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'888A' RECEIVER
AMATEURS BANDS ONLY
WHAT IT GIVES YOU
 Coverage of the 6 bands 1.8 Mc/s to

28 Mc/s, each spread over the full scale,
12 inches long and directly calibrated.

 Scale accuracy from 2 kc/s per division on
10 to 250 c/s on Top Band.

 Crystal -controlled calibration oscillator,
giving 100 kc/s pips.

 Double superhet circuit for high selectivity
(IF's 1620/85 kc/s).

 RF stage, separate Mixer and Oscillator
(stabilised) -12 valves in all.

 Audio filter of advanced design, peaking
at 1,000 cycles/sec, for much improved
CW selectivity.

 Monitoring on stand-by and change -over,
send -receive switch to control external
relay circuits.

 Plus Noise Limiting, Aerial trim control,
fitting for external S -meter, independent
RF, IF and AF gain controls, variable
selectivity. Rust -proofed and tropicalised
finish.

FULL BANDSPREAD

THE PERFORMANCE

SENSITIVITY better than 3µV for 20 dB signal -
noise ratio to give 50 mW output at 30%
modulation. CW sensitivity better than
0.5 pV.

SELECTIVITY variable from 30 dB to 60 dB
down, 5 kc/s off resonance. Audio filter
attenuates 32 dB for signal only 250 cycles off
resonance.

IMAGE RATIO better than 35 dB at 30 Mc/s,
progressively higher on LF bands.

POWER OUTPUT exceeds 2+ watts into
2.5 ohm load.

NOTE -Because of difficulties overseas in
obtaining replacements for some valves, changes
have been made and all valves are now of standard
international types. A mixer type of detector is
provided for reception of CW and SSB, with some
advantage on these types of signal. A separate
switch controls AGC. The overall performance
figures quoted for ' 888 ' hold good.

Beautifully
designed and constructed

EDDY`'*
FULL DETAILS

4888A

LIST PRICk 1110 (in U.K.)

Booklet giving
full details,
with user opinions,
on request.

ON REQUEST FROM THE MANUFACTURERS:

STRATTON & CO. LTD.
EDDYSTONE WORKS ALVECHURCH ROAD BIRMINGHAM, 31
Tel.: PRIORY 2231/4. Cables: STRATNOID BIRMINGHAM
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CALLING S.W. ENTHUSIASTS

COURSES FOR RADIO AMATEURS EXAMS AND P.M.G. 1st & 2nd CLASS

CERTIFICATES (THEORY) Many other courses in Radio di TekvIslon Engineering.

Take our special home study courses which have
been written by experts both in these subjects and
In modern methods of postal instruction. E.M.I.
INSTITUTES are part of a world-wide elec-
tronics organisation, and many former students
testify that our tuition was invaluable in ensuring
their success in examinations.

To E.M.I. INSTITUTES, Dept. 14 R, London W.4.
Please send FREE Brochure without obligation to:

NAME

ADDRESS

Subjects) of interest

JAN

BLOCK

CAPS

PLEASE

with/without equipment

SPECIAL PRACTICAL KITS
are available as part of our Radio Courses.
A typical course for beginners covers the
design, construction and operation of a short
wave 2 valve receiver.
This equipment is sup-
plied upon enrolment,
and remains your
property.

E.M.I.
INSTITUTES
The only Postal College which is part of a

world-wide industrial Organisation.
(Associated with "H.M.V." Marteniphons, etc. etc.+

G2AK QUALITY AND SERVICE
Items for the MOBILEER

I2V. MINIATURE ROTARY TRANS-
FORMERS. Output 360/310V. 30mA
c.c.s. or 70mA i.c.a.s. Only 44" x 24"
overall. Only 21/- each or E2 for 2.
P. & P. 2/-.
MULTI -WAY CABLE i" diameter.
7 coded wires. Ideal for inter -chassis
connections or beam control. 1/3 per

yard. Ditto, 10 -way (5 pairs). Screened
and plastic covered. 2/- per yard.
P. & P. min. 1/6.

PLUG-IN NOISE LIMITERS. 3 -

position limiting. No rewiring required.
Best with H.R. 'phones. Only 8/6.
P. & P. 1/6.

BRITISH BREAST MIKES (carbon). Ideal for mobiles. 7/6. P. & P. 1/6.

SEMI -MIDGET I.F. TRANSFORMERS.
10.7 Mc/s and 465 kc/s. (can be used in either
separately). Only 9/11 per pair. Postage 9d.

HEADPHONES, H.R. type, 4000 ohms,
very sensitive. Only 12/6 pair. P. & P. 1/6.
C.L.R. (low res.) 8/6 P. & P. 1/6.

0.104 CRYSTAL HAND MIKES. List ES
complete with 6ft. of cord and plug. Very
limited quantity available. Only f3/10/- each.

HEAVY DUTY SHROUDED CHOKES
10H., 150mA., 80 ohms. Only 10/-. P. & P
2/6.
THE NEW GELOSO V.F.O. UNIT
Output on 80, 40, 20, 15 and 10 metre
sufficient for fully driving pair of 807 o
QV06/20 (6146) tubes. Complete with
84" x 5" calibrated dial and escutcheon
Price less tubes, E7/1216. Set of 3 tubes 24/ -
AMERICAN 807 VALVES. New, boxed
7/6 or 4 for 25/-, post free.

SPECIAL OFFERS
AMERICAN PRECISION HETERODYNE FREQUENCY METERS
Type LMI4. 125 kc/s to 20 Mc/s
Crystal checked. Complete with
calibration book, etc.
AMERICAN OCTAL BASED 1,000 kc/s PRECISION XTAILS 30/- each post free.

£25
As new - very
limited quantity

G2AK
COPPER WIRE. I4G, 1-1/D, 140 ft., 17/-;
70 ft., 8/6, post and packing 2/-. Other lengths
pro rata. Stranded 7/25 140 ft., I0/-; 70 ft.,
5/-. P. & P. 2/ -

CONDENSERS. T.C.C. type III. 8 mfd.,
1,000 V List, over £3. Only 10/6 each, post
1/9.8 mfd., 750 V., 5/6 each, post 1/6.

RIBBED GLASS 3" AERIAL INSULATORS.
1/6 each or 6 for 7/6. P. & P. 1/6.

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 17/6 each, post free.

RACK MOUNTING PANELS: 19" x 5+",
7", 81", or 104", black crackle finish, 5/9, 6/6,
7/6, 9/- respectively. P. & P. 2/-.

TWIN FEEDER. 300 ohm twin ribbon feeder
similar K25, 6d. per yard. K35B Telcon (round)
1/6 per yard. Post on above feeder and cable,
1/6 any length.

COLLINS MODULATION TRANS-,
FORMERS. P.P. 807s, 20 watts audio to parr.
807s. Beautiful job. Only 12/6 post free. Very
imited quantity available.

We are demonstrating THE LASTEST
in Hi-Fi equipment

Full range of DENCO REPANCO and EDDYSTONE coils and components available.

CHAS. H. YOUNG LTD
No C.O.D. on Orders under El. PLEASE PRINT YOUR NAME AND ADDRESS

Dept. S', 110 Dale End, Birmingham CENTRAL 1635
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Now Available for Immediate Delivery

RADIO AMATEUR
CALL BOOK

Winter Edition. Abridged Edition excludes only
American stations. Otherwise complete with
latest call sign -address listings for all countries, and
including much DX data. In its 35th year of publica-
tion. (Abridged Edition, 17s. 9d.). Complete Edition

37s. 6d. post free.

HAM REGISTER
Contains names, call signs, age, hobbies, occupations,
etc. on thousands of amateurs throughout the world.
Over two years planning and research to produce.
500 pages.

42s. post free.

VHF HANDBOOK
24s. post free.

COMMAND SETS
Published by " CQ." Information on conversion of
all Command Transmitters and Receivers.

12s. 6d. post free.

MAGAZINES BY SUBSCRIPTION
One Year

AUDIO 40s. Od.
CQ, RADIO AMATEUR'S JOURNAL 44s. Od.
ELECTRONICS (Trade only) 160s. Od.
POPULAR MECHANICS 32s. Od.
POPULAR SCIENCE 48s. Od.
QST ARRL 36s. Od.
HIGH FIDELITY 56s. Od.
RADIO AND TELEVISION NEWS 36s. Od.
RADIO ELECTRONICS 36s. Od.
SERVICE 24s. Od.
TELEVISION 48s. Od.

Subscription Service for all American Radio and
Technical Periodicals.

THE RADIO
HANDBOOK
14th edition

American, Published by " Editors and
Engineers," 768 pages.

60s. post free.

THE RADIO
AMATEUR'S
HANDBOOK

Published by A.R.R.L., 1957 Edition.

34s. post free.

POWER TOOLS
5s. 6d. post free.

Published by Popular Mechanics

*

BEAM ANTENNA
HANDBOOK

22s. post free.

SHORT WAVE
MAGAZINE
PUBLICATIONS DEPARTMENT

55 VICTORIA STREET
LONDON . SWI
ABBEY 5341
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Southern Radio's Wireless Bargains
SPEC/AIL OMR ! TRANSMITTER -RECEIVER Type "38" Mark II (WALKIE-TALKIE)---

A recent direct Large Purchase of this well-known
Tx -R enables us to make this VERY SPECIAL OFFER

TRANSMITTER -RECEIVER. Type " 38 " Mark II
complete in Metal Carrying Case 9" x 6j" x 4", weight 6 lbs.
Frequency 7.3 to 9 M/cs. Five Valves; CI 2s. 6d. Post paid.
These Tx -R's are in NEW CONDITION, but owing to
demand they are not tested by us and carry no guarantee,
but should prove SERVICEABLE.

ATTACHMENTS for Type " 38 " Transreceivers. All
Brand New. Phones, 15/6 ; Microphones, 4/6 ; Junction
Boxes, 2/6 ; Aerials, No. I, 2/6, No. 2, 5/- ; Webbing,
4/- ; Haversacks, 5/- ; Valves, A.R.P. 12, 4/6 ; A.T.P.4,
3/6. Set of Five Valves, 19/-.

OFFER NO. 2: TRANSMITTER -RECEIVER " 38 "
as above. Complete with set of external attachments.

£2 2s. 6d. Post paid.

MilleSsems0

OFFER NO. 3: TRANSMITTER -RECEIVER " 38 "
Mark II. Brand New with Complete set of external attach-
ments and Complete Set of Spares including Webbing,
Haversacks and Valves E2 17s. 6d. Post paid.

TRANSRECEIVERS. Type " 18" Mark III. Two Units (Receiver
and Sender). Six Valves, Microammeter, etc. Metal Case.
Untested. No guarantee, but COMPLETE E2 18s. 6d.

ATTACHMENTS for" 18 "Transreceivers. ALL BRAND NEW
HEADPHONES, 15/6; HAND MICROPHONE, 12/6; AERIALS,
5/-; SET OF 6 VALVES, 30/-.

RECEIVERS R.I09. S.W. Receiver in Case, 8 valves. Speaker
and 6 -volt Vibrator Pack. Untested. No guarantee but
COMPLETE E2 18s. 6d.

RESISTANCES. 100 Assorted useful values. New wire end 12/6
CONDENSERS. 100 Assorted. Mica, Tubular, etc 15/ -
BOMBSIGHT COMPUTERS. Ex-R.A.F. NEW. Hundreds of

Components, Gears, etc. Ideal for Experimenters L3
LUFBRA HOLE CUTTERS. Adjustable I" to 34^. For Metal,

Plastic, etc 7/ -

QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2 -pin, i"
Spacing. Frequencies between 5675 Kcs. and 8650 Km. (F.1.243)
20 Mcs. and 38 8 Mcs. (F.T.241, 54th Harmonic), 4/. each. ALL
BRAND NEW, TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types 1/- each. Customers ordering 12 crystals can be
supplied with lists of Frequencies available for their choice.

MORSE TAPPERS. Std. 3/6; Extra Heavy on Base, 5/6; Midget,
2/9.

TRANSPARENT MAP CASES. Plastic, 14" x 10t". Ideal for
Maps, Display, etc 5/6

DINGHY AERIALS. Ex-U.S.A. Reflector Type 4/6
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres 5/6
CONTACTOR TIME SWITCHES. 2 Impulses per sec. in

case 11/6
POST OR CARRIAGE EXTRA. FULL LIST RADIO BOOKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD. II, LITTLE NEWPORT STREET, LONDON, W.C.2. GERrard 6653

Now

Available

for

Immediate

Delivery

Post Free
ANTENNA HANDBOOK (Published by

A.R.R.L. (8th Edition) 19s. Od.
A COURSE IN RADIO FUNDAMEN-

TALS (New Edition) 10s. 6d.
BASIC AUDIO COURSE 22s. 6d.
BASIC RADIO COURSE 19s. Od.
COLOUR TV FOR THE SERVICE

TECHNICIAN (H. W. Sams) 20s. Od.
ELECTRONICS MADE EASY 6s. 6d.
HAMS INTERPRETER (Published by

OH2SQ) 7s. Od.
HIGH FIDELITY by G. A. BRIGGS

(Published by Wharfedale Wireless) 12s. 6d.
HIGH FIDELITY (Gernsback) 12s. 6d.
HIGH FIDELITY TECHNIQUES

(Gernsback) 8s. 6d.
HINTS AND KINKS, Vol, 5 lls. Od.
HOW TO BECOME A RADIO

AMATEUR* 5s. Od.
LEARNING THE RADIO TELEGRAPH

CODE 4s. 6d.
MAINTAINING HI-FI EQUIPMENT 24s. Od.
MOBILE HANDBOOK (Published by

CQ) (Second Edition) 24s. Od.
MOBILE MANUAL (Published by

A.R.R.L.)
MODEL CONTROL BY RADIO
NOVICE HANDBOOK
OPERATING AN AMATEUR RADIO

STATION (Published by A.R.R.L.)*
PRACTICAL DISC RECORDING
RADIO AMATEUR DX GUIDE*
RADIO AND ELECTRONICS HAND-

BOOK (H. W. Sams) 40s. Od.

23s. Od.
8s. 6d.

23s. 6d.

2s. 8d.
6s. 6d.

12s. 6d.

Post Free
RADIO DESIGNERS HANDBOOK, 4th
edition (1,498 pp.) (F. Langford Smith) 44s. Od.
RADIO AND TV HINTS Es. 6d.
RAPID TV REPAIR 24s. Od.
SERVICING COLOUR TV 24s. Od.
SERVICING RECORD CHANGERS 24s. Od,
SCATTER PROPAGATION THEORY

AND PRACTICE (H. W. Sams) 25s. Od.
SINGLE SIDEBAND FOR THE RADIO

AMATEUR 14s. 6d.
SURPLUS CONVERSION MANUAL

Volume 1 21s. Od.
Volume 2 21s. Od.

SWEEP MARKER GENERATORS FOR
TELEVISION RADIO 20s. 6d.

TECHNICAL DICTIONARY (H. W
Sams) 16s. 6d.

THE OSCILLOSCOPE 18s. 6d.
THE RECORDING AND REPRO-

DUCTION OF SOUND (H. W. Sams) 64s. Od.
TRANSISTORS -
THEORY AND PRACTICE (Gernsback) 16s. 6d.
TRANSISTOR TECHNIQUES

(Gernsback) 12s. 6d.
TV IT'S A CINCH 24s. Od.
UHF ANTENNAS, CONVERTERS AND

TUNERS 12s. Od.
UNDERSTANDING HI-FI CIRCUITS Us. Od.
WORLD RADIO TELEVISION VALVE

HANDBOOK 8s. 9d.
WORLD RADIO HANDBOOK, 1957

Edition 13s. Od.

(* Not strictly applicable under U.K. conditions).

SHORT WAVE MAGAZINE (PUBLICATIONS DEPARTMENT)

55 VICTORIA STREET LONDON S.W.I ABBEY 5341
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SPECIAL 1/4LPE LIST
NEW ORIGINAL CARTONED AMERICAN VALVES
5U4G 7/6 6SN7GT 6/6 6V6GT 7/6 9004 1/9
6AC7 5/- 6SL7GT 7/- 807 6/- 9006 I/9
6AG5 5/6 6H6 2/6 6X5GT 8/6 830-6 40/-
6AG7 9/6 4466 25/- 955 I/9 12.15GT 6/-
651-17 5/- 464A 25/- 956 I/9 2C26 3/6

2)(2 2/6 3624 7/6
Please add Postage.

R109 RECEIVERS
8 valves, 5 -ARP 12's, 3 -AR
8's covering 1.8-8.5 Mc/s on
two frequency bands. Con-
tains 6 v. Vibrator Pack and
built-in 3fin. Goodman
speaker, operates from 6 v.
battery, consumption I.
amps. Housed in metal case
13 x 12 x I lin. Designed for
Mobile or Ground station.
Operates with any normal
aerial. Complete and tested,
including circuit. Very good
condition. Only80 /-,carr.7/6.
BATTERIES suitable for
above giving 8-10 hours con-
tinuous running. FOUR 1.5
dry batteries in series, 5/-
p. & p. 3/6.
CONVERTERS. Covering 40-50 Mc/s. Switched tuning, 8/6 each.
50-65 Mcjs. Tunable, 20/- each. Tropical packing with circuits.
Post 3/6 each.
HIGH RESISTANCE HEADPHONES. Type No. 2, 4,000 ohms.
Brand new 11/6 each. P. & P. 1/6.
MONITOR TYPE 28. Consists of VCR 138, 6 -SP 61, I -5U4,
I -VU 120, 3 -EA 50. I m/a meter scaled 100-0-100 volts. Incorporates
Y shift, X shift in u/secs, Focus, sync, Bias. Input to X plate9switched
x 20, x 5, and direct, requires only suitable power pack for use as
oscilloscope, 60/, carriage 10/-.
COLVERN WIRE WOUND POTENTIOMETERS. 25 watts,
50k and 100k. Price 8/6 each.
VIBRATOR PACKS. 12 volt input 300 volts output at 150 N/A,
As a bridge rectifier will handle 450 volts RMS at 120 M/A. Pack
consists of 12 volt vibrator, 4 metal rectifiers, chokes and smoothing
condensers. ONLY 30/-, carriage SI-.
Also 6 v. input. 250 v. output at 100 mA, complete 4 -pin vibrator,
OZ4 rectifier. Fully smoothed, 25/6 each. P. & P. 2/6.
BENDIX RECEIVER MN26.C. Covering 150-1500 kc/s in 3
bands. Valves used 5-6K7, 2-6N7, 2-615, I -6F6, I -6L7, complete
with switching motor and dynamotor. This superb unit has been
modified for I2v. operation. With circuit. Only 80/-, carr. 8/6.
Also 28v. model suitable for mains conversion, L3 /10 /-.
WESTON I AMP H.F. METERS. 2 ins. circular. Brand new, 5/6.
P. & P. II-.
WHEATSTONE BRIDGE. Consisting of four stud switches:
0-10 ohms, 0-100 ohms, 0-Inf. Galvo-meter centre zero F.S.D.
2.5 mA. Ranges easily extended. Housed in oak cabinet 16 x 7f x 6.
Complete with instructions, 40/-. P. & P. 4/..
COMMUNICATION RECEIVER R.1155. This magnificent
receiver covers 5 ranges : 75-200 Kc/s, 200-500 Kc/s, 600-1500 Kc/s,
3-7.5 Mc/s, 7.5-18.5 Mc/s. Fully tested before despatch. Complete
with circuit and instructions, E8/10/-. Carr. 10/,
AMERICAN ROTARY CONVERTERS. With cooling Fan
Input I 2v. D.C. Output 250v. at 90 mA. Completely suppressed.
Brand new 19/- each. Plus P. & P. 3/-.
No. 38 TRANSMITTER/RECEIVER WALKIE TALKIE. Range
approx. 5 miles. Covering 7.4-9 me/s. Absolutely complete with
junction box, headphones, microphones, webbing, haversack.
Brand New, only 60/-, carriage 7/6.
DYNAMIC SOUND POWERED HEADPHONES. Type
D.L.R.5. 60 ohms. Can be used as miniature speakers. 7/6.
P. & P 1/6.
BENDIX RECEIVER RA10. A 4 -waveband superhet covering
150 Kc/s.10 Mc/s. Valves 6SK6, 1st RF, 6K8 Mixer, 6SK7, 1st and
2nd I.F., 6R7, 2nd Det., 6C5, B.F.O., 6K6 output. Size 6+ x
Easily converted to mains operation as described on page 453 of
the September " Practical Wireless," E5/10/-. Carr. 7/6.
PARMEKO CHOKES. 8H. 100 ma. Brand New, 7/6. P. & P. 1/6.
R. T-7/APN-I ALTIMETER TRANSRECEIVER. Brand New
complete with 14 valves: 3-12517, 4-12SH7, 2-12H6, I-VR ISO,
2-9004, 2-955. Famous Wobulator Unit, Dynamotor, Relays 3500
ohms and 6500 ohms. A.F. amplifier. Receiver section covers
400-450 Mc/s. Transmitter sweeps 418 to 462 Mc/s with manual.
Only 35/-, carr. 10/-. 6v. Vibrators 4 pin, only 7/6 each, P. & P. I/ -

(Dept. " S "). 32A, Coptic Street, London, W.C.I.
Phone: MUSeum 9607.

Tottenham Court Road Underground. 4th turning on left down New
Oxford Street.

The Minimitter Co. Ltd.
By popular request, we give full details
of our complete range of: -

TRANSMITTING
EQUIPMENT

99 gns."Mercury" Transmitter
complete

The Famous
Foundation Units:

0 0
* Miniciter'

1.18

a'
1,14 0 0

* 'Minip El5 10 0
* 'Minimod' ..
* 'MiniPower' . £30 0 0

Low Pass Filter Unit £3 5 0

RECEIVING
EQUIPMENT

M.R.37 Receiver ...
complete ... £52 0 0

Amateur Band Converter,
for fixed or

mobile operation
£17 0 0

15 0

Multi-Gl Unit

OW aim is always to give the amateur

the finest
equipmeut!at _the most com-

petitive prices.

M.P. facilities are available on all

equipment.
Write for full technical

details, enclosing
S.A.E.

The Minimitter Co. Ltd.
37 DOLLIS HILL AVENUE. LONDON, N.W.2. Tel. PAD 2160.

BROOKES

Civ.reltr
mean
DEPENDABLE
frequency
control

Illustrated above is a Type SJ
Crystal Unit from a range
covering 3-20 mcls 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 Ltd
Suppliers to Ministry of Supply, Home Office, BBC, etc.

181/183 TRAFALGAR RD., LONDON, S.E.10.
Tel. GREenwich 1828. Grams: Xtals Green, London

BROOKES
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The Fuels and Agures
you viranf...aboutgde

Valves and Televis;onarubes
FREE SUPPLIES of this
very latest data sheet
are now available

CONTENTS INCLUDE:

DOMESTIC RECEIVING VALVES

RECTIFIERS

BARRETTERS

TELEVISION CATHODE RAY TUBES

GERMANIUM DIODES

GERMANIUM TRANSISTORS

PIN CONNECTION TABLES

COMPARATIVE TABLES

This handy, quick reference gives all the par-
ticulars you require-type, price and description
... details of comparative types too. An invalu-
able guide and source of information provided
for you by the G.E.C.

Send to G.E.C. Valve and Electronics Department
for this publication No. OV3971

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2



FOR THE RADIO AMATEUR AND AMATEUR RADIO
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SHORT WAVE

EDITORIAL

Resolutions It is again the season for Sound Advice and Good
Resolutions-and it hardly needs saying here that in

our world of Amateur Radio much useful advice could be given and a long list
of excellent resolutions could be catalogued.

But as always, amateurs will remain as individuals who pursue a great hobby as
the spirit moves them-they are not really much concerned about what others
may be doing or thinking.

Now, the interest may be DX and the thrill of beating the other man to a new
contact. Later, it may be the interest of building a new piece of equipment. Or
coming up on QRO phone for the first time-or trying QRP after years of working
with full power. Or breaking out on a new band. Or the supreme satisfaction of
helping a newcomer to obtain his first results. Or a hundred -and -one other possible
lines of activity.

The very fact that there are so many aspects of Amateur Radio is one of the
reasons why it always remains so fascinating, even after years of activity and a
long experience on the air.

So instead of offering advice for the New Year to those who may glance over this
page, we would simply say that we wish all our readers, all over the it orld, the
best of luck, happiness and good fortune for the coining year, and success in what-
ever direction their amateur activities may lead them.
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Simple Variable
Voltage Power

Supply
METHODS, AND A

PRACTICAL CIRCUIT
J. M. MACINTOSH, B.Sc.

This is another of those units which once it
has been built and tried will be found invalu-
able for bench and test work generally. The
principles discussed by our contributor can, of
course, be applied to a larger version if greater

output voltages are required.-Editor.

AVERY useful piece of equipment which
appears to be somewhat overlooked in

Amateur Radio is the variable voltage power
supply. It is difficult to see why this should be
so because it is quite a simple and inexpensive
matter to make one, or to convert an
existing " fixed " voltage power unit to give a
continuously variable output voltage.

Basic Circuits
Variable voltage power supplies suitable for

amateur purposes fall roughly into two classes.
Both types require a direct voltage for their
operation, either straight from DC mains or,
more commonly, from a conventional full -wave
rectifier circuit, so that for the moment only
the output voltage control methods will be
considered.

First of all there is the potentiometer method
shown in Fig. 1. Practical interpretations often
include coarse and fine controls for the output.
The disadvantage of such an arrangement is
that the load current flows through part of the
potentiometer, causing poor regulation and
relatively large power dissipation in the
potentiometer.

The second method of control requires the
use of a valve normally connected as a cathode
follower and is shown in Fig. 2. In this case
the load current does not flow through any
part of the output control R2, so that R2 does
not influence the overall regulation, which
depends on the regulation of E2 and the valve
characteristics. Adjusting the slider of R2 will
cause the cathode potential to " follow " the
slider potential fairly closely. R3 is there to
prevent excessive grid current from flowing.
The advantage of the cathode follower as a
voltage control is that it has a very low output

FIGURE I FIGURE 2

14T+

NT -

Figs. 1, 2 and 3 are explained in the article, and lead/to:the
discussion around Figs. 4 and 5.

FiGuR-E 4

flGult,E 5

R6

RG

HT -

8
Figs. 4 and 5. Power supply and control circuits for the

Variable Voltage unit.
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impedance and consequently
is a vast improvement over
the arrangement of Fig. 1

from the point of view of
regulation.
Limitation of Simple
Cathode Follower

As it stands, however, the
basic circuit of Fig. 2 is not
really suitable for voltage
control; the reason for this
is that even though the slider
of R2 is set to zero there will
still be some output voltage
across the load R3. In other
words, it is not possible to
obtain voltages right down to
zero. For instance, a triode -
connected 807 will give a
minimum output of about
60v. under no-load con-
ditions. Lower minimum
voltages can be obtained with
other valves but at the
expense of output current.
Modified Cathode Follower

This difficulty can be over-
come by incorporating a bias
supply and connecting the
potentiometer as shown in
Fig. 3. This follows logically
from Fig. 2, since the
inability of that circuit to
provide a zero voltage output arises from
the fact that the potential of the slider could
not fall below that of HT . With a suit-
able value of bias voltage, however, the
slider potential (and also the grid potential)
can go sufficiently negative with respect to
HT- to bring the cathode potential down to
that of HT-, thus giving zero output voltage.

For a particular control valve the necessary
bias voltage can be found from the makers'
anode characteristics, by measuring the grid
voltage required just to produce cut-off when
the anode voltage has a value equal to E2. The
actual bias voltage should be made slightly
greater than this-but not too much so, other-
wise there will be a large arc of R2 for which
the output voltage is zero.

Obtaining Bias Voltage

Two methods are shown in skeleton form in
Figs. 4 and 5. In Fig. 4, a transformer having
an output voltage in the region of 100v. is
used ; since it is only required to deliver a few
mA it need not be large. R4 and R5 form a

General appearance of the Variable Voltage Power Unit as described in the article.
Size can be judged from the fact that the meter is a 2* -inch dial instrument. Output is
continuously variable over a wide range by the circuit arrangement shown in Fig. 6.

voltage divider, the ratio of R4 to R5 being
chosen such that the correct bias is developed
across R4. The polarity of the metal rectifier
is important and it should be noticed that the
positive ends of Cl and C2, if electrolytic, are
both connected to HT negative.

The transformer of Fig. 4 can be avoided by
using one of the mains transformer half -
secondaries in conjunction with the half -wave
metal rectifier and its smoothing circuit. This
is shown in Fig. 5. Again the rectifier and
condenser polarities are important and the
values of R4 and R5 will be correspondingly
different.

