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K. W. ELECTRONICS for all your Amateur Radio Requirements

Consult us at K.

equipment-we
sto

WE STOCK:
KEYS-Vibroplex Semi -auto-

matic and G.P.O. type.
HK I B key er.

VFO'S-Geloso, Miniphase.
TOWERS-G3BXI and s.v.s.
PHASE -SHIFT NETWORKS

-B and W.
ROTATORS-CDR AR22,

" HAM -M," and TR44.
BEAMS-Mosley, Hy -Gain.

II HC 2 metre curtain.
AERIALS-K.W. & Mosley,

G3FIF & Webster Band -
spanner (mobile).

MIC'S-Geloso, Shure, Acos.
FILTERS SSB-McCoy Crystal

and Kokusai Mechanical.
.FILTERS-High Pass and Low

Pass.

W. for all your
may have it in

ck

"WALKIE-TALKIE"- Tokai
Transceiver on 28.5 me/s.

AIRDUX COILS. Complete
range I" to 2" dia.

RELAYS-Dow Key Co -axial
type.

SIG. GENERATOR- Nom-
brex Transistorized.

CABLE-Co-ax 75 and 52
ohm, 15 s.w.g. enamelled
copper.

POLYTHENE CORD -280 lb.
and 350 lb. strain.

SWR INDICATOR - KW
Match 75 or 52 ohm.

CONVERTER - Front-end
KW, Geloso.

PLUGS, SOCKETS, Pi COILS,
R.F. CHOKES, etc.

Awarded Silver Plaque, Radio Communications Exhibition,
Seymour Hall, London, 1963

Easy Terms Available

The KW77 Receiver

KW TRANSMITTERS
KW "Viceroy" S.S.B. Transmitter MK III with built-in Power Supply 6156

(Additional lattice filter, E9 extra)
KW500 Linear Amp. 500 watts p.e.p., E87 10s.

KW "Vanguard" A.M. and C.W. 10-80m. 63 gns. 10-160m. 67 gns. Kits also available.
KW " Vanguard" 2 metre 50 watt transmitter, complete with power supplies and high

level modulator QQV03-20A P.A. 663
KWI60. Top band transmitter with a punch, 629

Send for details. Carriage extra

KW2000 SSB
TRANSCEIVER AND A.C. POWER SUPPLY

10-160 metres, Mobile and Fixed Station

Importers of U.S.A. Equipment

* Mechanical filter provides
pass -band for SSB

* No external antenna
switching required

* Independent transmit and
receiver frequencies or true
transceiver operation

* 90 watt p.e.p. provides
effective mobile power
whilst not over taxing the
car battery

* 12 volt d.c. transistor
power supply

* Easy to install in a vehicle
for mobile operation

* Lightweight, attractive,
robust, efficient

KWELECTRONICS LTD Vanguard Works
I HEATH STREET, DARTFORD, KENT Cables: KAYDUBLEW, Dartford Phone: DARTFORD 25574

"WM



ii THE SHORT WAVE MAGAZINE April, 1964

NC 77X - an inexpensive communications receiver ideal
for the beginner. Four -Band receiver. II 5v. A.C. trans-
former operation - eliminates the hum and polarity
problems, shock hazards and grounding difficulties. Con-
tinuous coverage from 540 KC to 31 MC. Built-in 5" speaker
and front panel headphone jack. Price £28 . 3 . 4

Mo4ricp[5]0

N XC 3 - Tri-Band SSB transceiver. Complete coverage
of the 80, 40 and 20 metre phone and CW bands.
Only £148 . 8 . 4, matching AC speaker console £46 . 7 . I

NC 121 - Designed for the more advanced
enthusiast, features edge -reading signal strength
meter, noise -limiter, variable BFO, audio and
RF gain controls, exclusive Tuner Output for
use as a short wave tuner with Hi-Fi equip-
ment and peaking Q -multiplier for optimum
selectivity. Price L53 . 6 . 1I

NC -I40 - National's new double conversion receiver
with exclusive All -Band Dial Selector. Incorporating
features normally associated with much higher priced
equipment. Vacuum tube Q -Multiplier operation AM
and CW/SSB, 6BZ6 RF Stage. 5 main tuning bands.
Accessories : NT -3B matching speaker XCU-27 .1 MC
crystal calibrator.

Price £74 . 3 . 2, matching speaker £7 . 8 . I

RANGE
The National Radio Company, America's most
esteemed manufacturers of superior amateur and
short wave equipment.
There is a National equipment for practically every
application. The models vary in appearance, size and
weight and number of features - but they all have the
same uncompromising quality and all are backed by
the same One Year Guarantee.

NC 190X-combines exceptional
SSB, AM and CW amateur band
performance with calibrated
foreign broadcast bandspread.
This model incorporates every
desirable feature necessary to
conquer crowded amateur band
conditions. Fitted for 230v.
50 cycles operation.

Price £85. 16.8
Matching speaker NTS-3B £7.8.

Now available from stock in the U.K. from
leading distributors of amateur products !

NC 121 - General coverage
receiver with continuous cover-
age from 550 KC to 30 MC in four
bands. Model shown above is in
hand -rubbed oiled walnut case -
perfect for your living room.

Price £61 . 13.7

Ad. Auriema Limited
125 Gunnersbury Lane, London, W.3.
Telephone: ACOrn 8765
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All valves brand new and fully guaranteed - Obsolete valves a speciality
Quotations given on any type not listed. Send S.A.E.

AC2/PEN 19/6
AC2/PEN

DD ... 19/6
AC/TP 29/-
AC/VPI-5-7

15/-
-

AZ31 ... 13/6
B36 ... 9/-
CIC ... 10 /-

... 20-
CL33CCH35 ... 12/6-
CY31 ... 12/6
D77 ... 4/-
DAC32 ... 9 /6
DAF9I ... 5 /-
DAF96 ... 6 /6
DCC90 ... 12 /6

DF9I ... 3 /
/6

DF92 ... 7 /-
0996 ... 6/6
DH63 6/-
DH77 ... 7/-

I I -
DK9I ... 5

/
/6

DK96 ... 6/6
DL33 ... 8/6
DL35 ... 101-
0L91DL92

... 5/-
/-

0L94 ... 7 /-
DL96 ... 6/6-
EABC80 5/6
EAC9I ... 4 /-
EAF42 ... 9/6
EB34 ... 2/6
EB41 ... 5 /-
EB91 ... 4 /-
E13C3 ... 21 /-
EBC33 ... 5 /6
EBC4 I ... 8/6
EBC8I ... 10 /-
EBF80 ... 7 /6
EBF83 ... 8 /-
EB689 ... 7 /6
EBLI ... 21 /-
EBL2I ... 21 /-
ECC35 ... 8 /-
ECC40 ... 15 /-
ECC81 4/-
ECC82 ... 5 /-
ECC83 7/-
ECC84 ... 6/6
ECC85 ... 7 /6

ECC88 ... 12 /6
ECC9I ... 3 /-
ECF80 ... 7 /6
ECF82 ... 8/6
ECH3 21
ECH2I ... 21

/6
/-

EC H35 ... 12 /6
ECH42 ... 9 /6
ECH8I ... 7 /-
ECH83 ... 8/6
ECL80 ... 6/6
ECL8I ... 10 /-
ECL82 ... 9 /6
ECL83 ... 10 /6
ECL
EF686 211-

EF22 ... 14/-/-
EF36
EF37 8/-
EF37A
EF39
EF40 ... 15 /-
EF4I

EF50A ... 13/6
EF50E
EF80 5/-
EF85 5/-
EF86

EF981
EF9

EF92
EF95
EF98 ... 0 /-
EF183

1

EFI84
EK32 8 /6
EL3 21/6

EL33 ... 12/6
E L34 14/-
E L35 10/-
E L37 17/6
E L38 17/6
EL4 1 96
E L42

/
9 /6

EL8 I ... 12/6

EL85 ... 10/9
EL9I 0 /6

EM8I 0 ... 8/6
EM84
EM85 ... 10 /-

6
EY81 ... 8/6

EY83 ... 12/6
EY86
EY9I
EZ35
EZ40
EZ4 1

EZ8I0 ... 5/6
EZ90 ... 4/6
E1148
FC2 15 -
FC2A ... 17/6
FC4 15 /-
fW4/500 9/-
FW4/800 9 /-
GZ30 ... 10/6
GZ32 ... 10 6
GZ33 ... 19/3
GZ34 ... 13 6
GZ37 ... 19/3
HABC80 10 /-

8 /
HL4IDD 8 /6
HL92 8 6
HL133DD 9/6
HN309 ... 25 /-
1W4/350 10 /-
1W4/500 10 /-
KT33C ... 8/-
KT3 ... /6
KT6 16

17
... 9/6

KT66 ... 17 /6
KT7 I0-
KT8 I6 ... 8/

/6

KTW6 I 8/-
... 5 -

LN152 ... 5/6
LN309 ... 9 /-
LZ3I9 ... 12/6
MKT4 ... 17 /6
MS4B ... 17/6
MVS/PEN 17/6
MVS/PENB

17/6
MU 14
MX40 ... 15 /-
N18
N37 ... 14/-
N78 ... 22 /6

/-
N308 ... 18/-
N339 ... 30/-
N369 ... 10/6-
OZ4 ... 5/6
P2 .. 10/-
PABC80 13 /-
PCC84 ... 7 /-
PCC85 ... 9 /6

PCC88 ... 12 /6
PCC89 ... 8 /6
PCF80 ... 7 /6
PCF82 ... 7 /-
PCF84 ... 12 /6
PCF86 ... 12 /6
PCL82 ... 7/6
PCL83 ... 9 /-
PC L84 ... 7 /-
PC L85 ... 7/6
PCL86 ... 12 /6
PENA4 19/6
PEN4DD 22/6
PEN36C 20 /-
PEN45 ... 10 /-
PEN45DD 21 /-
PEN46 ... 5 /-
PE N453DD

20 /-
PENDD4020

20 /-
PL33 15 /-
PL36 ... 12/6PL3-
PL818

18 /
... 7 /6

PL83 ... 7/6
PL840 ...

18 /
7/6PL82-

PM24M ... 13 /6
PX4 15 -
PX25 ... 25 /-
PY31 15/-
PY32 ... 10 6
PY33 10/6
PY80 ... 7/6
PY8I ... 6/6
PY82 ... 5 /6
PY83 ... 8 /-
PY138 ... 10 /-
PY800 ... 10/-
PZ30 ... 15 -
QS95/10 10/

/-
Q5150/15 /-
R2 /-
R16 ... 17/6

/-
R20 ... -
SP41 ...

16
3

/
/6

SP61 ... 3 /6

TDD4 ....12/6
TDDI3C 17/6
TH4I ... 20 /-
TY866 ... 12/6
U10 ... 9/-
U12 ... 9/-
U14 ... 9/-
1)22 ... 8/-

U24 ... 21 /-
U25 ... I I /-
U26 ... 12/6
U31
U35 ... 17/6
U37 17/6
U47 11 /-
U50 7 /-

U76 7 6
U78 4/6
L1145 10 6
U191 13/6
U251 15 /-
U281 15 -
11282 19/6
U301 18/6
U329 15 -
U339 13/6
UO3 10 -
U4404 10/-
U801 .. 19/6
UABC80 5/6
UAF42 ... 8/6
UB41 ... 7/6
UBC4I ... 8/6
UBC8I 10/-
UBF80 ... 7 /6
UBF89 ... 7 /-
UBL21 20/-
UCC84 ... II /6
UCC85 ... 7 /-
UCF80 ... 12 /6
UCH21 ... 20 /-
UCH42 ... 8/6
UCH81 ... 7 /-
UCL82 ... 9 /-

UF41 ...
UCL83 ... 17/6
UF42 ... 7/6

UF85 ... 7/6
/6

UF89 ...
12
6 /-

U L44 ... 20 /-
UL46 ... 14/6

U L85 7 6
UM80 ... 10/6
URIC ... 15 -
UU6 ... 17/6

UU9 ...
15
7 //6

UYIN ... 12 6
UY2I ... 15/6
UY4 I ... 7/6

VM24B ... 12/6

VMP4G... 15 /-
VP4 ... 15 /-
VP4A ... 15 /-
VP4B .. 15 /-
VR105/30 7 /-
VR150/30 7/-
W61 .,. I 1 /-
W76 5/-
W77
W81
W811.1 6/-
X41 ... 22/6

... 10-
X65X6IM ... 12/6

X76M ... 12/6
X78 ... 26 /-
X79 ... 40 /-
Y61 I0/-

0Y63 ...-
Z63 ... 17/6
Z66 ... 10 1-
Z77
Z152
OZ4 5/-
A7 ... II /-

10 /C5 ... -
D5 ... 8 /6

I-15 ...
10
9

/
/6

L4
N5 ... 9/6
R5 ... 5/6
S4
S5
T4 ... 3 /6
U ... 5 9

2P5
/

... 22 /6
3A4
3A5 ... 10/634
3QQ5 9/-
3S4 5/6
3V4 7/-
5U4 4-
5V4G ... 7/9

573GT ... 5/6
5Z4G ... 7 -
5Z4GT ... 8/6

6A8G ... 8/6
6A8GT ... 13 /6
6AC7 ... 6 -
6A K5 ... 5/-
6AL5 4/-
6AM5 ... 5 /-
6AM6 ... 4 /-
6AQ5 ... 6/6

6AT6 ... 6 /- 6SC7 8/6 141-17 ... 10/-
6AU6 ... 9 /- 6565 ... 10/- 14R7 ... 21 /-
6B8G ... 2/6 65G7 ... 7/- 19AQ5 ... 8 /-
6BA6
68E6

... 6 /-

... 6 /- 651765H7

...
...

6 -/
6 /6

19BG6G
2001 ...

15/-
10 /-

6BG6G ... 15/- 6SK7 ... 5/6 2002 ... 21 /-
... 6- 6S L7GT... 5 /-

613Q7A
6BR7

... 12/6

... 10 6
6SN7GT
6SQ7 ... 8 /6

220F2
2091 ... 15/6/-

6857 ... 12/6 ... 12 6 20P3 24 /-
6B W6 6U5G6U4GT ... 7/6

...
2094 ... 20 /-

6BW7 ... 9 - 6V6G 4/- 2095 ... 20 /-
6C4 ... 3/6 6V6GT 8/- 25A6 86C5T ... 8 - 6X4 ... 4/6

...
25L6 ... 8/-

6C6G ... 6 //6 6X5G ... 5 /- 25Y5 ... 8/-
6C9 ... 12/6 6X5GT ... 8 /6 ... 8-
6CD6G 25 /- 6/30L2 ... 12 /6 25Z425Y5G ... 7/6
6CH6 ... 10/- 7135 ... 12/6 25Z5 ... 8/-
6CW4 16 /- 25Z6 .6
602 ... 4/- 7C5 8 /6 27SU ..... 19/6
606 ... 5/6 7C6 ... 8 /6 30CI ... 9 /-

705 ... 15/- 30C15 ... 12/6
661 ... 10/6 706 ... 15/- 30F5 ... 10 /-
666 ... 6/9 708 ... 15/- 30FLI ... 12 /6
6F12
6F13
6F14

 .. 4/-
0/-
0/-

...7077...
7Y4 ...

6 -
17/

/6

6/6
30L1 ...
30L15 ...

