

For details of any f the above, please send S.A.E. to: -

THE MINIMITTER CO. LTD.
37 Dollis Hill Avenue, London, N.W.2. Tel. MAIda Vale 5588

BROORt$
CRYSTALS_ LTD.

rype
volt* ittr

KV BO k
3 sr -1

BROOKES

avgagS
mean
DEPENDABLE
frequency
control

Illustrated above is a Type SJ
Crystal Unit from a range
covering 3-20 ma's and on the
right is a Type SM Crystal
Unit from a range covering
3-20 me/s.

ALL Brookes Crystals are made to exacting standards
and close tolerances. They are available with a variety
of bases and in a wide range of frequencies. There is
a Brookes Crystal to suit your purpose -let us have
your enquiry now.

BROOKES CRYSTALS (1961) LTD.
Suppliers to Ministry of Supply, Home Office, BBC. etc.

CORNHILL FACTORY, ILMINSTER, SOMERSET

Tel.: Ilminster 402
BROOKES



4 SELECT/OH FROM THE WORLD-MMUS
Easy -to -build kit -sets of highest quality at lower cost

AMATEUR TRANSMITTER.
1,#) Model DX -40U. Compact and

self-contained. From 80-10 m.
Power input 75 w, CW., 60 w.
peak, C.C. phone. Output 40 w.
to aerial. Provision for V.F.O.

DX -40U £32 10 0

THE " MOHICAN " GENERAL COVERAGE
RECEIVER, MODEL GC-IU. In the forefront of design
with 4 piezo-electric transfilters, 10 transistors, variable
tuned B.F.O. and Zener diode stabiliser. An excellent fully
transistorised general purpose receiver for both Amateurs

and Short-wave listeners. Other features
include printed circuit boards, telescopic
whip antenna, tuning meter, and large
slide -rule dial approximately 70 inches
(illustration centre) E38 15 0
SINGLE SIDEBAND ADAPTER,
Model SB-10U. May be used raoao

SB-10U with most A.M. transmitters. Less
than 3 w. R.F. input power required for 10 w.
output. Operation on 80, 40, 20, 15 and 10 m.
bands on U.S.B., L.S.B. or D.S.B. E37 6 0
HI-FI 16W STEREO AMPLIFIER. Model S-88,
20 mV. basic sensitivity (4 mV. available, 7/6 extra). '61 t
Ganged controls. Stereo/Monaural gram., 0-12U
radio and tape recorder inputs. Push-button
selection. Two-tone grey metal cab. £26 12 6
HI-FI F.M. TUNER. Tuning range 88-108 Mc/s. For
your convenience this is available in two units sold
separately as follows : Tuner Unit (PMT -4U) with 10.7
Mc/s. I.F. output (L3/5/- inc. P.T.). I.F. Amp. (FMA-4U)
complete with cabinet and valves (CI I/11/-). Total S

114 16 0
AUDIO SIGNAL GENERATOR. Model AG -9U. IP

10 c/s to 100 kc/s, switch selected. Distortion less than
0.1%. 10 v. sine wave output metered in volts and dB's. 11

L19 19 6
VALVE VOLTMETER. Model V -7A. Measures miZ

S

I
i
S

i
S

S

S

S

S

i
S

AMATEUR TRANSMITTER.
Model DX -100U. Covers all
amateur bands from 160-10 metres,
150 watts D.C. Input. Self-
contained including power supply,
modulator and V.F.O. E81 10 0 DX -100U
Sin. OSCILLOSCOPE. Model 0-12U. Has wide -
band amplifiers, essential for TV servicing, F.M. alignment,
etc. Vertical freq. response 3 c/s. to over S Mc/s. without
extra switching. T/B covers 10 c/s to 500 kc/s. in 5 ranges

E36 10 0

GRID DIP METER. Model GD-IU.
Continuous coverage 1.8 to 250 Mc/s.
Self-contained. 5 plug-in coils supplied

00 9 6

TRANSISTORISED G.D. METER
£10 8 6

VF -1U

.."1.1": VAR. FREQ. OSCILLATOR VF-IU. Cali -
I braced 160-10 m. Fund. outputs on 160 and
j40 m. Ideal for our DX -40U and similar trans -

gds
mitters Ell 2 0

TAPE RECORDING/PLAYBACK AMPLI-
FIER. Thermometer type recording indicators,

ress-button speed compensation and input
selection. Printed Circuit Board.