Design

The unit as described and illustrated here
was intended to have the following features :

(1)

(2)
(3)

(4)

A variable output voltage from zero to
at least 200v. at any current up to 50
or 60 mA,
An output of 6.3v. AC rated at 2A,
Switched metering for both output
voltage and output current,
Simplicity. [over
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0
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WI

250 4,,

0

250

4v
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T2
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T3

6-Sv

TI

0
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Fig. 6. Circuit diagram of the Variable Voltage Power Supply Unit discussed in the text ; some load curves are shown in Fig. 7,
from which it can be seen that a useful range of outputs is available. The circuit can be adapted to individual requirements, and the
output meter switching arranged for either current or voltage measurements. No particular constructional problems are involved

in a unit of this sort.

For the sake of simplicity no measures were
taken to effect stabilisation but there is no
reason why the cathode follower control valve
could not be supplied from a conventional
stabilised power supply, using a series regulator
valve and having an output of about 300v. If
this is done then the low internal resistance of
the cathode follower can be used to the best
advantage, giving good regulation as well as
variable voltage.

The design centres round the control valve.
Using a 250-0-250 mains transformer, the
no-load output voltage from the main rectifier
will be about 350v. so that the valve should
have a maximum anode voltage rating of at
least that amount. Also the valve must be
capable of passing a cathode current of at least
60 mA. The anode dissipation is greatest when
the output voltage is nearly zero and the output
current is maximum. i.e. about 60 mA. The
input voltage to the valve will then be
about 300v., giving a maximum dissipation of

Table of Values
Fig. 6. Circukoilthe Variable Output Power Unit

CI = 0.1 350v.
C2 = 8 AF, 350v.
C3 = 8µF, 350v.
C4 = 8µF, 350v.
RI = multiplier for 300v.
R2 = shunt for 300 mA.
R3 = shunt for 30 mA.
R4 = 3,000 ohms, iw.
R5 = 47,000,ohms, 4w.

R6 = 500,000 ohms
R7 = 100,000 ohms, lw.
R8 = 220,000 ohms, lw.
WI = 11/W rectifier 250v.

30 mA.
VI =807
V2 = U10 (or similar)
LI = SHy., 100mA.

SI, S I c = Suitable Switch

approximately 18 watts. Finally, the voltage
drop across the valve when carrying full current
should not be too great, otherwise the
maximum output voltage of the unit will be
rather low when delivering its highest current.
This difficulty can be minimised to a certain
extent by making R5 in Fig. 6 of such a value
that a small grid current of about 1 mA can
flow if necessary.

The 807 was found to be satisfactory in all
these respects and is therefore used in the
practical circuit. It is possible for the screen
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voltage, however, to exceed the maker's
maximum rating by about 50v. when the output
voltage is zero. This was not considered to be
very serious and the decision to use an 807 in
spite of the possible over -running of the screen
was somewhat influenced by the fact that the
writer had a few 807's for which there was no
immediate use ! Anyway, the unit has given a
few months' service at the time of writing and
no ill effects have been noticed. For those not
wishing to use an 807, the G.E.C. KT66 with
its maximum rated screen voltage of 400v. is
suggested as an alternative.
Construction

The basis of the construction was the case
and chassis of a commercially -built wobbulator
which the writer did not need as such. It
contained a power unit using a 250-0-250 mains
transformer having two 4v. windings and used
in conjunction with a U10 rectifier. The
unnecessary wobbulator components were
removed and the components for a variable
voltage output were added to the original
power supply, the completed circuit being
shown in Fig. 6. (The U10 is, of course,
obsolete but any standard rectifier for a 250v.
or 350v. mains transformer will be satisfactory).
The absence of a 6v. winding on the writer's
mains transformer meant that two heater
transformers were necessary instead of one if
a standard transformer with 6v. and 5v.
windings had been available. Alternatively, if.
a 250-0-250v. transformer with two 6v.
windings is on hand, then the 6v. sections can
be used instead of T2 and T3, provided metal
rectifiers replace V2.

The meter fitted in the unit was a 21 -inch
moving coil type with a full scale deflection of
30 mA. The internal shunt was removed so
that it could be used as a voltmeter, the full
scale deflection then being about 5 mA without
the shunt. The meter ranges chosen were
0-300v., 0-300 mA. and 0-30 mA. R1 is the
multiplier for the 0-300v. range, R3 is the shunt
for 0-30 mA, while R2 is the additional shunt
to give a range of 0-300 mA. R1 is always in
circuit even on the current ranges, so that
switching the meter to read voltage does not
appreciably change the output voltage.

Regulation curves for different no-load
settings of output voltage are shown, together
with the regulation curve for the TAO rectifier
and smoothing circuit alone. The purpose of
including the latter curve is to show that,
provided the no-load output voltage setting is
not much above 250v., the use of V1 to control
the output voltage gives regulation which is of
the same order as that of the conventional

550

250

200,--

150

100

50

0

- - -..._.,
REGULATION CURVE FOR U10 AND--

- _SMOOTHING CHICUIT ALONE

--r----
R6 SET FOR

MAX. OUTPUT

10 20 30 40
OUTPUT CURRENT (mA)

50 60

Fig. 7. Output and regulation curves obtained with the circuit
of Fig. 6.

supply alone. If desired, an improvement in
regulation can be obtained by supplying the
top end of R6 from a separate supply of about
350v. This can be derived from one of
the mains transformer half -secondaries in
conjunction with a suitable metal rectifier. This
improvement, however, will only be present
over a limited range of load current unless the
no-load output is in the region of 150v. or less.

NEW BBC TV STATIONS - PETERBOROUGH
AND ORKNEY

New BBC television stations are to be built near
Peterborough and in Orkney. The Orkney station
will, in addition, carry sound broadcasts on VHF.
Tests are starting forthwith on a possible site for the
Peterborough station and construction will begin as
soon as all the necessary consents have been obtained ;
the station will work in Channel 5 (vision 66.75 mc,
sound frequency 63.25 mc) with an effective radiated
power between 1 and 2 kW, with horizontal polarisa-
tion. A 560 -foot mast will be built and will be so
designed as to be suitable for the possible addition
of VHF sound transmissions later.

The Orkney station, which will carry both tele-
vision and sound broadcasts on VHF, will serve some
30,000 people in the Orkney Islands and along the
north coast of Caithness. The station will be on a
site at Netherbutton, previously belonging to the Air
Ministry, where an existing 250 -foot tower will be
used. The TV transmission will, it is proposed, be in
Channel 5, as for Peterborough.



572 THE SHORT WAVE MAGAZINE January, 1958

Variable Selectivity
IF Stages

in Communication
Receivers

DESIGNS FOR THE HOME
CONSTRUCTOR
J. B. DANCE, M.Sc.

This article will stimulate thought and discus-
sion among all who are interested in improved
selectivity for the amateur -band receiver. It is
a subject which can be, and has been,
approached in various ways. Here, the aim of
our contributor is to show how an IF unit can
be home -constructed to give a very high order

of final selectivity.-Editor.

WHEN an amateur makes his own receiver,
he encounters problems in connection

with the dial and front end which it is almost
impossible for him to solve to his complete
satisfaction, even if he does require only
amateur -band coverage. On the other hand,
it should be possible for any enthusiast to con-
struct an IF unit which would be as effective
as those in good communication receivers. This
article aims to show that it is a very easy
matter to produce a cheap IF unit which will
give as much selectivity as it is possible to use
on 'phone and which could be added to an
existing receiver. The method to be described
for varying the selectivity is a very practical
one, especially for the home constructor, no
wobbulator or other apparatus having been
used for the alignment.

The main purpose of the IF section of a
receiver, apart from giving gain, is to remove
unwanted signals and noise ; the latter may be
divided into two main types. The first con-
sists of " hash " or " sharsh," which covers a
wide spectrum, but contains most of its energy
in the high frequency regions and which can
be largely removed together with QRM by
using high -selectivity receivers. Receiver noise
falls into this category. The second type con-
sists of impulse noise of very large amplitude,
but of a duration of only the order of a milli-
second or so. This can be much more effec-
tively dealt with fairly early in the IF unit,
before it has been able to shock -excite high
selectivity circuits, than in the audio section ;

this aspect of the matter is, however, outside
the scope of the present discussion.

If a crystal filter is not used, it is necessary
to go in for a double -conversion receiver to get
the desired selectivity with good image rejec-
tion. The usual 465 kc IF does not give satis-
factory image rejection at 30 mc (without a
rather complicated front end) or very good
selectivity, but it is a good compromise for
use in single -conversion receivers. Although
it is commonly assumed that a double super-
heterodyne receiver will remove the second -
channel bogey, the use of a high first IF and a
very low second IF may lead to what can be
called " second second -channel interference "
(and, if the second oscillator is not crystal
controlled, to the possibility of pulling).

Consider a double superhet with a first IF
of 4 mc (about 80 metres) and a second IF
of 50 kc. That part of the receiver after the
first converter can be looked upon as a single
superhet, fixed tuned at 4 mc, with an IF of
50 kc - a receiver with such a low IF will be
subject to second -channel interference. This
could be eliminated by increasing the selec-
tivity of the first (4 mc) strip, or by adding a
circuit to this strip to attenuate the unwanted
frequency. The commonly adopted first IF
of 1.6 mc is low enough completely to avoid
this effect with any second IF which it is pos-
sible to use for phone reception and high
enough to avoid any of the usual types of
image interference. Except for actually decid-
ing on the frequency, few design problems arise
in connection with the first IF. In the work
being described here, a normal 1.6 mc IF
strip has been used ; two stages are employed,
so that the receiver can also be operated as
a single superhet, with adequate noise silencing
voltages available.
Second IF Channel

One can always get a feeling of intense
satisfaction from actually designing and making
up one's own equipment from that design ; in
the case of the second IF section, it was de-
cided to wind some transformers for operation
at about 85 kc and then to experiment by
lowering their frequency. Some unwanted per-
meability - tuned transformers (6d. each
" surplus ") were unwound so that the cans and
formers could be used to make the required
second IF transformers. The standard 1.45
inch square IF cans will fit over the chassis
holes made for an I0 valve holder, thus mak-
ing an interchange of valve and transformer
positions possible without further drilling -a
very useful thing when experimenting.

Generally, for a given 0, the higher the
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rig. 1. Diagram of second IF transformers described in text.
Approximate dimensions are : A, 0.5 in.; B, 0.4 In.; C, 0.2 in.;
and D, 0.85 in. The dotted line represents the screening can.

L/C ratio of a tuned transformer circuit, the
higher the gain, but with a very high L/C
ratio a high Q cannot be obtained and the
resonant frequency is made more sensitive to
small capacity changes, e.g., Miller effect when
AGC is applied. As a practical compromise
the required inductance for each tuned circuit
was calculated for a parallel capacity of 220

at 85 kc using one of the usual empirical
formulae given in radio design handbooks.
(The dust -core was assumed to produce an in-
ductance increase of 30% when in the half -way
position.)

One thousand turns of wire were wound
tightly on a 1 -in. diameter former, between
cardboard cheeks held in position by " sticky."
As no wave -winding facilities were available,
the wire was moved quickly from side to side
between the cheeks whilst winding to get the
closest possible approximation to wave -winding.
When finished the cardboard cheeks were re-
moved and the wire was held in position by
a few spots of polystyrene cement. (Litz wire
was not used for the coils because of its large
diameter and the fact that the improvement is
small below 100 kc.) Coils of 1,000 turns each
were made up using 40, 38 and 36 SWG SSC
enamelled. The coil wound with 38g. wire
had a considerably higher Q factor than that
using 40g., but it was found difficult to get the
36g. wire into a small enough space for two of
the coils to be put into one can and the Q
was only a little better than the 38g. coil ; it
fell from 90 to 75 when the 36g. coil was put
into an earthed can. The Q was found to
be greatest with the core fully in ; the centre
of the coil should be at earth potential with
respect to the IF voltages.

It might have been possible to make a higher
Q coil by using larger diameter wire with
sectionalized windings. The coupling between
all the coils could then have been varied at
will, but it would only have been possible to
use half the number of tuned circuits in a given
space. It seemed that the most practical
method of getting good skirt selectivity for

'phone reception without involving special
magnetic materials would be to use two mutual
inductively -coupled circuits per can. Several
transformers of this type were made with two
coils, each consisting of 1,000 turns of SSC
wire ; the dimensions are shown in Fig. 1. The
Q of each coil in an earthed can was measured
at various frequencies and the mean results are
tabulated in Table I together with the neces-
sary capacity to resonate at the frequency in-
volved. The Q of a given coil is equal to
2irfL/R and hence increases with frequency
until it reaches a maximum, after which the
resistive losses increase more quickly than the
frequency. Table I shows that whilst the Q
has a maximum value at about 85 kc, the trans-
formers would be quite effective below 48 kc.

For experimental purposes the transformer
coils were tapped at 450 turns so that the load-
ing on each resonant circuit could be reduced
if desired, solely at the expense of gain, of
course. The coupling between the windings
was made as small as conveniently possible for
the size of can used and seemed to be about the
most desirable compromise ; by connecting
the output from a valve anode to a tapping on
the coil, however, a smaller part of the valve
anode resistance could be coupled into the
resonant circuits, resulting in a higher effective
Q. The capacity in parallel with the coil need
only have a tolerance of about 10%. If it is
not desired to construct the transformers, suit-
able 85 kc items can be purchased from Denco

Fovax. 2 (A)

FIGuee 2(e)

Fig. 2A. High impedance or " top coupling " between two
IF transformers. Fig. 2B. Low impedance or " bottom "

coupling between IF transformers.
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or they may be obtained from " surplus "
units.u)

There is no point in using a high -gain low -
noise second mixer and therefore injection of
the oscillator voltage into the same grid as the
signal voltage was not considered to have any
advantages and might have caused pulling. Any
multi -grid valves, e.g., 6K8 or 6BE6, are suit-
able converters, but it is desirable to use a
separate oscillator. A self -oscillating 6K8 has
been used for experimental work and was found
to be reasonably stable after an initial warming -
up drift. A crystal oscillator is desirable, but
if a crystal of about the correct frequency is
not available, a Franklin is probably the next
most stable oscillator.>2' Another suitable
oscillator has been described by G3GKG.(1)
Negative temperature coefficient condensers
should be used for the correct fraction of the
oscillator tuning capacity. It is not difficult
to reduce second -oscillator drift far below that
of an HF first oscillator, but drift in the latter
can be corrected by the receiver tuning. It is
well worth while building the second oscillator
into a very rigid closed box with a coax lead to
the mixer grid ; with adequate decoupling of
heater and HT leads, oscillator harmonics
should then be completely eliminated from the
receiver input. The oscillator feedback coup-
ling should be as small as possible.

Single Stage
A normal single IF stage was built using a

6K8 converter, two of the transformers already
mentioned, a 6SK7 amplifier and a cathode
follower detector ; this type of detector (which
can be any small triode or triode -connected
pentode) is preferable for maximum selectivity
because damping on the previous tuned circuits
is very small. The decoupling condensers were
0.1 ,uF (impedance 32 ohms at 50 kc), but 0.25
,uF to 0.5 /IF condensers are more satisfactory.
Suitable detector decoupling and filter com-
ponents are shown in Fig. 3. The alignment
of the single stage was carried out by accurately
tuning the receiver to a local BBC station using
the first (1.6 mc) IF only, setting the second
oscillator to give a response at the end of the
second IF unit and then adjusting all trans-
former cores for maximum response as
measured on a 0 - 1 mA meter in the anode
circuit of the cathode follower detector. Two
tuned circuits could then be detuned slightly in
opposite sense, to give a more level response, if
desired. The final transformer of the first IF
amplifier should also be realigned.

The results obtained with the single IF stage
were extremely encouraging, especially con -

TABLE I

Freq.
(kc.)

Parallel
Capacity (AO)

Q

141 75 59

135 82 62

125 100 66

114 120 68

103 150 70

86 220 71

71 330 68

60 470 63

55 570 60

51 670 58

48 720 56

41 1,000 -
33 1,500 -
29 2,000 -
24 3 000-, -
20.5 4,000 -

Table showing the measured Q of coils consisting of one
thousand turns of 38g. SSC wire. All measurements were

made with the transformer can earthed.

sidering the simplicity of the circuit. Many
signals whose presence could not even be de-
tected through extremely bad QRM when using
a single superhet were brought out quite clearly
when the second IF was added. Anyone not
wishing to make up the more complicated unit
with variable selectivity (to be described) could
obtain reasonably satisfactory results from this
very simple circuit ; it involves only two addi-
tional valves, a suitable operating frequency
being 35 to 100 kc. An amplifier having four
tuned circuits has been described previously.(1)

The audio amplifier used by the writer had a
very wide frequency response and it was found
that speech intelligibility was vastly improved
by cutting the bass to balance the top -cut of the
second IF unit. A simple RC filter consisting
of a series capacity 200 ,uuF to .005 p.F,
follOwed by a 10K resistor to ground was
found to be very effective, but a steep -cut
filter (3) would probably have given better re-
sults. It has been found that if a signal made
almost unintelligible by high selectivity is lis-
tened to for ten minutes or so, it gradually
becomes more easy to read as one gets used to



Volume XV THE SHORT WAVE MAGAZINE 575

211 210

VI -

9

k

V2' V3 -615A6 V4 -6Y

Fig. 3. Finalised circuit proposed for a high -selectivity IF amplifier, for operating at 1.6 mc. Variations on this basic design are
possible, as explained in the text ; six different bandwidths are given by the circuit shown here, for which all values are in the table.

Table of Values
Fig. 3. Circuit of the Variable Selectivity Unit

C3 to C12 = 680 nAF*, 10%,
mica

C13, C14,
C16, C19,
C20, C21,
C24, C25,

C26
C15

C17, C18,
C22, C23

C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
RI
R2

= 0.1 nF to 0.5 µF
= 10 fsnF*

= 0.1 nF*
= 82 An.F,* 2%
= 75 f.<1.4F,* 2%
= 56 5

33 up.F,* 5%
= 7µµF,* 20%
= 26 unF,* 10%
= 49 gnF,* 5%
= 82 2%
= 0.5 i.LF

.0033 n.F
= 750 µF*

.0015 AF
27,000 ohms, l+w.
270 ohms

R3 100,000 ohms
R4; R13,

R16 -= 2,200 ohms
R5, R14 = 47,000 ohms, 1w.
R6, R15 = 220 ohms

R7 = 820 ohms*
R8 = 18,000 ohms*
R9 = 82,000 ohms*

R10 = 330,000 ohms*
R11 = 47,000 ohms*
R12 = 27,000 ohms*
RI7 = 6,800 ohms
R18 = 68,000 ohms
R19 = 20,000 ohms
R20 = 10,000 ohms*

VR1
(optional) 20,000 ohms preset
LI, Cl,

L2, C2 = 1.6 mc trans-
former

L3 to L12 See text
V1 6K8, or similar

V2, V3 6BA6, or similar
V4 6J5, or similar

SI (Selectivity switch) -= 4 -wafer, 7 -pole, 6 -way, ceramic

Sla and
Slb = 1st wafer
Slc = 2nd wafer

Sld and
SI e = 3rd wafer

Slf and
Sig = 4th wafer

*Values marked with an asterisk may be adjusted to obtain the desired
performance.

the absence of high frequencies. The ear begins
to compensate for the deficiencies.

Coupling

The single stage was found to be quite useful
at IF's down to 29 kc on 'phone, but the selec-
tivity could be much improved by the use of
more transformers. If it is desired to have
more than two tuned circuits between valves,
mutual inductance coupling alone cannot easily
be used. Two other effective methods of coup-
ling tuned circuits are shown in Fig. 2. Whilst
C and Cl could be replaced by resistors or
coils, resistors would damp the tuned circuits
and inductances with their screening are not
convenient. The low impedance or " bottom "
coupling shown in Fig. 2(b) was preferred to
the high impedance or " top " coupling shown
in Fig. 2(a), because it is rather easier to switch
the comparatively large capacities Cl with only
a small fraction of the IF voltage on them than
it is to vary the selectivity by switching the
much smaller condensers C with the full IF
voltage across them with respect to earth. If
Cl were omitted from Fig. 2(b), the two coupled
circuits become virtually one tuned circuit with
twice the inductance and half the capacitance
of a single one. Similarly C in Fig. 2(a) could
be replaced by a piece of wire. The value of
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C or of C1 considerably affects the gain and
selectivity of the amplifier.

Variable Selectivity
The provision of variable selectivity giving

at least three different bandwidths was regarded
as essential for optimum results under varying
.conditions in a communications receiver. Most
methods for reducing selectivity cause two
' humps " to be formed in the response curve
on either side of the IF by some of the tuned
,circuits, and the peak due to the other tuned
circuits fills in the trough between the humps
to give a fairly " square " response. When
many tuned circuits are employed, however, it
is not always easy to get such a result.

Looking back through past issues of The
Mort Wave Magazine, there is an article by
G6HL(4) in which different second IF strips
are used for CW and 'phone. This seemed
-rather space consuming, as did the second IF
unit described by G8SP1, using one tuned
,circuit per can for CW use only. The method
.of obtaining variable selectivity by tilting one
of the coils in each of the IF transformers
(as found in some Eddystone receivers) was
not considered practical for the home construc-
tor, especially with many transformers.

It seemed necessary to do something more
than merely to alter the coupling if many tuned
circuits are used. The possibility of altering
the selectivity by changing the second IF had
been considered, but rejected because of the
complicated switching of tuned circuits (in-
cluding the oscillator) which this would involve.
Methods employing variable positive feedback
were not considered to be ideal. Another way
of changing the selectivity is to increase the
tuning capacity of some of the tuned circuits
and decrease that of others. This method is
used on the final IF transformer of the circuit
to be described (Fig. 3), but it was not con-
sidered very practical to extend it to all ten
tuned circuits.

There are many ways in which satisfactory
results could be obtained, the choice depending
mainly on one's personal ideas and require-
ments. The circuit shown in Fig. 3 giving six
positions of selectivity, has been found to be
capable of excellent results, but is nevertheless
very straightforward and within the scope of
any competent amateur. This unit has been
used mainly at about 50 kc (parallel tuning
capacitors of 680 txµF), at which frequency the
ten tuned circuits produce excellent selectivity
(more than can be used on a double side -band
Signal), whilst in the broad selectivity positions

equality is comparatively good.

Circuit Details
Only one transformer is used between the

last IF valve and the detector because if two or
more transformers are cascaded, the maximum
output voltage to the detector will be severely
limited. For the same reason the tappings
on the last IF transformer were not used. This
type of detector should be operated at a fairly
high level, especially as the audio filters cause
considerable attenuation. Two transformers
were used between the other stages, as shown,
with bottom coupling. In order to reduce the
selectivity, it was considered desirable first to
reduce the number of tuned circuits below ten.
Let us consider the coupling between V1 and
V2. If Sla is in an earthed position, there
is no coupling between L3C3 and L6C6 and
the coupling between L4C4 and L5C5 is deter-
mined by the position of Slb. The coupling
is made a minimum and the selectivity a maxi-
mum by using a large coupling capacity, C18.
When the junction of C4 and C5 is not con-
nected to anything by Slb, L4C4 and L5C5
become one, so that there are three tuned
circuits between the first two valves. The re-
sponse curve shows two " humps " when over -
coupled. If Slb is connected in an earthed
position, there is no coupling between L4C4
and L5C5, leaving only the two circuits L3C3
and L6C6 to couple the valves. The coupling
between these is determined by the position
of Sla. When the junction of C3 and C6
is not connected to anything by Sla, there is
virtually only one tuned circuit between the
two valves. The coupling- between the next
two valves is varied in exactly the same way.

Any number of tuned circuits between four
and ten may thus be employed in the unit by
connecting the switch appropriately. It is
essential in this design to use a switch having
a low contact resistance or -undesired coupling
will be introduced. The unwanted coupling
due to the resistance and inductance of the

TABLE II

Selectivity
Switch

Position

No. of
tuned

circuits

Final IF trans -
former detuning
capacity (µg,F)

1 (max.) 10 0

2 8 0

3 7 7

4 5 26

5 4 49

6 (min.) 4 82
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switch parts and wiring common to each two
tuned circuits was found to be absolutely negli-
gible at 50 kc with the switch in an earthed
position. This was ascertained by earthing both
of the bottom couplings between two of the
valves and showing that the output was negli-
gible with the other stage at maximum gain.
The process was repeated for the other valve
coupling. The performance was made much
more satisfactory in the broader selectivity
positions by incorporating switched condensers
across the final two tuned circuits. Providing
the tuned circuits of the final transformer are
detuned by the same amount in opposite direc-
tions (hence the use of fairly close tolerance
items for C27 to C34), alteration of the selec-
tivity by means of the switch does not affect
the frequency of maximum response at all.

The resistors in the cathode circuit of V2
are switched by Slc so as to leave the gain un-
changed as the selectivity is altered. The values
of these resistors are shown, but it will be neces-
sary for each constructor to find the exact
values experimentally to keep the gain constant
in his own particular unit. This is best done
by tuning in a non -fading signal and using the
meter in the detector anode circuit. If the
carrier is thus left at a constant level, then as
the selectivity is increased, the sound volume
will decrease owing to side -band cutting. AGC
was not applied to the second IF amplifier
because, if applied to V2, it would have affected
the constant gain obtained by the use of Slc,
and, if applied to V3, it would have limited
the output somewhat. It is necessary to take
the AGC from the end of the second IF ampli-
fier, as if taken from the first IF unit, it would
have been operated by any more powerful
carrier within the wide passband of this unit.
A preset control or fixed resistor can be used
for VR I. The gain of the amplifier, although
not very great because of the attenuating effect
of the cascaded transformers, is nevertheless
quite appreciable. The frequency is only a
little above audio frequencies and in no case
has instability been found.

Any suitable variable -mu valves can be used
for the two amplifiers, but it is preferable that
they should be single -ended ; 6BA6's and
6SK7's have both been tried satisfactorily.
Large values of decoupling capacity are im-
portant because of the low frequency involved.
Whichever type of oscillator is adopted, the
6K8 requires about five volts injection. Simple
screening was used between each of the stages
under the chassis ; it also served as a support
for the switch. The chassis space occupied by
the F,g. 3 circuit was seven inches square, but

oah

204

--------

-4 -2 0
kilocycles off resonance

Fig. 4. Selectivity curves on the circuit shown in Fig. 3.

additional space should be allowed for the
second oscillator, the BFO and the AGC
amplifier.

Alignment
The alignment was carried out with the

switch in the maximum selectivity position. A
signal from a generator (or a local BBC
station) was tuned in accurately on the single
superhet and the second oscillator tuned until
a response was obtained at the end of the
second IF unit, as measured on the 0-1 mA
meter in the detector anode circuit. If no
response can be found a condenser (01 pF) may
be temporarily connected between the anode
of V2 and the grid of V3 ; it should then be
possible to obtain a response. All transformers
except those between V2 and V3 are then
tuned for maximum response, the condenser (if
used) removed, and all cores adjusted on to
the peak. Altering the position of the selec-
tivity switch should then give the desired effect
and should not change the position of maxi-
mum response at all.

The selectivity curves obtained from the
circuit of Fig. 3 are shown in Fig. 4, together
with the broad selectivity curve obtained from
the single superhet (dotted). They were plotted
by connecting a germanium diode, a resistor, a
very sensitive microammeter and a less sensi-
tive microammeter in series between the
detector grid and earth. The more sensitive
meter was shorted out whilst measuring large
outputs ; a fairly linear scale over quite a large
range was thus obtained. Signals were fed in
from a wavemeter whose frequency could be
varied by a small known amount.

The effective number of tuned circuits for
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each switch position of the Fig. 3 circuit is
shown in Table II, together with the value of
any detuning capacity across each coil of the
final IF transformer. The connections and
values shown in Fig. 3 have been found to be
very satisfactory in practice, but could easily
be varied to suit other constructors. The
switch used was a 4 -wafer, 7 -pole, 6 -way
ceramic, but switching could be considerably
simplified by having fewer selectivity positions,
or by omitting both Slf and S lg.

Results obtained with this unit have been
most satisfactory. In the broadest selectivity
position speech quality is good, but even if
the interference is very severe, it is usually
possible to increase the selectivity just as far
as is necessary almost completely to eliminate
the interfering signal without making the speech
unintelligible.