8/6
11/-

6615 26 8D3 4- 3094 ... '18/-
6619 2/6 9BW6 ... 12/6 30912 ... 10/-
6F23
6F25
6F26

 0 6

3 6

/6
17/6

30P16 ...
30P19 ...

9/-
17/6

6F33 . 5/6 069 ... 12/6 30PLI ... 15 /-
6H6
615
615G

 2/-
 . 5 /6
... 4/6

OLD I I

0P13 ...
0P14 ...

15/-
15/-
19/-

30PLI3 ...
30PLI 4 ...

12/6
12 /6

615GT ... 5/- 105 ... 2 36 35A5 ... 15 /-
617 ... 7 /6 2A6 ... 6//6 35L6GT... 8 /6
6.17G
617GT

... 5 /-

... 7/6
2AH8 ...
2AT6 ...

II /-
7 /6 35W4 ... 6/6

6K7 ... 7/6 2AT7 5 /- 35Z3 15/-
. 2 / 2AU6 ... 17/6 35Z4 ... 6/6

6K7GT
6K8

7 /6
... 9/6

2AU7
2AX7

5 /-
5/- 35Z5 ... 8/6

2BA6 ..67 / 4ISTH ... 22/6
6K8GT ... 9/6 28E6 .... 7 /6 12/642

6K25
6LI
6L6

... 17/6

...

... 10 7/-/6

2BH7 ...
215GT
217GT

10 /-
4 /-
8/6

5005 ...
50CD6G

10 /-
30/-

2K7GT 5 /- 50L6 8/6
6LI8

6N7GT

... 10/-
15 / -

... 9 /6

2K8GT
2Q7GT
25A7 ...

10 /-
6/6
8 /6

7758 8 /-
7/6

6925 ... 10 6 12517 8/- 80 7/6
6928
6Q7
6Q7G

... 12/6

... 9/6

... 6 /-
12SK7
12SL7

6/-
8/-

85A2
185BT

12/6
30/-

6Q7GT ... 8 /6 2SN7 10/- 807A 9/6
6SA7 ... 7 /- 2SQ7 ... 12 /- 807B 9/ -

COMPLETE VALVE LIST FREE WITH ORDER
METAL RECTIFIERS

RM I 7/6 14A86 23/- I6RD 2-2-8-I 12/- (FC 142)
RM2 8/- I4A97 26/- I6RE 2-1-8-1 10 /- (FCI50)
RM3 10 /- I4A100 28/- I8RA I-1-8-1 5/- (FC I 18)
RM4 17/6 I4RA 1-2-8-2 211- (FC301) I8RA I-1-16-1 7/- (FC 116)
RM5 19/6 I4RA 1-2-8-3 25/- (FC3 I) I8RD 2-2-8-I 16/- (FCI24)

TERMS OF BUSINESS C.W.O. or C.O.D.
4s. 2d. PACKING CHARGE ON ALL C.O.D.
ORDERS. POSTAGE 6d. per VALVE

BRAND NEW TRANSISTORS
0C35 10 /- 0072 ... 8/-=0081 D ... 5/-
0C42 6/- 0074 ... 8/- 0082 ... 6/-
0C44 5/- 0075 8/- 0032D ... 6/-
0C45 5/- 0077 ... 8/- 0081 m/pr. 12/6
0071 5/- 0081 ... 5/- 0C130 ... 8/ -

SILICON RECTIFIERS
400 volts 350 rnA 7/6 each

SETS OF VALVES
1115, 155, 1T4, 3S4, 3V4 Set of 4, 19 /-
DAF91, DF9I, DK9I, DL92, DL94 Set of 4, 19 /-
DAF96, DF96, DK96, DL96 Set of 4, 25/6

R.S.T. VALVE MAILORDER CO. .M01 T.71

to
mc=

211a STREATHAM ROADWITCHAM SURREY



66 THE SHORT WAVE MAGAZINE April, 1964

TECHNICAL PUBLICATIONS - Available from stock

Latest Issues
IIIIIIII111111111111111111111111111111111111111111111111111111111111111111111111111

TRANSISTOR TECHNIQUES (Gernsback)
*UNDERSTANDING AMATEUR RADIO
VHF HANDBOOK (Orr W6SAI)
VHF FOR THE RADIO AMATEUR (CQ)
WORLD RADIO HANDBOOK (1964)
WORLD RADIO HANDBOOK 1964 (library

edition)

Post Free CALL BOOK (Spring Edition)
'AMATEUR SINGLE SIDEBAND (Collins) 30s. Od.
'ANTENNA ROUND UP (by CQ) 25s. Od.
' ANTENNA HANDBOOK (A.R.R.L., 9th Edn.) 19s. Od.
AUTOMOBILE ELECTRICAL EQUIPMENT 57s. Od.
BASIC MATHEMATICS FOR RADIO AND

ELECTRONICS 18s. 3d.
'BEAM ANTENNA HANDBOOK, New Edition 28s. Od.
BETTER SHORT WAVE RECEPTION 24s. Od.
CALL BOOK (U.K. only), 1964 Edition 5s. Od.

' CHART OF INTERNATIONAL FREQUENCY
ALLOCATIONS - GENEVA, 1960 (Official),
10 Kc. to 40 Gc, 51" x 34", wall mounting 8s. 3d.

COMMAND SETS (Published by CQ.) 12s. 6d.
COMMUNICATION RECEIVERS 3s. Od.
CQ ANTHOLOGY (the Best of CQ 1945 - 1952) 16s. 9d.
CQ ANTHOLOGY (1952 - 59) 25s. Od.
COURSE IN RADIO FUNDAMENTALS 10s. 6d.

'ELECTRONIC CIRCUITS HANDBOOK 24s. Od.
FOUNDATIONS OF WIRELESS 17s. 3d.
GETTING STARTED WITH TRANSISTORS 28s. 6d.
GUIDE TO AMATEUR RADIO 4s. Od.

' HAMS INTERPRETER (4th Edition) 8s. 6d.
'HINTS AND KINKS Vol. 6 Ils. Od.

HOW TO BECOME A RADIO AMATEUR 5s. Od.
HOW TO IMPROVE YOUR SHORT WAVE

RECEPTION 14s. 9d.
HOW TO LISTEN TO THE WORLD, 1963/4 15s. Od.
HOW TO GET THE BEST OUT OF YOUR

TAPE RECORDER 9s. 1d.
LEARNING MORSE Is. 9d.
LEARNING THE RADIO TELEGRAPH CODE 4s. 6d.

'MOBILE HANDBOOK (Published by CQ) 24s. Od.
' MOBILE MANUAL (Published by A.R.R.L.) 24s. 6d.
NEWS FROM AROUND THE WORLD 11 s. 6d.

'NEW RTTY HANDBOOK 32s. Od.
' NEW SIDEBAND HANDBOOK (Published by

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

(Published by A.R.R.L.) 2s. 8d.
PORTABLE TRANSISTOR RECEIVER 3s. Od.

'QUAD ANTENNAS 23s. Od.
RADIO AMATEUR EXAMINATION MANUAL 5s. 6d.

' RADIO AMATEUR OPERATOR'S HAND-
BOOK (Data Publications) 5s. Od.

RADIO CONTROL MANUAL 25s. Od.
RADIO CONTROL FOR MODELS (F. C. Judd) 16s. Od.
RADIO DATA CHARTS Ils. 3d.
RADIO DATA REFERENCE BOOK 14s. Od.
RADIO AND ELECTRONIC LABORATORY

HANDBROOK (7th Edition, by Wireless World) 57s. 3d.
RADIO INTERFERENCE SUPPRESSION Ils. 3d.
RADIO VALVE DATA 4,800 types listed 7s. Od.

'S-9 SIGNALS 8s. 6d.
SHORT WAVE RECEIVERS For the Beginner 6s. 6d.
SHORT WAVE RADIO AND THE IONO-

SPHERE I Is. 9d.
'SINGLE SIDEBAND FOR THE RADIO

AMATEUR (A.R.R.L.) (3rd Edition) 18s. 6d.
STEREO HANDBOOK I Is. 4d.

' SURPLUS SCHEMATICS (Published by CQ). . 21s. Od.
' SURPLUS HANDBOOK 24s. Od.
'SURPLUS CONVERSION MANUAL

Vols. I. II and III. each 24s. Od.
TELEVISION EXPLAINED 13s. 6d.
TRANSISTORS: THEORY AND PRACTICE

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

(Published by World Radio Handbook) 9s. 6d.

12s. 6d.
19s. 6d.
24s. Od.
28s. 04.
22s. 6d.

34s. Od.

"DX Listings," 27s. post free. "US Listings," 45s. post free
The two together, covering the World, 65s. post free

*AMATEUR RADIO HANDBOOK
(by R.S.G.B.), 550 pp., 36s. 6d.

RADIO AMATEUR'S HANDBOOK
by A.R.R.L. (41st Edition) 37s. 6d. post free

(Library Binding) 47s. 6d. post free

MAGAZINES BY SUBSCRIPTION
One Year

"73 MAGAZINE " 30s. Od.
CQ, RADIO AMATEUR'S JOURNAL 44s. Od.
QST, ARRL 48s. Od.

Post free, ordinary mail only

EASIBINDERS for Short Wave Magazines, holds 12 issues
(One Volume) 15s.

LOG BOOKS, spiral bound, by ARRL, 7s. 6d.

LOG BOOKS, by Webbs Radio, GPO Approved, 6s. post free

All publications marked * were reviewed on pp.
502-504 November 1963 SHORT WAVE MAGAZINE

*RADIO HANDBOOK -Sixteenthfreepost
Edition

86s.

*DX ZONE MAP (With Amendment List to Oct. 1963)
(Great Circle, centred U.K., size 25ins. by 35ins. A" must" for

every DX operator and SWL)
Linen Backed (de luxe) Ils. Od. post free

*AMATEUR RADIO MAP OF WORLD
Mercator Projection - Much DX Information - In Colour,

8s. 6d. post free
Second Edition

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

8s. 6d. post free

*RADIO AMATEUR'S WORLD ATLAS
In booklet form, Mercator projection, for desk use. Gives

Zones and Prefixes. 8s. 3d. post free

Publications Department  55 Victoria St  London SW1  Abbey 5341
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THE NEW G & D 18w, 144 Mc/s CW
TRANSMITTER-THE CTX2

* QQV03-10 P.A. + ECF82 and I2AT7
* 18 Watts input
* Easily Modulated
* Easily Drives 150w. P.A. or 70 centimetre Tripler.amp
* CLAMPER TUBE PROTECTS P.A.

PRICE-Only f10 (Ex Stock)
(including valves and XTAL)

GREEN & DAVIS

500W. SSB LINEAR
operates on 80-40-25-15 and 10m. With high efficiency
on ALL Bands. Completely self-contained including
P.S.U.
R.C.A 7094 Beam Tetrode.
Light in weight - only 38 lbs. Absolutely reliable -
12 months guarantee. Internal Ant. Changeover
relay matches into ALL SSB TX or transceivers.

67

4 -The PGLA1-L87 . 10 .0d. (Ex Stock)

GREEN & DAVIS 2 METRE
NUVISTOR CONVERTER MkI I I

THIS VHF CONVERTER

is engineered to give YOU complete control over ALL signals, weak.
strong -narrow -broad. It is designed as an INTEGRATED part of
YOUR receiver system. There is no other converter on the market
like it today, for this price.

L.F. outputs AVAILABLE EX STOCK
1.8-3.8 : 4-6 : 10-12
14-16 : 24-26 : 28-30 figs.

MAKE NO MISTAKE
THE GREEN & DAVIS
2 METRE
CONVERTER IS
NOW FAR-FAR
BETTER-THAN
ANY OTHER
EQUIPMENT OF ITS
TYPE AVAILABLE
- EVEN AT TWICE
ITS PRICE
*EXCEPTIONALLY

SENSITIVE
*LOW NOISE FACTOR.

BETTER THAN 3.5 dB.
*EXTENSIVE SHIELDING
*ANY IF OUTPUT.

Conservatively rated P.S.U.
COMPONENTS.

*4VALVE LINE UP. 6CW4 -
EF95 - EF95 - ECC9I.

*SEE IT AT YOUR LOCAL STOCKIST
Write for details

PRICE a . 191.6
including P.S.U.

Complete SSB/AM/CM station with full coverage of the 80, 40
and 20 metre bands.
200 watts P.E.P. on SSB, 200 watts cw, 100 watts AM.
High Frequency crystal filter giving 40 dB sideband suppression.
VOX or push -to -talk on phone, break-in keying on CW.

Available from stock
NCX-3 Transceiver f148 .8 .4
NCX-A Mains power supply and speaker console E46 . 7 . I

NCX-D 12v. DC Mobile power supply L50.8. II
Easy terms available; NCX-3 plus NCX-A (power supply) deposit

C24 15s. 5d.
Full details on request from Green & Davis, Main London Agents of
the National Range.

The National Radio NCX-3 Tri-Band
SSB Transceiver

r 60 watt Transistorized DC-DC INVERTOR. 12v. DC I/P 300v. 200mA o/p ... Price 17 . 19.6
IN 45 watt Transistorized DC-DC INVERTOR. 12y. DC I/P 300v. I50mA. o/p ... Price L6 . 19. 6

I Partridge Electronics Products. R.F.40. All Band Field Strength Meter, I to 250 Mc/s., including rod ant. and earpiece.
All Eagle Products available as previously advertised. Price L3. 9 .6

STOCK All Band RF Chokes - I KW rating. For PA's, Linear's, etc. ... Price LI . 0 . 0
TRADE ENQUIRIES WELCOMED

(OFFICE)

S WEIR HALL GDS,
LONDON, N.I8

GREEN & DAVIS
LONDON

Phone : NORth 6871

(WORKS)

(04 HORNSEY ROAD,
LONDON, N.7
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PETER S E Y M O U R COMMUNICATION EQUIPMENT SPECIALISTS
ALL ITEMS AVAILABLE AT

Equipment over £25 with
s. d.

NEW * NEW * NEW *The NATIONAL
NCX3 TRANSCEIVER. 200W. CW/
SSB 100W. AM. ... ... 148 8 4

A.C. power unit to suit ... ... 46 7 1

12 volt D.C. supply ... SO 8 II
NEW * NEW * NEW * MOSLEY

"COMMANDO" II. Call and see this
equipment.

NEW * JAPANESE JR101/HE30... ... 42 0 0

Second-hand Reconditioned Equipment

EDDYSTONE 740. 500 Kc.-30 Mc/s. 240
A.C. input ... 25 0 0

EDDYSTONE 840C. 500 Kc.-30 Mc/s. 1 I 0-
240 A.C.-D.C. built-in speaker ... 45 0 0

EDDYSTONE 750. 500 Kc.-30 Mc/s.
Double conversion 1.6 and 85 Kc. I.F's. ... 45 0 0

DRAKE 2B. 80-10 mtrs. xtal controlled,
front end tunable I.F. 100 Kc. cal. ... 95 0 0

NATIONAL NC188. General coverage
and amateur bands bandspread " S " Mtr. 35 0 0

STILL REQUIRED YOUR SURPLUS HAM GEAR
HIRE PURCHASE ON ALL EQUIPMENT OVER £35.

410 BEVERLEY ROAD -
Telephone HULL 41938

TIME OF GOING TO PRESS
a three months guarantee

NATIONAL NC66 portable with DF loop
s. d.

mains/battery 30 0 0
HALLICRAFTERS 5108. General coverage

and bandspread 40 0 0
EDDYSTONE 680X. 480 Kc.-32 Mc/s.