S-88

Mono. Model TA -IM £18 2 6
Stereo Model TA -IS £23 6 0

5 "COTSWOLD" HI -F1 SPEAKER SYSTEM.
Acoustically designed enclosure " in the white " 26in.

5 23in. x 151in., housing a I 2in. bass speaker with 2in. speech, coil, elliptical middle speaker and pressure unit to cover
g the full frequency range of 30-20,000 c/s. Complete with

5peakers. crossover unit, level control. etc. 121 19 0

6-W STEREO AMPLIFIER. Model S-33. 0.3% distor-
tLion at 2.5 w/chnl. Inputs for Radio (or Tape) and Gram..

Stereo or Monaural £12 8 6AO*/
volts to 1,500 (D.C. and RMS) and 4,000 pk. to pk. R.F. SIGNAL GENERATOR. Model RF-IU.

Complete with test prods, leads and standardising i

port bass reflex cabinet " in the white." Twin S RES:-CAP. BRIDGE. Model C -3U. Measures

Res. 0.1 to 1,000 M a. D.C. input imped. 11 M a. I Provides extended frequency coverage in 6 bands
from 100 Kc/s. to 100 Mc/s. and up to 200 Mc/s. on

battery £13 0 0 8 calibrated harmonics. Up to 100 mV output on all
HI -F1 SPEAKER SYSTEM. Model SSU-I. Ducted- g bands Ell 18 0

0-0.01 µF and 0-0.1 µF £14 IS 0
AUDIO WATTMETER. Model AW-IU.
Up to 25 w. continuous, 50 w. intermittent

E14 14 0
SHORT WAVE TRANSISTOR PORT-
ABLE. Model RSW-I. Four bands (2 short,
Trawler and Medium) 1.22 10 0

DUAL -WAVE TRANSISTOR PORT-
ABLE. Model UXR-I. Medium and Long

£14 18 6
R.F. PROBE. Model 309 -CU. Extends the
frequency range of our V -7A to 100 Mc/s. and
enables useful voltage indication to be obtained
up to 300 Mc/s. El 9 6

speakers. (With legs CI I/18/6) 110 17 6 _ capacity 10 pF to 1,000 µF., resistance 100 12 to 5 MII
CAPACITANCE METER. CM-IU. Direct -reading

switch a 6 6
g and power factor. 5-450 v. test voltages. With safety

4 -}in. scale. Full-scale ranges, 0-100 M.F. 0-1,000 µµF, 8

1a4 GC -1U

4111111.10A- --112

S

S

S

S

I

AUDIO FAIR WEEK: April 26-29
See the whole range on show at

THE GRAND HOTEL, Southampton Row, W.C.2

Please send me FREE CATALOGUE (Yes/No)I
Full details of model(s) DAYSTROM LIMITED

S
70010.

i
S

ELECTRONIC SWITCH. Model S -3U
(Oscilloscope Trace Doubler). Enables a single
beam oscilloscope to give simultaneous traces of
two separate and independent signals. Switching
rates approx. 150, 500, 1,500, 5,000 and 15,000
c/s. LIO IS 6
HI-FI EQUIPMENT CABINETS. Range
now available to suit all needs.

From El 1 5 6 to £17 18 6

211n. PORTABLE SERVICE 'SCOPE, OS -I.
A compact, portable oscilloscope ideal for servic-
ing and general laboratory work. Overall size
5" x x I41." long, weight 101 lb. Y amplifier
sensitivity 10 mV/cm, bandwidth 10 c/s, 2.5 Mc/s.
Time base 15 c/s-I50 Kc/s. Uses printed
circuit board and 21- c.r.t. £19 10 0THE " GLOUCESTER "

EQUIPMENT CABINET

NAME
I (BLOCK CAPITALS)
I ADDRESS

SW4

All prices include free delivery U.K.
Deferred terms available on orders over £10

DEPT. SW4, GLOUCESTER, ENGLAND
A member of the Daystrom Group,

manufacturers of the
WORLD'S LARGEST SELLING ELECTRONIC KITS
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