Speech could not be understood in the two
highest selectivity positions when receiving a
double side -band signal and could only be
understood with difficulty in the third selec-
tivity position. It was found possible, how-
ever, to make the signal perfectly intelligible
whilst using maximum selectivity by carefully
tuning to either sideband and adjusting the
BFO. Single sideband signals could also be
received using the BFO and maximum selec-
tivity. The very high selectivity of the ten
tuned circuits is, of course, also excellent for
CW reception and could even have been in-

creased slightly more for this purpose.
Unfortunately, no comparison has yet been

made between the amplifier using the Ferrox-
cube pot cores described by Belrose (6) and
the Fig. 3 circuit. Whether such a flat-topped
response as that obtained by Belrose is neces-
sary for amateur use is not known, but the
Fig. 3 circuit appears to give better selectivity,
except perhaps in the broadest position.

It is hoped that future constructors will
incorporate many of their own ideas into
variable -selectivity circuits, as there is ample
opportunity for amateurs who enjoy experi-
menting to do some really useful work in this
field.

The author would like to thank G3LLS for
the loan of some apparatus and for many
interesting discussions on the problems in-
volved.
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TOUR OF SCANDINAVIA
ROUND TRIP TO LA, SM, OH

AND OZ
J. N. Walker, G5JU

IN company with G6XJ, the writer recently made a
tour of Scandinavian countries. Essentially the

visits made in Oslo, Stockholm, Helsinki and
Copenhagen were for business, but, as might be
expected, a little time was found for some Amateur
Radio activity% in each centre.

The tour commenced on August 25 with a flight
in a B.E.A. Viscount across the North Sea to Oslo.
Many will remember that week -end -for the high
winds that were blowing all over the country, and
it was certainly a little bumpy until " Sir Humphrey
Gilbert " reached operational height at 23,000 ft.,
when all was smooth and very pleasant.

The remainder of that day was spent seeing the
sights of Oslo-and there is a lot to see there. The
original Kon-Tiki raft has a permanent home built
specially for it, and seeing the actual " vessel " makes
one realise what a fine achievement was the voyage
made by Thor Heyerdahl and his companions. Then
the little ship Fram, built of very solid timber and
used so successfully by Nansen and Amundsen in

their early Polar explorations, well before the days
of radio communication as we know it now. The
ship has been hauled out of the water on to dry
land, and around and above it has been erected a
tall timber building, a near copy of the actual " boat
house " used in the day of the Vikings. Other
interesting sights included the Viking ships dug up
out of the mud of the fjord and in excellent
condition ; and the mountain ski tower above Oslo
and the Frogner Park with its astonishing array of
statuary.

No individual visits to amateur stations were
possible in Norway, but with some speedy co-
operation from local amateurs at short notice (and
this applied to other Scandinavian cities also), a
meeting was held on the evening of August 26 in
Oslo. A talk illustrated with coloured slides was
given, and although, of course, the English language
was used, it was evident the talk was well understood,
since quite a number of questions were asked (also
in English). Incidentally, it will generally be found
that most foreign amateurs have some command of
English and many can speak the language fluently.

In the Scandinavian countries it is traditional to
include a supper with a meeting, so this one finished
in a friendly atmosphere with. beer and sandwiches
(the famous open style of Scandinavian sandwich) all
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round, plus plenty of rag -chewing.

SM Experiences

Then on to Stockholm, where we were well
looked after by Sven Frisk (SM5AWL), who initiated
us into the ceremonies of " scawl." He owns a fine
modern station, running some 300 watts (maximum
allowed in Sweden after passing appropriate examina-
tions is 500 watts), which, allied to a good site on
one of the islands, and using a rotary beam, ensures
a DX signal of good quality and strength. During
a short session here on the morning of August 31,
we were able to talk back to England, making good
phone contacts with G5BJ, G3EGJ and G2JG on
14 mc. It is known others were waiting to follow
on, and our apologies for having to " pull the big
switch " all too soon. But we had to make tracks
(and tracks is the right word!) to the site of the
S.R.A. field -day -a journey neither the writer nor
G6XJ will forget for a long time to come. The first
ten miles, or so were over normal tarmac roads ; then
we headed out into the wilds along a hard -surfaced
lane. A few miles on was a notice, " No Road "-
and, as we soon learnt, there was no road, only a
bull -dozed track through the woods - but never-
theless, on we pressed regardless. All this time it
was raining heavily, and soon we came to a stretch,
some 30 ft. across, of thick mud, of unknown depth,
probably with no hard surface below it. Now, there
are two ways of getting through that kind of hazard:
A slow crawl in bottom gear, with the hope the tyres
will grip on something ; and the other, to build up
kinetic energy and slice through it. Which would
you choose under the circumstances? SMSAWL, in
his Mercedes, chose the second. A smart change -
down, foot on the accelerator, and in we went at a
rate of knots. The car bucked, slewed and skidded
in all directions, but with Sven man -handling the
wheel, miraculously we reached the far side!

The track continued, with sharp, slippery bends
and another patch of mud, bigger than the first, to

negotiate, and we were glad to reach our destination
-a tourist centre at Okersberga.

It should be explained that S.S.A. is the Swedish
national society and S.R.A. is the local one. The
annual field -day organised by the latter is quite
different from NFD-the only similar event in this
country known to the writer is the field -day held
each year by the Midland Amateur Radio Society,
and even this is not on the scale of the Swedish
effort.

The hostel at this tourist centre is quite a large
building, with kitchens, dormitories, dining room and
recreation rooms. AC mains are available and S.R.A.
really go to town for the week -end. Several powerful
transmitters are put on the air and can be used
simultaneously under one call -sign (SM5XA). Aerials
of different types are erected-to be seen were beams
with power -operated rotators ; long wires disappear-
ing into the distance ; Zepps, and all the rest-and
activity is maintained at a high level. The writer had
the pleasure of a fine QSO with SMSSI in Stockholm
on two metres. Those not actually manning the
station, numbering 30 or more, gathered to listen to
a talk on receivers, illustrated again with slides, and
followed by a demonstration of the Eddystone " 888 "
receiver, which, unprotected in the boot of the
Mercedes, had not been affected in the slightest by
the rough journey and gave a good account of itself.
Subsequently, the receiver was put into service at
one of the operating positions, and was not switched
off until activity ceased on the Sunday evening. But,
with the rain still pouring down and our thoughts
on the ordeal before us, we left after a few hours
and tore back through the oceans of mud-without
mishap, thanks to SM5AWL, who really ought to
turn his attention to rally driving. Just as we reached
the first large patch of mud, we met a group on
their way up to the centre and busy with VHF
walkie-talkies.

On the following day the weather improved and
all the field -day participants had a pleasant time. It

During their Scandinavian tour, at an Amateur Radio meeting in Helsinki we see, left to right : OH2OJ, G5JU (Stratton & Co.,.
LW.), G6XJ (Stratton & Co., Ltd.) and OH2TT, chairman of this particular meeting. G5JV and G6XJ were present at several

such during a very interesting tour.
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says much for their enthusiasm that, despite the
weather and the appalling " road," many cars, with
full loads, managed to reach the site.

Across to Finland

The Sunday morning saw us on our way to
Helsinki, flying over the Archipelago-a fine sight
below us. We were astonished at the number of
islands, large and small, stretching for miles in all
directions. Little is heard of the Archipelago in this
country, but it is popular with Scandinavians on
holiday, and we found ourselves wishing we had
made this part of the journey by sea. And strange
to think that, where ships could be seen below us,
lorries travel over the ice in the depth of winter!

Without belittling the other countries, it can be
said that enthusiasm for Amateur Radio undoubtedly
reaches a high level in Finland, and the national
society, S.R.A.L., does much helpful work in further-
ing the interests of its members. A " luncheon club "
meets every,working day in Helsinki, and the writer
had the pleasure of joining some twelve members on
one of these occasions. An interesting sidelight is
that most of' the committee members of S.R.A.L.
are able to get along to these luncheons, and so
official matters usually receive extremely prompt
attention.

Again, and at short notice, a local meeting was
arranged at the Hotel Helsinki-unofficial but very
successful. Following a talk given by the writer,
the usual beer and sandwiches were consumed, and
the high " noise -level " (or conversational hum!)
continued until the final, final " all-out " order had
to be obeyed.

Although somewhat late, a visit was then made
to the home of John Velamo (OH2YV), who com-
bines with his many other activities the editorship
of the S.R.A.L. Journal. A search was made on 7
and 3.5 me for G stations, but, probably because of
the late hour (after midnight BST), none was heard.
CQ/G calls produced replies from YU, UA and DL,
but none from G! Incidentally, it apeared to be in
order to use the call GSJU/OH, so out this went!
A look through John's certificates (he must surely
be the world champion holder of these) and then a
ride through the quiet streets in a taxi which arrived
three minutes after a telephone call-and this at
1 a.m.-one of the benefits of the radio -control
system which is extensively employed in all
Scandinavian countries.

Up the following morning-actually, the same
morning-at 5 a.m. to catch the plane to Copenhagen.
A damp morning, with cloud very low, and after
being airborne for about fifteen minutes, a return
to Helsinki to correct a loose screw in an engine
cowling. The excellent landing, with the " deck "
invisible almost to the point of touchdown, spoke
well for the skill of the pilot and the good use
obviously made of radio -aids. Airborne again a
little later and a smooth flight to Copenhagen-and,
because of the clock difference, still only 9.30 a.m.
when we landed.

Straight into business activities, intermixed with
traditional Danish hospitality, largely in the shape

of " smoer-brod " (open sandwiches and a satisfac-
tory meal in themselves). The Wednesday evening
was spent investigating the attractions of the famous
Tivoli Gardens, which have something to offer to
suit almost every taste. Quite a number of languages
to be heard, and English (or should we say
American?) freely spoken.

Meetings in OZ
On the Thursday evening, there was a goodly

gathering, mostly of E.D.R. members, to see the
slides and hear the talk centred around them. This
time Bo Neilson (OZ7BO) gave a resume in the
native tongue, and the intelligent questions asked
(mostly in English) showed that the session was well
appreciated. On this occasion, a tape recording was
made of the talk, for distribution around other
Danish amateur groups. A number of photographs
were taken by local experts, but no copies have yet
been seen.

OZ7BO is a leading exponent in Europe of SSB,
and he kindly invited us to pay a visit to his station
on the following evening, when it was the intention
to have an SSB session and possibly work into
Britain. Unfortunately, by then, colds which had
been showing signs of development reached a stage
which put the visit out of the question, and we had
to miss the party OZ7BO was laying on - our
apologies again to him and his XYL.

Some sight-seeing was managed the following day
-a visit to the " Little Mermaid " statue, famous in
Hans Andersen's stories ; to the Gardens of Remem-
brance, established in memory of the Danish
Resistance Movement ; and a tour around Zealand,
which included Elsinore Castle, the home of Hamlet,
Prince of Denmark.

Then into the plane and an uneventful flight
across Denmark and Holland. With good visibility,
there was no delay in landing and, despite some
reports to the contrary, we found the arrangements
at London Airport worked smoothly and speedily.

And so ended the tour, with all its fresh
experiences, the interesting contacts made with people
of other lands, and the memories of the friendliness
and hospitality which are inseparable from the
Scandinavian countries. Our only regret was that
lack of time made it impossible to meet more of the
LA, SM, OH and OZ amateurs and to get to know
them better.

NEW G.E.C. INSTRUMENT TUBE

A new instrument cathode-ray tube, the SBHP,
which combines a high deflection -sensitivity with low
distortion and uses a new, helical post -deflection
accelerator system, has been developed by the M.O.
Valve Co., Ltd., a subsidiary of the G.E.C. Intended,
primarily, for use in wide -band measuring oscillo-
scopes, the Sin. diameter flat -face tube has a Y -plate
deflection sensitivity of 1.5 mm. per volt under typical
conditions. The high sensitivity is achieved with
specially designed deflector plates, while the use of
helical post -deflection acceleration and an aluminised
screen enables a bright, fine trace to be obtained_
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The Six -TA Special
NARROW BEAM FOR TEN

C. D. ABBOTT (G6TA)

That there is still scope for the derivation of
specialised , aerial systems is shown by this
article - our contributor offers an interesting
and original beam assembly which has some
attractive features for those who want a com-
pact directional array (either indoor or outside)
for the 10 -metre band, now wide open for

world-wide DX.-Editor.

JUDGING from what one hears over the air,
many amateurs are under the impression that

a Yagi type of aerial gives very low -angle
radiation.

Reference to any text book will confirm that
this is not the case, and, in fact, an aerial con-
sisting of a driven dipole plus one or more
parasitic elements has its major lobes at the
same vertical angle as a simple dipole which
is a similar height above ground.

In the case of the beam assembly, the lower
lobes are proportionately larger than the higher,
but it is in the horizontal plane, where most
of the energy is concentrated in one narrow
" loop," that the advantage is gained.

By using an aerial with, say, two elements,
both of which are directly energised-such as
the " ZL Special "-an improvement in low-
angle radiation is usually obtained, especially
in built-up areas where the terrain under and
near the aerial is far from being perfectly
conducting ground.

Development

Soon after the war, when amateur licences
were re -issued, the author used a two -element
beam with 015 wavelength spacing and fed
with two separate feeders cut to give a phase
difference of 126°. In order to get reasonably
low standing waves on the feeders the imped-
ances at the feed points were stepped up
considerably by using 1 in. diam. tube and
folds made of 16 gauge wire. With 600 -ohm
lines this gave a good match and wide band
coverage.

Forward gain and back-to-front ratio were
good. Apparently, quite a satisfactory vertical
pattern compared with a normal two -element
parasitic beam had been accomplished, as
reports at great distances were usually about
one or more S points better, whereas at relative
short ranges they were approximately the same.

In order to gain more experience with aerials

and to save time and expense attention was
turned to two metres. On that band, quite
elaborate arrays could be constructed and tried
out fairly easily. By using a suitable indicating
device about 100 feet away, at the far end
of the garden, quite accurate results could be
tabulated.

It was found that stacking aerials resulted in
a great improvement, but the preferred 0.6
wavelength spacing, whilst attainable on two
metres, would present insuperable difficulties
on ten metres if 360° rotation were required.

It was decided to compromise, and an aerial
consisting of two two -element beams, each
spaced 015 wavelength and fed 126° out of
phase with 0.25 wavelength stacking, was tried.
This proved very satisfactory.

On twenty metres the author had previously
reduced the turning width of a beam by using
17ft. tops only, with additional pieces 8ft. long
FIG.4

FIG.2.

PAXOLIN
2 V 4. x 41/2. x 3/46

(8 off)

4' if'

3112

18 swg enam.
phasing line

7 Total of
133 feet

stranded pve
for elements

300n tubular twin feeder
Layout and dimensions of the " Six -TA Special," of which
further details are given in the text. The spacing between
the elements for each section is one inch (as Fig. 1) secured
by the use of the small paxolin corner strips, cut and drilled
to the dimensions given in Fig. 1. As explained in the article,
the beam Is supported on bamboo spreaders fixed to distance -
pieces to give a separation of 59 inches between sections.

This design is giving very good results on 10 metres.
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hanging down from each end. As nearly all
the radiation takes place from that part of the
aerial where the current is greatest, the bending
at right angles of the end Ith-wavelength had
very little detrimental effect.

This same shortening method was applied to
the two -metre aerial, and later, in order to
improve the general appearance of the array,
the lower four ends, instead of hanging down,
were turned upwards and held by insulators
attached to the upper elements.

It was soon realised that, theoretically, the
ends of each pair of elements, where they were
separated by the insulators, were at the same
potential and therefore the use of insulators
was superfluous. Also it was appreciated that
by connecting the respective ends together it
would become unnecessary to feed both the
top and bottom components.

It must be remembered that the matching
device of a high step-up obtained by uneven
folds was still being used, and it became
obvious that this would not fit in with the new
idea mentioned in the previous paragraph.

The one -inch diam. tubing was discarded and
two continuous loops of fairly thick enamelled
wire were substituted. The spacing and stack-
ing were kept the same, but instead of using
two 600 -ohm feeders, one 300 -ohm line was
used and connected to the front element ; a
phasing line of 600 ohms with a half -twist
joined the front to the back loop.
Derived Design

It seemed that after all these experiments
only a Cubical Quad had been produced-but
a little reflection showed that this was not the
case. The new design had the following
advantages:

There was no stub to adjust. This may
not seem important at first glance, but
anyone who has adjusted stubs at or
near ground level will be aware that
when the array gets well up in the air
the results are seldom satisfactory.
Unfortunately, few amateurs have
towers with a platform to enable
adjustments to be carried out in situ !

(2) In the case of a Quad, even if the stub
is correct for, say, 28,100 kc, it will be
far too long to work well at the HF
end of the band. Not only will the
forward gain and back-to-front ratio
suffer, but the impedance at the feed -
point will have changed considerably.
Using 80 ohm co -ax (as is generally
recommended for Quads), this mis-
match caused by altered impedance will
result in serious losses.

(3) As in the case of the " ZL Special "

vis-a-vis a normal two -element beam,
the aerial described here gives a better
vertical pattern than a Quad.

Having completed the above experiments on
two metres, a scaled -up copy was made for
Ten.

Construction of 10 -Metre Array
A boom consisting of 4ft. 1 lin. of 2in. x

2in. straight -grained knotless pine was fixed to
the mast (a 2in. dural scaffold pole) by means
of a builder's right-angled clamp. Four
bamboos about 6ft. long were secured to each
end of the boom with shelf -type angle brackets.
A second boom of similar material, but only
lin. x lin. cross-section was clamped 4ft.
below the first. On each end of this were
screwed pieces of paxolin 42in. x 2in. and
3/16in. thick. These formed horizontal T's and
each had four small stand-off insulators on
their underside to anchor and support the aerial
wire and phasing line.

At the end of the lower boom nearest the
feeder a piece of paxolin about 7in. x lin. x
3/16in. was fixed by means of a small right-
angle bracket so that it hung downwards. The
feeder was tied to the lower few inches of this
to prevent it being torn away from the aerial
in a high wind.

To avoid possible splitting of the bamboos,
instead of passing the aerial wire through holes
drilled in them, eight pieces of paxolin 21in.
x x 3/16in. were cut as shown in Fig. 1.
The centre hole was a tight fit on the bamboo.
The bamboos were bought slightly longer than
required, and it was an easy matter to arrange,
when cutting them to length, that the paxolin
pieces rested against a knot to prevent them
slipping towards the centre. A little Bostik
compound on the bamboo before putting on the
end pieces held the latter quite firmly.

The exact diagonal length from paxolin to
paxolin was lift. Thin., and about 133 feet of
plastic covered stranded wire was used for the
complete aerial. In order to prevent relative
movement altering the impedances a few very
light spacers, with two holes drilled 1 in. apart,
were threaded on the element sections when
they were assembled.

The phasing line was made of 18 gauge
enamelled wire spaced 31in. to give approxi-
mately 600 -ohm impedance. In order to clear
the mast it was made slightly, longer than
4ft. 1 lin. and held away at its centre by means
of a bracket and insulators.

To allow for the longer phasing line and also
its velocity factor the feeder was not attached
directly to one loop, but 21in. along the line ;
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300 -ohm tubular line was used as feeder.
Fig. 2 gives the electrical layout of the

system, with main dimensions, and should make
the general arrangement quite clear.

Finally, it should be emphasised that, as in
the case of all horizontally -polarised aerial
arrays, height above ground is important. The
lower element must be at least one half wave-

length above ground - double this height is
advised for even better results.

Now that ten metres is open in such fine
style it is well worth building a really good
beam system just for that band. The author
can confidently recommend his " 6TA Special "
as capable of giving an excellent performance,
while being simple to construct and instal.

BOOK REVIEW
The Ham

FOR those who detest rubber-stamp QSO's and
think that a contact should imply " contact " of

some sort, the Ham Register comes as a completely
new accessory to their hobby. With the ultimate aim
of giving some personal details, to supplement the
bare name and address in the Call Book, of as many
of the world's amateurs as possible, this first edition
proves its worth-but also spotlights the difficulty of
the task.

Running to 512 pages, and keeping the informa-
tion reasonably short in the vast majority of cases,
this work contains references to between eight and
nine thousand amateurs in most countries of the
world.

The inveterate rag -chewer will find it invaluable,
but for the one inevitable short -coming - that the
station you work is probably not listed. Huge as
the list is, it contains only a very small percentage
of the world's amateurs, and we have found over
some weeks that if we find one contact in ten con-
tained therein, we are doing quite well.

Nevertheless, this is an excellent idea and one
which can obviously expand, although the space
difficulty does seem formidable.

Typical information for each entry is somewhat
as follows: Call -sign, Christian name ; name and
address ; year of licensing ; occupations, past and
present ; Service record ; family details ; hobbies ;
and DX awards held.

Thus one may learn, at random, that W2NON
plays the oboe and English horn ; that W8IA goes
in for stamp collecting and sail -boat racing ; that
WODEB is an Associated Press correspondent and
served 27 years in the USNR ; that AP2CR was the
first SSB station in Asia, in 1953 ; that OZ4FA has

Register, 1958

a little girl born April 11, 1956, and likes to work in
the garden - and so on.

All the W entries are listed first (as in the Call
Book), in alphabetical and numerical order ; then
follow the other countries in alphabetical order of
prefixes. There is no difficulty in finding any entry
almost immediately one hears the call -sign.

Between the W and Foreign sections is an up-to-
the-minute list of prefixes and an official country list
which gives the Zone and Continent for each
country.

For the last eighty pages or so the entries are
cross -referred by their countries, states and towns.
Thus, if one wants to see whether a certain town is
represented in the main list, one can turn up
" Germany, Munich," and see instantly the calls of
twelve Munich amateurs whose details appear in the
appropriate places.

The production as a whole strikes us as excellent,
and the only criticism we can make is that rather too
many of the entries have been made twice as long
as the average by the inclusion of some story about
a fairly trivial incident-such as being the first " to
hear the new broadcasting station in Texas when it
opened in 1924, with a home-made receiver consisting
of . . . " and so on. More entries and less of this
detail would have resulted in a more useful work ;
but as it stands it will give a great amdunt of
pleasure to the very many regular users of the bands.

Ham Register, 1958, is edited by Arthur E. Lewis,
W3VKD, and published at 37 S. Sixth Street, Indiana,
Pa.. U.S.A.; it is obtainable at the price of Two
Guineas from our Publications Department at 55
Victoria Street, London, S.W.1.

L.H.T.

WRIST -WATCH RADIO

Though one may smile at this notion, already
exploited by the writers of science fiction, it is not as
far-fetched as might be supposed. At the annual camp
of 2 Press Comm. Sqdn., Royal Signals, Army Emer-
gency Reserve, during October, a transistor transmitter
was shown, built into a match box, complete with key
and power supply; the transistor used was an American
30 mc type actually working on 5.5 mc, with an input
of 3 mW from a midget 4.5v. battery, while the key
was a miniature micro -switch actuated by the
operator's thumb. With the transmitter alone, ranges
up to 1,000 yards were obtained without any aerial.

Incidentally, 2 Press Communication Squadron is
the new title of what used to be the Army Wireless
Reserve Squadron (recruited almost entirely from
among radio amateurs) which has now been assigned
specific duties, indicated by the new name. The
Squadron was embodied for the Suez affair, and in
fact the Press link from Port Said was largely
organised and manned by amateurs-a fine tribute
to their efficiency, and a mark of the confidence of
the authorities in this reserve unit. And true to radio
amateur form the world over, while they were out
there members of the Squadron took the opportunity
of getting themselves issued with MD5 calls ; some
choice DX was worked while off -duty.
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L. H. THOMAS, M.B.E. (G6QB)

TF we start by describing this
-I-past month as slightly down on
the previous period, that still
implies that it has been very good
indeed. The surprising thing is
that it has been so good, not only
for the DX -chasers, but also for
the Top -Band specialists at the
one end and the VHF types at the
other. If ever we could write that
a Good Time was had by All, this
is it.

The CQ DX Contest was cer-
tainly well timed this year, and
the week -end concerned could
hardly have been better as far as
conditions were concerned. But
the QRM . . . practically every-
one of interest was three layers
deep, and most people were con-
tent with ploughing through the
top layer and then the one under
that.

Those 48 hours made your
commentator seriously wonder
whether these flat-out contests are
really worth holding any more ;
to make a reasonable score you
have simply got to work everything
you hear for the entire period.
Forty-eight hours of rubber-stamp
contacts make a fine endurance
test, but do they really prove any-
thing else? That, however, is
another story, which we might
return to on some suitable
occasion.

We still have not had a clear
lead from correspondents as to
whether they like this Commen-
tary divided up into bands (as in
the last two issues) or into indi-
vidual contributions (as in the
previous few). This time we are
taking a middle course ; where
our reader spreads himself and his
letter over all the bands we pro-
pose to do likewise ; where he
uses only one or two, say 28 me
and Top Band, we deal with them

COMMENTARY

CALLS

G3FUT

HEARD, WORKED and QSL'd

under separate headings. Your
opinions will, as always, be
appreciated.

Incidentally, may we say thanks
for the many encouraging com-
ments we have received, linked
with Christmas wishes and Christ-
mas cards? One would like to be
able to reply to them all indi-
vidually, but time presses, so we
hope this note will be accepted ai
a grateful acknowledgment.

And now, first of all we are
going to deal with all the miscel-
laneous items of DX news which
come from individuals, from
Clubs at home and overseas, and
over the grape -vine, both material
and etheric.

DX Gossip
Last month it was stated here

that the PYOCV effort (Trinidad
Is.) was due to start on November
18. It did, but all the radio gear
appears to have ended up in the
sea . . . so the expedition is post-

poned indefinitely, but by no
means called off. (See " Late
Flash.")

BV1US is a station that has
given innumerable 'chasers a new
country in his relatively short life
out there in Formosa. Now we
gather that he is to become a W4,
and he may be off the air by the
time you read this. Another one
closing down (or probably closed
by now) is KS6AF ; but she may
possibly be operating as a ZM6
for a while.

HV1CN is still active from that
rare spot, but on phone only, and
speaking practically no English
. . . JT1AA has been inactive
owing to the temperature of his
shack, but was hoping to move
the station into his home and to
get warmed up again . . . VQ8AS,
the promised station on Rodriguez
Island, has been on a lot, but he
has such a weak signal that only
the boys with real receivers ever
hear him.
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XQ8AG, in case you thought it
was an anagram or something, is
said to be in Chile, to which the
call letters in the " XQ " series do
belong. Why they have suddenly
blossomed out on our bands we
wouldn't know . . . One of the
reasons why CR8AC is hard to
raise is his receiver. It is a strictly
non -amateur type and we gather
that the entire 14-mc band occu-
pies about one eighth of an inch
on the dial . . . ZD9AE has now
departed from Gough Island,
leaving no one there for our
purposes.

W6AM (Long Beach) now
stands at 274 confirmed (JT1AA's
card did that!) We have described
his fabulous aerial -farm before,
but he tells us that the station is
half -a -mile square, on a hilltop
1200 ft. above the Pacific Ocean,
and that when he gets home to
Long Beach, on a mere 105 ft. hill,
the bands sound dead indeed.
Combine a location like that with
kW's and rhombics . . .

We would like to get to the
bottom of the affair of the
Mysterious Maldives. G3HLY
(Godalming) reports that he
worked VS1HJ, who confirmed
that he was active from the
Maldives and hopes to go back
some time. On the other hand, a
letter from VS1HU says " there is
no definite news yet about the
VS1Hj/ VS1HX trip to the
Maldives . . . one trip ended in
failure due to Tx trouble."

Other items from VS1HU: they
now manage to drive an ET -4336
from a VFO-exciter, and hope to
wander into the phone bands
shortly. VSIHD and VS2DB are
en route for the U.K. GW3ITD
is a recently -arrived Naval type,
hoping for his VS1 call ; U.K.
stations are asked to try heading
their beams on Asia if they are on
around midnight and 0100 GMT
. . . the VS1 boys often hear them
at that time, but they seem to
work nothing but W's.

VS1HU, the Club station, only
wants JT1AA for WAZ. The
score in the DX Contest was 285
QSO's, 29 Zones and 48 Countries,
during a limited period of opera-
tion.

Finally, some good ones known
to be there, but not reported by
any of our correspondents: 14 mc

Phone, UAOLA, HKOAL ZS8I,
AP2U, HZ1TA, ZS2MI (Marion
Is.). 14 mc CW, KP6AL, HICOAL
FE8AH, KAOIJ, FL8AC, VR6TC,
HS1WR, ZD3E, VR1A, HL2AJ.
All known to be active and
audible-and worth looking for?