110/240 A.C. input " S " meter, etc. ... 70 0 0
GONSET S.S.B. TX. Type GSB100 115 0 0
I Only-SOILED "Q" FIVER. Elec-

trically 100%.
-

. ...
-2.54M

3 10 0
e .MINIATUR 807. Type 5B IS 0

R.S.G.B. Manuals _. Carriage paid I 14 0
WITHERS 2 METRE CONVERTERS.

New with 6DS4 nuvistor self contained
power 15 0 0

COLLINS 75A3 with two Mechanical
Filters and Calibrator .........170 0 0

HAMMARLUND SP600JX/6. 540 Kc.-
54 Mc/s. A laboratory instrument of the
highest quality ... P.O.A.

HALLICRAFTERS SX43. 540 Mc/s.
and 88-108 Mc/s. AM/FM 35 0 0

R.S.G.B. Call Books, latest edition 4 6
QQV03-10 each 10 0

- MUST BE MODERN - HIGHEST CASH PRICES
THREE MONTHS GUARANTEE ON EQUIPMENT OVER £25

HULL - YORKSHIRE
(43353 after 7.30 p.m.)

" Does all your RF go into the antenna, or do you use your
feeders for space heating? "

"A TIGER ANTENNA COUPLER WILL REDUCE YOUR SWR."

" Do you wake in the night being chased by angry neighbours
brandishing 21" TV sets?"

"A TIGER ANTENNA COUPLER PROVIDES INDUCTIVE
COUPLING AND AT LEAST A 10db REDUCTION IN HARMONIC
OUTPUT."

I. The Tiger Antenna Coupler is based on the " L " Network or
" Z " match as it is sometimes called. This is a combination of
series and parallel tuning which enables an accurate match to be
made between a coaxial feeder from the transmitter and a variety
of Antenna feeder impedances.

2. The new range of couplers are contained in a box, 8" wide by
3k" high by 64" deep, finished in stoved grey hammer.

3. Three controls are provided, two tuning controls with 0-100
Scales and a switch for HF or LF bands. The input socket is on the
right of the unit and the output connections on the left.

4. All three types listed below will handle the output of a
watt transmitter at 52-80 ohms impedance :-

TYPE 75 AC 52-80 ohms unbalanced output
TYPE 300 AC 52-400 ohms balanced output
TYPE 600 AC 400-1000 ohms balanced output

Any Type : PRICE L6.19.6, plus 5/6 post and packing.

Full details from :

PROOF OF THE PUDDING . . .

Letter from Group Capt. D. H. J., of Cape!, Surrey.
" . I am very pleased indeed with the 2 metre Transmitter. It is
beautifully constructed and I have already worked into several
European countries, including Switzerland. It makes a worthy com-
panion of my old TR.300 which remains the best A/M Transmitter I

have come across for the lower frequencies."
Original can be seen at our Office.

TR 2M Transmitter, complete with Power Supply. Input 100w.
CW and Phone, output 80 ohms unbalanced. Toggle switch con-
trols for Send/Receive and for netting.

CONSIDERED THE BEST 2 METRE ON THE MARKET

PRICE 80 guineas. Carriage and packing extra.

TR 2P 2 Metre Transmitter. Contained in attractive two-
tone grey case, measuring 12" by 12" by 7" high. Same RF section
as the TR 2M but for 35 watts Input only. Modulator built-in
for high level modulation.

PRICE, less Power Supply, 30 guineas.

2 Metre " Nuvistor " Converter. For the 2 metre man who
150 wants the best. Crystal control. Noise factor better than 3.0.

PRICE L11 . 10 . 0, PSU extra.

Tiger Transistor Converter. For use with car radio or other
main receiver, tuning between 600 and 1200 kc/s. Sensitivity
2 microvolts for a 10db S/N ratio, on mobile whip aerial.

PRICE E9 . 5 . 0, post, etc. 2/-.

TIGER RADIO LTD.
36a KIMBERLEY ROAD, SOUTHBOURNE, BOURNEMOUTH, HANTS.

Telephone : Bournemouth 48792
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Mosley Commando H
 SINGLE SIDE BAND TRANSMITTER 

O 180 Watts P.E.P.
 AMISSB/CW Modes.
0- Lattice Filter Exciter.
0- Pi Tank Output Circuit.
0- Vox and Manual Operation.
0- 10-80 Metre Bandswitching.
0- Full Vision Eddystone Dial.
0- Ideal for RTTY by Tone Injection.
0- Selectable Upper and Lower Side -band.
0- Three Change -Over Contacts for Ex-

ternal Switching Functions.

COMMANDO II incorporates many features which makes it The Outstanding Transmitter Buy
Today! Only reliable " air -tested " circuitry is used. Power Supply is the latest cool -running
Silicon Rectifier, fuse protected and conservatively rated. Power Amplifier employs two 6146
Tetrodes operating at 750 Volts Class AB1 Linear Amplifier Service to give maximum I.C.A.S.
rating at 180 watts P.E.P. The Pi -Tank circuit 10-80 metres, band -switched, gives efficient

loading into low impedance coaxial lines. Sideband generation at 435 kc with half -lattice crystal

filter for 45 dB sideband/carrier rejection. Sideband switch in " normal " position is correct
for band in use, with an " inversion " switch to give choice of alternative sideband.

£140 . 0 . 0

MOSLEY AERIALS FOR ALL APPLICATIONS
TA311r. 3 BAND DIPOLE VERTICAL OR HORIZONTAL. 10, 15, 20 METRES
TA32Jr. 3 BAND 2 ELEMENT BEAM, 5.5 dB GAIN. 10, 15, 20 METRES ...
TA33.1r. 3 BAND 3 ELEMENT BEAM 8 dB GAIN. 10, 15, 20 METRES
V3Jr. 3 BAND VERTICAL LOW ANGLE RADIATION. 10, 15, 20 METRES
VTD-Jr. AS V3Jr. BUT NEEDS NO RADIALS ...
POWER MASTER SINGLE BAND BEAMS FROM

s. d.
8 10 0

17 10 0
24 IS 0
7 10 0
9 0 0

13 10 0

TAKE ADVANTAGE OF PRESENT GOOD CONDITIONS ON THE LF BANDS AND TRY OUR NEW VERTICAL TW3X
FOR 20, 40 AND 80. NEEDS NO RADIALS AND CAN BE BENT TO FIT ANY SPACE. ON A LOCAL TEST ON 80

METRES A REPORT OF S9 WAS RECEIVED FROM VE. £9.

ALSO THE V46 4 -BAND VERTICAL. 10, 15, 20, 40 AND CAN BE LOADED TO 80 and 160 METRES. £14

OTHER VERTICALS INCLUDE THE V48 AND V5. THE FABULOUS NEW FULL SIZE 20 METRE BEAM A -203-C. £42

THE MOSLEY Q -MULTIPLIER.

COMPARE THE PRICE,

NOT A KIT £4 15 0

CVI60B TOP BAND CON-
VERTER, VALVE OR TRAN-
SISTOR ... £7 10 0

ALLLAs-rt-LLA

Representative in U.K., 0. S. CHILVERS, G3JOC
40 Valley Road, New Costessey, NORWICH, Norfolk. NOR.26.K.

Tel : Norwich 22147

A Subsidiary of MOSLEY ELECTRONICS, INC., Bridgeton, Missouri, U.S.A.



70 THE SHORT WAVE MAGAZINE

1000V 000V
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MULTIMINOW
The newly improved model of this famous AVO pocket size

multi -range instrument has been enthusiastically acclaimed in all
parts of the world for its high standards of accuracy and dependability
as well as for its modern styling, its highly efficient internal assemblies
and its resistance to extremes of climatic conditions.

It is simple to use, one rotary switch for instant range selection,
only one pair of sockets for all measurements, and a 21 -inch clearly
marked scale -plate. It is supplied in an attractive black carrying
case complete with interchangeable test
prods and clips, and a multi-lingual
instruction booklet.

RESISTANCE: 0-2M 0 in 2 ranges, using I.5V cell 4Sit
SENSITIVITY: I o,000n /v on d.c. voltage ranges

1,000 n /V on a.c. voltage ranges

I.E.A. Exhibition
Stand N.I 76
Olympia, May 25-30

Iii"Cra) z 16

to send you a full
specification of this
great little instru-
ment. It measures only
71 x 4x if ins. and
weighs only 24 ozs.

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON S.W.1

Telephone: VICtoria 3404 (12 lines)

MM19 Men

April, 1964

HE -40 DE -LUXE 4 -BAND
COMMUNICATION

RECEIVER

i Frequency coverage 550 kc/s.
, .. ....' 1 to 30 me/s. continuous.

6.
a C? ,1 , Operation 220/240v. AC/DC.

g -^ The perfect receiver for shortp7 wave listening. Special
features include : Slide rule

tuning dial, Electrical bandspread, 0-100 logging scale, Improved selecti-
vity, Built-in " S " meter, A.V.C., Noise limiter, B.F.O., Phone jack,
Built-in 5in. speaker, tone control, standby switch, Supplied with three
aerials, Ferrite loop for broadcast band, Adjustable 58in. whip for short
wave and wire aerial. Smartly styled durable metal cabinet. Supplied
brand new and guaranteed with manual, £24/15/-, carriage paid. S.A.E.
for full details. Part Exchanges welcome.

HE -30 SUPER AMATEUR COMMUNICATION RECEIVER
Four bands covering 550
kc/s. to 30 me/s. continuous.
Operation 200/240 volt A.G.
Special features include : Easy

:- to read illuminated slide rule
dial, Built-in Q multiplier,
Aerial trimmer, Calibrated
electrical bandspread on
amateur bands, 0-100 logging
scale, noise limiter, AVC/
MVC selector, Stable
oscillator and B.F.O. for
clear CW and SSB reception.

Built-in edgewise " S " meter. Output for
phones or STD. speaker. Supplied brand new and guaranteed with
manual, E42 carriage paid. S.A.E. for full details.

PART EXCHANGES WELCOME

HE -80 14 VALVE AMATEUR

-----_"If=-_,--
I ...

_--- ----- -
.-,

--- --:__--
(":jllt,on7i. Si

pack. Output for phones or speaker
volt A.C. Valve line-up 4 x 6AQ8,

Supplied brand new and guaranteed
59 gns., carriage paid. S.A.E. for

COMMUNICATION

fr
k

6 VII-

illuminated
Improved
(8

3 x

complete
full

RECEIVER
550 kc/s. to 30 me/s. + 2 metre
band, 144 to 146 me/s. Two
receivers in one. Continuous
coverage from 550 kc/s. to
30 me/s. and 144 to 146 me/s.
Dual conversion on 2 metres,
with extra RF and Mix. stage.
Special features include " S"
meter, Crystal calibrator " Q "
multiplier, B.F.O., Bandspread

all amateur bands, large
dial with logging scale.

A.N.L. regulated power
or 500 ohms). Operation 200/250
6BA6, 2 x 6BE6, I x 6BL8, GALS,

17 x 7+ x 10in.
with instruction manual.

details. Part exchanges welcome.

CLEAR PLASTIC PANEL METERS
First grade quality, Moving Coil panel meters,
available ex -stock. S.A.E. for illustrated leaflet.
Discounts for quantity. Available as follows.
Type MR. 38P. 1 21/32" square fronts.

50µA 32/6 I mA 22/6 300mA 22/6
100µA 29 /6 5mA 22/6 500mA 22/6 10v DC
200p.A 27 750mA 22 /6 50v DC

51:M1oA

25/6/ lOrnA 22/6
50mA

100mA 22/ /
226 6  100v DC- IA DC 22/6 150v DC

50-0-50µA 29/6 150mA 22/6 5A DC 22/6 300v DC
100-0-100/IA27 /6 200mA 22/6 3v DC 22 /6 500v DC

ILLUMINATED " 5 " METER
1 21/32" sq. front. Cal. in S units, 6v. lamp,

n

22 /6 750v DC 22 /6
22/6 15v AC 22 /6
22 6 50v AC 22 /6
22

//6
150v AC 22/6

22/6 300v AC 22/6
22/6 500v AC 22/6

29/6, P.P. If-.

:.*
a

TM-5er ,S" METER
Signal strength meter using VTVM principles.
Calibrated in S units. Sensitivity and zero
adjustments. For any superhet receiver with
AVC. Requires 150/200V. and 6 or I2V.
Complete with valve and full instructions.
82/6. Post and packing 2/6.

---

SILICON RECTIFIERS
400V. P.I.V. 4.7 amp. SCR 7/6
200V. P.I.V. 6 amp. 5/6

1000V. P.I.V. 650ma. 7/6
800V. P.I.V. 500ma. 5/6
400V. P.I.V. 1 amp. 5/6
400V. P.I.V. 500ma. 3/6
95V. P.I.V. I amp. 4/6
70V. P.I.V. I amp. 3/6

150V. P.I.V. 165ma. 1 /-
Discounts for quantities.

Please add postage.

M5.435 SEMI

Super speed
adjustments
fort. Speed
to as high as
for reproducible
Precision tooled,
plated brass
operating parts.
2f". Brand

-AUTOMATIC
' BUG'
morse key. Seven

for speed and corn -
adjustable 10 wprn

desired, weight scale
speed settings.
anti -rust nickel

and stainless steel
Size : 6+" x 3" x

new E4/12/6, post
paid.

LARGEST STOCKS OF COMPONENTS IN THE COUNTRY
OPEN 9 a.m.-6 p.m. EVERY DAY MONDAY TO SATURDAY

TRADE SUPPLIED
Send If- P.O. for full catalogue and lists.

G. W. SMITH & CO. (RADIO) LTD.
3-34 LISLE STREET, LONDON, W.C.2

Phone: GERRARD 8204/9155 Cables: SMITHEX LESQUARE
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TOP QUALITY-LOW COST 4C R ki6 AMATEUR RADIO EQUIPMENT
I-vv\Ant-

* R.Q. 10 "Q" MULTIPLIER *
The new CODAR R.Q. 10 "Q" Multiplier can be used with
any superhet receiver employing an I.F. between 450 and
470 Kc/s.

It provides a considerable increase in selectivity for either
peaking or rejecting a signal on AM, CW or SSB. The PEAK
function will produce a very narrow I.F. Pass band for AM or
SSB reception, or a sharp peak for CW reception.

The NULL function provides a very deep notch for eliminating an interfering heterodyne, and is a steep sided
slot without the combination of slot and peak as with the conventional crystal filter.

Special high " Q " Pot core enclosed inductors are used to obtain the highest possible efficiency, and an
effective " Q " of over 4000 is obtained. The performance and ease of control plus negligible insertion loss
makes the R.Q. 10 superior to the average crystal filter unit.

Available in two models :
Cat. No. R.Q. 10. For external power supplies, 180-250 volts H.T. 5 M.A. 6.3 volts,

.3 amp L.T. (obtainable from receiver)
Cat. No. R.Q. 10X. Self powered model for 200-250 volts A.C. fitted with accessory

socket to pr. vide up to 25 M/a. at 200 volts H.T. and 6.3 volts
I amp. L.T. for other accessories.

E6. 15.0 Carr. 3/-

L8 . 8 . 0 Carr. 3/6
Both models are complete ready for use with all cables, instructions, etc.

* P.R. 30. R.F. PRESELECTOR *
Frequency range 1.5-30 Mc/s.