Contest Contacts
G3FXB (Southwick) made what

he calls an " unofficial score " of
404,800 points, from 677 QSO's.
Previously, in the 21-28 mc Con-
test, he had made 3510 points
from 282 QSO's, and between the
two events he added some quite
nice ones to his Five -Band score.
On 7 mc CW he worked
OH2YV/0 and UA9CM ; 14 CW
gave him DU7SV and FY7YF ;
21 mc CW added F9QV/FC,
VP5FH (Turks) and VP9CY ; 21
mc phone brought in CO, CX,
OA, VP5, YV, ZB2 and ZP ; 28
mc CW collected OA4FA,

UM:10M and VP5FH ; finally,
28 mc Phone raised APST, CE, CX,
KH6ZA, KL7PIV, OH2YV/0,
VP5BL, VP7NM and XE1YD.

G2DC (Ringwood) made 311,344
points in the CQ Contest (22
Zones and 75 Countries) ; this,
and the recent Phone Contest
brought his marathon score for
the year up to 38/150, despite the
fact that he had four months of
inactivity due to moving his QTH.

G2HPF (Chelmsford) records a
total of 109,495-lower than it
should have been because his
main object was chasing the WAE
I award. G3JVJ (London, S.E.22)
finished up with 102,258, derived
from 280 QSO's. He remarks that
during the afternoons it seemed
more like the ARRL Contest than
the Worldwide affair!

Countless other readers mention
the CQ Contest, of course, and
their new scores in the Five -Band

In the June 1953 issue of the Magazine, we featured G5TV (Harrow Weald, Middx.)
as " The Other Man's Station " for that month. Here is the equipment, still much as
it was then, with the operator himself in position - note the home -constructed cut-
out desk, with ample space for the oddments while providing a comfortable elbow -
rest. G5TV apologises for having omitted to show a copy of " Short Wave Magazine"
in this photograph. Why should he - we are always glad to hear from any Old Timer

who has grown up with Amateur Radio !
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table show how successful they
were, but those given are the only
ones who, having computed their
scores, have sent them in.

Multi -Band Work
Very few of the keen 'chasers

keep to one, or even two bands
these days. In fact, it is one of
the tantalising features of such
good conditions that one always
wonders what one is missing on
one of the other bands! A lot of
valuable time is wasted QSY'ing
from 14 to 21 mc, and from 21
to 28 mc, followed by a wish that
one had stayed put instead!

G2DC seldom fails to report on
five bands -sometimes six -but he
has not touched Top Band this
month. On 3.5 mc he collected
new Europeans such as UB5, UC2
and UR2, plus the inevitable W's

W A Z MARATHON, 1957
(Last Lap)

All Bands
Station

G3FKM

G3HLY

G5BZ

G3FXB

G3BHW

G3DO

G3BDQ

G3DC

G3JKF

GM3E0J

G3FPK

G3LET

G3HCU (Phone)

G3GGS

G3KMA

G5FA

G3GZJ

G3JJG

G2BLA

GM2DBX (Phone)

G3HQX

G3JWZ

G6PJ

ZL3CP

G3DNR

Zones Countries

40

40

40

39

39

39

39

38

38

37

37

36

36

35

35

35

34

34

34

33

32

32

32

27

26

197

193

163

182

181

179

145

150

117

122

110

100

98

106

105

100

112

98

96

91

99

88

86

64

78

and VE's. On 7 mc he raised all
W districts, VE 1-4, PY, UA9,
CN8 and two new ones in the
shape of F9QV/FC and
OH2YV/0. G2DC finds that the
general melee of QRM that used
to plague this band has almost
departed ; new rigs seem to be
tested out on 14 mc these days!

On Twenty he is rather vitriolic
concerning " 1926 signals " and
rank bad operating. After FB8XX
had called CQ one evening, his
frequency was " just a mass of
blurps and howls for about five
minutes," and at least four
different stations thought they
were in QSO with him -one of
them gave his full QTH for QSL!
By comparison, 21 mc is sheer
heaven. New ones on this band
for G2DC were VP7, KG6, KR6,
YV, KL7, 0Q5, VP9, CX, VQ3,
FB8, CR5SP, ZS9G, ZP and a
few more -on CW. " Sixty watts
of undermodulated phone " raised
KH6, YV, VE5-7, VP5 and 6, OA
and ZP. XQ8AG (see previous
paragraph) was called but not
raised. The 28 mc band was
erratic but yielded about ten new
ones.

G5BZ (Croydon) worked the
three main DX bands, and the
principal event was the snagging
of JTIAA. Other good ones on
14 mc were ZK1BG, ZK2AD,
FB8XX and XW8AE, along with
KR6, HH3L, ZP5HK, VKOAB,
KG6's, OHO's, VP8BY and
masses of KL7, KH6 and the like.
21 mc gave him F9QV/FC,
PJ2AV, ZP5JP, all W, VE5 and
others, while 28 mc yielded
CX9AJ, JA3AB, VQ4, CE, ZC4
and a UR2 for a new one.

G3FPK (London, E.10) added
eight new ones with activity over
four bands. His 28 mc phone
netted MP4KAS, ZD4BV and
5A5TP, CW raising CR6, IA,
VQ3 and 4. 21 mc CW brought
in EA9AP, JA's, UO5, VP8AX
(South Georgia), ZE and a long-
awaited WO in Iowa. On 14 mc
G3FPK used CW only, bringing
his score for the band up to 99
with KV4BO and UN1AN. He
also heard the " 3A1W " men-
tioned last month, who claimed to
be in Monte Carlo, but signed
" de LA . . . " once by mistake!
Three new ones were added on 7
mc, despite the shocking rock -

crusher around 6.9 mc. They
were GD, OHO and UR2. UA9's,
ZC4, 4X and others were also
there, and the PY's have been
good at 2300 or thereabouts.

G2HPF reports on six bands,
although the Top Band news is
not concerning a QSO. On 28 me.
phone he raised KG6AGS,
HC I AGI, HK1DZ, MP4KAS,
CX9AJ and LUODAB ; CW
caught OHO, IT, UC, UR and
VQ2-4. On 21 mc phone he
worked SVO, PJSCA, KG1BW,
ZS3BC, CX3BH, VPSBL and
5CM, VP6, KL7, ZD4 and 6.
During the Contest a state of " no
joy " on this band was caused by
the dog, who had chewed through
the co -ax run in the garden, feed-
ing the Cubical Quad. (There
ought to be some crack there
about " feeding a spherical dog.")
14 mc was only productive of
KR6QW and a bunch of U's, but
included one in Zone 19 ; 7 mc
brought nothing but assorted U's
and two OM's. 3.5 mc, to round
off, contributed UA, UR2, IT, 4X
and W1-4.

G5FA (London, N.11) has
worked 100 countries (35 Zones)
this year with 50 watts and an
" indifferent " aerial. He has just
received WASM-II, of which he is
G holder No. 4, and says it is a
nice -looking sheepskin. Recent
contacts on 14 mc were DU7SV,
KH6IJ, LX2GH, F9QV/FC, OD5,
UD6, UF6 and the like ; on 21
mc JA3BB, HE9LAC, KL7RZ
and the OHO's.

G3JZK, back at Cambridge,
collected OHO, CR7, CX and
UR2 on 28 mc ; on 14 mc he
worked GD, VU, UAOKAR,
UPOL7 and LA2JE/P ; and on 7
mc he filled in a few gaps, with
W5 and W9 for good measure.

G3ABG (Cannock) reports lots
of DX on five bands, but tells us
that his XYL was rushed to hos-
pital and that a gale removed his
aerials, so, what with being chief
cook and all, he will be QRT for
some time. But he is quite philo-
sophical about it and says that his
2000 QSO's since July 1 will keep
him going. Pick of the DX was:
SVO, OHO and FC on 28 CW ;
VQ2-4, VP6, ZD6, ZD4 and
MP4K on 28 phone ; SVO, KH6,
PJ2 on 21 CW ; KL7, VP5 and 6,
OA and YV on 21 phone ; CR6,
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KL7 and FQ8 on 14 CW ; the
fabulous HV1CN on 14 mc
phone (!), and scores of W's on
all five bands up to Eighty.

Six -Bander
G3JJG (Mitcham) also reports

on six bands, and says that 7+
hours' operation during the Con-
test pushed his scores up very
satisfactorily - largely due to
Europeans on 21 and 28 mc. On
3.5 he added UC2AX, UA1DG
and UA1DZ, and on 7 mc
UA9CM, OHO, ZC4 and W's.
Best on 14 mc were KOLSJ/KG6,
YK1AT and ZD8JP, and on 21
mc OD5LX, SVOWR, YVSDE,
OHO and stop -gaps. 28 mc gave
him VP5FH (Turks), CN8IF,
VQ4AQ and a host of Europeans.
He now runs 150 watts to an 813
and a 132 -ft. wire-CW only.

G6VC (Northfleet) cleaned up
some new ones in the Contest,
including CE3AG, VQ4AQ and
IT1TAI on 28 mc, OHO on 7 mc
and YO on 3.5. Since then he
thinks 21 mc the best band, and
he finds mornings, 0900-1200
GMT, very interesting.

G3LET (Westcliff) says the
Contest made it easier to work
such stations as KH6, KL7's and
West Coast W's, although he
didn't raise much that was new.
He was glad to find 28 mc full of
CW for once, and raised some new
ones thereon. 21 mc gave him
KP4, VE8, ZC4, ZB1 and some
new Europeans. Most activity
was on 14 mc, and fetched in
FB8XX, VQ3GC, UG6KAA,
UPOL7 and a few more. On 7
mc he heard KR6AK and
DU9WX (1500 and 2100), but
they were blotted out by the
hordes of UA's calling CQ ; but
he did work UA9, 4X, lots of W's,
TI3DRK/MM and a strange
ZD8LN - regarded as phoney
until proved otherwise.

G3BHW (Margate) has a new
Tx which looks like being TVI-
proof on 21 mc, so he hopes for
better things on that band from
now on. The short -skip on 14
mc annoys him and, as he says,
it doesn't seem as if it is going
to leave us this cycle. Meanwhile
he reports the following : 28
mc phone, AP5T, XE1YD,
FB8BV, KH6's. HP2ON, HC,
HH, HI, HK, PJ and W7

Anyone who may have enjoyed the snappy CW contact always given by VE6VK, Calgary,
will be interested in this photograph - he runs a nice station, and invariably sends a

QSL card.

(Nevada). 21 mc, FB8ZZ,
PJ2AV, CR4 and VE8. 14 mc,
all on CW-FK8AH, XZ2TH,
FG7XC, ZK2AD, FL8AC,
FB8BD, UPOL7, VKOAS, ZS3B
and quite a few more. These were
nearly all between 1830 and 2030,
when G3BHW thinks Twenty
is a DX -hunter's dream.

Forty Metres
Most of the all-banders having

now been dealt with, we come to
the two -band specialists and to
our one and only 7 mc exclusive,
who is G3BST (Bletchley). He
found it a quiet month, remark-
able for the terrific signal -
strengths of the W's (and his own
over there !) But conditions
were poor for the Contest on 7 mc.
QSO's of interest were VO1CL,
OHO, UAOAG and 9CM,
CN8IF, F9QV/FC, 5A5TE; 4X,
IT, YK and ZC4. G3BST
wonders whether VO1CL (Bell
Island) could possibly turn out to
be a separate country ? Earlier
in the year he worked HEIAB,
but thinks all HE calls are issued
with the figure 9, and wonders.
(We imagine that HEl's are, or
were, Swiss portables in Liechten-
stein).

Two-Banders

21 and
bands

Coldfield) found his new addi-
tions, having collected VPIOLY
on 28, and ZS7C on 21, both
phone. Others of interest were
OHO on 28, and HE, UR2 and
ZD4BV on 21.

G3HLY pushes up to 193 with
the help of FB8XX and VQ8AS
(Rodriguez), and confirms our
statement that you need a receiver
for the latter, who only uses 15
watts.

Another 28/21 fancier was
G2YS (Filey), with OHO, VP5FH
and sundry Europeans on 28;
CX2CO, PJ2AV and Europeans
on 21. G3JVJ mentions KR6QW
and an OD5 on 14 ; JA, VP5FH,
VP2LU, CX2CO and XE1PJ on
21 ; and VQ3SS and FQ8AF on
28. G3JVJ runs 50 watts and a
7 mc Windom for all bands.

G3DNR (Broadstairs) collected
MP4KAS and ZD4BV on 28 mc
phone, plus quite a lot of stuff
such as VP6, VQ2-4, TF, ZD6
and ZE ; KL7, PY and OZ were
new phones for him on 21; 14
mc CW raised KP4, EA9 and
SVOWB, the latter on the US
Coast Guard Cutter oft Rhodes
(too bad !) G3DNR thought
conditions better on 28 than on
21 mc . .. when the MUF is suffi-
ciently high, they often will be.

Not so much news of cross -
band (Six and Ten) work this

28 mc were the two month, but G3FXB does own up
on which G3DO (Sutton to a little of it, with all US dis-
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tricts except W6 and 7. They
have been heard on Six, but were
not listening on the other band.

GI3IVJ (Belfast) worked 28 mc
only, where he collected VPSFH,
VU2MD, OD5LX, VQ3GC,
F9QV/FC, KL7, CR6 and CR7
(all CW), also HH2HH, PJ2CH,
0Q0DZ, ZS3BC, ZS9P,
KG6AGO, CR9AK, XEIPY,
AP5T and VS6DJ (all phone).

SWL Corner
J. W. Cave (Poole) remains the

28 mc specialist, and reports that
band uniformly good, with no
poor days and no sign of a mid-
winter decline. Loggings he
quotes are CR4AC (1415), CR9AH
(1325), KR6SO (0950), KW6CA
(Q850) and OH2XK/0 (0915).

M. J. Edwards (Carterton) re-
ports on 21 mc phone only, with
FY7YH, OA4AQ and 6M,
VK6KL, VP9IVM, ZP5JP and
5KQ, as well as the curious
XQ8AG . . . see earlier note on
him (he's in Chile),

L. D. Strange (Sutton Coldfield)
covers four bands with an 0 -V -I -
quite a rarity these days, and none
the worse for that. On 14 mc he
winkled out,ZKlBS, FO8AG, SU
and VE8 on phone, with
UAOKAR, UO5, UN1 and UH8
on CW ; Ten gave him CN2,

KZ5WA and VQ6ST on phone ;
21 me brought in VP8CH,
LU0EAB and K3CCJ/M4. On
7 mc he heard JA3ADX/MM, but
is not quite sure of the middle
letter ; can anyone identify?

P. Day (Sheffield) covers five
bands, including a long log of W's
heard on Six (December 8). Best
in the DX line were VP2AZ
(Antigua) and PJ2CE (14 phone),
HISBE and FG7XC (14 CW),
HE9LAC, FB8BX and FE8AH
(21 phone), ZS3AG, KG6AGS,
CR9AK, XEIYD and CR4AC (28
phone) and LU2ACH, UQ2 and
UC2 on 7 mc. He tells us that
this XQ8AG character is reputed
to be a W in Northern Viet -Nam!
Further gen.: that FU8AD is on
14045 kc CW every day, 0630-
0700 GMT, and that VQ2AT has
been hearing US police cars and
TV programmes above 65 mc!
P.D. uses an RF-26 into an Eddy-
stone 358X, with an indoor 50-mc
dipole, for his 6 -metre searching.

Yasme II
Danny Weil, VP2VB, has

decided to call his new boat
Yasme II, as the one that blew up
in Holyhead harbour was never
officially re -named. Yasme II is
50 ft. long, 30 tons and fitted with
a diesel engine capable of giving

FIVE BAND DX TABLE
(POST-WAR)

Station
.P.

am

3.5
NW

7
OW

14
NM

21
MC

28
NW

. 41Ss
6
Q

Station
6
.§
n.,

3.5
UN

7
UN

14
NW

21
UN

28
KW

I.b
*
t..)

DL7AA 841 110 167 234 178 152 247 G6VC 361 34 47 138 81 61 153

W8KIA 745 68 148 265 151 113 265 W6AM 350 13 32 245 39 21 245
(Phone)

G3FXB - 730 72 130 208 183 137 232 JA1CR 348 19 49 174 70 36 176

G5BZ 712 64 118 243 170 117 249 G3GZJ 316 25 60 96 91 44 133

G3FPQ 647 66 91 194 175 121 215 G3IGW 282 42 65 83 64 28 116

G2DC 646 73 97 200 141 135 213 G6TC 274 17 63 121 42 31 136

G3D0 620 24 46 230 154 166 247 G3JZK 266 15 51 56 87 57 132

W6AM 505 30 58 274 86 57 274 G3JJG 250 37 43 92 48 30 109

G3ABG 471 45 84 170 92 80 186 G2BLA 242 26 45 62 59 50 102

G2YS 464 65 85 149 104 61 167 G3JVJ 241 23 63 65 53 37 97

G3WL 450 39 77 146 115 73 177 G3HQX 226 12 37 74 45 58 104

G3BIIVV 443 15 32 161 131 104 196 G3DNR 202 10 21 81 43 47 95

GM2DBX 417 34 31 158 100 94 173 G3LET 174 11 42 92 22 7 100
(Phone)

G2HPF 406 38 65 157 74 62 172 G3IPG 100 11 15 22 22 30 42

(Failure to report for three months entails removal from
this Table. New claims can be made at any time).

a maximum speed of six knots.
Equipment already fitted includes
SX-101 and S -53a receivers ; HT -
32 and HT -18 transmitters ; and a
3 kW. generator. Further equip-
ment will be added when she
arrives in Miami -she is at present
being fitted out at Poole, Dorset.

VP2VB wants us to make it
clear that no one will be asked to
make a payment for his QSL.
Cards will normally be handled
by KV4AA, but if anyone wants
his card by direct airmail, then he
is expected to include the neces-
sary postage. (During the last
voyage some 70,000 QSL's were
involved!) Voluntary contribu-
tions towards the expenses of the
expedition will be welcomed, but
there is, of course, not the
slightest obligation.

There have been delays in the
target sailing date of December
15, and the main concern now is
whether VP2VB will be able to
get far enough South before spring
gales and bad weather set in. We
hope, to keep readers informed,
well in advance, of call -signs,
frequencies and probable ports of
call. Watch this space!

WAZ Marathon
We are not surprised to see

those " 40's " creep into the Zones
column of our Marathon table at
the last minute. G3FKM has now
claimed top position on the ladder
with 40 and 197 -obviously bent
on making the 200 before the end
of the year -with G3HLY only
four countries behind him.

Next month, of course, the final
appearance of the Table will tell
the full story. No bets accepted!

Top Band Topics
Seeing that this year, sunspot -

wise (as they say) should be one
of the poorest for the Top Band,
it is nice to be able to say that
such predictions have gone all
wrong. The evening before writing
this very paragraph we switched
on at 2230 GMT and by 2300 we
had heard DL1FF (599), DL2ZK/
A, DL7AH, OK1VE, GM3IAA,
GW3LEW and GW3LQP, all 579
or better.

DL1FF told us that he had
worked four W's on November 24;
that UB5FJ told him that
UA9CM was active on the band ;
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and that he had heard, but not
worked, EL1C. The DL nationals
have only a limited permit for
One -Sixty, which expires on
February 28 ; until then they will
be in much demand.

ZE3JO (Salisbury) writes to say
that he is now on the band every
Sunday from 0300 to 0500 GMT,
looking for any station ; his
frequency is around 1802 kc, but
VFO. He has already had two
contacts with VQ2GR, over a very
hilly path of about 700 miles, with
579 reports. ZE3JO is 5250 feet
up, which helps, and the static
is lowest at the times mentioned
above ; for much of the day it is
S9 plus. VQ2GR and himself are
both looking for DX or, in fact,
for any signals except their own!

Two bulletins from W1BB
include the following news items:
ZL3RB is all set for DX with
a new 813 rig . . . VP3AD
checked in on October 13 with
reports on W1BB and W3RGQ
. . . W2QHH had a report from
a UA1 SWL, 0955 GMT and
apparently long path ; W1BB was
also heard there . . . PY7AN is
expected to show up on 1829 kc
. . . OA5G is off the air but
building a new rig.

VP6RG promises activity on the
band . . . G3GGN is now
VE2AZI, and visited WIBB,
W1PPN and W1SS. He chatted
over the air with other- W's, but
was not there for an opening
with G.

At the season's first opening,
November 24, K2BWR seems to
have made the earliest crossing,
with WIBB, W1PPN, K2CHQ
and W3RGQ also active. Euro-
peans who worked across were
G3PU, 5JU, 6BQ, 8JR and
DL1FF. W1BB suggests that the
effect of the sunspot activity will
be to make the band more
erratic, with unpredictable open-
ings and poor stretches.

Coming back to more parochial
news, we are told that GM3KHH
is now in Buckie, Banffshire, and
" dealing out QSL's right and
left." During December he
raised DL2ZK/A, DL3GZ and

On p. 417 of our October issue, we showed a photograph of the operators on VS1HU,
Singapore. Here is their station, from which a lot of nice DX has been worked on the
7 and 14 mc bands -DXCC was achieved in 95 days, and by the end of October about
2,000 QSO's had been made, with "first VS1 " given to many keen DX types. VS1HU
does not operate at all on 21 mc (in spite of QSL cards received !) and would like to

have SWL reports on their 40 -metre transmissions.

YU3EU, for nice EDX on 160.
G3GZJ (London, S.E.23) worked
the same three, plus HB9IN and
DL7AH, and he notes (as we did
ourselves) that when they are
coming in at really good strengths,
most GM's and northerly stations
are quite weak.

The scores on the WABC
Ladder have not changed much
since its last appearance, two
months ago, but we do know of
several near -sixties coming up.

Late Flash : G8GP (London,
S.E.4) worked a UB5 on Decem-
ber 11, probably UBSFJ, as he
is known to be on Top Band.

Miscellany
G3FPK, with his experience of

operating 3A2BT, confirms the
remarks from GC3HFE last
month about the rat -race, the pile-
up, the squawking -match, or what-
ever you prefer to call it. He
tried the dodge of noting the
sensible " two -by -two " callers,
waiting for the long-winded types
to finish their calls, and going
back to one of the snappy ones

with an equally snappy reply.
However, Long -Winded Willie,
hearing nothing but silence by the
time he was listening once more,
usually started up all over again.

G3FPK, in spite of his experi-
ences, doesn't agree with the
" unethical " aspect so much ; he
says " many operators carry L-
plates, especially those unfor-
tunates behind the Iron Curtain,
whose equipment is poor by our
standards, and they let their
enthusiasm run away with them
when they hear a rare one."

That QSL Bureau
We have often wondered what,

if anything, they keep in the_
notorious Box 88, and G3ESP
(Pontefract) now joins us. Since
the ban was lifted on June 1,
1956, he has worked 28 Russians
in various districts (for DXCC and
WAE). He has sent QSL's for all
of them, some to Box 88 and one
direct to a UP2 who gave his full
QTH. Number of returns -nil!
As against this, G3ESP has two
SWL reports from Moscow dated

Short Wave Magazine is an Independent Publication with
a World -Wide Circulation
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TOP BAND COUNTIES
LADDER

(Starting Jan. 1, 1952)
Station Confirmed Worked

G2NJ 98 98

GM3EFS 97 97

G3JEQ 96 96

G6VC 95 95

G3GGS 92 94
G3HEK 92 94

G3FNV 91 92

G3JHH 89 90
G3AKX 89 89

G2AYG 88 88

G2FTK 86 91

G2CZU 77 77

G3KOG 75 79
G3DO 75 75

GW3HFG 66 80

G3EJF 60 65

G5JM (Phone) 59 60

G2CZU (Phone) 57 58

G2AO 53 62

GM3COV 49 62
G3KEP (Phone) 49 60

G3HKF 47 61

G3LBQ 37 48

GW3HFG (Phone) 30 40
G3LEV (Phone) 30 39

G3LNO 23 41

G3LNR 17 26

back before the ban was lifted,
and a QSL from a station whose
CQ he answered (but did not work
him). Is there a black list or
something of the kind, or is this
experience general? G3ESP,
meanwhile, wonders what he has
done to deserve such treatment.

Our own experience, for com-
parison-four Russians worked
since the ban ; four QSL's re-
ceived, unasked for. Makes you
think, doesn't it?

Parasite
Almost as bad as the parasitics

are the parasites, and G3JZK
complains of one who goes all
round the Europeans who are

calling rare DX, asking them to
QSW for him if they work it!
It's true that no one can work a
rare one without finding something
or other hopping up and down
on the frequency, but a really
hardened case just switches in his
selective eardrums so that he
literally copies the DX and shuts
the rest out!

Another mystery from G3JZK
-he worked- UA4FC, who gave
his QTH as Dickson Is., and the
QSL confirmed it, complete with
Arctic scenery. UAOKAR knew
nothing about this and suggested
that there might be another island
of the same name ; 'KAR also
confirmed that there is no activity
from Wrangel Is.

'Late Flashes
G8GP worked PY7AN/0, 14

mc, on December 15 at 1945. We
have since heard that PY7AN was
" rumoured " to be working from
an island which may count as a
new one, starting December 15.
This might be Trinidad Is. and a
replacement for the unfortunate
PYOCV, whose gear was dropped
in the drink.

KG4AQ is now active on 21
and 14 mc, SSB . . . VS5AT is
another one on SSB . . . VQ4EO
is due to leave on his " SSB
Safari " in January . . CR8AC
makes things difficult for 'chasers
by working on 14 mc CW and
listening for replies on 28 mc
phone!

G2BLA (Morden) reports a
good month of CW work, with the
accent on 28 mc, where he found
VP5FH (Turks), OHO, IT, CN8,
OA4FA, U's and several new ones
for his Five -Band score. And in
the Marathon he reached 96 and
hopes to make the century by the
end of the year.

Contests
Too late to remind you that the

first week -end of this month
carried the CW section of the
WAE DX Contest, but we hope
you did well therein. The next
big event is, of course, BERU-

during the last week -end, January
25-26. It starts at 0001 GMT on
the Saturday and finishes at mid-
night on the Sunday-CW only,
and the simplified scoring system
introduced for the 1957 BERU.

Likewise Sunday mornings will
be full of Top -Band activity from
0500 GMT onwards, with a con-
siderable variety of stations active
from across the Pond, and several
European countries also in
evidence.

Not a contest, but an " Activity
Week -end " is announced from
Malta, where all available ZB1
stations will make an effort to be
on all bands, 28 to 3.5 mc, from
1200 GMT on February 1 until
1800 GMT on February 2. WAE-
chasers are recommended to look
out for them, five bands, CW and
phone.

We should like to close this
offering with a tribute to all our
many helpers in preparing this
Commentary. The West Gulf DX
Club, that notable association of
W5's, have been of tremendous
assistance with their regular
bulletins on world-wide DX and
gossip ; WIBB is, as always, the
gen-man par excellence on Top -
Band matters ; W6YY also puts
in invaluable pieces of informa-
tion from time to time. There are
many others, but it would be
invidious to mention them, and
we must include them in all the
host of regular readers who keep
their resolution to put pen to
paper and get something in to us
before the Fateful Friday each
month.

It is your Commentary, not
ours, and we hope to keep it that
way. So we wish you all a Happy
New Year, full of DX on all
bands, with prosperity and success
in that and all other spheres.

Next deadline will be first post
on Friday, January 17, and don't
be late! Address everything to
" DX Commentary," Short Wave
Magazine, 55 Victoria Street,
London, S.W.1. And, from your
Commentator, " HNY," 73 and
BCNU.

Always mention Short Wave Magazine when writing to Advertisers-It
Helps You, Helps Them and Helps Us
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R.A.F.-A.R.S. HF-
Band Transmitter

NOTES ON GENERAL DESIGN
W/Cdr. A. R. GILDING, R.A.F. (G3KSH)
(Vice -President, R.A.F. Amateur Radio Society)

This is a brief description of an interesting all-
band transmitter assembly produced, in kit
form, for member -clubs of the R.A.F. Amateur
Radio Society overseas-where it is difficult, if
not impossible, to obtain apparatus suitable for
amateur -band operation. Membership of the
R.A.F. Amateur Radio Society-which is for-
tunate in having official recognition at Air
Ministry level-is open to all past and present
members of the Royal Air Force ; the Hq. of
the Society is at R.A.F. Station Locking,
Weston -s -Mare, Somerset, where G8FC is
located, keeping in contact, by Amateur Radio,
with R.A.F.-A.R.S. groups in many parts of the

world, including Antarctica.-Editor.