Substantially improves the performance of any superhet
receiver

G2LU writes ..
You are to be congratulated on turning out a very fine piece
of equipment. Several of the Coventry " gang " have heard
the P.R.30 in use and all have expressed their amazement at
the gain obtained and the absence of background noise...
You may use any remarks I have made in this letter as I am
so delighted with the Unit.

G3RIA writes ...
The results in conjunction with my Eddystone 888 are
amazing. Signals are twice as strong with much higher
signal/noise ratio. A first class product well worth the money.

G3ADZ writes ...
I feel I must congratulate you upon your P.R.30 Preselector.
It is more than refreshing to find :- Equipment well up to
stated specification and performance ... very well made and
finished ... at a fair price for Amateur ... and care in packing.

G4HZ writes ..
I am delighted with it, it improves my Eddystone 640 in all
respects. The difference with the Preselector is fantastic, a
weak signal on 15 metres about S2 changed to S8. On the
L.F. Bands, unwanted noise and mush is cut out.

The P.R.30 Preselector uses EF 183 Frame Grid R.F. Amplifier and provides up to 20 dB gain. Outstanding
features include vernier tuning, gain control, selector switch for either dipole or end fed antenna. Smart
styling in grey and black, w x 4' x 5'. External power supplies (obtainable from Rx). Complete, ready for

use, with all plugs, cables, £4/17/6. Carr. 3/-.

In answer to many requests, a self powered version is now available, Cat. No. P.R.30X. This is identical in
size and suitable for 200-250 volts A.C. An accessory socket is fitted to provide up to 25 M/a at 200 volts H.T.

and 6.3 volts at I amp. for other accessories. Price complete, L7/2/0. Carr. 3/-.

G31RE CODAR RADIO COMPANY G3HGQ

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX
CANADA : CODAR RADIO OF CANADA, TWEED, ONTARIO
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CALLING ALL
AMATEURS

At last a telescopic mast
at a price you can afford
Check the Vital Features of this New JOHN SMITH 30' Steel Mast

* Made of oval steel tube for
maximum strength and
easy telescoping

* Hinged to extra strong
ground plate for easy erection

* Simple locking device
* Will take rotator unit

or pulley

* Strong welded steps for
easy climbing

* Steel pickets and two sets of
Courlene rot -proof and
shrink -proof guys included

* Delivered free within 25
miles of London

COMPLETE spoof-kat:on to :
PRICE on I y £25 Write for full particulars and

JOHN SMITH & CO. (LONDON) LTD.
Hainault Works, Chadwell Heath, Romford, Essex

Telephone: Seven Kings 6070 (10 lines)

AERIAL
EQUIPMENT

TWIN FEEDER. 300 ohm twin
ribbon feeder similar K25 6d. per
yard. K35B Telecon (round) I /6 per
yard. 75 ohm twin feeder 6d. per
yard. Post on above feeders and cable,
. /6 any length.

COPPER WIRE, 14G, H/D, 140 ft.,

ABSORPTION WAVEMETERS.
3.00 to 35.00 Mc/s. in 3 Switched
Bands. 3.5, 7, 14, 21 and 28 Mc/s.
Ham Bands marked on scale. Com-
plete with indicator bulb. A MUST
for any Ham Shack. ONLY 22/6
EACH. Post free.

BANDCHECKER MONITOR,
3.00-35.00 MO. in 3 switched Bands.
0-1 mA Indicator. Monitor Socket.
Very sensitive. E3.13.6, P. & P. 2/6.

it II A
CHAS. H.

! !
i
111 0 0

YOUNG LTD.

SOLE MIDLAND AGENTS
17 /-; 70 ft., 8/6, post and packing 2/6. VARIABLE CONDENSERS. All

FOR
Other lengths pro rata.

FEEDER SPREADERS. 6" Ceramic
type F.S., 10d. each. Postage 1/6
up to 12.

brass with ceramic end plates and
ball race bearings. 50pf, S/9, 100-6/6,
160, 7/6, 240, 8/6 and 3000, 916.
Extension for ganging, P. & P. 1/-.

* EDDYSTONE CERAMIC CENTRE PIECE for RACK MOUNTING PANELS :
dipoles, Type AT, 1/6 each. P. & P. 1/.. 19" x 5/", 7", 81", or 10f", black

RECEIVERS & COMPONENTS 2 METRE BEAM, 5 ELEMENT
crackle finish, 5/9, 6/6, 7/6, 9/-
respectively. P. & P. 2/-.

W.S. YAG1. Complete in box GELOSO VFO UNITS. 4/102 with
* NATIONAL with I" to 21" masthead bracket.

Price 49/-, P. & P. 3/6. new dial and escutcheon. Outputs on
80. 40, 20, 15 and 10. For 2-807 or

RECEIVERS & TRANSCEIVERS SUPER AERAXIAL, 70/80 ohm
coax, 300 watt very low loss, 1 /8 per
yard. 'P. & P. 2/,

6146 Tubes.
to suit, 24 /Only Ell 15 0. 3 valves

-. ALL POST FREE.

SHADED POLE MOTORS, 230 v.

* GREEN & DAVIS CONVERTERS TOUGH POLYTHENE LINE,
type ML I (100 lbs.), 2d. per yd. or

or 110 v. operation, ideal for fans,
blowers or models. Single Unit 12/6plus

2/- P. & P. or Pair El plus
12 /6 per 100 yds. Type ML2 (220 lbs.), 2/6 P. & p.

* KW EQUIPMENT 4d. per yd. or 25/- per 100 yds., ML4
(400 lbs.), 6d. per yd., post free. PARMEKO TRANS. 200/200
Ideal for Guys, L.W. Supports, Hal- 40 mA. 6.3v., 3A. New, not ex W.D.

* MOSLEY AERIALS yards, etc. Only 12/6. P. & P. 2/6.

CHAS. H. YOUNG LTD.
 H.P. FACILITIES AVAILABLE

170-172 Corporation St., Birmingham 4.
 PART EXCHANGES

Please print your address. No C.O.D. under £1. 'phone CEN 1635
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Illustrated above
is the RCX 202 high per-
formance communication receiver
designed specially for all modes of reception
in the amateur bands 160-10 metres. Technical features include Twin high
gain triode Cascode RF amplifier for the lowest noise and excellent
cross modulation characteristics, large illuminated 3f" ' 5 ' meter,
1" of bandspread on all bands, precision geared drive to main tuning
control with 100-I ratio, variable selectivity 5 kcs., 2.1 kcs. and 200 cps.
employing mechanical filter and lattice crystal filter systems covering
am, SSB, cw operations, razor edge slot filter tunable across the I.F. pass -
band, efficient adjustable noise limiter, switchable upper and lower
sidebands, crystal calibrator, ave characteristics switchable to fast,
slow, off. Small size case 13} x 61 x 104, making the Receiver ideal for
mobile operation. Provision for connecting mobile power supplies at the
rear. Ultra modern appearance with super ventilated cabinet for cool
stable operation with provision for moving mounting rail across the top for
mobile use or this can be removed completely and modern tapered feet
fitted underneath for table top use. British manufacture, two-year guarantee.
Price E115; also available with general coverage, .5 me/s. to 30 me/s. Price E120.

RAY CROSS
ELECTRONICS COMPANY Telephone: Northbourne 4143
HYDE ROAD . WINTON . BOURNEMOUTH

Illustrated above
is the RCX 404. This con-
tains all the technical features of the
RCX 202 plus the maximum possible crystal
stability together with a kilocycle counter chat can be read to within
500 cps. with ease, and a tunable Band Pass input filter stage for the maximum
rejection of strong unwanted signals. This is a Receiver with wavemeter
accuracy for the connoisseur. Price [135 - also available with any 12
500 kcs. sections in the frequency spectrum .5 me/s. to 30 me/s. Price 1E145

Illustrated on the right is the
RCX 101 Analysis Scope.
This is a matching
piece of equipment
for the visual analys-
ing of the received
and transmitted
signals which areautomatically
switched electronic-
ally during the send
and receive periods.
It contains a two-
tone generator
necessary for SSB
adjustments with a
single -tone for am
adjustments. Can
also be switched to
operate as a g
purpose oscillo-
scope having a wide
range time base and a wide band 'V' amplifier when required. Price £40.

COMPACT P

s.s.v.c. Type 02/ssa.

owER -FOR MOBILE PEOPLE

More than too AVEL designs are already in
professional use in temperate and tropical countries
all over the world.

AVELEY ELECTRIC LIMITED
COMPONENT DIVISION

FOR Till `COURIER'

A SOLID STATE VOLTAGE CHANGER specifically
designed for use with the 'COURIER' MOBILE
SSB TRANSCEIVER. The greatest possible
reliability has been achieved by the use of
electronic switching in conjunction with high
efficiency toroids.
INPUT:- I2V. Pc. Nominal
OUTPUT:- (i) 600v. DC @ 200 MA.

(ii) 300V. DC @ 30 MA.
(iii) 300V. DC @ 120 mA.

SIZE: -5% x 4" x 33/." overall.
WEIGHT: -2 lbs. so ozs. Ex Stock L21 5 0.
Similar units having power ratings of 60-
150w; input voltages of 12 or 24 v. DC and
outputs of 25o, 300, 35o v. Pc are also
available. Units available for Rw VALIANT,
EDDYSTONE Receivers and other Amateur
equipment.

SOUTH OCKENDON ESSEX
TELEPHONE: SOUTH OCKENDON 3444

TELEX: 24120 AVEL OCKENDON



FOR THE RADIO AMATEUR AND AMATEUR RADIO

SHORT WAVE

EDITORIAL

Outlook Quite recently, we had a letter from an irate correspondent who
concluded his fulminations with the following, written in red

ink " . . . the amateur spirit is dead. Competitions and ladders are the curse of the
hobby . . .

Well, are they? Let us look at the facts. In the first place, nobody need enter a contest
or run for a ladder unless he wants to-there is no compulsion about it! Secondly,
how many do in fact go in for competitive radio? Taking all our own contests and
ladders into account and then doubling the total of operators involved-to cover those
who, while not actually appearing in the lists, either aspire to a place on a ladder,
or enter a contest without sending in a result-we arrive at a figure which is less than
one per cent. of the whole circulation of SHORT WAVE MAGAZINE.

Clearly, such a minority interest cannot possibly have the effect implied by our
correspondent, which is that competitive operating has killed the spirit of Amateur
Radio. And, anyway, is the spirit of Amateur Radio dead? As defined by an old timer
it may well be rather a different thing today from what it was forty years ago. But in the
last 20 years the whole tempo and focus of the national life has changed, and Amateur
Radio has changed with it. Amateurs themselves still represent a cross-section of the
whole nation, just as they have always done. Since the ordinary human virtues of
generosity, kindliness and co-operation have not changed, it follows that they are just
as evident in Amateur Radio today as ever they were-if you look across the whole
cross-section, and not just at a narrow segment of it.

Those who make vague allegations about the spirit of Amateur Radio being dead
are nearly always found to be the very individuals in whom the virtues to which we
refer are conspicuously lacking. They want everything, while giving nothing. And
there are more of them about, because there are something like ten times as many
amateurs on the air today as there were thirty years ago.

WORLD-WIDE COMMUNICATION
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TWO -METRE TRANSCEIVER
FOR PORTABLE/MOBILE

OPERATION

CONTROL CIRCUITS AND POWER
SUPPLY - ALIGNMENT OF THE
RECEIVER SECTION - SETTING

UP THE TRANSMITTER SIDE

Part II

C. BOWDEN (G3OCB)

The first part of this article appeared in the
February issue of SHORT WAVE MAGAZINE, which
should be referred to for continuity. Here our
contributor goes into final details, giving practical
information on construction of the PSU-a
transistorised DC/DC converter incorporating a
home-made toroid-and discussing the alignment
and setting up of the receiver and transmitter
sections. Many of his ideas and suggestions will
find application in much other transistorised

equipment.-Editor.

AS mentioned on p.658 of the February issue, three
relays are interlocked electrically so that the

receiver is fully protected at all times.
The aerial change -over relay is a surplus coaxial

relay type 78A which is obtainable very cheaply and
performs quite effectively at 145 me despite the
mismatch. The only disadvantage with this relay is

that it is large physically. The nominal operating
voltage is 24v. DC, but by shortening or removing
the armature return spring and by disconnecting the
economy resistor positive action is obtained down to
about 10v. DC. It may also be necessary to reduce
the tension on the economy resistor shorting contacts
but these should not be removed or put out of
commission completely as they are needed to control
the main switching relay.

The 78A relay incorporates two separate coaxial
switches, one set being colour -coded red and the
other set being coded green. If the common or
armature contact in either switch is called A, and
the contact which is made when the switch is non -

energised is called B, and the third contact is called
C, then connections are made as follows :

Red B and green B are joined together via a short
length of low -loss cable and a pair of Pye elbow
plugs ; red A is taken to the receiver through a short
length of cable such that the total electrical length
from the receiver input socket to the relay contact
red C is about half a wavelength. The contact red C
is short circuited by means of a sweated copper disc.
The contact green A goes to the aerial and green C
to the transmitter.

Thus, the receiver input is short circuited when the
transmitter is connected to the aerial. In addition, the
isolation between the receiver and transmitter is
improved by the two relay air -gaps being in series,
which results in very little energy leakage to the
receiver. Should the shorting contact become open -
circuit due to dirt or any other cause, it is quite
unlikely that sufficient voltage will appear at the RF
transistor to cause damage.

It is advised that the original Pye sockets be
retained and low -loss Pye elbow plugs used on all
coaxial connections. There is no noticeable change
in the signal-to-noise ratio if the aerial is connected
directly to the receiver instead of via the relay.

General view of the G3OCB two -metre transceiver equipment, with the Tx/Rx unit on the left and the PSU and control box on theright. These items are designed and intended for portable/mobile operation and the equipment has given very good results with theVIIF/EDX. The receiver and speech amplifier -modulator sections are transistorised - see Part I of the article, in the February issue,for details - and the QQV03-20A in the PA can be fully modulated by the matched 0C35's in push-pull - see circuit p.664, February.
Some of the results obtained by G3OCB with the rig are touched upon in the article.
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Fig. 6. Circuit of the transmitter section of the G3OCB two -metre transceiver, which is built as a separate and self-contained unit.
Conventional circuitry is used and all values are given in the table herewith. Like other parts of this design, the circuit as shown here

could be adopted for a low -power fixed -station transmitter, running about 20 watts input, with a conventional modulator.

Table of Values

Fig. 6. Circuit of the Two -Metre Transmitter

CI = .01 µE., cer.
C2 = 30 µµF, s/m
C3 = 220 s/m
C4 = 100 1.41E, cer.

C5, C6,
C7, CI I,

C13, C18,
CI9 = .001 µF, cer.

C8, CIO = 47 Api,F, cer.
C9, C12,
C15, C20 = .0005 µF, feed-

thro'
C14 = 1-8 µ.µF, var.
C16 = 50 µµF, var.
C17 = 15 + 15 AuF,

butterfly
RI, R13 10,000 ohms, 5w.,

w/wound
R2 = 68,000 ohms
R3 = 1,000 ohms

R4, R7 = 47,000 ohms
R5 = 5,000 ohms, 5w.,

w/wound
R6, RIO = 22,000 ohms, 3w.,

w/wound
R8. R12 = 3,000 ohms

R9 = 220,000 ohms, 1w.

RI I = 68,000 ohms, 1w.
R14 = 130 ohms, 3w.,

w/wound
R15 = Meter shunt, to

suit
R16, R17 3,500 ohms, 5w.

w/wound
RI8 = 15,000 ohms
R19 = 27,000 ohms
R20 = 1,000 ohms

R21, R22 = see text
J = key jack

SKI = "coax socket
XI -X4 = 8 me xtals for

Zone
SI 1-p, 2 -way, net
S2 2-p, 5 -way, meter

switch
S3 1-p, 4 -way, xtal

switch
VI = 6C4
V2 -= EF91
V3 = 6BW6
V4 = 5763
V5 = QQV03-20A
V6 = EL85

TABLE OF COIL DATA
LI - 30 turns 36g. enam. close -wound on 4 -in. dust cored

former.
L2 - 15 turns as LI
L3 - 5 turns 26g. enam. spaced wire diam. on 4 -in. dust -cored

polystyrene former.
L4 - 5 turns 20g. tinned, 4 -in. diam. by"} -in. long, at centre L5.
L5 - 4 turns 20g. silver plated, two turns either side, 1 -in.

diam. by 4 -in. Ion with 1 -in. gap.
L6 - As L5, but in 16g., 4 -in. diam., with 2 -turn link, }-in. diam.

by 4 -in. long, in 20g.
RFCI, 19 inches of 36g. enam. close -wound on I -watt resistor
RFC2 - body.

Action of Control Circuit
In order to prevent the transmitter from being

energised until the receiver input is earthed, the
auxiliary contact (G in Fig. 7) on the relay 78A is
used to short circuit the operating coil of relay RL2,
the resistor R3 acting as a current limiting device
in order to prevent short-circuiting the supply. This
results in the voltage across RL2 being only 8v. with
the shorting contacts G open, but this is sufficient to
cause the particular relay used in this position to
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operate. Thus when P.T. (the press -to -talk switch) is
closed, RLI is energised. This causes contact A to
open, de -energising the Rx. Contacts B supply 12v.
to RL2 via R3. RL2 does not immediately operate as
it is shorted by contact G of RL3.

Contact C on RL1 energises RL3 and thus the
Rx input is earthed simultaneously with contacts G
opening. When G opens RL2 is energised via R3 and
the modulator and Tx are energised (contacts D, F).
The third contact E is in parallel with contact C
of RLI.

When P.T. is released RL1 is de -energised, and the
Rx is energised via contacts A. Contact B opens at the
same time so that RL2 is de -energised and hence
the Tx is de -energised. Contact E of RL2 ensures,
however, that RL3 does not operate until the Tx is
de -energised and hence the Rx input remains earthed.
By the time RL3 operates the Tx is fully dead. The
system works very effectively in practice.

Power Supply
This unit, shown in Fig. 7 on p.79, was made

at home and was very easy to get going. For T1, a
single -layer winding of about 510 turns of 30g.
enamelled copper is wound directly on the nylon
core case which is supplied with the core. When the
first layer has been completed (leaving about fin.
between the start and finish) a further 140 turns are
wound on, after a layer of tape insulation has been
applied. A tap should be brought out every 50-60
turns from about the 300th turn onwards. There
should be no difficulty winding this as the core
specified is large enough for a flb. bobbin of wire to
pass through ; about a couple of hours should be
sufficient time. The tappings should be insulated with
sleeving and the complete secondary covered with
a layer of empire tape. The taps should then be
brought round so that they all emerge at the same
point on the circumference and another layer of
tape wound on,

The primary can then be wound. This consists of
19 bifilar turns wound evenly around the whole
circumference, care being taken to keep the two
windings as even and close as possible. The wire here
should be about 16-18g. enamelled copper for powers
of about 50-70 watts. Another layer of tape is added
arid the feedback winding is then wound on, this
being about 7 bifilar turns of 24-26g. enamelled.
There should be no kinks or twists in the windings
and on completion the ends of the primary and
feedback windings should be cleaned and the windings
checked with a meter to ensure that there are no
shorts or twists. If the starts of the primary windings
are called A and B and the ends labelled A' and B',
and for the feedback winding the ends are called
C D, D' respectively, then the connections are as
shown in Fig. 7. (The polarity of one of these two
windings may have to be reversed in order to obtain
oscillation.)

The resistor R2 will be experimental, the value
used being the highest at which oscillation starts on
full load. The number of turns in the feedback
winding may have to be increased or decreased for
satisfactory performance, but seven turns should work

well with average 0C28's. It should be noted that
the windings here have been designed for 0C28's
with the type of core specified. If other cores or
transistors are to be used there will be some
alterations in the design.

If an oscilloscope is available it can be used to
check the waveform, which should be a square wave,
possibly with spikes on the leading edge. A drooping
top portion indicates that the core is not saturating
and more primary turns are needed (providing the
LF response of the 'scope itself is beyond suspicion).

The frequency of oscillation of the unit is about
350 c/s. A small filter (Chl, C2, C3) is used in the
lead to the receiver to filter out any ripple voltage.
adequate smoothing. The output voltage using 500
turns of the secondary of T1 is about 300-320v.
Regulation is excellent and efficiency is about 80 per
cent. The transistors TR1 and TR2 are mounted on
a small heat sink and during long periods of operation,
they are just noticeably warm. No damage due to
spike puncture has occurred when running the
converter off-load, as the 0C28 has quite high voltage
ratings. With a 12v. supply it is unlikely that the
voltage across either 0C28, including spike, will
exceed 30-35 volts with a reasonably well balanced
bifilar winding. Use of a 'scope, however, would
enable the amplitude of these spikes to be seen as
the load is reduced, in order to check that the spikes
do not reach an excessive value.

It is necessary to use heavy leads between the
inverter and battery, as currents of up to 8 amps. or
so flow and any resistance leads
efficiency and regulation, i.e., only a tenth of an ohm
lead resistance could cause a drop of nearly one volt
and power loss of 5-10 watts.

Adjustment and Testing-Modulator
After checking for correct wiring and transistor

connections, a 10 -watt 4K wirewound resistor can
be connected across the secondary of the modulation
transformer. (A small speaker can be connected in
series with this resistor if desired.) With a 12v. supply
of the correct polarity (very important) applied,
speech input should result in audio of reasonable
quality being heard from the speaker. If the speaker
is not used the quality will have to be checked on
later air tests but an AC voltmeter connected in
parallel with the 4K resistor should indicate voltages
of 300 or more on speech peaks even at low settings
of the modulator gain control. There should be no
sign of any instability or distortion.

Transmitter Testing
Before power is applied the wiring should again

be checked. Heater power should then be applied to
the valves and the individual heater voltages checked
to see that they are reasonably well balanced. Small
differences in manufacture result in quite uneven
voltage distribution and it may be necessary to wire
in resistors, e.g., R21, R22 in Fig. 6, in order to obtain
correct balance. The exact value of resistor should
be found by trial and error and will be in the region
of 40-50 to a few hundred ohms.
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POWER SUPPLY
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II 0 I

To mic PT. -4---7 PIT
switch

RLII-AA B BCC
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Tic htrs

R3

RL2

A

-12v
to Rx

-12v

rto mod.

HT to PA

L

CONTROL
UNIT

R4

via mod.

HT to driverLL

HT to net swito4

panel, power supply unit and aerial relay section for the G3OCB transceiver. The toroid for the transistor
power oscillator, using a pair of 0028's, can be home -constructed as described in the text. Though RL3 is specified as a surplus
Type 78A relay, any similar coaxial relay could be used and, if necessary, modified to perform the same functions as RL3. Since one
pair of the " make " contacts on RL2 has to carry the modulator current of about 5 amps., these contacts should be suitably rated.

Power may now be applied to the crystal oscillator
via the net switch and the core of Ll adjusted until stable
oscillation is obtained with all crystals. When this
stage is operating satisfactorily the net switch may
be turned to the normal operating position and the
HT should be temporarily disconnected from contact
F of relay RL2 (Fig. 7). The control circuit should
then be checked and adjusted until it is operating
correctly. When the relays are operating in the correct
sequence HT can again be applied to contact F and
all is now in order to put power on the rest of the
transmitter, except the PA stage. The press -to -talk
switch may now be set to " transmit " and this should
result in HT appearing on all driver stages. The cores
of coils L2, L3, L4 and Ll should now be peaked
for maximum grid drive and the spacing of the turns
on L5 adjusted for full drive to the PA valve. The
coupling between coils L4 and L5 is rather critical
and again this should be adjusted for maximum grid
drive to the PA. When correctly adjusted the following
figures give a rough guide to the grid currents that
should be obtained : V3, 1 mA ; V4, 1.75 mA ; V5,
4-5 mA.

HT may then be applied to the PA stage and it
should remain stable at all settings of the PA tank
tuning condenser, even when there is no load
connected. With drive removed the PA should clamp
back to about 50 mA or so and should still remain

Table of Values
Fig. 7. Control Unit and PSU for

Cl, C2,
C3 = 100 15-18v.

elect.
C4 = 16 AF, 450v.

elect.
RI = 10 ohms, 2w.
R2 = 500-2000 ohms,

see text
R3 = 5w., value to suit

RL2
R4 = About 300 ohms,

lOw. w/wound
Fl = 10 -amp. fuse
SI = SPST, 1A.
S2 = DPST, 6A.

Chl = Rated 100 mA

Transceiver

T1 = Toroid xformer
(see text)

RLI = 12v., 2 -make, 1 -

make
RL2 = 8v. low current,

3 -make, one to
carry 6 amps.

RL3 = Type 78A surplus,
or similar

Dl, D2,
D3, D4 = Silicon diodes (see

text)
TR I ,
TR2 = 0C28, matched
LP I ,
LP2 = 6-8v. dial lamps

perfectly stable at all settings of the tank condenser.
With an aerial connected it should be possible to
load the PA to about 75 mA and maximum RF
output should be obtained at about this loading. It
should be noted that the grid current will have fallen
from the 4-5 mA obtained previously to about 2-3 mA
under normal operating conditions, For plate -and -
screen modulation at least 1.5 mA of grid drive is
required to prevent downward modulation effects.
Keying is effected by breaking the screen supply of.
the 6BW6 stage, V3, Fig. 6. For CW operation the
Phone/CW switch breaks the DC supply to the
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I. Front view

2. Front view with panel
removed. ( The PA
tank coil, condenser,
and load control are
mounted on the panel.)
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Fig. 8. Layout sketches for the placing of the main components
and the screens for the two -metre converter in the G3OCB

transceiver - see p.659, February, for circuit.

modulator and short circuits the modulation trans-
former secondary.

Receiver

This was fully described in the February issue of
SHORT WAVE MAGAZINE. In order to align the
receiver effectively and simply it will be most helpful
if either a GDO, signal generator or accurately
calibrated receiver is available. Wiring should be
checked and, if plug-in transistor holders are used in
any stages, the transistors should be checked to ensure
that they are inserted the correct way round. If all
is well each stage or unit can be checked, care being
taken each time to use the correct polarity.

A load of some 12-25 ohms should be connected
to the AF amplifier and a low-level audio signal fed
in from a suitable source. An astonishing amount of

CABINET CONSTRUCTION

Panels - A, I: Rectangular or triangular end sections, kilns. x
Slins., with i-in. flange.
C, F: Inter -compartment screens, 6/ins. x 5/ins.
H: PA compartment screen, nins. x 2/ins.
K: Strengthening member, 2ins. x nins. with 1 -in. flanges.
M: Spare lid from large Eddystone box.

Chassis- nins. x x 1 -in.

D, E: Eddystone diecast boxes, 4/ins. x x
mounted on M.
C: Eddystone diecast box, 7/ins. x x 2ins.
J: Chassis with sloping front portion, as sketch.
L: Mins. x 1}ins. x 2/ins. high.

Sketch showing relationship and sizes of units K and J

Fig. 9. Details for the chassis and panel for the two -metre
transceiver. Except for the Eddystone diecast boxes, all metal-
work is in lag. aluminium. Dimension details are given

under " Cabinet Construction."

audio should be available before noticeable distortion
occurs. It may be necessary to connect a resistance
in series with the audio source in order to make the
input current fed.

The IF strip (p.662, February) should be aligned
to 465 kc and the core of the BFO coil adjusted until
the latter oscillates. If the transistors are performing
correctly and there are no circuit errors there should
be no difficulty with any of these adjustments. (The
earth paths of the P.C. board should be earthed to
the chassis at several points to prevent instability.)

The selectivity of the unit is not high, but is
perfectly adequate for mobile use and gives reasonable
results even when used with the tunable IF fed
directly from an aerial and receiving signals in the
80 -metre band.

The tunable IF section (see p.661, February)
should be aligned by adjusting the oscillator so that
it covers about 4-0-6.5 mc. The RF and mixer circuits
are then peaked around 5.7 mc by means of the
trimmers and at 3.8 me by adjusting the cores so
that the circuits gang reasonably well over the range
3.5-6 mc. A short aerial connected direct to the input
socket SKI should result in a large number of stations
being audible over the range. It should be possible
to resolve 80 -metre SSB signals without difficulty,
although the BFO will be on the wrong side of the
IF peak for best results on this band.

Converter
This is shown in detail on p.659 of the February

issue. The crystal oscillator should first be got going
and by adjustment of the core the stage should take
off without difficulty. (It may be necessary to reverse
the connections to the link feedback coil on L6 in
order to obtain oscillation.) With the converter
feeding into the tunable IF, the cores of L4 and L5
in the converter should be set to 4.5 mc and 5.5 mc
respectively, simply by setting the tunable IF section
on these frequencies and peaking for maximum noise.

The core of the quadrupler stage, L7, TR5, should
then be peaked for maximum noise output. Several
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peaks may be fowl(' and the correct one will have
to be picked out by trial -and -error unless a receiver
or sensitive wave meter tuning to 140 mc is available
(due to the low circuit impedances in transistor gear
it is often difficult to get good results with a GDO,
and in addition it is very easy to damage transistors
due to the relatively large amount of RF given by
valve GDO's).

Now, with a low powered two -metre transmitter
or signal generator set to a suitable frequency in the
band the tunable IF section should be set near the
correct frequency with the BFO switched on. If it is
a transmitter that is being used to provide this local
test signal it may be necessary to connect a small
aerial very loosely to the receiver but care must
be taken to ensure that there is minimum energy
pick-up, i.e., use 6 inches of wire and wandering
1 -turn link coil. When the signal has been located the
various tuned circuits LL L2, L3 should be peaked
for maximum signal and the input to the converter
progressively reduced. In some localities there may
be local on -the -air signals strong enough to provide
a test signal, or one of the beacons may be in range.

For best results a noise generator should be used
in later stages of alignment and a simple generator
of a suitable type is shown in Fig. 10.

With a certain noise -reading on the S -meter, say,
W mA, then if the noise generator is switched on
and set to a certain current, say, X mA, the S-rneter

vo
73

Fig. 10. The diode noise generator used for setting up the
converter, as explained by G3OCB in his article. Values are:
Cl, .001 p.F ; C2, 500 µµF ; RI, 100K potentiometer ; R2, 68 ohms,

D, silicon or germanium diode, selected for best noise
output from those available ; M, 0-1 mA meter ; and B, 6 -volt
battery. Wiring should be kept short and construction small

and compact.

will rise. The noise generator is now left at this
setting but is switched off and adjustment is made in
the converter. The RF gain control is now set so that
the noise reading on the S -meter is the same as it was
previously (W tnA). The noise generator is how
switched on and the noise reading on the S -meter will
again rise. If the S -meter is now reading higher than
it was previously with the N.G. switched on. i.e.,
more than X mA, then an improvement has been
made. Adjustments should be made to trimmers Cl,
C4, C7 and C9 (Fig. 1, p.659, February) for highest
noise increase above the original S -meter noise
reading.