ONE of the problems to be faced when
forming any Amateur Radio Club is the

design and construction of an all -band HF
transmitter. For Clubs located within easy
reach of " the market," components are readily
available-but for R.A.F. Club stations,
particularly those overseas, this is not so easy.
Also, there are difficulties for the Service man
overseas in getting equipment out from home,
because of the limitations on the amount of
baggage he can take with him. In recent years,
with the introduction of air trooping, this has
been made even more difficult. With these
factors in mind, the Royal Air Force Amateur
Radio Society (on the initiative of the late
vice-president, W/Cdr. W. E. Dunn, O.B.E.,
G2LR), decided to provide assistance to newly -
formed Club stations by supplying them with
an all -band HF transmitter in kit form. This
is easily assembled and wired, and indeed one
club had their first QSO within two hours of
receiving the kit !

Visitors to this year's Radio Hobbies
Exhibition may have seen, on the R.A.F.

Inside view of the R.A.F.-A.R.S. standard transmitter, as assembled from the kit of parts supplied to Club groups affiliated to the
R.A.F. Amateur Radio Society. The driver is a Geloso VFO Unit (centre) giving output on the five bands 3.5 to 28 mc, the powersupply section is at left, and the RF power amplifier to the right ; the coil assembly LI, L2 (see circuit diagram) is fitted close to thepanel, to keep the band -change switch leads as short as possible. The tank tuning condensers C7, C8 are immediately beneath the

coil.
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Under -chassis view of the R.A.F. Amateur Radio Society kit transmitter, as wired out ready to go on the air. The smoothing chokes
are upper right, and the function switch S3 at lower right. The central assembly is the underside of the Geloso VFO Unit, with the

QV06-20 valveholder to its upper left. The switch below left is the meter change, S2.

Amateur Radio Society stand, an exploded
kit, a completed transmitter, and aircraft
apprentices from No. 1 Radio School, R.A.F.
Locking (all members of G3IDZ, the
Apprentices Club station) busy assembling
these kit transmitters for R.A.F. groups
overseas.

General Arrangement
A short description of the kit transmitter,

with photographs and a diagram, is given here
because of the great interest shown in it. The
transmitter has recently been re -designed to
incorporate the Geloso VFO unit. Since the
preparation of kits is done voluntarily by
G8FC club members at the Hq. station at
Locking, this has reduced the amount of work
involved, and at the same time, produced a very
sound design. The PA stage has also been
changed by the introduction of a QVO6-20 in
place of the 807, with the Geloso design of
pi -network output circuit.

The VFO is the Type 4/101, with a 6V6
output stage, which was fully described in the
March, 1957, issue of Short Wave Magazine.
It provides ample drive on all bands to the

Table of Values
Circuit of the R.A.F.-A.R.S. 50 -Watt Transmitter

Cl, C2,
C3 .001 AF, disc cera-

mic
C4, C6,

C13 = .001 ixF mica, hi -
test

C5 = .001 µF, 500v.
C7 = 175 µµ17, tank

tuning
C8 = .001 AF (500+

500 µµF) output
tuning

C9, CIO = 8 AF, 500v. DC
smoothing

C11, C12 = 8 AF, 600v. DC
smoothing

RI = 10,000 phms, 5-w.
R2 = 22,000 ohms, 5-w.
R.3 = 35,000 ohm

pot'meter, drive
control, 2-w.

R4 = 27,000 ohms, 2-w.
R5 = 10 -ohm meter

shunt (or as
necessary)

R6, R7 = 15,000ohms, 10-w.
R8 = Meter shunt, to

read 0-200 mA

R9 = 5,000 ohms, 10-w.
R10 = 500,000 ohms,

bleeder, 1-w.
SI = Wave -change

switch, Yaxley
type progressive
shorting

S2 = Meter switch
S3 = Function switch

Ch.1,
Ch.2 = 10 Hy. at 150 mA

T1 = 500-0-500v./
300-0-300v. at
250 mA

Fl -- 1 amp. mains fuse
F2 = 250 mA HT fuse

RFC1 = Eddystone 2.5 mH
RFC2 = Labgear heavy

duty transmitting
type

PI = Pilot lamp
VI = QV06-20, Mul-

lard
V2 = 5Y3, Brimar
V3 = 5U4G, Brimar
V4 = VR-150/30

Brimar

COIL DATA

Ll 5 turns air wound, 16 SWG enam., one -inch diameter winding,
spaced to 1} -ins., for 28 mc.

L2 26 turns 16 SWG enam. on 2+ -in. diameter Eddystone frequentite
coil former assembly Nos. 1090/1091/1092, tapped at 2 turns
for 21 mc, at 5 turns for 14 me, and at 10 turns for 7 mc -- or
Geloso standard pi -network PA unit.
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Geloso VFO Unit (output 80-10m incl.)

450vStab..
6.3v-s- M
ti

+300v

F4

TI

230r ,-

F

to tag 6
on Geloso unit

a

 
V2 5Y3

R4

R5
Key

RFC2

Cpl1c
TC3T

Ohl

' 606TO 1-T
C9 * CIO

4P-

1/3: 5U4G

Ch 2

V4 VR450

C4 Li L2

0

To tag 7 on+300v Gcloso unit

RIO

Sta b

+500v

S3

V4

+500v

Essential circuitry of the HF-band kit -type transmitter, on which notes are given in the article. A standard Geloso VFO Unit drives
a band -switched PA, and the power supply capacity and control switching provides for either CW or phone working - though, as
sent out to R.A.F. Amateur Radio Society club stations, a modulator is not included in the kit. A number of these transmitters are

already on the air at the stations of overseas member -groups of the R.A.F.-A.R.S.

PA, which runs at about 50 watts. Care has to
be taken to keep the lead to the PA grid as
short as possible in order to prevent loss of
drive. A single meter is used to measure PA
grid and plate currents, a suitable multiplier
being included in the " Amp " position of the
meter switch. Incidentally, when using
" surplus " meters, it is always necessary to

verify that there is no shunt mounted inside the
case, or much time may be wasted in looking
elsewhere for the cause of apparent low drive,
or insufficient plate current. As will be seen
from the photograph, the Geloso unit has been
modified slightly by removing the cord drive,
and fitting an Eddystone full vision dial and
drive, which is directly coupled to the tuning
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shaft. Some note vibration had been found
when using the cord system, which now seems
to have been eliminated. The PA stage is
completely de -coupled and Ferrox beads are
used on the grid and anode leads of the
QVO6-20 to avoid parasitic oscillation. All
cathode pins are separately by-passed. The
tank input tuning condenser is 175 ,u,uF whilst
a twin -gang receiving type, 500 + 500 ,u,uF, is
used on the output side. The controls on the
front panel are self-explanatory, and can
be enumerated briefly as follows : below the
meter, the function switch (marked "Stand -By,"
" Net," " CW " and " Phone ") the drive control
potentiometer, the VFO wave -change switch,
key jack, pi -output (PA band -change) switch,
input and output tuning condensers and, in the
bottom right hand corner, the meter switch.

Though a modulator is not provided with the
kit, phone can be used if required, and the

power unit and switching have been designed
to provide for this facility. In addition to the
heater supplies, it gives a stabilised 150v. to
the VFO, 300v. to the buffer stage and 500v. for
the PA and modulator (if used).

The whole transmitter is enclosed in a case
of Eddystone 358X receiver pattern, and makes
a very attractive " table -topper." Several of
these kit transmitters are already on the air,
both in this country and overseas, and those
readers who have heard the very fine CW
signal emanating from VS1GZ over the past
twelve months will realise the capabilities of
the equipment as described and illustrated here.
Other " kit " stations are ZC4GT, VS9AD,
ZB1LQ, ZC4AM, G3IRS, 3KHM, 3LHT and
3KQB-all R.A.F. Amateur Radio Society
member groups. The material for this article
was prepared by A. E. Seymour, G3GNS, of
R.A.F. Locking.

Set-up in " Studio E," Lime Grove, when the BBC did an Amateur Radio broadcast on December 9. G3KEP is seen at the Eddystone
888A receiver, tuning in W3BIW on 10 -metre phone - with G5CS (right) of the Science Museum, and Mr. Arthur Garratt (centre)
of the National Physical Laboratory, looking on. The transmitter is a Labgear LG.300, with its associated modulator and power
supply unit, and the aerial a Labgear Bi-Square beam for 10 metres. Our always -helpful G.P.O. co-operated by issuing the special
(and most appropriate) callsign GB3LG. Though the programme was, of course, rehearsed in detail, as broadcast it was actuality,
in that W3BIW was genuinely raised and worked while the BBC TV transmission was on the air - and anyone who has ever attempted
to give a demonstration of a DX QSO will appreciate what that meant to the anxious participants ! " Short Wave Magazine " was
glad to be able to assist in various ways in the mounting of this broadcast - which has been commented upon favourably from all

parts of the country - one of the aids being a copy of our Great Circle DX Zone Map, seen pinned up on the wall to the left.
(Copyright photograph, courtesy BBC)
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Straight PA for 70
Centimetres

USING THE MULLARD
Q Q V 0 2 - 6

J. A. PLOWMAN, A.M.Brit.I.R.E. (G3AST)

This is an original design for an RF amplifier
on 430 mc, using a new double-tetrode. The
unit as described here is suitable for either

portable or fixed -station work.-Editor.

INCE the introduction of the new Mullard
QQV02-6 double tetrode, little has been

heard of it in amateur circles. This is unfor-
tunate, for not only is this valve of very modest
dimensions, but it is exceedingly easy to drive
as a straight -through PA stage, is very
moderately priced, and exhibits excellent effi-
ciency up to nearly 500 mc.

In view of these compelling characteristics,
the writer was tempted to construct a trans-
mitter power stage utilising one of these valves,
and was delighted to find that it has proved
itself a very worth -while addition to G3AST.

The unit
the existing two -metre rig, which employs push-
pull 6C4 valves in the final ; this was described
in the April, 1952, issue of Short Wave
Magazine, but almost any two -metre drive,
above a watt or so, would be entirely adequate.

In order to utilise the QQV02-6 to its fullest
capacity, it was decided to run " straight
through." It was necessary, therefore, to em-
ploy a tripler stage between the exciter and this
double-tetrode PA stage. As it was incon-
venient, at G3AST, to modify the existing

equipment, the tripler stage was mounted on
the same chassis as the PA.

Owing to the low drive requirements, an
ECC91 was more than adequate to drive the
output stage, and this valve, acting as a push-
pull tripler, was " unity coupled " to the PA
grids. This method of coupling tends to be
somewhat inefficient, but that was quite accept-
able in this instance owing to the " spare "
drive available. (It also has the advantage that
the number of tuning coils is reduced.) Should
sufficient drive not be available, an improve-
ment could be effected by ensuring that the
grid loop resonates with the input capacity of
the QQV02-6.

Very low screen voltage is recommended for
the PA valve, this being obtained from the
HT rail via a dropping resistor, or from the
modulated supply in the case of 'phone
operation.

The final anodes of the PA are series tuned,
as this provides greater efficiency. The output
capacitance of the QQV02-6 is, however
extremely low, and should the half -wavelength
lines prove an embarrassment (by reason of
their physical dimensions) a quarter -wave line
would still be reasonably satisfactory.

standard
co -axial outlet on top of the chassis, utilising
the usual hairpin loop. A series capacity is
provided here, however, to cancel the reactance
of the loop, and improve power transfer. Foam
polythene TV co -axial is used at the writer's
QTH, and a material reduction in cable losses
can be effected.

Pilot lamps can be used as a dummy load,
but care should be taken to terminate the
co -axial correctly, if the lead is more than a
few inches long. [Over

Under -side view of the 70 cm tripler-amplifier by G3AST, with the 430 me half -wave PA section on the right ; the elements for L5
(see Fig. 1) are 6 ins. long. The valves are ECC91/QQV02-6, and the internal chassis size for the unit is 12 ins. by 2 ins., with a 1 -in.

drop - see text.
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V2

Fig. 1. Circuit of the 70 -centimetre tripler-PA unit designed and described by G3AST. The RF output valve is a Mullard QQV02-6,
and the general layout arrangement is shown in the under -view photograph. Dimensions for the loop inductances are given in Fig. 2,

and all values in the table herewith.

Construction
The unit is actually constructed on a 24 g.

brass sub -chassis, bent in the form of a " U '
12 in. by 2 in. with sides 1 in. high. The sub -
chassis is contained inside a 5 in. x 17 in.
standard chassis to provide an appearance
match with the two -metre gear. (This actual
method of construction has no significance !)

The whole unit was built, and in fact, all
the development work was done, using the
brass sub -chassis alone.

All connections to the unit are brought out
through the sides of the " U " via feed -through
insulators, except those which require by-
passing, which are made with capacity bushes,
the latter item being very effective owing to
their low internal inductance. The brass sub -
chassis was first drilled for the tuning con-
densers, and, using it as a template, correspond-
ing holes made in the larger chassis. Using
the tuning condensers as temporary bolts, the
unit was assembled inside the large item and
both the valve holes and attachments made in
conjunction. This ensures that the items will
mate at a later date. Only four bolts were
required to attach the two chassis together,
almost sufficient attachment being obtained
from the various components.

The output of the existing two -metre trans-
mitter was 300 ohms, and this was fed to the
push-pull input coil through two P.T.F.E. feed -
through bushes, and connected to the coupling
coil of insulated wire inter -wound amongst
turns of L2. Drive can be varied by adjusting
the linkage of this coupling.

The input coil L2 is tuned by a split stator
microdenser, and bias for this tripler stage is
obtained from the grid leaks.

The anode circuit of this valve is a quarter -
wave hairpin loop which, being very tightly

Output

Table of Values
Fig. 1. Circuit of the 70 cm PA by G3AST

Cl = Eddystone Type 551,
25 x 25

C2, C3 15 ;if& disc Cera-
micon

C4 Modified Eddystone
Type 551, 3 -rotor
2 -stator each sec-
tion

C5 = .001 feed -through
bush

C6, C7 = .001 fiF sub -min.
Ceramicon

C8 = Eddystone Type 552,
25 x 25

C9 = Philips 2-8 µµF trim-
mer

RI, R2
R.3
R4

R5, R6
R7

= 33,000 -ohm, 1-w.
= 22,000 -ohm, 1-w.
= 1,500 -ohm,
= 2,200 -ohm, -}-w.
= 5,600 -ohm, 1-w.

VI = ECC91, Mullard
V2 = QQV02-6, Mullard

COIL DATA

Ll = 3 turns insulated flexible PVC, interwound with L2.
L2 = 4 turns 17g. " Lewmex M," on 3/8 -in. diam. former, centre -

tapped.
L3 = Hairpin loop, see sketch Fig. 2 for dimensions.
IA = Hairpin loop, see sketch Fig. 2 for dimensions.
L5 = Half -wave line: 17g. " Lewmex M," spaced 5/8 -in. centres,

6 -in. long, toed in at V2 anode pins.
1.6 = Suitable hairpin loop for L5, see sketch Fig. 2.

coupled to the final grid, is rather broadly
tuned. The tuning control for this stage is of
similar pattern to Cl, but most of the rotor and
stator plates are removed (see above). The
modified condenser covers the tuning range
quite adequately. The grid circuit following,
being well damped by grid current, is broadly
tuned by the input capacity of the PA valve,
and has no tuning control. Screen supply for
this stage is obtained via a feed -through
capacity and dropping resistor R7 from HT + ,

note being made of the low HT rail voltage
that is permissible.

The anode circuit of the PA is series -tuned
by another microdenser, C8, the capacity of
which might seem somewhat large to those un-
familiar with this mode of operation. The
stator vanes of this condenser are at HT
potential, and care should be taken to avoid
them taking up any metal swarf, otherwise the
HT will be shorted to chassis ; the rotor is of
course at earth potential, and therefore quite
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safe to handle from the top of the chassis.
The HT feed for series tuning is supplied at

the voltage node and in this case the 2,200 ohm
resistors R5, R6, are acting as voltage droppers
and RF chokes. This is necessitated because
the HT rail allowed for the QQV02-6 is only
175 volts, but has the advantage that the
" chokes " are truly aperiodic, and will obviate
any ringing troubles. They also act as safety
resistors, should an abnormally heavy HT
demand develop.

The coupling loop is short and stiff enough
to be fitted in situ without any additional
anchorage, this being accomplished by wiring
the hairpin directly between the output recep-
tacle and the series capacity, which is sweated
to the side of the brass chassis, providing ex-
cellent rigidity. The output loop is adjusted in
place such that it runs parallel with the half -
wave lines, with a spacing of about a quarter
inch.

Tuning and Setting Up
The unit was designed to be reasonably

foolproof, as difficult or " fussy " adjustments
are always a curse in the field.

Anyone in possession of a grid dip meter for
both 70 cm and Two will experience no diffi-
culty in setting up. The grid dip meter in the
writer's possession extends to 180 mc only, and
in consequence the 70 cm section lengths were
arrived at by cut -and -try methods. However,
having established suitable dimensions for the
latter, no trouble should be experienced.

The input circuit was tuned right up " on the
nose " using the grid dip meter. Check can
be made using the grid current as an indication.
The two grid leaks should be strapped together,
and by-passed to earth, before being led away
to a 0-5 mA meter, connected between the
" cold " ends and chassis.

Using this method, connect heaters, and tune
Cl, for maximum grid current in V1. Open
the bottom end of R3, and insert meter between
bottom end and earth ; be sure to by-pass the
" earthy " end with a 001 µF Ceramicon or
miniature mica condenser. Tune C4 to give
maximum grid current to the PA with HT
on V1 only.

Solder R5 and R6 approximately in position,
and clean a good inch of wire either side the
connection.

A 60 milliamp. pilot bulb may now be con-
nected to the output socket, and reduced HT
applied to the PA plate and screen. Tune C8
for maximum output, and having done so, care-
fully touch an insulated handle screw -driver
along either line to establish a point where no

TAP

/2 TAP 13
=_.

f613"

y1 RAC. L4

(\I.:Vito. L6

3'
-1

Fig. 2. Dimensions details for the hair -pin inductances in
the G3AST 430 mc tripler-PA unit. The wire specified is
17g. Lewmex-M enamelled, which could be substituted by

log. enamelled copper.

flickering of the lamp occurs. This point is
the correct voltage node, and may vary from
model to model. Once this is found, the HT
should be taken off, the resistors R5 and R6
resoldered at this point, and the HT reapplied.
Unless the tapping point happened to be right
first time, slight readjustment of C8 may now
be necessary for maximum output. Check back
over the previous stages using the output lamp
as indicator, to counteract any slight final trim-
ming necessitated by removing the grid meters,
and reinstating the grid leaks.

The 60 milliamp. bulb can now be replaced
by a 6.3 volt pilot bulb, and full 175 volts
applied to the PA. It should be noted that this
figure is the actual plate voltage, checked at the
RF end of R5 and R6. A much more usual
HT rail voltage is employed, but account must
be taken of the drop in these two resistors.

The dummy load of 6.3 volt pilot bulb will
light quite brightly ; a further increase in
brilliance can be effected by trimming out the
pick-up loop inductance with C9. The trans-
mitter is then ready for testing on aerial.

While no tests have been made on the air
at G3AST with this gear, field strength checks
show that the RF output is superior to much
more ponderous gear consuming many times
the current.

Will your Station pass an Insurance Inspection ?
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WHEN we left off last month,
about November 27, it was

during a spell of good conditions
for tropospheric DX, which had
been building up steadily since
November 18. This trend con-
tinued right up to December 6,
when the whole picture changed
again, and the GDX went out.
One of the good evenings during
the period November 27 to
December 6 was December 1, a
Sunday, during which signals were
loud and steady, over almost all
England. Till the 14th, conditions
were " winter " again-then, on
December 15, when the glass had
gone high once more and the
north-easterly gales had died down,
the north -south paths opened and
some very good GDX contacts
were heard in progress during the
evening of the 15th. The general
picture after that was average -to -
poor, with not much activity,
until Christmas Day, when your
A.J.D. took a turn round the two -
metre band and heard some greet-
ings-QSO's going on, in the old
tradition.

In spite of the rather dull
impression that may be. given by
the foregoing, there is quite a lot
to discuss. And even at that, it is
probable that there were reports
on the way to us while this was
being written, because, by Decem-
ber 20, the mail (even across
London) was running up to four
days late.

Those who may be on regular
schedule with, or who have been
listening to, PEIPL will probably
know by now that the station was
closed on VHF with effect from
December 19 - not " for re-
decoration," nor to " reopen under
new management," but because of
internal reorganisation. The
operathrs of PEIPL hope to have
their very fine station on the air
again by the end of January or
the beginning of February, when
they look forward to resuming
their regular schedules, and open-
ing new ones with U.K. stations.
Some details regarding PEIPL
were given in " VHF Bands " in
the Sentember issue. from which it
will have been seen that the G
stations on regular daily schedule
with PE1PL were G2HCG. G2NY
and G6FO. For G2NY (Preston)
at extreme distance, contact one-

-1116.

A. J. DEVON

Some Tropospheric Openings-

Trans-Atlantic Two -Metre
Schedule-

Restricted U.K. Permits for
52.5 mc-

Station Notes and News-

way if not both ways was possible
on about 50% of occasions. In
the case of G2HCG and G6FO,
however, both at 220 miles -plus,
PE1PL was always worked and
the path was 100% reliable, better
signals both ways being obtained
by G2HCG than by G6FO ; for
the latter, the schedule produced
67 contacts in a row, in the sense
that whenever a QSO was due, it
was made. This was certainly not
because of some special cleverness
at Maids Moreton, but because
PE1PL runs plenty of power, a
high -gain beam, and a very good
receiver, so that any DX station
attempting to work them gets all
the assistance possible. The
characteristics of the PE1PL signal
at the G6FO end can be likened
to any far -DX signal pn the HF
bands-echo, deep fading, flutter
QSB, phone sometimes readable
on a weak carrier and at other
times hard to read on a strong
carrier, due to phase distortion,
but quite often loud and steady.
Whatever the conditions were,
however, an R5 contact was
always possible on CW, even if at

times it was a matter of scraping
round in the noise.

Trans -Atlantic DX Watch

In the June 1957 issue, in this
space, we mentioned the possi-
bility of ex-MP4BCA being able
to open up on two metres from a
specially favourable site (for the
UK) off the Newfoundland coast.
This is now in train, and he is
there at Ramea Is., 70 miles N/E
of St. Pierre (FP8), listening,
whenever conditions seem favour-
able, over 144-145 mc during
2200-0330 GMT, using a good
converter into an SX-100, with a
16-ele beam. W's are being heard
satisfactorily, and during Auroral
displays " many unidentifiable
signals " have been received. It is
also very interesting to note that,
on occasions, Prestwick aircraft
control tower on 121.5 mc has
been logged by ex-MP4BCA-so
there should be a good chance of
G signals being heard if we get
the right conditions across the
Atlantic.

As soon as the rather tedious
and tiresome local licence formali-
ties can be gone through, ex-
MP4BCA will be on with a VO1
call -sign, and a 200 -watt trans-
mitter, all ready to go. Imme-
diately the call is issued, he will
be letting us know, and the idea
is to establish a talking channel
on one of the HF bands, so that
schedules can be lined up, and
reports exchanged, for the more
effective U.K. VHF operators who
may be interested. More of this
very interesting prospect later. In
the meantime, call " CQ DX
Ramea " on a beam heading of
about 300° whenever the band
seems open to the west ; in view
of the listening schedule at the
other end, it would be no bad
thing if our better -placed DX
operators did this at intervals
during 2230-2330 whenever they
are on. We shall get the news
quite quickly from the other end
if anything transpires - and you
never know !

Notes and News
G2HDR (Stoke Bishop, Nr.

Bristol, and not too well located)
was naturally very pleased to get
a CW contact-the record for his
station-with G3CCH in Scum
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TWO METRES
ALL-TIME COUNTIES WORKED

LIST
Starting Figure, 14

From Fixed QTH Only

Worked Station

78

73

71

70

68

66

65

64

63

62

61

60

'59

58

57

56

55

53

52

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

G5YV (787)

G6NB

G3CCH

G6XM

G3BW, G30110

EI2W (286), G3IUD (302),
G5BD

G5MA

G3BLP

G2FJR (542)

G3KEQ

G3HBW

0201 (402), G3DMU

G3EHY, G4SA

G3FAN (637), G3I00, G8OU

G8SB

G3WW (770), G5DS (654)

G2HDZ (495), G2IIIF, GSBM,
GW5MQ

G2AJ (519), G4C1,. GM3EGW
(196)

G2NH, G6RH, G6XX, G8VZ,
GW2ADZ

G3ABA, G3GSE (518)

G3HAZ (358)

G3FIH, GSML, G6TA (487)

G3DKF, G3JWQ (357), G5WP

G2CIW (247), Q3LHA, G4HT
(476), G5BY, G6YU (205)

G2AHP (647), G2DVD (362),
G2XC. G3BJQ, G5JU

G3BK, G8DA

G2DDD, G3BA, G3COJ,
G3DLU, G3HWJ, G3K HA
(262), G4RO, GSDF

G2HOP, G3BNC, G6CI (220)

G2CZS (282), G2FQP, G3DO,
G3WS (255)

G3CGQ, G3IER, G8KL

G2IQ, G3DVK (208), G3GBO
(434), G3VM, G8IL (325)

G2FCL (234), G3APY, G3CKQ,
G3HTY, G5MR (343), G8VN
(190)

G2FNW, G2FZU (180),
G3DLU, GC3EBK (2601

G2DC (155), G3CXD, G3DLU
G3IIT, G3KUH (169), G6CB
(312), G8IP

G3FZL, G3FYY (235), G3HCU
(224)

thorpe on November 30. Also on
that same evening, G3IOE (New-
castle) was worked by G6NB,
G5MA and G3KEQ, in that order,
solid phone both ways ; these
contacts are noteworthy because
G3IOE is " right down in a hole,"
and can only be heard or worked
at GDX when conditions really
are good. Another nice contact
for G5MA (Gt. Bookham, Sy.)
was with EI6A. Wicklow -it gave
a great deal of pleasure at both
ends.

Worked Station

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

G3AEP, G3CKQ (162), G8IC

G3FUR, G3GFD, G3HHY(125)

G3HIL, G8QY, G8VR,
GC2FZC

G3HXO, G3KPT (108), G3KQF
G5RP, GM3DIQ

G2AHY, G3FRY, G3GOP (208),
G3GSO (160), G3GVF (129),
G3IRA, G3KEF (110), GSNF,
GW8UH

G3AGS, G3AKU, G3FIJ (194)

G3ITF, G3KUH, G8DL,
GM3BDA

G3CVO (231). G3DAH, G3ISA
(160), G6GR, GI 3GQB,
GW3GWA

G2BRR, G3CFR (125), G3SM
(211), G3YH, G4LX, G4MR
(189)

G3JMA, G3JXN (220), G5SK,
G6PJ

G3FD, G3FXG, G3FXR,
G3JHM

G3CWW (260), G3HSD. G4JJ/A
G5PY

G2DRA, G3AGR (135), G3A SG
(150), G3BPM, GSAM,
G8NM

G2AOL (110), G3DVQ, G3IOE,
G3IWJ, G6XY

G3EYV

G3FEX (118), G3GCX, G5LQ
(176)

G3DBP, G3JGY, GC2CNC

G3EGG

G3FRE

G3IWA

G2DHV, 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 140 or more,
a list showing stations and counties
should be sent, and thereafter added to

as more counties accrue.
 New 0TH

G3KPT, who used to be one of
the Bristol VHF group, is now
installed at West Bromwich, and
sends a first report from the new
QTH ; he is running 20-25w. to a
QQVO3-20A, with a 3-ele flat top,
and the results of one week's
work appear in the Activity
Report.

G2CIW (Cambridge) -to whom
your A.J.D. owes an apology for
having missed Jack's report for
the November issue -says that for
him the highlight of the period is
the apparent increase in 70 -cm
activity -on December 1st he
worked five stations off the cuff
and heard four others, including
PAOWAR. On the 15th, G2HCG
was raised on 430 mc for a new
contact, and another county on
that band.

Another to report success on
70 cm is G3HBW (Bushey Heath)
who found G3FAN, G3HAZ,
G3LGJ and G3LHA all workable
on November 30, with G2FNW
and G3JZG heard, at very good
strength. On the 24th, Arnold
did get G3GZM for Worcs., as
suggested in our last, and also
G3IRA, of Swindon, for Wilts.
On December 16, when conditions
were again good, G3HBW had
" unplanned " contacts with
G3HAZ and G3LHA, the latter
using a new 48-ele stack and being
S6-7 on phone.