Mixer injection is also important. A 10Kohm p.v.
voltmeter (or better) should be connected across R8
and with the 35 mc oscillator disabled it should read

Plan view of the over -chassis layout of the VHF transceiver. The two -metre receiver converter isin a separate screened box, and the
whole of the construction is in unit form.
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near -enough lv., representing an emitter current of
about 1 mA. When the oscillator is operating the
140 me input to the mixer should cause the voltage
reading to rise to about 1-2-1.3 volts. These figures
only apply to the 2N1743 transistor when used as
mixer.

General Comments
Despite its compactness, this converter performs

very well indeed and on a listening test no difference
is noticeable when it is compared with a 6CW4
cascode converter, although on a noise generator test
the 6CW4 version performs slightly better. If a
noise generator is not available the converter must
be aligned on a steady signal, but this method is
more tedious and not so reliable.

Power requirements are less than 4 -amp. on
" receive," including dial lamps, rising to about 24
amps, on " standby." On " transmit," the drain is
6-7 amps., rising to 8-9 amps. on speech peaks. With
25 watts input to the PA about 12-15 watts of RF
output should be obtained.

While it is not expected that this design will be
copied in its entirety and down to the last detail, it

is thought that other constructors might find some
aspects interesting and worth incorporating in their
own equipment. One point that might be mentioned
here in respect of copying from other designs : The
author's experience has been that coil data taken
from other designs quite often fail to give the
performance expected due to differences in materials,
winding and strays. For this reason all coil sizes given
here should be taken as a rough guide.

Finally, as to performance under mobile condi-
tions and the occasional spot of portable operation,
all in the Cornwall area : This rig used in conjunction
with the halo aerial on the car has resulted in Phone
QSO's with EI2A, GW2HIY, G5TZ and GC2FZC-in
all cases with good or excellent reports both ways ;
on one mobile trip LX1SI was heard at strengths from
S6 to 9-I-. When used in conjunction with a 5 -element
Yagi mounted about 6ft. above ground numerous
GDX contacts have been made. Best QSO's have
been with DJ3GF and PAOJWL, both at about 500
miles, with reports of 5 and 7/8 both ways, although
conditions were not at their peak at this time.

(concluded)

Do You Know That -
- Burnt -out power transistors may have one side
intact and, if so, they can be pressed into service as
diode rectifiers for battery chargers and relay power
supply units. (G3JEQ.)

- It is advisable to have some reliable indication
that the AC mains supply in the station is switched
on. This can conveniently take the form of a low -
wattage lamp, permanently wired in on the distribu-
tion side of the station main switch. (G3SKA.)

- Station DHJ, at the LF end of Top Band, is a
German naval transmitter located near Kiel. His
signal has become a conditions -marker for 160m.
operators in many distant parts of the world.
(G3SWH.)

- If you are short of space for a 160m. aerial,
or want something quickly to radiate on that band,
a mobile whip fastened to a window sill will put out
a very healthy signal. If it is fed through a pi -network,
the coil dimensions and whip length are not very
critical. (G3ESP.)

- Clear nail varnish (XYL-type), when painted
over knobs, meters, dials and other panel fittings, will
give them a very good appearance. This varnish dries
quickly and is hard wearing. (G3MWV.)

- Though Thawpit is harmless, and very effective,
as a crystal cleaner (see p.23, March) the warning
printed on the bottle about not inhaling the vapour
and using it under ventilated conditions should be
heeded. This is because a concentration of carbon
tetrachloride fumes can be harmful-one reader says
"long -continued exposure can lead to hepatic cirrhosis
of the liver." Phew-and we've been using the stuff
for bathing crystals for the last 30 years !

The screwed brass sleeves found in the cheaper
type of porcelain connectors (for ordinary electrical
work) can be easily extracted and make very good
aerial connections ; they can be used outside, obviate
the need for soldering, and the only protection
required is a dab of Bostik or insulating varnish.
These connectors can be obtained in a variety of
sleeve diameters, and the right size to use is that
which enables both wire ends to be pinched under
both screws.

The Czech Government is now issuing a special
novice transmitting licence for juniors, valid for three
years, for the 160m. band with lOvv. input, for
communication only with other OK stations. Callsigns
in this category are in the sequence OLl-OLO. These
lads are specifically forbidden to work foreign stations.
(G -L017.)

A good way to resolve SSB when using a
standard receiver is to beat the Sideband signal,
not with the Rx BFO, but with an external oscillator,
such as the station frequency meter, or even the
transmitter VFO. Superior results are usually obtained
because for one thing the BFO injection in most
communications receivers is at too low a level for the
best SSB result, and for another an external oscillator
is easier to adjust correctly.

Aluminium off -cuts (for chassis making) can
often be obtained very cheaply-and often for
nothing-from the larger garages which specialise in
car -body repair work. For light chassis, the ordinary
domestic baking -tin is ready-made.

(Half -a -guinea is being paid for these ideas
and suggestions. If you have one, send it in
to the Editor, with name, callsign and
QTH, on a separate slip, please-and no
diagrams.)
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NO -SPACE AERIAL SYSTEM
FOR SIX BANDS

GETTING THE MOST FROM
THE MINIMUM SITE AREA

L. H. THOMAS, M.B.E. (G6QB)

WHERE aerial systems are concerned nearly all
amateurs work under difficulties-that is to say

that they are seldom in a position to put up the aerial
that is theoretically best suited to their requirements,
or even anything remotely resembling it.

The main reason why we, as amateurs, are
achieving results which no commercial communica-
tions system designer would look upon as possible, is
that we have the gift, or the knack, of improvisation,
forced upon us by circumstances. And the chief of
these is lack of space.

The few fortunate owners of " aerial farm "
facilities can choose and decide upon direction,
length and height, and put up exactly what they want
for each band. But for every one of these
exceptional cases, there are a thousand amateurs who
say " I only work Twenty, because my garden is
only 35 feet long," or " No good trying Top Band,
because I can't get out with a 67 -foot wire " . . . and
so on.

It is chiefly the man who would like to work all
bands who suffers from lack of space ; if you are
content with good DX on Twenty, you can probably
put up a small beam and call it a day. Or if Forty
is your favourite, a ground -plane or loaded vertical
will see you through. But to work all bands, Ten
to One -Sixty, with reasonable efficiency, you need
either a lot of space or plenty of patience, time
and ingenuity. And even then you mustn't expect
to beat the top DX'ers at their own game!

No Space at All !
To show what can be done by almost any

amateur transmitter, without heavy expense or even
any purchase of commercial gear, it was decided to
start from the premise that no space at all was
available in the way of a garden. The house or
bungalow itself would have to form the boundaries
of the aerial system, with no masts or erections of
any kind permitted in the backyard, or whatever
space might in reality be available. This was taken
to be about the most difficult case with a definite
object in view (although it is realised that some
people in flats or terraced houses could be even
worse off).

The basis of the aerial system was a mast of the
usual TV variety, fixed (by the local TV dealer) to
the chimney -stack at the centre of a smallish bunga-
low. A 20 -ft. length of dural was used, but allowed
to overlap the chimney by four feet or more, to
give a really firm support. A continuous halyard of

tough nylon line (435 lb. breaking -strain!) was run
through an insulator which was securely fixed to the
top of the mast instead of a pulley.

Since the band of greatest interest was to he
Twenty, a dipole for that band was chosen, and in
view of the fact that sloping dipoles (mis-named
" Inverted V's," which are something quite different)
are so efficient, this type was decided upon. Indeed,
it was mandatory, since one cannot put up a horizon-
tal dipole without two supports!

It was found that the two legs, cut to 16ft. 6in.
each, sloped down at about 40 deg. from the
horizontal when they were pulled out to the extremi-
ties of the building (again using nylon cord for the
purpose). With some shapes and sizes of building
the angle of droop will be steeper, but this does not
appear to be critical, and since tuned feeders are
used, any deviation of the centre impedance from
72 ohms is of no consequence.

A length of open -wire line was made up, and
fortuitously turned out to be roughly 33 feet from
dipole centre to lead-in insulators, allowing for a
slight pull-out to avoid guttering and so on. The
feeders were made of ordinary plastic -covered light-
ing flex, 33 feet of the " flat twin " variety being
pulled apart into two single wires. Polythene curtain -
rail was the material chosen for the spreaders. (An
article on p.126 of the May, 1962 issue of SHORT
WAVE MAGAZINE gives full details for the construc-
tion of such feeders, which are light, flexible,
efficient and cheap.) The curtain rail, in this instance,
was cut into three-inch lengths and drilled to give a
slight clearance for the flex. One spacer every
eighteen inches was used, and each one was sealed
to the plastic insulation of the wire by a dab with
the soldering iron.

Supporting the Aerial
The centre should obviously be hauled up to

the very highest possible point, with both legs and
the open -wire feeder drooping down the roof. Even
this simple arrangement gives scope for some vicious
tangles and catchings-up on obstructions, under
tiles and at the eaves-but keep a clear head and

Fig. 1. General layout arrangement of the inverted -V system
discussed by G6QB In his article. In sul'able locations, the
arm -lengths could be doubled and a higher roof -mast used.
The feeder -terminating configurations for six -band working

are shown in Fig. 2.



Vol. XXII THE SHORT WAVE MAGAZINE 85

you will end up with the feeder coming down cen-
trally, and the two legs of the dipole, extended to
any convenient length with nylon or polythene cord,
dropping on either side. From this point everything
depends upon the shape and size of the house or
bungalow.

In this particular case it was a longish shape,
with garage at one end, and the anchorage points
for the cords were pretty obvious. At one end a
slight extension was made by means of a horizontal
pole attached to the garage roof, and a similar dodge
could have been used at the other end had it been
necessary. Small egg insulators were used between
the dipole ends and the nylon cord, but the insulation
of the latter is so good that they are hardly
necessary. The general configuration is shown in
Fig. 1.

Erection completed, and the feeder connected to
two lead-in insulators, all that remained was to make
sure that the thing worked! There was obviously
going to be no doubt about this on Twenty, so that
band was taken first, and then the scheme for each
of the other bands tried out.

Six -Band Suitability
The configurations are shown in Fig. 2, from

which it will be seen that the aerial is used as a
loaded vertical on One -Sixty and Eighty; as a tuned
vertical on Forty; as a straight doublet on Twenty;
and simply as a centre -fed wire tuned to resonance
on Fifteen and Ten. On Ten, actually, it can be
regarded as two dipoles in phase, whereas on
Fifteen it is a kind of elongated dipole, part of the
feed -line having been separated out, so to speak, and
allowed to radiate along with the aerial.

On Twenty, if the feeder is roughly 33 feet long,
it will give a good match into 72 -ohm line and no
ATU will be necessary. This is because the half -
wave of feeder will show the same impedance at
the bottom end as it is confronted with at the top,
and will therefore be very near 72 ohms. If the
33 -ft. line is not practicable, no matter-use the ATU
to produce a match into whatever impedance the
bottom of the feeder looks like.

If a choice of direction is possible (after all,
most houses have four corners!) a little thought
about this will be worth while. The natural run
for the actual aerial described was roughly NE -SW,
which meant that it was extremely good for the
U.S.A. (check up on your DX Zone Map!) but very
poor for New Zealand and South America. Un-
fortunately, being good for the U.S.A. meant that
it was also good (much too good) for South -East
Europe, whence so many strange noises originate.
Eventually, by means of some juggling, a run was
fixed upon which was almost East-West . . . but
you will have to make your own individual
decision according to local circumstances.

Excellent reports were received with 150 watts
into this aerial on Twenty-comparable with, or
even better than, those from a long-wire which had
previously been in use. Countries worked included
KH6, KL7, ZL, JA, W, VE, ZS, CE, VP8, FB8,
VS9, VU, VS1 and many others.

via 72n coax
to Tx

(c)

14mc

(d)
Tx

Fig. 2. In (a) it is shown that by strapping the feeders and
series -tuning the whole system against ground, operation on
both LF bands can be obtained. The other sketches show the
Tx -end arrangements for working the HF bands. The only

requirement at the station end is a versatile ATU.

And so to Forty! On this band the aerial is a
vertical quarter -wave which has been made some-
what too long by the arms of the dipole-the feeder
alone would make the quarter -wave. By means of
the usual type of ATU a good match was obtained,
and it was very heartening to note that it did exhibit
the characteristics expected from a ground -plane.
European stations were one or two S -points lower
compared with the long-wire (which had been left
up for comparisons, but was later taken down), and
this led to the belief that the efficiency was not going
to be high. However, after darkness had come, the
heartening discovery was made that W and VE
stations were two S -points better on the vertical than
on the long wire! Switching over quickly from one
to the other, using two ATU's, confirmed that the
ratio of DX to European QRM was very much
better on the vertical.

A really good earth connection is obviously a
necessity here, and since the " no -space " claim had
been made, it was felt that the use of radials or a
counterpoise would be cheating. So the mains earth
was carefully bonded to three different water -pipes
within the house, and a long earth -spike (six feet
of it) was knocked in the ground just outside the.
window. Results spoke for themselves, reception
being excellent, and transmission on 40m. (with 150
watts of CW) fetched in 579 and 589 reports from
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WI, 2, 3 and 8 as early as 2130 GMT.

The LF Bands
There has been little compromise so far; on

Twenty, fed as a doublet, the aerial did what was
expected, and on Forty, with the feeders strapped,
it definitely exceeded expectations. So to Eighty,
with some trepidation, where the feeders remained
strapped, but the aerial was a pretty short vertical
for the band. Serious loading was used, as in
Fig. 2 (a), and the normal run of SSB and CW con-
tacts around Europe were made. The pleasant
surprise came when 5A3CJ appeared on 3785 kc SSB,
quite early one evening (around 1900) and was at
least one S -point better on this small vertical than
on the long wire. At the time of testing, Eighty was
going through a bad patch for DX, and the early
morning ZL's had gone, so, regrettably, it was not
possible to test the aerial on them. But on reception
it seemed excellent on any stray DX that did come
up; and on the transmitting side good reports were
received from all the normal run of 80 -metre con-
tacts. After all, some of the keen DX types achieve
outstanding results with 60 -foot verticals on this
band, and the total length of this one, from the
bottom of the strapped feeders to the dipole tips, is
50 feet or thereabouts, so it is not too much of a
compromise.

On One -Sixty, though, it really is! It is definitely
not the aerial for attempting DX on Top Band. But
for local and semi -local work, and even for
occasional GDX, it is more than adequate. After
all, it is a pretty good aerial compared with some of
the mobile whips that achieve excellent GDX results.
The same series -tuned loading coil was used both
for Eighty and Top Band; it was the same size as a
normal Top -Band tank coil, and provided with
numerous taps. The best combination of coil size
and tuning -condenser setting was found simply by
playing with both until the maximum aerial current
was obtained at the lead-in point, where the feeders
were strapped together.

The best contacts on One -Sixty were with DL,
OK and HB9, all with pretty weak reports-but at
least the ten watts did get there. Those who fight
shy of the 160m. band because they think they can't
put up a good enough aerial might at least try this
arrangement, and would probably be surprised.