G3LHA (Coventry) himself re-
porting says that on 70 cm he
now has a QQVO6-40A as a
straight PA on 434.68 me and is
looking round the band almost
every evening during 7.00-8.30 ; he
says that activity in the Midlands
area is quite good, with some six
stations on regularly. Good GDX
worked by G3LHA on 430 mc
includes G3FAN, G3IRA and
G8AL, 9 counties now being
accounted for on that band.
G8VZ (Princes Risborough), on
two metres nearly every evening,
has found conditions varying from
poor to very good, and was glad
to work a number of stations new
to him in the north and west, at
distances of 100-150 miles.

G2AHY (Crowthorne, Berks.)
worked 29 stations during the
period, making his total 193S in
2+, years on the two -metre band :
but for 185 cards sent out, only
54 have come back- he would like
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enough to be able to claim his
VHFCC, so hopes some of the
outstanding ones will turn up !
G3DLU (Sheffield), temporarily
inactive due to a domestic up-
heaval, is putting in his time on
constructional work. G3KQF
(Derby) is very pleased with results
since improving his " view " to the
south ; F3LP has been worked for
a new country, making only one
more to get for entry into the
Countries Worked table.

From G3KEQ (Sanderstead)
comes claims to bring him up-to-
date in the tables ; among interest-
ing stations he mentions as
worked during the tropospheric
openings are DL3NQ, G3IOE,
GI5AJ, GW3FKO/P (Cardigan),
GW3GWA, PAO0V and PAORG.

SWL Woodhouse (Storrington)
got his share of GDX during the
good openings in the early part
of the month, giving the week -end
November 30/December 1st as the
most fruitful period ; a particu-
larly interesting signal for him was
G3JGY/M, from near Malvern.
SWL Winters (Melton Mowbray)
is doing very well with the new
beam and reports plenty of acti-
vity " locally and up and down the
country " during the fine spell ;
he has now heard four countries
and 30 counties. SWL Karlsson
(Malsryd, Sweden) writes as a
regular follower of this piece, re-
porting for the first time ; he has
heard 7 countries on two metres,
using a CC converter and 16-ele
stack, and also listens on 50 mc-
on that band he has logged 306
different W's in 28 states, with
an RF-26 unit and a 3-ele flat
top. Nice going !

EI2W (Dublin) is still hard at
it on six metres -he reports his
totals as 159 contacts with 119
different stations in 28 states for
the period October 26 to Decem-
ber 8, with TG9JW heard, and
EI2W heard by PZ1AE, as best
DX -and what DX !

U.K. 6 -Metre Permits
Just as this issue was going

down, we got it that the G.P.O.
will allow, on application indi-
vidually, operation on 52.5 mc for
a limited period of six months
during (for most people) the hours
between 0100 and 0930 GMT
only. Unfortunately, this agree-
able concession is of very limited

TWO -METRE ACTIVITY REPORT
Lists of stations heard and worked are requested for this section, set out in the

form shown below, with callsigns in strict alphabetical and numerical order.

G3KQF, Derby.
WORKED: F3LP, G2AHY,
2CRL, 2FNW, 2MV, 3BEX,
3BFP/A, 3CGQ, 3DBM,
3DJJ, 3FAN, 3FD, 3GFD,
3GSO, 3GZM, 3HBW, 3HXN,
3HYH, 3HZK, 3IJB, 3IUK,
3JXN, 3KAG, 3LGJ, 3LHW,
3LOK, 3LTF, 3MA, 4DC,
4IB, 5JU, 5MA, 6YU.
(November 20 -December 15).

G2HDR; Bristol, 9.

WORKED: G3CCH, 3FIH,
3HHY, 3HXN, 3IER, 3IRS,
3KHA, 5BM, 5DW.
HEARD: G3BA, 3EJO,
3FAN, 3GTN, 3GUX, 3HBW,
3HWC, 3IWJ, 3JWQ, 3JXN,
3JZG, 3KEQ, 3KMT, 3KQF,
3LAY, 3LHA, 3MA, 5MA,
8VZ. (November 24 -December
16).

G3KPT, West Bromwich,
Staffs.
WORKED: G2NY, 3BA,
3EJO, 3ENY, 3GGR, 3HAZ,
3IRS, 3JZG, 3KEQ, 3KMT,
3LDW, 5MA, 6SN. (December
8 -December 15).

G2AHY, Crowthorne, Berks.
WORKED: F3LP, G2FNW,
2HCG, 2NY, 2YM, 3BEX,
3B11, 3CO, 3FIH, 3FMI,
3FQS, 3GFD, 3HA, 3HZK,
31BI, 31IT, 3IWJ, 3JZN,
3KEQ, 3KQF, 3LOK, 4DC,
5DW, 5HN, 6AG, 6XX, 8AL,
8SK, 8VZ. (November 18 -
December 14).

SWL Tomlin, Malvern, Worcs.
HEARD: F3LP, G2AHY,
2ANS, 2ANT, 2ATK, 2AUD,

2DCI, 2FKZ, 2FMO, 2FNW,
2HCG, 2HGR, 2JZ, 2MV,
2NY, 2YM, 3AGS, 3ANB,
3APY/M, 3ARK, 3BA, 3CBU,
3DF, 3DJJ, 3EJO, 3ENY,
3EYV, 3FAN, 3FEX, 3FIH,
3FU, 3FTN, 3GFD, 3GHO,
3GSO, 3GTN, 3GZM, 3HAZ,
3HBW, 3HWC, 3HXN, 3HXS,
3HZF, 3HZK, 3IER, - MIT,
3100, 3IWJ, 3JNI, 3JQN,
3JWQ, 3JYZ/A, 3JZG, 3JZN,
3KEQ, 3KFD, 3KHA, 3KQF,
3KUH, 3LAY, 3LDW, 3LHA,
3LOK, 3LTF, 3LZP, 3MA,
3MAX, 4DC, 4MK, 4PS,
5BM, 5CP/A, 5DW, 5MA,
5YV, 6AG, 6JK, 6LL, 6NB,
6SN, 6WF, 6XT, 8AL, 8SK,
8VZ, GB2RS, GW8UH.
(November 1-30, week -ends
only.)

3HYH, 3HZK, 3100, 3IRA
3IRW, 3IWJ, 3JWQ, 3JWQ/A,
3JXN, 3JZG, 3KEQ, 3KKV,
3KQF, 3KUH, 3LHA, 3LHW,
3LTF, 3WW, 4MK, 5CP/A,
5DW, 5KG, 5MA, 5YV, 6AG,
6NB, 600, 6XT, 6XX, 6YU,
8AL,8VZ,GB2RS,GW3GWA,
PE IPL.
HEARD CW: G2CIW, 2FKZ,
2NY, 3BEX, 3CCH, 3GSO,
3HBW, 3100, 3JWQ, 3JXN,
3JZG, 4MK, 5MA, 5YV,
6XX, 6YU, GB3IGY.
(November 13 -December 8).

SWL Woodhouse, Storrington,
West Sussex.
HEARD: G2ABD, 2AHP,
2AHY, 2AIH, 2ANS, 2ANT,
2AUD, 2BDP, 2BMZ, 2DDD,

G8VZ, Princes Risborough, 2DSP, 2DVD,
Bucks. 2GG, 2HCG, 2HGR, 2HOP,

2JM, 2MV, 2NM, 2NY,
3ANB, 3BA, 3BBR, 3BEX,
3B11, 3CBU, 3CGE, 3CNF,
3CO, 3DJJ, 3DKF, 3EFP,
3EJO, 3FAN, 3FEX, 3FIH,
3FKO, 3FP, 3FQS, 3FTN,
3GDR, 3GHO, 3GJJ, 3GSO,
3HAZ, 3HBW, 3HCU, 3HHY,
3HLH, 3HXS, 3HZJ, 3HZK,
3IAM, 31BI, 3IGS, 31IT,
3100, 3IRS, 3IUL, 3IWJ,
3IYX, 3IZD, 3JGY/M (Here-
ford), 3JHM, 3JR, 3JWQ,
3JXN, 3JZN, 3JZG, 3KHA,
3KQC, 3KQF, 3LAY, 3LGJ,
3LHA, 3LHW, 3LOK, 3LTF,
3LVO, 3WW, 4DC, 4MK,
4PS, 5DS, 5DW, 5MA, 5NF,
SUM, 5US, 5WW, 5YV, 6AG,
6AG/M, 6F0, 6JK, 6LL,
6NB, 60X, 6WF, 6YU, 8AL,
80S, 8VZ, GB2RS, GW8UH,
ON4BZ, PE1PL. (November
19 -December 15).

WORKED: G2BMZ, 2FNW,
3DJJ, 3DKF, 3EJO, 3FIJ,
3FKO, 3FMI, 3GFD, 3GSO,
3HA, 3HAN, 3HHY, 3IER,
3100, 3IRS, 3JWQ, 3JXN,
3JZG, 3JZN, 3KHA, 3LHP,
3MA, 3MAX, 4MK, 5BM,
5YV, 6WF, GW8UH.
HEARD: GI5AJ, ON4DW,
PAOGER. (November 17 -
December 15. All over 50
miles only).

SWL Winters, Melton Mow-
bray, LeicS.
HEARD, PHONE: G2BVW,
2CDB, 2CRL, 2FKZ, 2FMO,
2FNW, 2HCG, 2HGR, 2NY,
3APY/M, 3BA, 3BEX, 3BU,
3CGQ, 3DBM, 3DJJ, 3EVV,
3FAN, 3FIH, 3FMI, 3GGJ,
3GHI, 3GHO, 3GSO, 3HAN,
3HBW, 3HMH, 3HXS,

practical value, because for one
thing 52.5 mc is an awkward fre-
quency for W/VE stations, and
for another Trans -Atlantic DX
openings are known to occur only
between about noon and the early
evening hours - say, 1200-1700
GMT. However, those operators
in Glam., Mon. and Northumbs.
(and the Western Highlands of
Scotland !) whose applications may
be accepted are not restricted to
the 0100-0930 period.

There could, of course, be full
daylight paths at DX distances to
the east between about 0700 and
0930 GMT -but note that to work
VK/ZL you must be able to
receive on 56 mc, our old band,
while they have to listen on 52.5
mc, a frequency they do not now
use, having recently been turned
off the 50 mc band. (Uncompli-
cated, or isn't it !). Though we fear
that, like 70 mc, 52.5 mc will
attract only the temporary atten-

tion of a few enthusiasts, let us
not fail to acknowledge that the
Post Office authorities are doing
their best to be helpful under con-
ditions which are also difficult for
them.

Happy New Year
This issue should reach you

when that greeting still really
means something - your old
A.J.D., who slogged this piece out
over Christmas, is glad to be able
once again to send his good wishes
to all who follow " VHF Bands,"
and to thank the many readers
who thought of sending him cards
and good wishes for the season.
They were greatly appreciated.

Dead -line for the February issue
will be Wednesday, January 22 -
addressed to : A. J. Devon.
" VHF Bands," Short Wave
Magazine, 55 Victoria Street,
London, S.W.1. With you again
on February 7, all being well.
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Phase
and Frequency

Modulation
DISCUSSING THE

FUNDAMENTALS, AND A
CIRCUIT FOR PHASE

MODULATION
N. SHIRES (G3BTM)

This article deals in a general way with the
mechanics of some of the less -used methods of
modulation, in particular phase modulation -
not well understood in Amateur Radio circles,
but nevertheless of considerable technical in-
terest, because it could in many instances be the
answer to the problem of phone operation

during TV hours.-Editor.

A S the character of an alternating currentA is governed by its amplitude, frequency,
and phase, the " distortion " of one or more of
these factors will enable intelligence to be trans-
mitted if the frequency used is suitable. When
the distortion is caused to vary the original
form in accordance with either telegraphy or
speech waveforms it' is generally referred to
as " modulation." We can therefore have
amplitude modulation (AM), frequency modu-
lation (FM), and phase modulation (PM) or
a combination of two or more. When more
than one system occurs, simultaneously (the
second is usually an undesirable by-product,
a notable exception being the use of either
FM or PM tone modulation to prevent selec-
tive fading on an AM telegraphy signal.

A short note on amplitude modulation is
necessary here to permit the establishment of

Carriellt1trIcy
Ic

(a)

Ic lc

).1 1I,
(6) (c) (4)

Fig. I. Showing relative positions of sideband and carrier
phases during one cycle of audio frequency with amplitude
modulation. lc is the carrier amplitude, and Im the sideband

terms of reference for all three systems. For
AM, the amplitude of the carrier envelope
varies by an amount dependent on the ampli-
tude of the modulating signal ; its frequency
affects only the rate at which the variations
occur.

Since with AM, only the carrier level varies
(Fig. 1) and the frequency is constant, a rela-
tionship between the carrier and modulating
frequencies can be stated. Assuming a carrier
frequency F of 1 mc is modulated by an audio
frequency of 1 kc, three frequencies will occur
in the output of the modulated stage ; they
will be the carrier frequency of 1 mc, with a
sideband on either side spaced in frequency
by 1 kc. The upper sideband will be higher
in frequency, 1.001 mc, and the lower will be
0.999 mc.

The amplitude of the sidebands have no
lower limit of power, but the upper limit is
governed by the carrier amplitude, since if the
original modulating frequency is to maintain
its character the variation about the mean
cannot exceed the original amplitude. When
this value is equalled, the output will be zero
at the negative peak and as there are two side -
bands, it follows that each must have an
amplitude one the carrier. On the
positive peak all the powers will be added and
the peak output will be proportional to the
square of the respective amplitudes, with the
modulating energy entirely in the sidebands.

Fig. 1 illustrates the case mentioned above
in which Ic is the amplitude of the carrier
with a constant frequency of 1 mc and Im is the
amplitude of the associated sidebands. As
the frequencies of these sidebands are above
and below the carrier frequency they will
appear to revolve in opposite directions with
respect to the carrier and the complete
diagrams must be considered to rotate at 1

mc, as shown by the arrow marked " carrier
frequency." The vertical axis of the graph
represents amplitude, and the horizontal axis
equals time, showing the modulation in this
instance to vary in phase quadrature (or at
right angles) to the time axis. Fig. la shows

Fig. 2. Carrier and sideband envelope arising from the con-
ditions shown in Fig. 1.
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Fig. 3 and Fig. 4. The Interpretation of these sketches is given
in the text.

the condition when both sidebands are in phase
with the carrier, their power being added to
the total radiated. Fig. lb illustrates the con-
dition one quarter -cycle of the modulating
frequency later, the phase of the sidebands now
being such that they are in opposition to each
other and in quadrature to the carrier, entirely
cancelling their effect on the carrier amplitude.
A further quarter of a cycle later the sidebands
will again be in phase with each, other, but in
anti -phase to the carrier ; this will cancel the
carrier frequency power as in Fig. lc. The
condition as in Fig. lb will exist again after
the next quarter -cycle (Fig. 1d) and with the
completed cycle the condition returns to Fig.
la. The shape of the envelope shown in Fig. 2
is that which will occur as a result of the modu-
lation described if the frequencies are sine -wave
in character.

Frequency Modulation

When frequency modulation is used the side-
bands at any instant are changed by 90° with
respect to the carrier when compared to the
AM condition. By reference to Fig. 3 the im-
portance of this can be seen. Fig. 3a shows
the sidebands in phase with each other and
lagging on the carrier by 90° ; this means that
they are effective only along the time axis and
cannot alter the amplitude of the carrier. Fig.
3b shows the condition one quarter of a cycle
later when the sidebands are in anti -phase and
in phase quadrature to the time axis. This
condition can be compared with that of Fig. lb
in as much as the modulating frequency having
no effect on the carrier, the fact that a phase

difference of 90° exists between the two illus-
trations can be ignored. A further quarter -
cycle of the modulating frequency later in time
will produce the eondition shown in Fig. 3c,
in which the sidebands are once more in phase
and in this case leading the carrier by 90°.
The effect, as shown on the envelope of Fig. 4,
is that when the sidebands are lagging on the
carrier it is reduced in frequency at a rate
dependent upon the modulating frequency ;
when the sidebands are leading the carrier, the
frequency is increased at a similar rate. It is
important to realise at this point that it is the
rate of variation which is determined by the
modulating frequency. The degree of frequency
variation is dependent solely upon the ampli-
tude of the modulating signal and is known
as the " frequency deviation "; this quantity
can be assumed as being equivalent to, the
amplitude of an AM signal.

If a carrier signal at a frequency of 2 mc
is required to be frequency -modulated at 1 kc,
it would appear in order to transmit the signal
by varying the carrier between the limits of,
say, 2.0001 mc and 1.99990 mc (or even less}
one thousand times a second. This condition
would also suggest that a frequency -modulated
signal could be transmitted over a very narrow
band width - in the case stated, the limits are
separated by only 200 c/s. The assumption
is, however, incorrect for two reasons.

In the first place the carrier frequency when
modulated cannot be sinusoidal as the length
of time required for the completion of adjacent
sections of a cycle are constantly varying at a
rate equal to the modulating frequency. A
study of relevant literature will show that the
distortion of an alternating frequency will cause
harmonics of the original frequencies to appear.
An analysis of a frequency modulated wave
(the proof of which is inappropriate to this
article) shows an infinite number of sidebands
appearing on either side of the carrier and

Ccirrier fsquency,Y
/1

4.ayi
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Fig. 5. Showing the variation of phase with the application_
of phase modulation.
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spaced from it in frequency by multiples of
the modulating frequency. With the 2 mc
signal modulated by a 1 kc tone, upper side -
bands will appear at 2.001, 2.002, 2.003 mc,
and so on, and the lower at 1.999, 1.998, 1.997
mc, etc. The relative amplitudes of these side -
bands are a function of the ratio of the modu-
lating frequency and the frequency deviation,
known as the " modulation index."

. The second reason is that the receiver would
have difficulty in demodulating a carrier with
such a small shift in frequency. This can, for
comparison, be likened to an amplitude -
modulated signal with an extremely low level
of modulation - so low, in fact, that the carrier
noise would mask the intelligence.

From the foregoing, similarities between AM
and FM become apparent. The rate of change
is determined by the modulating frequency,
the degree of change by the amplitude of the
modulation for both systems. In addition, the
rate of variation has no lower limit and wave-
forms suitable for telegraphy can be applied
to either system if desired, the resultant outputs
being Al and F1 respectively.

Phase Modulation. When phase modulation
is used the frequency and amplitude of the
carrier remain constant and Fig. 5 illustrates
the condition occurring. The line OX repre-
sents the position of the phase in an unmodu-
lated carrier in respect to the co-ordinate system
AOB, which should be considered as revolving
in an anti -clockwise direction at a rate equal
to the carrier frequency. When phase modula-
tion occurs the line OX will oscillate about
the mean position between the extremes
indicated by the lines OY and OZ. When
variations occur, the line OX (usually termed
a vector) will move toward the position OY
at a rate determined by the modulating fre-
quency, and at the extreme position OY the
vector must stand still, at least for an instant.
The vector will then reverse its phase and move
clockwise with respect to the motion of the co-
ordinate system. The vector OX will move
over the original position and finally reach the
opposite extreme OZ, at which point it must
again reverse its motion, and again for an
instant stand still. At the extreme positions
OY and OX the phase is stationary and a true
carrier frequency prevails as no phase -shift is
occurring. The fastest change in the speed of
the vector will therefore occur at the position
OX, which would be the correct position of the
phase if no modulation existed.

It is this variation in speed which accounts
for the equivalent instantaneous carrier fre-
quency change. Frequency maxima and minima

will occur alternately at the position OX. The
positions OZ and OY are determined by the
amplitude of the modulating signal, and the
maximum rate of change (equivalent instan-
taneous frequency change) is governed by the
frequency of the modulating signal. Therefore,
phase modulation is dependent upon both the
amplitude and the frequency of the modulating
signal. It "can be seen, therefore, that two
major differences exist between this method of
modulation and the other systems previously
discussed.

(1) The degree of modulation is dependent
upon both the amplitude and frequency
of the modulating signal,

(2) The equivalent frequency change is
reduced as the modulating frequency is
lowered, and therefore at zero
frequency no modulation occurs. Due
to this fact, telegraphy cannot be
achieved as in the case of AM and FM.

The sidebands generated in phase modula-
tion will be similar to those stated for frequency
modulation when an equivalent modulation
index exists.

Depth of Modulation. The limiting factors
for depth of modulation which are applicable
to AM have no counterpart for PM or FM.
The limit to which the phase or frequency can
be varied is governed simply by the ability of
any associated circuits to handle the frequency
spectrum required and the permitted band-
width for the particular frequency or type of
service.

Modulation Index. The modulation index
of a frequency modulated signal is the measure
of carrier frequency deviation divided by the
modulating frequency. This can be con-
sidered as being equivalent to the depth of
modulation in the AM condition. For FM
the modulation index will vary with the fre-
quency of the modulating signal as follows :
If the maximum frequency deviation in an FM
transmitter is 6,000 cycles, and the modulating
frequency is 1,000 cycles, then the modulation
index will be equal to one half the deviation
divided by 1,000, i.e., 3. If the modulating fre-
quency is 100 cycles the index would be 30.
For PM the modulation index will remain con-
stant for any modulating frequency due to the
relationship between the amplitude and fre-
quency of the modulating signals and the
carrier, as stated earlier. This modulation index
when discussed mathematically can be shown
to equal the phase shift of the carrier in radians.

So far, the general case of FM and PM has
been considered. In amateur service, a very
limited bandwidth is permitted and the resul-
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tant emission is termed narrow -band frequency
modulation. The usual operating condition
achieved is where the first sidebands are one
half the amplitude of the carrier. This condi-
tion will arise when the modulation index is
arranged to be 0.6 radians, i.e., the distance
between OX and OZ in Fig. 5 will be 34.38°.
When the above requirements are met, the
carrier-to-sideband relationship roughly equals
that for a 100% modulated AM signal. The
additional sidebands occurring in FM or PM
with a modulation index of 0.6 radians are
quite small in amplitude ; for instance, the
second sideband will only be about 1% of the
carrier amplitude, and the third considerably
lower. Obviously, such low levels can be
ignored for all practical purposes, but it must
be remembered that any increased amplitude
of the modulating signal will cause an increase
in these sideband levels. This increase could
result in severe splatter on the signal due to
increased bandwidth, and possibly distortion
of the modulating signal.

Advantages and Disadvantages of FM and PM
The main advantage of either system for the

amateur is the simplicity of the modulating
section of the transmitter. A single stage audio
amplifier will give sufficient voltage output for
satisfactory modulation from any type of
microphone. In the case of FM, a second

(To Be

valve is all that is required for the modulating
stage and any transmitter, irrespective of power
output, if VFO controlled, can operate on
phone with the aid of two small valves such
as the 6AM6. For PM two valves at least are
required for the modulator, but an advantage
is gained due to the increased frequency
stability obtained whether it be with a VFO
or a crystal controlled oscillator.

Interference to television reception often
results from the use of AM when the un-
modulated carrier does not show any trace.
In a case of this nature the use of either FM
or PM will permit telephony operation during
TV hours - an enormous advantage from the
amateur point of view. If AM telegraphy
causes trouble and a steady carrier is clear the
use of frequency shift keying will permit tele-
graphy also.

As there is no variation of amplitude with
FM or PM, Class -C stages can be used to
amplify the signal and frequency multiplication
is permissible whenever necessary. It should
be noted, however, that the modulation index
is increased by an amount equal to the number
of times the modulated signal is multiplied in
frequency. If multi -band operation is desired,
provision should be made to vary the audio
level applied to the modulator when the band
is changed, e.g., approximately half the level
would be required at twice the frequency.

Continued)

Simple Absorption
Wavemeter

FOR THE AMATEUR BANDS
R. H. WRIGHT (G3IBX)

UNDOUBTEDLY one of the most useful
accessories to have about the station is an

absorption -type wavemeter. Actually it is
debatable whether such an instrument should
be classed as an accessory, or whether it comes
under the heading of essential equipment-
particularly as the operator must be sure of
what he is doing when selecting the correct
harmonics in his transmitter.

Such a piece of equipment is both easy and
cheap to construct and the circuit shows a
particularly suitable instrument costing but a
few shillings to make.

The coils used are the Denco octal -based
plug-in types, " Blue Range," and by suitably

connecting the aerial coupling winding, an
auto -transformer effect is obtained which gives
a greater meter reading and so increases the
effective sensitivity of the instrument. These
commercial coils are used in preference to
home -constructed types in view of their
great efficiency. The numbering of the coil
connections in the diagram refers to the
pin connections on an international octal
valveholder.

A number of different germanium crystals
were tried in the original but there appeared to
be no noticeable difference in performance.
Final sensitivity will, of course, depend very
much upon the meter being used as a resonance
indicator. A meter having a full scale deflection
current of 50 or 100 microamps would be ideal,
but failing that an 0 to 1 milliamp meter will
function satisfactorily.

The whole instrument can easily be accom-
modated in a large Oxo tin-such a container,
or something like it, can usually be
obtained from the local grocer - and
with the octal base mounted on one
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side, or at the end, the coil will plug in
externally. When all cutting and drilling is
finished the tin can be given a coat of paint.

To use the wavemeter it is only necessary to
plug in the appropriate coil and then approach
the transmitter, adjusting the variable capacity,
Cl, for maximum meter reading ; this indicates
resonance between the transmitter and the
wavemeter tuned circuit. Beware of placing
the wavemeter too near the transmitter-the
microammeter can easily be overloaded and
damaged. If the milliammeter is replaced by
a pair of high resistance phones, the wavemeter
can be used as a phone monitor when on
telephony.

Calibration
While the specified coils will have a stated

frequency coverage, a more accurate calibra-
tion can be put on the instrument, relating
frequency to dial reading. This can be done in
several ways, of which probably the two
simplest are : (1) By working against a VFO,
itself calibrated from the receiver ; or (2) By
coupling the wavemeter to the receiver.
In method (1) the variation of VFO
note is heard on the receiver when the
wavemeter is brought into resonance with
the VFO oscillatory circuit, or just enough
coupling is, used to obtain a deflection on the
indicating meter. For method (2) the receiver
aerial lead is looped two or three turns round
the bottom, or earthy end, of the wavemeter
coil former ; then, as C1 is swung through
resonance, a change in receiver background
noise will be heard ; this is the tune point, the
frequency being as indicated by the receiver

Circuit of the Absorption Wavemeter, using standard Denco
plug-in coils. If the indicating microammeter is removed, a
headset can be plugged into the jack for telephony monitoring.
A piece of apparatus of this sort-costing very little and easier
to build than a crystal set-is one of the basic items of test

gear in the amateur station.

dial. A number of such points can then be
plotted for each coil.

In both methods-or any method of calibrat-
ing an absorption wavemeter-the coupling
should be kept as loose as possible, so that
resonance tune is only just detectable. This
ensures that the calibration being put on is
reasonably accurate, and that the wavemeter
tuning is not being " pulled " too much by the
coupling into the secondary circuit. In any
event, the calibration of an amateur -built
absorption wavemeter can never be made better
than " near -enough for practical purposes "-
but that is quite good enough for the purpose
intended.

For the circuit shown, coils are Denco Blue :
Range 3, 1.8-3.5 mc bands ; Range 4, 7-14 mc
bands ; Range 5, 21-28 mc bands. Cl is
300 µµF variable, or 500 µµF with .001
F in series to reduce the effective capacity ;

C2, .01 µF. ; the detector is a germanium crystal
diode, mounted in the wiring ; and M is a
moving -coil meter, 0-1 mA, or 0-100 or 0-200
µA for better sensitivity (see above).

DECEMBER DELIVERY LATE
The tragic occurrence at Lewisham on December

4 was the direct cause of the delay in the delivery,
throughout the country, of the December issue of
SHORT WAVE MAGAZINE. With the normal Charing
Cross outlet blocked to the Post Office and our
printers on the south side of London, it was not
until Saturday, December 7, that all deliveries could
be cleared, and December 11 before normal Post
Office routeing was restored.

DECEMBER - AMENDMENTS AND
CORRECTIONS

In the circuit on p.538 of our December issue, a
fixed capacity of 50-100 iu!AF should have been shown
between the second anode of V2 and the cathode of
V3. The circuit will give a result without this con-
denser, but G6LX explains that it is advisable to
include it to keep HT off the cathode of V3, and
the apparent current draw of V2 within reasonable
limits.

For his article on the Cubical Quad in the same
issue, GM3BQA omitted to give the spacing of the
tuning stubs as 4 ins.; he also points out that the
photograph is of an early test model of the array,
when stubs were being tried in the top sections of
the reflector elements ; these have since been
removed, all tuning being done with the stubs fitted
as in Fig. 4, p.524. In the diagram on p.523, Fig. 3,
a radial scale of 0-50 dB should have been shown
across the lower part of the drawing.

And in the caption to the graph on p.526, it could
have been mentioned that the S -meter scale chosen
was purely arbitrary, simply to accommodate the
receiver and its S -meter to the enormous signal at
first being radiated by S.I on 40 mc.

NEW YEAR HONOURS
A few days before this appears, Her Majesty's

New Year Honours List will have been published.
We shall be very glad to hear from any reader
holding a call -sign whose name appears in the List,
with a note of the distinction conferred.
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NEW QM
EI7AC, T. H. Perron, 5 Glenview

Terrace, Spa Walk, Mallow, Co.
Cork.

G3KNK, P. Lancaster, The
Vicarage, St. John's Chapel,
Bishop Auckland, Co. Durham.

G3KOV, G. J. A. Bird, 87 Combe
Street, Chard, Somerset.

G3KQI, J. L. Howard, 78 North -
cote Road, Knighton, Leicester,
Leics.

G3LDK, Mrs. D. Anthony, 53
Stafford Road, Ruislip, Middle-
sex.

G3LDM, E. B. Mason, 158 Lower
Richmond Road,  Putney,
London. S.W.15.

G3LEQ, G. L. Adams, 5 Byng
Road, Tunbridge Wells, Kent.

GW3LFM, M. F. Taylor, 20
North Drive, Rhyl, Flintshire.

G3LMK, G. V. L. Johnson, 83
Victoria Street, Narborough,
Leics. (Tel.:

G3LRP, P. N. Ackley, 89 Mul-
berry Place, Ryhill, Wakefield,
Yorkshire.

G3LUO, C. H. Evans, 39 Nevern
Square, London, S.W.5.

G3LVK, N. A. Lambert, 22 Sun-
derland Terrace. Bayswater,
London, W.2.

G3LWL, J. Morgan, 1 Shrapnel
Road, Well Hall, London, S.E.9.

G3LWP, R. L. Cutler, Barn Cot-
tage, Walberton, Arundel,
Sussex.

G3LYO, J. H. Cox, 161 New -
borough Road, Hall Green,
Birmingham, 28.

G3LZE, M. Henry, America
Lodge, Higher Lincombe Road,
Torquay, Devon.

G3LZF, E. Gittins, Green Hirst
Hey, Todmorden, Lancs.

G3MAG, W. E. G. Allwright, 12
Ashington Gardens, Peacehaven,
Sussex.

G3MAM, Dr. D. B. Sugden, 5
Church Street, Alfreton, Derby-
shire.

G3MAX, F. Nicholls, 29 Rectory
Road, Abbey Hey, Manchester,
18.

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
quarterly issue 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

OR a separate slip to QTH Section.

G3MAY, H. F. Stenhouse, 28
Pearl Road, Walthamstow,
London, E.17.

G3MAZ, H. V. Bell, 19 Pelham
Crescent, The Park, Notting-
ham, Notts.

G3MAZ/A, H. Y. Bell, 152 Kings -
way, Widnes, Lancs.

GI3MBB, A. McMurtry, 13 Upper
Canning Street, Belfast.

GM3MBC, J. H. Churchill, 46
Dalziel Drive, Glasgow, S.1.
(Tel.: lbrox 2418).

G3MBL, A. G. Edwards, 244
Ballards Lane, North Finchley,
London, N.12.

G3MBP, P. Masters, 110 Station
Road, Drayton, Portsmouth.
Hants. (Tel.: Cosham 77596).

G3MBS, S. Gibbs, St. Mary's
Lodge, Cottage Place, Chelms-
ford, Essex.

G3MBT, P. Watson, Brooklands,
London Road, Chelmsford.
Essex.

G3MBT/A, P. Watson, Coppice
Farm, Penn, Bucks.

G3MBW, J. E. Collins, 16 Wood -
lea Grove, Westfield, Yeadon.
Nr. Leeds, Yorkshire.

G3MBX, M. G. Stoot, 9 Aerial
Road, Lovedean, Portsmouth.
Hants.

G3MCF, J. Wilson, 11 Applegarth
Lane, Bridlington, E. Yorkshire.

GM3MCH, N. Stewart, 16 King's
Road, Forfar, Angus.

G3MCJ, H. M. Hayfield. 113
Hamline Lane, Exeter, Devon.

G3MCK, G. P. Stancey, Ivy Cot-
tages, Hoyland Common, Barns-
ley, Yorkshire.

G3MCP, P. G. Goadby, 535 Wel-
ford Road, Leicester, Leics.
(Tel.: Leicester 77344).

CHANGE OF ADDRESS

G2ATM, S. Read, 42 China
Street, Bulwell, Nottingham.
Notts.

G2AYG, J. G. Openshaw, 516
The Mount, Walmersley Road.
Bury, Lancs.

G2CKQ, R. S. Trevelyan, 103
Barnfield Avenue, Kingston-
upon-Thames, Surrey.

G2QY, G. P. Anderson,
A.M.I.E.E., 16 Warrender Way,
Ruislip, Middlesex.

G3ACQ, H. J. Harmsworth, 27
Thanet Road, Bilton Grange,
Hull. Yorkshire.

G3DGY, E. H. L. Cooper, Glen -
brook. Gynsill Lane, Anstey,
Nr. Leicester, Leics.

GM3HQN, A. Rennie, Carnach,
Redding, Falkirk, Stirlingshire.

GW3IHX, N. J. Bond (ex-G3IHX),
31 Elgar Crescent, Llanrumney,
Cardiff, Glam.

G3ISQ, R. C. White, 43 Hinton
Parva, Nr, Wimborne, Dorset.

G3JDT, B. J. Read, 61 Salisbury
Grove, Mytchett, Nr. Aldershot,.
Hants.

G3KCC, C. J. Carroll, 9 The Oval,
Brough, E. Yorkshire.

G3KFF, M. A. Perry, 7 Mitchell
Road, College of Aeronautics,
Cranfield, Bletchley, Bucks.

G3KQK, T. A. Dugdale, The Cot-
tage. Egerton Green, Malpas,
Cheshire.

G3KYU, J. Ashford, A.R.I.C.S.,
9 Well Meadow Gardens, Cop-
thorne. Shrewsbury, Shropshire.
(Tel.: Shrewsbury 5666).

G3LHJ, D. Webber, 14a Keyberry
Park, Newton Abbot, Devon.

G3NB, D. G. Sutton, 36 Mont-
pelier. Weston - super - Mare,
Somerset. (Tel.: Weston -super -
Mare 5182).

G6GG, G. Golding, 40 Cagefield
Road. Stambridge, Nr. Roch-
ford, Essex.

CORRECTION

GM3EFS, W. H. Borland, 79
Bank Street, Alexandria, Dum-
bartonshire.

G3LYU, D. T. Price. 29 Pytchley
Road, Southfields Estate, Rugby,
Warks.

Short Wave Magazine is an Independent Publication
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THE

OTHER

MAN'S

STATION

G3AG

THOUGH the station of G3AG was actually
licensed in the mid -thirties, the operator - F.

Inchley, 11 Carnwath Road. Sutton Coldfield,
Warwickshire - started much earlier than that ; he
was " AA" 2AXI in 1926, and became G6IN in
1927. This call was relinquished owing to pressure
of business preventing any amateur activity. As
G3AG, prior to the outbreak of war he was Midlands
controller for the old C.W.R. (Civilian Wireless
Reserve), the members of which did such outstanding
work when the call came in September, l939-G3AG
himself was i/c No. 8 W/T Emergency Fitting Party
at Barnwell.

Post-war activity as G3AG did not commence
until 1955, with the completely re -built station
pictured here. The receiver is a G.E.C. BRT-400,
and the transmitter runs an 813 in the PA, the latest
acquisition being a Labgear LG.300 (which, of course,
also has an 813 PA). The power pack, speech
amplifier and modulator sections are in the rack at

the extreme left of the photograph. Above the
BRT-400 can be seen a Class -D wavemeter, to the
right of which is the aerial coupling unit. And G3AG
remarks that " after many experiments " his most
successful aerial for 21 and 28 me is an end -on
long wire, which " puts a signal into most parts of
the world."

On this equipment, since 1955 a phone WAC has
been achieved, with WAS and enough countries for
DXCC also worked on phone, though some urgently -
needed QSL's are still outstanding.

G3AG started life as a sea -going operator with
Elder Dempster, his first ship being the m.s. Aba,
and after service in the R.A.F. during the war he
became technical representative for a big electronics
concern. He says that, after all this time, Amateur
Radio is to him still as thrilling and enjoyable a
hobby as it was when he first started, more than
30 years ago.

Among licensed British amateurs, Short Wave Magazine has

a circulation larger than any similar periodical
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THE TWELFTH MCC
The Magazine Top -Band Club Contest

NOVEMBER 16-17 : 23-24, 1957
WHEN the Annual Battle, which is now old

enough to have become a tradition, was resumed
on November 16 last, it was obvious that the entry
was better than ever. On the dot of 1600 GMT
on Saturday, November 16, the rash of "CQ
MCC's " broke out once more, and the Twelfth MCC
was under way. We are pleased to announce the
record -breaking entry of 39 logs received, with 44
Clubs actually competing.

Stourbridge, last year's winners, got away to a
flying start which they never lost, and they top the
Roll of Honour once again with the highest -ever
score of 486.

Coventry, who have appeared on the Roll six
times in the past, winning the event in 1946 and 1951,
made a come -back after five years of comparative
obscurity ; they scored a very close second with a
total of 478.

Aldershot, with their fine score of 467. made third
place, thus figuring in the top bracket for the first
time. They beat Harlow (last year's third) by only
three points for this position.

The fast -and -furious nature of this year's Contest
is obvious from the fact that the scores of the first
four Clubs - for twelve hours' operation - are all
higher than the 1955 winner's
score, the year when sixteen
hours were allowed. This year's
winning score, by Stourbridge,
beats their own aggregate for
1956 by 55 points, and their 1955
score by over 100.

Facts and Figures
Table I shows the positions

and scores of all 39 Clubs whose
logs were received by the due
date. Medway (G2FJA/P)
suffered a lot of trouble and
therefore sent in a check log
only-which was a pity, as their
score, despite time off the air,
was a good one.

Close behind Harlow, who
held fourth place with 464, came
Grafton, Salisbury, Bailleul,
Slade and Sheffield with 445.
441, 439, 433 and 411 points
respectively. Last year only the
first three topped the 400 mark.

Apart from those listed in the
table, other Clubs participating
were Rugby (G3BXF), Stoke,
(G3GPU), U.L.R.S.(G3KMX/A).

2nd : Coventry Amateur Radio Society,

3rd : Aldershot & District Amateur
Radio Society, G3IQE ... (467)

Welwyn (G8LM/A) and the afore -mentioned Medway
(G2FJA/P).

Various ambiguous stations cropped up from time
to time, and most contestants had their scores slightly
reduced by the judges for claiming, most optimisti-
cally, their three points for a " Club " contact which
was certainly nothing of the kind. Aldershot were
the only Club to have their score actually increased

1st : Stourbridge & District Amateur
Radio Society, G3BMY (486)

(478)

by the scrutineers, having claimed only single points
for one or two bona fide Club contacts ! Harlow's
score suffered a cut of ten points as a result of
claiming " Club " status for G3GKQ, 3KRC, 3GTG,
3GRQ and 3LVW.

Again placed first in MCC, this was the Stourbridge & District Amateur Radio Society
station, operated by G3BMY and G8GF (shown). Between them, they put up a
magnificent performance to win for the second year running. An important element
in their success was the fact that the receiver (CR-100) main tuning control is ganged
to the transmitter VFO, making frequency control automatic. They used a half -wave

end -on aerial.
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Further losses of points were

incurred in many cases by in-
correct logging of QTH and
QRA, by non -agreement of RST
reports, and by the attempted
squeezing -in of QSO's which
actually began at 1903 hrs.-or
before the start time. Another
reason for illegitimat points
(promptly struck down by the
judges) was the working of the
same Club twice during one
period -no doubt accidentally.
But a good logging system is
essential in a Contest like this,
and it might be a good plan if
we altered the rules so that,
another time, such claims would
actually penalise the claimant.

It might also be mentioned
here -if only for the peace of
mind of those Clubs who have
mentioned " irregularities" -that
this Contest is always closely
invigilated throughout all four
periods. That is to say, a care-
ful listening -watch is kept by
experienced operators who know
what they are looking for,
especially just before and a few
minutes after the official Contest
periods ! And let it be said, also,
that over the years very few
infringements of the rules have
been noted ; such as have
occurred could always be put
down to nothing more than over -
enthusiasm.
Scoring

Obviously, the whole intention
of the Contest is to make it
essential for the winning Club to
work nearly all the others at
each session ; and, if this is to
be done, there cannot be any
waste of time looking for

single -pointers." This year the
number of single -point contacts
is substantially down once more;
note, however, that it was eight
such contacts over and above
Coventry's score that made
Stourbridge the winners. Both
Clubs worked the same number
of other Clubs, scoring 441 in
the process. but the Stars
winkled out 45 other stations,
whereas the Cars found only 37
-and these Clubs are quite close

TABLE I
POSITIONS AND SCORES

CLUB CALL
Club

I Contacts
Non -Club
Contacts

TOTAL
POINTS

1. Stourbridge G3BMY 441 45 486

2. Coventry G2A SF 441 37 478

3. Aldershot G3IQE 429 38 467

4. Harlow G3ERN 426 38 464

5. Grafton G3AFT 402 43 445

6. Salisbury G3FKF 414 27 441

7. Bailleul (REIM) G3IHH 408 31 439

S. Slade G3JBN 402 31. 433

9. Sheffield G4JW 387 24 411

10. Clifton G3GHN 354 42 396

11. Gravesend G3GRS 357 30 387
12. Sutton & Cheam G2BOF 342 30 372
13. Liverpool G3AHD/A I 330 39 369

14. Cheltenham G3GPW 303 31 334

15. Port Talbot GWSVX 318 14 332
16. Mitcham G3KKZ I 300 31 331

17. Crystal Palace G3IIR 297 26 323
18. Wirral G3CSG 285 33 318

19. Thanet G3DOE 285 20 305

20. Bradford G.S. G3KEP 285 16 301

21. Stroud G3EKD 288 11 299

22. Edgware G3ASR 273 10 283

23. Catterick G3C10 261 10 271

24. Grimsby G3IYT/A 246 20 266

25. North Kent G3ENT/A 234 17 251

26. Leicester 631.115 234 16 250

27. Surrey (Croydon) G3EUE 219 26 245

28. Torbay G3LHJ 231 13 244

29. South Shields G3DDI 231 9 240

30. Wellingborough G3KSX/ A 225 13 238

31. Northern Polytechnic G3LPU 177 23 200

32. Stevenage G3JLA 177 5 182

33. Bury G3BRS 165 7 172

34. I Southport G2DQX
East Kent G3LTY/ A

156
162

13 169
7 169

36. Southampton University G3KM I 156 5 161

37. RAF Kitdoss GM3HRZ 114 11 125

38. Plymouth G3KFN 117 6 123

39. Ravensbourne G3HEW A 54 2 56

together, thinking geographically.
It has been suggested by some Clubs that a racket

is developing, whereby local members are briefed to
come on the air and work their own Club station
but no one else. We should be very sorry if this
were so, and, in fact. there seems to be little sugges-

tion of it in the log sheets. Those Clubs situated in
large towns and centres of industry probably have
far more local stations available, but with so many
Club stations as there were this year, it would be a
dangerous procedure to waste a lot of time collecting
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it is some years since Coventry Amateur Radio Society have
appeared among the leaders (see Table II), but here they are
again, placed 2nd in the Twelfth MCC. Above is the operating
position at G2ASF, with G3FOH (left) and G3HDB (behind)
watching old-timer G2LU (foreground) paddling the bug.
The scene below is of the separate monitoring position, manned
by (left to right) SWL Hann, G3RF, G2FTK, G3LJR, and
SWL Clements. Note the black -board in the background, to
keep operators up-to-date with the immediate position.

single points from locals.
It is interesting to note, on this subject, that the

highest score for single -point contacts was 96 in
1954, 63 in 1955, 50 last year and 45 this year. Next
year - who knows ? - we might rule them out
altogether. We only allowed them in, in the first
instance, under the mistaken impression that lots of
Clubs would all score full marks on the other Club
stations, so that the single -pointers would be
necessary to decide the final result.

Comments
Some Clubs considered the operating standard

pretty low this year, with a few outstanding excep-
tions (once again, the novices were, quite rightly,
being let loose on the keys !) Stourbridge think the

time has come to increase the sessions to four hours
again . . . Coventry, with an almost identical score,
suggest that it be reduced to two hours !

" Most clocks seemed to stick at 1859 hrs. . . .

(Aldershot) ; " Encouraging to find an increase in
numbers (Harlow) ; " Only two operators, both
newly licensed and having very little CW experience.
making G3LPU the most inexperienced station in
the Contest !" . . . (Northern Polytechnic) ; " Very
enjoyable, and no criticisms . . . (Stroud).

" Stations still persist in congregating round one
frequency when the rest of the band is clear " . . .

(Edgware) ; " Though we have not gained many
points, we have gathered a wealth of experience on
our first attempt " . . . (East Kent) ; " Best MCC
yet, with more activity and excellent conditions " . . .

(Cheltenham).
Contradictions

Several northern stations, including Liverpool and
Wirral, suggest that the times should be an hour
later, as it is difficult to work southern stations so
early. On the other hand, Bury report that on both
Saturdays they made half of their score in the first
hour, because fish -lone was not so troublesome then.

Port Talbot, Plymouth and other outlying stations
also press for a later start or for some form of
loading for DX contacts. Crystal Palace criticise the
bunching of stations and also wonder whether it
should be necessary to transmit the name of the
Club after the first contact, as the others only have
to look up the call -sign, anyway.

Catterick were sadly handicapped because they
found the Club locked up on the last day, the NCO
i/c having gone for a walk with the key in his
pocket ! North Kent say " Strange how signal -
strengths seemed to increase when there was a GM
on !" And they thought the Top Band was 200 kc
wide, not twenty . . .

Bradford Grammar School had five operators ;

TABLE II
ROLL OF HONOUR, 1946 -1957

Year 1st 2nd 3rd
Total

Entries

1946 Coventry Cheltenham Grafton 20

1947 West Cornwall Warrington Coventry 14

1948 Rhigos Coventry Wirral 28

1949 Rhigos Neath Coventry 25

1950 Rhigos Neath Coventry 36

1951 Coventry West Cornwall Surrey 28

1952 Neath{Chester - Clifton 28

1953 Neath Chester
{ 'Salu irseb3n r y 28

1954 Neath Clifton Surrey 28

1955 Surrey Sheffield Nottingham, 34

1956 Stourbridge Bailleul Harlow 36

1957 Stourbridge Coventr2, Aldershot 39
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Southampton University one
operator and three log -keepers

. . South Shields and Grimsby
had lots of trouble from Culler -
coats (GCC) . . . Clifton organ-
ised things in a big way, with
large blackboards giving the
latest information and " state of
the parties " ; no less than
twelve members played their
various parts, not to mention the
running of the canteen service.

Bailleul were down to 5 watts
for some of the time ; they
think some recognition should
be made of the private station
giving the most points to com-
peting Clubs . . . This is an
idea. Slade was one of the many
Clubs that moved away from
noisy town sites into rural areas.
This year they were on a mem-
ber's farm ... Salisbury
worked with only one operator,
and suggest a phone section in
future Contests-but we do not
think that this would find general
support ; MCC is essentially a
'CW affair.
Suggestions

Among the many suggestions
-put forward comes the perennial
'one that we should publish a list
.of competing Clubs beforehand.
We know all about that one ! The first one
.or two Contests were run under those con-
ditions and we found that the entry was
extremely small, because so many Clubs did not
notify their intentions by the due date, and then.
finding the date passed, decided not to enter at all-
,or sent their entry in late, which meant that they
were not in the published list and so were not

recognised " by the others when the Contest was
on. This year's large entry is very greatly due to the
informality and the fact that no prior notification
is necessary.

Another idea put forward is that as everyone
:seems determined, at present, to stick in the 1800-
1850 kc sector, points should be doubled for contacts
made above 1850 kc. That, as we see it, would
merely crowd everyone above 1850 kc all the time !
And as for the bright spark who says " the four
4contacts with each Club should all take place in
different quarters of the band-one in 1800-1850 kc,
one in 1850-1900 kc, and so on . . . " Work out
.the mathematics of that one for yourself, and decide
whether it would be possible at all !
Rises and Falls

Congratulations to these Clubs, who have climbed
'considerably since last year : Coventry (16th to 2nd);
Aldershot (23rd to 3rd) ; Salisbury (19th to 6th) ;
Gravesend (17th to 1 1 th). Commiserations to those
who fell from high positions to not -so -high, generally
'on account of not being able to be on for the whole
-period, or being without experienced operators.

For the very first time, Aldershot & District Amateur Radio Society, G3IQE, appearIn a lead position in MCC, a very creditable performance in a hard-fought Contest.
Operators shown here (left to right) are : G3KMO, G3IQE, G3FMN and SWL Howes :
also assisting was SWL Halfacre, who is sightless and who will soon have his own licence.For the Contest, Aldershot used a modified TCS-12 transmitter, a half -wave aerial,

and two receivers -a BC -348 and an HRO.

Thanks to GM3HRZ (Kinloss) and GW5VX
(Port Talbot) for putting two more countries on the
map ; they both had a rather hard time of it.
Welcome to newcomers from Northern Poly., East
Kent, Bradford Grammar School and Southampton
University.

Thanks also for valuable Check Logs from
Medway (G2FJA/P), G3JHH and G3MCB, which
were much appreciated.

Finally, bouquets from the judges to the following
Clubs for their really excellent logs, which were a
pleasure to scrutinise : Slade. Stevenage, Sutton.
Wirral. Liverpool, Crystal Palace. Gravesend, Stroud,
Coventry and Stourbridge. There were only one or
two bad logs ; twenty-five or so good ones-and the
above, outstanding. But in no case did the state of
the log influence the judging, which was strictly
impartial and impersonal !

So another MCC passes. and " normal working
will be resumed " until roughly the same time this
year. Many thanks to all contestants for their
co-operation in making possible such a successful
event.

Club secretaries are now asked to note that the
next deadline for routine Club notes will be Friday,
January 17. They should be addressed to "Club
Secretary," Short Wave Magazine, 55 Victoria Street,
London, S.W.1. And from ourselves, a Happy New
Year to all Club members. officers, and secretaries
in particular. We hope to be hearing from them
regularly in 1958.
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Faultless SURPLUS STORES
SAMSONS

Reception
Depends upon Faultless

Joints - Soldered with

ERSIN MULTICORE
3AAAAAA.A.,

Safeguard the efficiency of your set with
ERSIN MULTICORE. the only solder
containing 5 cores of extra -active, non-
corrosive Ersin Flux. Prevents oxidation,
cleans surface oxides and eliminates `dry
or H.R. joints.

Catalogue Alloy
Tin/Lead S'W.G AlaProx.

length per carton
C 16014 60/40 14 19 feet
C 16018 60/40 18 51 feet
C 14013 40/60 I3 17 feet
C 14016 40/60 16 36 feet

SIZE 1
CARTON

5/- each
(subject)

Bib WIRE STRIPPER AND CUTTER
Strips insulation without Ricking the wire and splits
twin flex. Adjustable to most wire thicknesses.
Nickel plated and in cartons with full inetructtens.
316 each (subject)

IIIATICORE SOLDERS LTD., HEMEL REMPSTMUL NERT& (ROXM001116111

A.M. HEAVY DUTY TRANSFORMERS. Fri. 220-230 v
Sec 50 v. 30 amp. E6/10/, carr. 10/-. Pri. 200-7.50 tapped. Sec.
tapped 28, 20, 30, 31 v., 21 amps. E4/10/-, carr. 7/6. NEVLIN
3,000 WATT AUTO TRANSFORMERS. Input 200-250 v.
output 110 v. Completely enclosed in metal case, with input
voltage selector switch and fuses. Supplied brand new at a fraction
of maker's price, 69 /15 /-, plus carr. BLOCK CAPACITORS.
10 mfd., 500 v. wkg. at 140 deg. F. Sub. chassis mounting, 5/6.
4 mfd. 800 v. wkg. at 160 deg. F., 3/6. 4 mfd. 400 v. wkg. at 160
deg. F., 2 /6. 4 mfd. 250 v. wkg. at 160 deg. F. 2/-.2-25 mfd. 2,000 v.
wkg. tropical 6/6. 0.5 mfd. 2,000 v. wkg. at 160 deg. F., 2/9. All
condensers supplied new and guaranteed. Postage on all condensers,
1/6. Special price for quantities. HEAVY DUTY A.M. ROTARY
TRANSFORMERS. Type 10K 24-31 input 18 volts. Output
7.2 v. 13 a. and 225 v. 0.1 I amp. Easily converted into a powerful
high speed motor for 220-240 v. A.G. Data supplied. Brand new
15/-, carr. 4/-. ALKALINE BATTERIES. Crates of five cells
giving 6 v. at 58 A H Size of wood trace 15 x 5} x I lf in 65/19/6,
lus carr 7/6. Single cells 2.4 v. 18/20 A.M. Size 44 x 6 x 3fin.
IS/-, carr 2/-. NUTS, BOLTS, WASHERS. Special bargain
offer 5/-. Cartons of mixed 2, 4 and 6 B.A. nuts, bolts and washers.
Postage 1/.. HIGH GRADE SLEEVING. 14 mil. -5 mil. Mixed
bundle. 2/6, postage 1/-. BRAND NEW A.M. 2.f in. ROUND
M.O. METERS. By famous makers. 0-30 MA, 0-100 MA, 0-500
MA, 12/6. P. & P. 2/-. 2in. round. 0-500 microammeters with
mounting clip, 17/6, P.P. 2/-. EDDYSTONE SILVER PLATED
PLUG IN COILS. 5 -pin 26 turns on ceramic formers. 2fin. dia.
New in makers' cartons, 8/6, P.P. 2/-. PAINTON ATTENU-A
TORS. 500 ohms or 5,000 ohms, fin. dia. spindles. BANKS OF
FOUR RESISTANCE MATS. 690 ohm. 150 ohm. and 2 of
80 ohm. size of frame 8 x 64 in. New and boxed, 8 /6 per set. P.P.2/-.
50 Assorted mica and tubular Condensers, 12/6. P.P. If-.
50 Assorted Silver Mica Condensers, 10/-. P.P. 1/-. 50 Assorted
Carbon Resistor to 3 watt., 7/6. P.P. 1/-.

169/171 EDGWARE ROAD
LONDON, W.2. Tel : PAD. 7851

125 Tottenham Court Road, W.I. Tel : EUS. 4982
All orders and enquiries to our Edgware Road brandt please. This is

open all day Saturday.



Volume XV THE SHORT WAVE MAGAZINE 613

G4GZ's BARGAINS
VALVES : EA50, I /6. IA3, EB34, 12SC7, 2/6. EF50, SP6I, 3/-.
6AG5, 6H6M, 3/6. 616, 1629, EF36, EL32, TTI I, YR 116, 4
6B8G, 6F8G, 6G6G, EAC9I, 4/6. I L4, 6AC7M, 6AK5, 6C4, EF39,
6.15GT, 5/-. 6C5M, 6F6M, 6K7G, EF50(S), 5/6. 6.15M, 6/-. 3A4,
SY4G, 6SK7M, 6SN7GT, 6X4, EB9I, 6/6. 6AM6, 6BE6, 6L7M,
6SA7M, 6SG7M, 6517M, 65L7GT, 6SQ7M, 6X5GT, 12A6M, 12C8M,
12SK7M, 42, EBC33, EF55, EF9I, EL9I, VRI50/30, Z77, 801A'
7/6. 6AT6, 12AT6, 8/-. 2A3, 3Q4, 6AQ5, 6AU6, 613A6,
12AU7, 1213E6, 12SQ7M, 35Z4GT, 35Z5GT, 80, 959, EF37A, EZ40,
EZ80, UY41, 8/6. 6L6G, 7B7, 7C5, 7C6, 12A17, 12AU6, I2AX7,
I2Q7GT, I2K7GT, EF80, 9/-. 3A5, 6Q7GT, 501.60T, ECC82,
ECC83, KT33C, PL82, PY80, PY82, VU39, 9/6. 757, EBF80, EBF89,
ECHO!, ECL80, EF85, EF89, EL4I, EM80, PY8I, UCC85, UY85.
10/-. 5R4GY, 6K8M, 446A, EAF42, EBC4I, ECC85, ECH42, EF4I,
EL84, PCC84, PL83, UAF42, UBC41, UBF89, UCH42, UF4I, UL41,
UABC80, 10/6. ECC84, PCF82 11 /-. 6BR7, ECF82, EY51, PY83,
II /6. PCL83, RI9, 866A, 12/6. ECF80, ECL82, 13/6. 830B, 15/-.
803, 513254M, 21 /-. HK24G, 808, 25/-.
100 watt VHF TRANSMITTERS 116-132 m/cs, Brand new,

 ex one of England's leading manufacturers. Fully tropicalised with
QQV07/40 PA. Complete with modulator, mains power supply
and 17 BVA valves. Easily modified for 2 metres. Beautifully
constructed and to clear our small remaining stock we offer
these ,at only £29/I0/- per set, ex warehouse. To save corres-
pondence a copy of the manual is available against a deposit of
£2 (refundable). If you are interested contact us soon - we
haven't many.