Ten and Fifteen
It has been difficult to assess results on these

bands, which have not often been open at the times
available for testing. But the performance on Fifteen
seems at least equal to that on Twenty. An ATU
is necessary, of course, and it can be either of the
kind shown for Forty (Fig. 2.b) or just a simple
tuned coil with tappings (Fig. 2.d). You can, of
course, strap the feeders and try it as a vertical on
these HF bands, but the TVI situation is likely to
be worsened if this is done. As a " long dipole " on
Fifteen, and two dipoles in phase on Ten, no TVI
was encountered and the reception characteristics
were extremely good.

On Fifteen, in fact, some amazing reports were

received from W's on one of the rare days when
the band was wide open. CW produced several 599
reports, and SSB brought in some 8's and 9's and
even a 9 -plus or two; the direction of the aerial -was
favourable for U.S.A. at this tirrc.

Contacts on Ten were confined to locals and the
odd European when conditions permitted, but it is
pretty obvious that the aerial would perform
excellently in the preferred directions when that
band is once more open for consistent DX.

Summary
There may even be reasons why people who have

plenty of space might like to try this simple aerial
system, which is so compact that it can often be
installed without interfering with any other wire or
beams that may already be up.

Its advantages are : Simplicity of erection (one
pole only); no need for space apart from the actual
house plot; versatility (six bands); and certainty of
excellent results now on at least three bands (Fifteen,
Twenty and Forty).

Among the disadvantages should in fairness be
mentioned the need for a really good earth system
for the bands on which it is used as a vertical; also
the fact that there will still be some readers who
cannot make use of their roof or chimney -stack in
this way owing to the prior claim of TV aerials; and
its possible unsuitability for terraced houses, flats or
council houses in which roof masts are not allowed.

However, it may possibly prove helpful to quite
a number of short -garden owners to whom it has
not previously occurred that one good high mast
can be put to just as great a variety of uses as a
variety of small ones, fences, trees and so on.

Try other lengths of radiator, by all means, if
you have the space available; two sloping lengths of
33 feet each, if they can be accommodated, will
give you two dipoles in phase on Twenty, and a
rough equivalent of a vertical half -wave on Forty.
They would probably be more interesting on Eighty
and Top -Band, too. But the basic idea of starting
with a Twenty -metre doublet is simple and effective.

" PHASE MODULATION ON TWO METRES "

V2

V3

76 0

To illustrate the correction to the circuit on p.22 of the March
issue. Only the relevant part is shown here, and the method of
producing the LI winding will be clear from the text - see

pp.22-23, March.
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TRANSISTORISED ELECTRONIC
MORSE KEY

CIRCUIT AND CONSTRUCTION

J. H. TINKER (G3LRO)

TT was with a simple type of Electronic Keyer in
-I- mind that the writer developed the T.E.M. key.
As can be seen from the diagrams TR1 and TR2 form
a multivibrator and TR3 is working in a switching
mode, with a relay in its collector. The base of TR3
is driven negative by the negative -going pulses from
the collector of TR2, thereby switching TR3 in any
of its bi-stable states, i.e. off/on.

The relay was tried in the multivibrator itself, in
order to save a transistor, but it was found on testing
that it did not follow very well, due to the relay
holding on too long on " make "-the reason being
the time constant of the charging resistors and
condensers. So TR3 was introduced. A transistor
working in a bi-stable mode is the nearest approach
to a switch that one can get. The only current flowing
in TR3, when switched off, is the leakage current of
TR3, but an on/off switch is used in order to cut
off the keyer when closed down.

Resistance of the relay in the writer's keyer is
1000 ohms, this one happening to be available. It
works very well, and is positive, with a voltage of
18v., although with a relay having a lower resistance,
a lower voltage would be possible. As one does not
want to be having to change the battery every five
minutes in a unit like this, at G3LRO a nine -volt
grid bias battery is used, which has a current capacity
of 300 mA. As the keyer needs only 35 mA maximum,
this type of battery meets the requirement very nicely,
so two of these grid bias batteries are put in series,
to make the 18 volts.

The key itself was Produced by fixing a short

Pt5

Circuit for the electronic (automatic) key for CW transmission,
described by G3LRO. The secret of success with any sort of
el -bug is correct adjustment of the dot -dash ratio. A certain
amount of practice, with an audio oscillator, is also very advis-
able before attempting operation on the air, as the action is
quite different from that of a straight, or pump -handle, Morse

key.

Table of Values
Transistorised Electronic Key

Cl, C2 = 25 AF, 12v.
RI, R4 = 1,500 ohms

R7 = 500 -ohm poten-
tiometer (speed)

R2, R3 = 33,000 ohms R8 = 1,000 ohms
R5 = 5,000 -ohm poten-

tiometer (dash)
R6 = 2,000 -ohm poten-

tiometer (dot)

TR1,
TR2,
TR3 = 0081, 0083 or

similar

length of hacksaw blade to a lin. brass right-angle
bracket, fitted very firmly to a iin. thick steel plate,
to give the key some weight in order that it will not
slip and slide all over the operating table while in
use. The key was then fitted into a small case made
of tin-plate-this type of case fitted with 6BA screws
makes a nice strong case for the paddle and assembly.

It is left to the individual as to which side of
the paddle he has the dots and dashes, as the key
can be used by either left- or right-handed operators.
It is only necessary to change the positions of R5, R6,
or simply just their leads. Setting up is a matter of
adjusting the potentiometers till the required keying
characteristic is obtained.

SPECIALLY ON THE AIR
If during April 22-25, you hear or work GB2WS

on the 20, 40 or 80 -metre bands, it will be the
Shakespeare Quatercentenary Celebration station
operating from the Shakespeare Centre by the river
at Stratford -on -Avon. A great deal of effort is going
into making this undertaking a success. The QSL
address is : H. W. Gannicott, 17 Highfield Road,
Stratford -on -Avon.

RESULTS - DECEMBER R.A.E.

We are officially informed by the City & Guilds
of London Institute that for the December sitting for
the Radio Amateurs' Examination, there were 506
candidates. Of these, 383 passed, giving a pass -rate of
about 76 per cent, which can be regarded as a
satisfactory result, with a fair paper. The Examiner's
report shows that the answers on keying a CW
transmitter were weak, as were those on an amateur -
band ATU. (And after all we have published about

aerial tuning units !) It is also surprising that a good
many people did not understand the reasons for fading
on the HF bands (Question 7). Of a paper of ten
questions, eight had to be done, with two compulsory
questions. The one question which was generally well
done and on which most candidates gained good
marks was on the explanation of terms in connection
with the transmission of radio waves (Question 8).

RESPONSE TO A SMALL ADVERTISEMENT
G3IUG, Poole, Dorset, writes as follows : " I can

definitely say that it pays to advertise in SHORT WAVE
MAGAZINE. I put an advert. in the March issue and
since Saturday 7th I have developed typists' fingers,
tennis elbow, aching eyes and I have run out of
paper, envelopes and stamps (3 doz. @ 3d,) returning
remittances for the 35s. transformer already sold.
My sincere thanks to you for the pull and power of.
SHORT WAVE MAGAZINE." G3IUG's letter is dated
March 10, four days after publication of the March
issue.
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TONE MODULATING A
SIDEBAND TRANSMITTER

SUITABLE AF CIRCUIT, FOR
CW KEYING AND SETTING UP

J. M. COX

THE idea of modulating an SSB transmitter with
a single audio frequency is probably as old as

single sideband itself. Let us consider what in fact
we are going to produce by this type of modulation.

Fig. 1 shows a typical single-sideband generator
employing the filter method of generation. It will
be obvious from this diagram that the voltage present
at the output of the filter (USB or LSB) will be at
a single frequency.

Now let us substitute actual frequencies for the
symbols in Fig 1 :

Let fm = 1000 c/s

fc = 460 kc (a typical frequency at
which to generate SSB)

and let the filter passband be :

460.3 kc . . . 463.0 kc

substituting, we find two frequencies present at the
output of the balanced modulator, i.e.

fc + fm = 461 kc
and

fc - fm = 459 kc

passing this signal through the filter suppresses the
lower sideband component, fc - fm, leaving us
with the upper sideband component, fc + fm, a
single frequency of 461 kc.

The signal at this frequency may now be
heterodyned to the required transmitter output
frequency in the usual way.

Circuitry
Although the filter in a single-sideband generator

has a good rejection characteristic at frequencies
adjacent to its passband, this does not necessarily
hold true at frequencies somewhat removed from its
passband. For this reason any signal used to modu-
late a single sideband exciter must be as free from
distortion and harmonics as possible. The audio
oscillator which most readily meets this requirement
is the phase -shift arrangement, the circuit of which
is shown in Fig. 2A. Readers will no doubt be
familiar with this circuit, but for the uninitiated the
operation is briefly as follows :

The RC network, comprising Cl, C2, C3, R1, R2,
R3, provides a 180 -degree phase shift at a frequency:

fm

Fig. i

AF
Amp

Balanced
Modulator

fe

Oscillator

fc+fm

fc-fm
USB

Filter
fc+fm

Fig. 2A

HT HT

R5 Ft5

Audio C5
Audio

Fig. 2B

VI

C4

C3 C2 CI

Fig.3

HT

Speech Tone

These circuits are self-explanatory when read with the text.
Fig. 3 shows the finalised arrangement, where the first -stage
valve functions either as tone modulator or speech amplifier -

values are given in the table opposite.

1

F=
27I-RCa

Where F is the frequency in c/s,

R is the value of the resistors in ohms.

and Cis the value of the capacitors in farads.

The values of R and C shown in Fig. 2A will
produce an output at approximately 1000 c/s.
Although, theoretically, countless other frequencies
will also be present at both the anode and the grid,
oscillation cannot take place because the voltage fed
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Table of Values

Cl, C2,
C3
C4
C5

Figs. 2 and 3. Tone Modulator Circuit, SSB Tx

R5 = 47,000 ohms
= 390 µµF, s/m R6 = 2,200 ohms (Fig.= 25 uF, 25v. elect. 3)= .01 LF, 350v.

RI, R2,
R3 = 180,000 ohms

R7 =
VI =

1 megohm (Fig. 3)
i-12AT7, or

R4 = 2,200 ohms similar

to the grid will not bear the required phase relation-
ship to that at the anode to sustain oscillation.

Fig. 2B shows the oscillator denuded of its phase
shift network, and will, of course, immediately be
recognised as that of a straightforward voltage
amplifier. It will also be realised that, before
oscillation can occur, this amplifier must have a
minimum gain to overcome the inherent loss in the
phase -shifting networks.

Practical Application
Fig. 3 shows how these facts may be used to

convert the first AF amplifier of a single-sideband
exciter to perform the duties of both speech amplifier
and tone oscillator. The addition of the resistor R6
in the cathode circuit of the valve permits keying
of the oscillator for CW operation.

Although a triode is shown as the amplifier in
the diagrams, there is no reason why a pentode
should not be used providing the gain of such an
amplifier is in excess of about 29-30 dB.

It will also be apparent that, apart from its use
as a keyed tone -modulator, this circuit is an invaluable
aid to setting up a single sideband transmitter.

MONITOR MODIFICATION FOR
THE SX-100

SIMPLE CIRCUIT CHANGE
FOR MUTING CONTROL

R. L. EDGINTON (5B4GF)

TN its standard form, the SX-100 receiver is com-
pletely-1 - muted when switched to " standby." A

simple modification to the remote control standby
switching will enable the operator to hear his own
signal when transmitting, and is effected as follows :
There is standard provision for remote switching by
a lead. which runs from the junction of the RF gain
and the 330K resistor to pin 4 of the octal plug on
the rear skirt of the receiver. This same line also
goes to the front -panel switch, S7A.

It will be seen that if a resistor is placed either
between pin 4 of the rear plug and earth-or across
a remote switch which is connected between pin 4
and earth-the total resistance of R60 and the
unknown resistor will be less than the original 330K
ohms. The receiver is no longer completely muted

400
To valves on
RF gain line

RF gai
control

Octal socket on
rear of SX-100

R60
330K A7a

Circuit for the modification to the Hallicrafters SX-100, to
enable it to be used for monitoring the radiated signal. The
resistor Rx is selected to choice - see text. R60, of 330K, is
as in the original, as are the RF gain and S7A, both panel
controls. This modification should not be attempted without

reference to the SX-100 manual.

and a signal from the local transmitter will be
heard. To use the receiver by remote control, the
front -panel switch must be in the standby position.

The value of the unknown resistor (Rx) in the
author's case is 30K ohms, but could differ in other
installations for various reasons. Values of 5K to
45K ohms have been found effective, depending on
how loud a monitoring signal one likes to hear.

In the author's installation a surplus 12 -volt
coaxial aerial relay is used which (fortunately) has
a pair of spare switching contacts that are closed
in the " receive " position ; it is these that function
as the mute control in the circuit shown. Aerial
change -over and receiver muting are therefore pos-
sible with a single switch controlling the relay.

This is an example of the new Hammarlund range of monitor
receivers, intended for crystal -controlled fixed -frequency
working in the amateur and commercial bands 25-54 mc and
144-174 mc. Selection of up to six channels is provided by
panel control, for either NBFM (5 kc deviation) or WBFM
(15 kc deviation) depending on model used and service required.
The main application of these receivers is in government
communications services and on business or industrial radio

networks.
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L. H. THOMAS, M.B.E. (G6QB)

CONDITIONS on all bands
from One -Sixty to Fifteen

have been pretty variable, but on
the whole good. Probably much
better than we have any right to
expect! The chief effect of the
lack of sunspots is to cram into
two bands (Forty and Twenty)
what ought to be spread out over
four (guess which two are missing).

Added to this, that notorious
creature the Eurolid has been
multiplying rapidly. Always a pest
in the garden at this time of year,
it seems that the spring of 1964
is a specially good season for it.
Those who have not come across
the Eurolid before will have no
trouble in identifying it, chiefly
by its chirpy sounds, sometimes
increasing to a shriek, and its other
" call " which sounds like centi-
pedes running along a plank with
hob -nailed boots on.

It is a persistent creature, and
once it has established a hold on
a particular frequency it is very
difficult to eradicate. Making its
peculi:r mating call over and over
again, if no reply is heard it will
simply repeat itself indefinitely,
with seemingly no time limit.
(Most other creatures are observed
to make one or two exploratory
calls and then to give up and lie
quietly around, waiting for a mate
to appear-not so the Eurolid,
who shouts all the time.)

'Many skilled specialists have
tried to evolve a Eurolid-
eradicator, but it seems that
nothing but a strong dose of sun-
spots has any lasting effect upon
this strange creature. During the
winter it is observed in great
quantities only during the morn-
ings on Twenty, and the first part
of the evenings on Forty. Now,

COMMENTARY
however, with the changing
season, it remains active until
much later on each band. Its time
of retirement, at present seems to
be as late as 1700 on Twenty, and
midnight or even later on Forty.
Research continues .

Thank goodness for Top Band
-at present the only one on
which you have a reasonable
chance of an uninterrupted QSO.
And even that is a bit difficult at
times, especially if one trespasses
on the sector appropriated by the
DX-perts as " their " territory.

DX News from All Quarters
The co -efficient of rarity has

decreased quite a lot since the
return to his native heath of Gus
frowning, whose current call is
(strangely enough!) W4BPD. The
final exploit of his incredible ex-
pedition was operation from inside
China, signing XW8AW/BY. Not
a hit-and-run affair, either, but at
least 4000 QSO's, after which he
took the logs home personally to
W4 -land, to hand over the mighty
chore of QSL-writing to W4ECI
and the other helpers.