PERFORMANCE METERS No. 2. New, 42/6 each. Whip
aerials, 12' 6", 15/6, carr. paid. RF24's, NEW, 12/6 post paid.
Modulators 67, NEW, 45/-. Command receivers BC45413, 3-6 mks
NEW, 45/-. 1.5-3 m/cs used 55/ -.Mains Trans. ET4336 spares,
190-250v. input, 10v. 10A., I0A. twice all CT and NV Ins.
28/6 each carr. paid. Bridge rects. 24V. 10A., 49/6. Resistance
Units 231, 32/6. Oscillators 37, 20-80 mc/s used good cond.,
£61101-. BEREC all dry radios MW and 16-50M. NEW, £6/5/-
each, 10k relays c/o will close on less than /m/a 12/- each, post paid

Post 9d. under E2 except where stated. SAE enquiries.

JOHN ANGLIN
385 CLEETHORPE ROAD, GRIMSBY, LINCS.

Telephone 56315

G2ACC offers you
PRIZES FOR IDEAS

To introduce our new catalogue, and to give you the
opportunity of helping to compile the next edition,
we are offering prizes for the best suggestions and/
or criticisms of our No. II catalogue.
FIRST PRIZE : Taylor 120A Multi -range Test Meter,
value, £9/15/-.
SECOND PRIZE : Latest Acos MIC39-1 High
Fidelity Stick Microphone, value, £5/5/-.
THIRD PRIZE : Pair of Brown's " F " Headphones,
value, 35/-.

Ten additional consolation prizes, value I0/- each.
Entry Form free with all orders for Catalogue No. II,
price 9d. received before January 31st, 1958. Order
Now, requesting entry form.

ILLUSTRATED CATALOGUE No. I f, 9d. POST FREE.
56 pages ; 108 Photographic illustrations ; over 2000

items.
Please note that we do not supply overseas except H.M.

Forces.

Southern Radio & Electrical Supplies
SO-RAD WORKS, REDLYNCH, SALISBURY,

WILTS.
Telephone Downton 207.

A 5 -Way Co -Ax. Switch
with built-in mains operated Transmit/Receive Relay

CAT. No. E5039
Instantly selects any one of up to 5 different aerials for both
transmitter and receiver.
Heavy duty ceramic switch handles 250 watts.
Standard co -ax. terminations.
Latest type R.F. change -over relay (200-250 V. A.C. operation).
Attractive Silver Hammertone finish.

Price £5.0s. ( in U.K.) ex -stock.
De -luxe Model E5039/A £7.15s.

Labgear Ltd.
WILLOW PLACE, CAMBRIDGE, ENGLAND. Tel. 2494/5.

SSB FILTER CRYSTALS
Q.C.C. can now supply a set of four crystals for use in the G2NH
SSB exciter, described in the December 1957 issue of the Magazine.

These crystals are of the high Q, gold plated and nodally wire
mounted type. (Effective series resistance less than 1,500 ohms.),
and are vacuum mounted in the standard B7G valve envelope.

Crystal 1 of nominal frequency 435 kcs. is designed for carrier
generation, using any of the standard parallel resonance crystal
oscillator circuits, in which the effective shunt input capacity
can be adjusted to 30pf. Crystal 2 is adjusted to 434 kcs., and
crystal 3 is adjusted to 432.6 kcs. These two crystals are the
filter crystals and give a pass band of approximately 3,000 cycles
band width. Crystal 4 is adjusted so that the series resonant
frequency is the same as the parallel resonant frequency of
crystal A and thus acts as a highly efficient carrier rejection filter.
At the same time the spacing is designed so that it sharpens the
pass band skirt very considerably on the high frequency side.
(See Fig. 6, page 539, Short Wave Magazine, December, 1957).

These Crystals can be supplied for 435 kcs. on -y, but either
lower or upper pass band are available at customer's option.
Normally lower pass band types are supplied. The price of these
crystals for amateur use is £8 per set of four, which is approxi-
mately half the current commercial price. At the present time,
delivery delay is two to three weeks.

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. WORKS, WELLINGTON CRESCENT,

NEW MALDEN, SURREY
Telephone: Malden 0334 and 2988.
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R.C.A. ET.4332 TRANSMITTER CABINETS, totally enclosed,
52" high x 23" x 22", full-length rear door with latch, E9 (20/-).
E.H.T. POWER U NITS, 200/250v. A.G. to 3000v. 500 m/a D.C.
in cubicle E25 (cost). RACK MOUNTING TABLES, 20" deep
standard 19" wide, 25/- (5/-). 12v. ROTARY POWER UNITS,
outputs: (I) 300v., 260 m/a; (2) 150v. 10 m/a ; (3) 13v. 5a. D.C.
35/- (7/6). PUSH -TO -TALK SWITCHES for mounting in lead,
2/6 (1/-); R.C.A. 25w. Projector Speakers, audible one mile, with
universal input transformer, El4 10s. (30/-). STEP DOWN
TRANSFORMERS, 1,350w., totally enclosed double wound
230/110v., Ea (20/-). TRANSMITTER CHOKES by Woden
20H., 400 m/a, 20/- (5/-). V.H.F. DIPOLE, 700 m/cs. with 12 -foot
dia. Dish Reflector and connections, 69 (20/-). BENDIX POWER
UNITS, Rack Mounting, 230v. input, 800v., 420 m/a output
smoothed, 1 cwt., ES (20/-). BENDIX SUPER CHOKES,
11H., 270 m/a. 6" x 4" x 15/- (5/-). DURADIO No. 9 TWIN
CO -AX, 15ft. lengths, S/- (2/-). 30 -ft. HEAVY INSULATED
BASE STEEL MASTS, 4 -section, If" to 4" dia. all galvanised,
0 10s. (25/-). GALVANISED AERIAL SPREADERS, 10ft. x
2" x 2", lightweight cigar sections, 15/- (5/-). DOOR SAFETY
SWITCHES, totally enclosed DPST, 2/6 (1/6). VARIABLE
TRANSMITTING CONDENSERS, H.V., 40 p.AF. 5/- (1/-);
60 uuF, 6/- (2/-); 100 AuF, 7/- (2/-); 300 µAP, 12/6 (2/6); 440 Auf,
20/- (3/-); 2.5 x 2.5 AuF, 5/- (1/6); 40 x 40 AO, 7/6 (3/-). G.E.C.
CONTACTORS, enclosed ISa. D.P., 24v. coil, 15 /- (3/6).
T.I131 MODULATORS, 85w. audio, E4 10s. (20/-). VARIACS
(U.S.A.), 1000w., 230v. in.0/270v. out. L12 10s. (10/ -).CONSTANT
VOLTAGE TRANSFORMERS (U.S.A.), 2 K.W., 230v. in.
115v. t or - I %. Two in series give 230v 9a. out. co 10s. pair.
H.T. POWER UNITS enclosed 200/250v. in 1200v. 200 m/a
smoothed out. I cwt., a (20/-).

 Amounts in brackets are carriage, England and Wales.

Full 40 -page list available describing over 1000 different items in
stock.

P. HARRIS,
ORGANFORD DORSET

HONE RADIO Of AIITCIMAI
for
you r

Receivers & Short
Wave Components

Leaflets giving full details and specifications of all Eddystone models
available on request. 3d. stamp please.

PANDA CUB in stock, and early delivery on the new Explorer.
MI N1BEAMS: The new improved Minibeam now available from
stock, price 121, plus carriage. Send 3d. stamp for full details.

owwzmoww.aeo..2.4

GREAT NEWS FOR CONSTRUCTORS 1
The new " Universal " chassis assembly enables
over 50 different sizes of chassis to be easily and
quickly made. Can be used over and over again.
S.A.E. for detailed leaflet.

NNE RADIO (wramm) LTD
187, LONDON ROAD, MITCHAM, SURREY.

'Phone: MIT. 3282
Open until 6.30 p.m. every day (Wednesdays 1.0 p.m.)
Buses 44, 77, 80, 115; Trolley Bus 630 PASSES THE DOOR

SMALL ADVERTISEMENTS
4d. 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
URGENTLY REQUIRED: Qualified Radio and

Television Engineer; good working conditions
in expanding Service Department. Top salary for
efficiency. -R. J. Stratton, Ltd., 15 Broad Street,
Lyme Regis.

TRADE
WANTED: Transmitter/Receiver Sets TR-1520,

TR-1934, TR-1935, TR-1936, TR-1987 ;
Receivers, Type 100 and BC -312 ; Control Units,
Type 310 ; Power Supply Units 381.-R. Gilfillan &.
Co., Ltd., 7 High Street, Worthing, Sussex (Tel.:
Worthing 8719& 30181).

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

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

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

Brentwood, Essex.
WJANTED: BC610 Hallicrafters, ET -4336 Trans -
VV mitters. BC -312 Receivers, BC -221 Frequency

Meters and spare parts for all above. Best cash
prices.-P.C.A. Radio, Beavor Lane, Hammersmith,
W.6.

G3CGD QSL's. Fixed and mobile samples on
request. Printing enquiries welcome. -30 St.

Luke's Road, Cheltenham.

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.

WANTED: Genuine Vibroplex bug key in good
condition. -Details and price to G3CKL, 180

Domonic Drive, New Eltham, London.
SET 5 unused IFT AM/FM, for S27, £1 ; ARCS/

R28, 100 to 156 mc, less covers and valves, with
circuit, 3 boxed 717A's, 25s. Carriage extra. -
Stevens, 51, Pettits Lane, Romford, Essex.
FOR SALE: Eddystone 840A, virtually new, £45

(o.n.o.); carriage paid. - Write Box No. 1945,
Short Wave Magazine, Ltd., 55 Victoria Street.
London, S.W.1.

SALE: Rx 1155 plus P/Pack, £8 ; Rx, Type RCA
CRU-46151, £2 ; Murphy TV, 12 -in., £4 ; Tx,

30w., 10 to 160 metres, £5 ; Tx, 100w., DX Bands,
£2 ; 6 -in. Tube, Type VCR -97, £1 ; 200w. Mod.
Transformer, £1 ; two VHF Beacon Transreceivers,
£5 ; 19 Set, offers? Many valves and radio gear.
Delivery 50 miles. -J. Bourne, 777 Lightwood Road,
Longton, Stoke-on-Trent (Longton 39426).

VALVES, Meters, Rotary Power Units ; also other
gear ; cheap. S.a.e. for list. -Box No. 1943,

Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.
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SMALL ADVERTISEMENTS, READERS-continued

WIRELESS SET. No. 62, Mk. II, 1.6 - 10 mc,
Phone/CW ; 12v. DC, 4+, amps.. 16ft. whip,

kite. 300ft. wire ; ideal mobile RAEN, portable ;
£14 10s. Od. Transmitter, Type 5G, CO/PA. 650v.
'P/Pack. 50 watts, 3.5 - 7 mc, self-contained 10in.
cube, £9. Top Band Tx, Phone/CW, in two TU
cases, complete VFO/PA/ATU, PP/Mod., no BCl/
TVI, £9 10s. Od. Tx, 45 watts, Geloso/PA (807),
mod. 807's zero bias, twin 500v.. P/Pack in 3ft. 6in.
rack, works FE. £18.-G3BKM. 66 Booth Street,
Cleckheaton, Yorkshire.

EDDYSTONE 750. perfect condition and perform-
ance, nearest £40. WANTED: CR100. SX-28.

-G. Pennington. 45 Cornwall Avenue, Peacehaven,
Sussex.

WANTED: Panda Cub Tx. also Rx and Mini -
Beam ; must be in good condition. - Full

details to G3LPJ, 60 Braithwell Street, Denaby Main,
Doncaster.

SALE: HRO Receiver, power pack, 9 coils (7 mc
and 14 mc B.S.), excellent condition. £20 ;

Receiver, Type R109, 50/-; Wavemeter, Type 1191A,
with 1000 kc Xtal, £3. Valves: 813 (3), £2 each ;
pair QVO6 - 20's, brand-new, 50/- pair ; pair HY25's,
10/- pair ; 85 kc IFT's for Q5'er (Denco)), 10/- each.
Prefer buyer collects large items (Middlesex).-Box
No. 1944, Short Wave Magazine, Ltd., 55 Victoria
Street, London, S.W.1.

WANTED: VHF Rx, 30 to 144 mc, or S27 or
S27c, if new condition.-Price and details to :

F. S. Sutcliffe, 103 City Road, Bradford. 8.
AD 88D ; new valves throughout ; S -meter ;

I% excellent performance ; case rough ; £45
(o.n.o).-Breese, Cuckoo Hill Farm. Pinner (7722),
Middx.
T_TALLICRAFTERS Sky Champion Receiver, fitted

S -meter, good, 540 kc-18 mc, £12 (o.n.o.). Battery
receiver, Eddystone coils and cabinet. 5 - 2000 metres.
£5 (o.n.o.). WANTED: AR -77, in good order.-
Roberts, 295 Woodlands Road. Gillingham. Kent.
FOR SALE: BC -348, new front panel. wooden

case, good working order, £7 (o.n.o.). Newnes
R.P.T. Servicing, 4 vols., cost over £9, sell £4. 58 Short
Wave Magazines, Jan. 1953 - Oct. '57. offers?-A. J.
Hibberd, 13 Coverley Place, Rugby.
V DDYSTONE S.640, good condition, with phones,

speaker and manual, £18. - Aldred, Watched
Lane, Holmer Green, High Wycombe, Bucks.

EXCELLENT AR88D, matching speaker, manual,
£48 ; 160 -metre cabinet Tx, £9 ; Sphere Sig.

Genr., £7.-G3JDJ, 360 Portland Road, Birmingham,
17.

AD 88 COMMUNICATION RECEIVER with
IX loud -speaker, good working order, £45.-For

viewing, ring V1Ctoria 1931, Flat 3. 35 Eccleston
Square. S.W.1.

DANADAPTER, 3in., 4.6 mc input, with manual,
£22 10s. Od.; latest Geloso 207DR, unused and

guaranteed, vy FB Rx, snip, £75 ; M.S.S. disc
recorder, 33/45/78 r.p.m., complete with amplifier,
ready to use, £50. Morse records (L.P. 33-1/3),
Beginners' or Advanced Course, 45/- each. Various
Vortexion amplifiers, cheap. Details, s.a.e.; carriage
extra.-G3HSC, 45 Green Lane, Purley, Surrey.
(Uplands 2896).

RADIO AMATEURS . .

You must be a
good MORSE

Operator to possess
an Amateur Radio

Transmitting Licence. A
" slap -dash " 12 w.p.m. neither satisfies the
authorities, yourself nor your operator friends.
Morse operating is an exacting art unless your
training is made simple and is based on sound
fundamentals. For this reason the Candler
System was invented to take the " grind " out of
Code tuition and to turn a " tricky " subject into
a pleasurable pursuit.
Send 3d. stamp for full details.

CANDLER SYSTEM CO.
(Dept. 55SW) 52b ABINGDON ROAD, LONDON, W.8.

Candler System Company, Denver, Colorado, U.S.A.

K. W. ELECTRONICS LTD.
Immediate delivery

The K. W. " VANGUARD " Kit Transmitter.
A modern Table -top 50 watt rig for 'phone & C.W.
Basic Kit. 30 gns. Complete Kit with valves and Cabinet, 48 gns.
Parts available separately.

G8KW Multi -band Aerial with Traps, E6/15/-. c/w 100 ft. semi-
airspaced co -axial cable.

K. W. Low Pass Filters, C3/17/6. High Pass, 18/6.
100 watt Pi Coil Assembly, E2/10.

GELOSO EQUIPMENT
Receiver Front End Unit c/w dial, escutcheon and drive, E12/12/6
Signal Shifter 4/101, ES/12/6 ; 4/102, ES/17/6.
Dial and escutcheon for use with 4/101 and 4/102, 35/-.
Pi Coil Assembly for 50 watts, 18/6, R.f. choke, 8/6.
Microphones from 3 gns.
Miniature Tape Recorder, 38 gns. Vibrator Unit for Recorder
6 or I2v., E14.

K.W. V.H.F. Radio Telephone Mobile and Fixed Station equipment
- Post Office approved.

S.A.E. for details.

K. W. ELECTRONICS LTD.
136 Birchwood Road, Wilmington, Dartford, Kent.
G5KW Tel.: Swanley Junction 2137 G8KW
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SOLDERING ?

V.A.N_LEY

ELECTRIC
SOLDERING IRONS

for

25 years

the

best

25 watt Instrument Model

A model for

every purpose

Leaflets on request from:

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.

51-53 Hatton Garden, London E.C.1

Tel: CHAncery 6822

TRANSMITTER

NAVY MODEL

TCK-7
Yours for only 110
American transmitters still it
original packing cases.
Designed for the Navy, these
are really beautifully made and
most impressive, standing 5ft.
high by 2ft. wide and finished
in instrument crackle. All
meters and controls are on the
front panel. The transmitter
tunes over the range of 2
megacycles to 18 megacycles
and it is designed for high
speed precision communica-
tion without preliminary
calling. Frequency control
and stability is particularly
good, being better than .005 V,
under the worst conditions.
Power output is 400 watts on
CW and 100 watts on
phone. Tuning is very simple
-a unit control mechanism
gives a direct reading in
frequency.
Complete with valves and instruction manual. Price £65 cash
or £10 deposit and 12 payments of £5-carriage extra at cost.
Nom: Power packs are not supplied with these but full details of
power requirements are given in the instruction manual.

View by appointment only.

ELECTRONIC PRECISION EQUIPMENT LTD
(Dept. Q) 66 Grove Road, Eastbourne

BRASS, COPPER, BRONZE,
ALUMINIUM, LIGHT ALLOYS
IN ROD, BAR, SHEET, TUBE, STRIP, WIRE

3000 STANDARD STOCK SIZES

N. ROLLET & CO., LTD.
6, CHESHAM PLACE, LONDON, S.W.I.

SLOane 3463

Works: 36 ROSEBERY AVENUE, LONDON, E.C.1.
Branches at LIVERPOOL MANCHESTER, BIRMINGHAM, LEEDS

" No Quantity too Small "

CM 3 BQA
CUBICAL QUAD KITS

Pat. Applied for
ANNOUNCING THE NEW 10 METRE CUBICAL QUAD KIT

 PERFORMANCE EQUAL TO 4 ELEMENT BEAM
PRETUNED - VERY COMPACT - SIMPLE TO ERECT

 TODAY'S FINEST ANTENNA VALUE
GET ONE NOW AND ENJOY 10 METRES AT ITS BEST
Single Quad 10 metres ... 0 0
Dual Quad 10/15 metres ... ... EIS 0 0
Triple Quad 10/15/20 metres ... E17 0 O

Carriage extra.
BUILD YOUR OWN CUBICAL QUAD - CAST ALLOY 'X' BRACKETS

Large - Suit II" x 16 g. Boom £2 Ss. Od. per pr. post paid.
Small - Suit I x 16 g. Boom El 7s. 6d. per pr. post paid.

S.A.E. for particulars.

FORTH MOTOR CO
19 Edinburgh Road, Cockenzie, East Lothian, Scotland
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START THE NEW YEAR RIGHT with . . .

MORE HAMS are
buying Panda

' CUBS ' because
these fine Table -Toppers have ample
Talk Power' with a T9 note on all

bands, are simple to operate and are
compact-one self-contained unit. They
are completely T.V.I. proofed and
give world-wide DX on simple antennas.
Write for our approval scheme. Delivery ex stock.

The new EXPLORER I

Only

007.10.0
Carriage paid

England & Wales
Terms from

E19. 10.0
deposit.

The popular 'CUB'

Cash only

1E59.10.0
Carriage paid

Easiest terms, from
£1 1.18.0
deposit

PANDA RADIO Co. Ltd.
16-18 HEYWOOD ROAD, CASTLETON, ROCHDALE, LANCS. Phone: Castleton (Rochdale) 57396

THIS
is PANDA'S newest and finest

transmitter, designed, built and
finished to the highest standards. Just
note these features: more power with
modern tubes; AM-NBFM-CW;
completely T.V.I. proofed; band -
switched 10-80 metres; handsome new
styling-recessed panel.

WHITAKER G3Si
Court Road, Newton Ferrers, SOUTH DEVON

(A.R.B. APPROVED)

Telephone 320
Newton Ferrers

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. Quota-
tions can be given for any type of cut, or mode of oscillation, including a complete range for 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-effitient, gold plated electrodes, wired into FT 241 type holders with standard f"
pin spacing. Accurately calibrated. Better than average activity, EPR is better than 14 K. Ohms at 30 pf.
input capacity. Price I8/- 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 change 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.



HENRY'S (Radio) ITO

5 Harrow Rd., Paddington, W.2
Opposite Edgware Road Station

PADdington 1008/9

Open Monday to Saturday 9-6. Thursday I p.m.

Send 3d. for 28 -page Catalogue.

r4E'.',C
QUARTZFA EO-C

5700.
CHANNEL

'24;fIr CRYSTALS
FT243

Fundamentals
80 Types 5706 667 kc/s to 8340 kc/s. (In steps of
33.333 kc/s). 120 Types 5675 kc/s to 8650 kc/s. (In
steps of 25 kc/s).
(Excluding Types 7000/7300 and 8000/8300)

5/- EACH
Complete Sets of 80 Crystals ... ... 186 0 0

Complete Sets of 120 Crystals ... CI 10 0

7000 kc/s. to 7300 kc/s. in steps of 25 kc/s. 7 /6
8000 kc/s. to 8300 kc/s. in steps of 25 kc/s. , /

each

FT24IA - 54th HARMONIC
80 Types 20 Mc/s to 27.9 Mc/s. (in steps of 100 kc/s.

(Excluding 24/25.9 Mc/s. and 27 Mc/s.).
Complete Set of 805/- EACH Crystals, E6

24/25.9 Mc/s. and 27 Mc/s., at 7/6.

100 Kc's Gold Plated D.T. Cut ... ... 15/-
100 Kc's Two Pin 10x .. ... ... ... 15/-
150 Kc's. Two Pin Round. ... ... ... 12/6
160 Kt's. Two Pin 10X ... ... ... 12/6
200 Kc's. FT24IA ... ...
500 Kc's. FT24IA ... 7 /6
500 Kc's. Brook's ... ... ... 15/-

2500 Kc's Octal ... . . ... 12/6
5000 Kc's. Piezo 2 -Pin Holder ... ... ... 12/6

P.O. TYPE 4B CERAMIC
100 Kc/s 819.6 KO I 5/-163.9 Kc/s. 1000 Kc/s. EACH

CERAMIC 2 -PIN BANANA PLUG
15,010 Kc/s.; 16,135 Kc/s.; 16,435 Kcis.; 18.028 Kcs.;
15,110 Kc/s.; 16,335 Kc/s.; 16,700 Kc/s.; 18,125 Kc/s

7/6 EACH

MARCONI, S.T.C.2 PIN 10X FUNDAMENTALS
IN KILOCYCLES

544.4 700 2055 3280 0.245 0,823
561.1 727 2065.75 3310 0,300 0,856
566.5 740 2067.5 33175 0,433 0,878
566.75 761 2087.5 3390 0,445 1,437
572.5 764.5 2089 3440 0,501 1,501
579 775 2090 3630 0,5 I 1 1,526
588.68 780 2118.25 3850 0,534 1,587
613.25 815 2196 3920 0,545 1,751
650 870 2261 3960 0,557 1,788
668.2 875 2295 4210 0,567 1,814
674.9 890 2312 4860 0,622 1,851
680 930 2315 10 166 0,755 1,876
680.5 981 2430 10.189 0,767 2,685

2012 3270 10.233
at 7/6 each.

T.C.S. CRYSTALS, 3 -PIN TYPE 249, IN KILO-
CYCLES

1522.5 1700 2070.3 2105 2667.5
1572.5 1962.5 2072.5 2410 2865
1665.5 at 7/6 each.

FT24IA 72nd HARMONIC CRYSTALS
IN MEGACYCLES

32.5 32.7 36.4 36.6 at 5 /-
32.6 36.3 36.5 36.7 each

"TRANSISTORIIIIP,
Push -Pull Portable Superhet

CAN BE BUILT FOR il I . 10 . 0
This Portable 8 Transistor Superhet is tunable for both Medium and Long
Waves and is comparable in performance to any equivalent Commercial
Transistor Set.
Simplified construction enables this set to be built easily and quickly into
an attractive lightweight cabinet supplied

Send for circuit diagrams, assembly data, illustrations and instructions, and full
shopping list FREE, P. & P. 3d.

SPUTNIK -SPECIAL
SHORT-WAVE RECEIVER 10-60 Mc/s (5-30 Metres)

RECEPTION SET TYPE 208
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Complete with 6 valves, 2-6K8G, 2-EF39, 6Q7G and 6V6G. Internal
mains power pack and 6v. vibrator pack. Built-in 61" speaker.
Muirhead slow-motion drive. B.F.O. and R.F. stage. Provision
for 'Phones and Muting and 600 ohm. Input 100/250v. A.C. and 6v.
D.C. Size 24 x 18 x 12. Weight 70 lbs. In metal transit case.
All sets in new condition and air tested. Be prepared to listen to the
satellites. £6. 19. 6. Carr. 15/6.

TEST EQUIPMENT. U.S.A. R.F. WATTMETER TS/-87/AP
3 position 0-10/15/30 watts

Complete with photo -cell, 2 spare lamps and leads, with transit case. BRAND NEW.
L10/10/0. P.P. 7/6.

WAVE -GUIDE WATTMETER WALKIE/TALKIE TYPE 38Type W8921 10 cm. Complete in TRANSMITTER RECEIVERtransit case. BRAND NEW, £5/10/-. Complete with 5 Valves. In newP.P. 7/6. condition. With circuit. These Sets
are sold without Guarantee, but are
serviceable. 22/6BC906D FREQUENCY METER

Range 150-235 Mc/s. p.p. 2/6
45/- P.P. 7/6 H/Phones 7/6 pair. Junction Box, 2/6.

Throat Mike, 4/6. Canvas Bag, 4/-.
Aerial Rod, 2/6.

RTIO/APS-3
3 centimetre Radar Unit complete
with 725A Magnetron 2-723A/B's TEST SET 229
2-6AC7's. 724A and 1N23 pulse ADMIRALTY TYPE 600 MO.
trans, etc. BRAND NEW in carton, Complete in transit case.

E10/10/-. BRAND NEW, E5/10/-. P.P. 7/6.

TRANSMITTER/RECEIVER, Army Type 17 Mk. II
Complete with Valves, High Resistance Headphones, Handmike and Instruction Book
and circuit. Frequency Range 44.0 to 61 Mc/s. Range Approximately 3 to 8 miles.

Power requirements: Standard 120v. H.T. and 2v. L.T.
Ideal for Civil Defence and communications.

BRAND NEW 59/6
Calibrated Wavemeter for same 10/- extra.

"373" MINIATURE IF STRIP 9.72 M/cs.
The ideal F.M. conversion unit as described in P.W. April/May, 1957. Complete
with 6 valves, three EF9I's, two EF92's and one EB9 I, I.F.T.'s, etc., in absolutely new
condition. With circuit 12/6 (less valves), 42/6 (with valves)

Postage & Packing 2/6 (either type).

Printed by The Courier Printing Co. Ltd., Ttmbridge Wells, for the Proprietors and Publishers, The Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.I. The Short Wave Magazine is obtainable abroad through the
following : Continental Publishers & Distributors, Ltd., William Dawson & Son, Ltd. ; AUSTRALIA A -3 NEW ZEALAND --
Gordon & Gotch, Ltd. ; AMERICA -International News Company, 131 Varick Street, NEW YORK. Registered for

transmission to Canada by Magazine Post. January 1958.