Thus ended (we quote now
from the WGDXC Bulletin) " a
DX-pedition that may never be
repeated or duplicated by anyone
in length of time, countries visited,
QSO's logged, and therefore
establishing a record that may
stand for all time in the annals of
amateur accomplishment." (That
man at the back, there, muttering
" Who the heck is this Gus, any-
way? " . . . you're not supposed
to be reading this. If you had the
slightest interest in DX-ing, or the
smallest clue about the HF bands,
you couldn't help knowing quite
a lot about him; and that is the
measure of the influence that this
one man's operating has had on
us all.)

VP8HF duly showed up on
March 7, as planned, from South
Sandwich Is. Elusive and not
always strong, but workable by
the knowing types-though one
could have hoped for a higher

percentage of CW operation . . .

Likewise FB8WW continues to
activate Crozet Is. and to drive
some of the 'chasers frantic by
his quick instructions to call him
on some other frequency. (He
means it, too-if you don't get
smack on the stated frequency you
haven't a hope! )

The Chagos/ Agelega/Rodriguez
trip by VQ9HB was unavoidably
held up for three weeks or so,
and the new starting date is not
yet fixed; you may still be in time
to work them.

Angus, HZ2AMS, may already
have been in evidence as 8Z2AMS
from the Neutral Zone. Not there
at the time of writing, though . . .

WPX-hunters will no doubt have
discovered that Ukraine is now
using UY, in addition to UB and
UT (UYSBE has been in evidence
lately).

ZL4JF (Campbell Is.) has been
working into the U.S.A. around
1130 GMT on 7 me ... VK9MD
(Christmas Is.) likewise at 1430
on 14 mc . . . KG6IF appeared
on Marcus Is., SSB with several
operators; duration of stay un-
known.

Yemen-4W1B is HB9ZY, one
of the Swiss operators officially
licensed to operate thence . . .

YA4A, Kabul, is K4UTE, who
will be there about ten months
and then move to YI, YK, 9K3
and finally off to the Pacific area
. . . YK1AA and YK1AL both
active from Syria-one on SSB
and the other on AM, both 14 mc.

The Hammarlund DX-peditions
are proceeding more or less
according to earlier announce-
ments, plus the following: CR5SP
(St. Thome Is.) will be activated
on SSB during May; he is at
present busy on 14 and 21 mc CW
and AM, but only operates for
about ten hours per week. A YV8
in Venezuela will likewise be' put
on the air, for about the first
week in April. Of interest to
WPX-hunters, and also in view of
the " All Continents Award " for
the Hammarlund DX-pedition of
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the Month contacts. (YVOAA,
one of the former spots, counts
as North America; this coming
YV, on the Venezuelan mainland,
will be the first such effort from
South America).

The Aland Islands (OHO) must
have been worked by everyone in
Europe long before now; but they
are still of interest to DX'ers in
many other parts of the world.
Mailing of cards for the February
DX-pedition is now under way,
and there will be further activity
during the summer.

VS1LX and VS4XK will both
operate SSB for a period, as and
when the gear reaches them;
QSL's via WA2WUV . . . TR8AD
is active on 21 mc AM, TU2AW
on 14 mc CW . . . PJ5SA and 5SB
will be on from Saba Is. for two
weeks from mid -April; SSB with
Swan single -band transceivers on
14 and 7 mc . SU1IM (for those
who still haven't worked Egypt,
and there are plenty of them) is
very active on 14 mc CW; note is
T7 or 8, signals very strong in
U.K.

Around the Bands
So much for some of the DX

available; now for the people who
manage to work it-or some of
it! For an interesting band -survey
we can always rely on G2DC,
whom is quoted once again: " Fif-
teen, as I predicted, has played up
trumps over the past month. On
most days it is wide open from
1000 to 1300 for the Far East,
followed in the afternoons by
most of Africa and then South
America. Not overcrowded, even
at the week -ends, real DX QSO's
may be had in comfort."

Jack then alludes to our afore-
mentioned Eurolids and the way
they are now spoiling 14 mc with
atrocious signals. As he says,
" Especially in the morning or
early afternoon, to put out a call
means that five or six of these
Klub boys come hurtling back at
one. I tried new tactics recently;
normally just ignore them, but
decided to start answering some,
especially those with real stinkers
of notes, but a report like RST

ZONE -BAND TABLE

Station
Zones Worked Total

Zones
28 mc 21 mc 14 mc 7 mc 3.5 mc 1.8 mc

G2DC 40 40 40 36 25 5 186

G6QB 38 40 40 34 20 7 179

G3D0 39 40 40 25 24 2 170

G3IGW 36 37 37 31 17 11 169

OH3NY 32 30 40 25 10 7 144

G3NOF 34 38 39 6 8 1 126

G3PEK 2 21 35 30 17 4 109

G301 N 2 7 11 16 3 4 42

(Entries for this new table are invited; scores are post-
war, i.e. starting from any time back to January 1946.)

596 means nothing to them, and
they came back with Tks for UFB
report dr om.' One of these coves
called me four times recently when
I was in QSO with VS6EY; every
time I went over, back came this
UA station calling me endlessly
. . . wonder what they would do if
they ever heard a real DX
station? "

However . . . some early morn-
ing periods on 14 mc have pro-
duced Pacific DX and the like
over the long path; and late after-
noons have been tolerable, after
the raucous noises have faded
down a bit.

Forty-" Same old cry," says
G2DC; " it's there if you can stand
the QRM from all and sundry."
And on Eighty quite good condi-
tions prevail, and it's worth giving
the band a going-over between
1900 and midnight, and also during
the usual DX period around 0700.

So there's a brief summary of
the active bands, with the excep-
tion of One -Sixty, with which we
will now deal.

Top -Band Topics
Trans -Atlantic DX has con-

tinued, but at a rather slower pace.
It could hardly be otherwise, after
the fantastic winter season we
have had. And now the time of
year is such that a few of the
really determined types are run -

CALLS HEARD, WORKED and QSL'd

ning skeds with ZL's! We do
not intend to publish times or
frequencies-they get enough
trouble from intruders as it is . . .

On a slightly lower plane, we
were glad to note that Austria
has now issued licences for One -
Sixty, and OE3LI has already been
worked by many G's and also, it
is believed, by W1BB.

G3IGW reports that 3V8US has,
as yet, no gear for the 160m.
band but hopes to be using it
" within about a month " . . .

G3IDG remarks that the present
" possible" Top Band countries
workable from the U.K. now num-
ber 86; so, as he says, with WAC
on the band already established,
DX0C coming up, the next Thing
is probably WAS, which should
ensure plenty of hard feelings for
some years to come. He adds
" What a blessing that most of
this DX takes place when it does
-just think what the band will
be like when some joker discovers
how to work W at midday on a
Sunday."

G3NOW (Wolverhampton) has
just settled down at a new QTH,
and is back in business, but with
a 150 -ft. wire instead of the late
lamented half -wave . . . G3PEK
is very pleased to have worked
three W/VE stations on his " piece.
of wet string "-a 66 -ft. top only
27 feet high, sloping down to
ground level at both ends and
loaded to make a half -wave for
Top Band. VE1ZZ, VO1DX and
W2KQT were the three who



92 THE SHORT WAVE MAGAZINE April, 1964

brought joy to the proud owner !
(And he disagrees with us over
W1BB, who has been called until
the face -blueing point has been
reached and passed, with no luck
as yet.)

GM3IAA reports a unique piece
of liddery, which occurred after
W1BB had gone QRT one morn-
ing. A station called him; Jim
VFO'd and told this station that
W1BB had gone; and back came
the station, convinced that W1BB
was now calling him, and having
a " QSO "-phantom or other-
wise. Ah, well ! GM3IAA adds
that although he has built a very
modern receiver, he still finds his
old HRO and Q -Fiver holding
their own; he has also been play-
ing with indoor loop aerials to
reduce QRM-one turn 16ft. by
8ft., or two turns 8ft. square.

G3REA, who advocated shorter
calls (in these pages last month)

TOP BAND COUNTIES
LADDER

Station Confirmed Worked

G2NJ
G6VC

G3GGS

GM3KLA

G3REA
G3LWQ

G3PLQ

G3OLN

G3P1I0

G3RIIM

G3RJH

G3REP

G3NOW

G2BP

GM3PPJ

G3IDG

G3SNU 11

Phone only

88

85

64

51

G3FS

G3NPB

G3RHM

G2NJ

G3REA

CW and Phone

98
98

97

95

94
94

92

86

76

72

67

65

62

54

52

50

98
98

98

96

95
95

92

92

92

75

80

77

68

63

69

54

52

89

86

67

51

36 45

(Failure to report for three months entails
removal from this Table. New claims

can be made at any tune.)

says he has had lots of favourable
comments, and asks whether we
might not now appeal to the DX
stations only to answer short calls;
this would scare the long -calling
types stiff for fear that they might
be ignored. Pertinent queries, too,
from G3REA: "Can ten watts
really give key -clicks here in
Lancs from Southern England
stations? And with S -meter read-
ings equal to my nearest neighbour
five miles away ? And what about
the T5 note heard calling VS1LP
recently ? And do the authorities
really care? " The answer to that
last question is not what you
might think, as one or two
characters have found out,
recently, in a rather painful way.

G3PLQ, writing from Sierra
Leone, has been keeping up his
/MM operation (receiving only)
and sends many pages of log. It
makes it pretty clear which G
stations have the really outstand-
ing signals; even after some 589
and 599 entries, someone else
appears who is described as
"fantastic! " He is repeating the
trip, leaving the U.K. about the
first week in April, and keeps
listening skeds 2100/2130 GMT
and also 2359/0100, between 1800
and 1850 kc. John is still nego-
tiating for a /MM licence, but
meanwhile has worked other /MM
amateurs ... on 500 kc ! G3KGR,
G3OSR and LASEG, on other
ships, have all been encountered
in this way.

SWL Barry Curnow (Plymouth)
described W1BB as "frequently
audible at 579, all times between
2300 and 0800 GMT." And in
addition to a long string of W's
he lists OH3NY and 2YV, 6YACZ
and 6YAXG, HK4EB, CO2CY,
VP7NS, ZB1BX and 0E1KU. Best
W's logged were KOOEH and
WOAIH.

And about five minutes before
the final deadline we hear that
CI6TK worked HK4EB on the
morning of March 8. Yes, it is
One -Sixty we are talking about !

Eighty Metres
We are only too glad to note

that G3PEK disagrees with the
statement, last month, that this
band is disappointing for the CW
types. Not so, says he, and to
prove it he quotes: 5B4KG (0225),

YA5A (1812), VS9AAA (2116),
5N2JKO (0548), 9Q5AB (2312),
KV4CI (0711), VP9BM (2303) and
ZL4BO (0728). As well as these,
plenty of W's and VE's. Nice ones
heard, but not raised, were
MP4BBE, VS1LP, 6W8DD,
9G1EI, 5H3HD, 6YAXG,
KP4AOO, H13PC and 4DP,
ZS6DL and 6AJH. All on CW,
remember, and not, as G3PEK
says, at all disappointing.

G2DC reports contacts with
VP7EM, VP9BO, VS1LP,
VK5NO, W 1-5 and 8-0, VE1-3,
VO and 5N2JKO. All these, too,
were on CW.

Lots of SSB types are known
to have been working good DX
on this band. Some of our SWL
readers mention the following,
all Eighty SSB :-TG9SC and 9FA
(0810), 5N2CKH, 9Q5RK (2200),
VP9FE (2210), 5N2JKO (2300),
7X2VX (2235), YV5ANS (2320)
. . . (Barry Curnow, Plymouth).
HK4EB, KZ5CI, TI2PI and 2JIC,
VS9AAA, TL8SW, PJ2CY, YV's
(very numerous), 4X4DK, 9A1IJ
and ZL4LM (David Whitaker,
Clitheroe) . . . 4W1B Yemen
(3798 kc at 2130) . . . (Dave Gray,
Croydon).

Reverting to the CW end,
G3IGW reports " scores of W's
worked almost nightly, 2200-0.100,
two QSO's with KC4USK
(Antarctica), 3V8US, TF3KA,
KV4CI, UD6BD, UA9 and Il."
And Barry Curnow logged ZD3A
on CW at 0350, as well as many
others already mentioned.

All this is worth noting well,
because it proves that it pays to
listen. We are quite sure that 90
per cent of the people using Eighty
Metres simply don't know that
there is such a thing as DX
propagation on the band. If they
don't care either, well . . . they
don't have to be interested, any-
way. Though a lot of them would
give their back teeth for a bit of
DX, they simply don't listen for
it.

Forty Metres
Precisely the same remarks (but

more so) apply to Forty. On the
actual day of writing this we heard
a DJ happily working an HA and
saying " DX conditions very bad "
. . . while on their frequency a G
station was struggling to read a
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KH6 right through the pair of
them ! Once again, one is aware
that there are hundreds of stations
on Forty that know nothing of
DX and don't even want to know
-and they have a perfect right to
be that way -but it seems odd
that the many, many people on
the band who would dearly like
to work some of these DX stations
won't even stop yakking for a few
minutes in order to listen for
them.

G3PEK worked our friend Gus,
when he was at YA5A, four separ-
ate times, and says " the reason
was because he was always calling
CQ but seldom getting replies "
. . see what we mean ? Others
worked on CW by G3PEK were
4X4DH, MP4QBF, XW8AW,
VS1LP, VK2QL, 5N2JKO and
9Q5AB (all between 1700 and
1930); MP4BBL, UM8KAA,
6YAXG, VP2KJ, KC4USK,
6W8DD, ZD3A and 5Z4IV (mid-
night and small hours); and
VK3XB, VK7SM, W6HOC and
VK2QL (0700-0800). Heard, but
not raised-CE3ZK, CP5EZ and
XW8AW / BY.

G3LPS worked CW with
UL7BM, UJ8AR, KC4USK,
HK7AHM, KZ5FP and KP4BJM.
Also heard were 9X5MH, PZ1CM
and VP3VN (the two last in
QSO). The previous month
G3LPS sent in a much longer
list, which just missed the boat.
Comparison of the two lists shows
how much Forty has fallen off
since February; this is normal, as
" summer " approaches (the snow
outside has nearly melted now).

G3LPS has been facing the
problem of how to squeeze out
one more S -point on this band,
and he says that the biggest im-
provement so far has come from
raising the radials of his ground -
plane by six feet, and also increas-
ing their number. This is confirmed
by G2DC, who says that increas-
ing the number of radials to seven
has certainly improved things for
him. His own bag for the month
(CW) included KC4USK,
MP4BEE and 4QBF, ST2AR,
VS I LP, VS9AAA, VP8GQ,
VK3VX, ZD3A, 6YAXG, 9LITL,
VS's and W's -all between 1700
and 2330.

SWL Curnow says " Conditions
on this band have been simply

Station of ON4VY, Rene Vanmuysen, 81 Rue Joseph Baus,
Wezembeek-Opem, Brabant, who is president of U.B.A., the
Belgian national Amateur Radio organisation. It is he who has
been largely responsible for obtaining /M licensing facilities for

foreign amateurs visiting Belgium.

wonderful -every night there is
DX from somewhere." His list is
so long that we can only quote a
few unusual ones such as XZ2ZZ
(1936), VP8HF/MM (0100),
KC4USK (2300), FB8XX (1845),
XE1AX (0035), KG4AM (0045),
VK5KO (2350).

The SSB side of the picture is
covered by SWL Whitaker, who
logged TI2EW, VK2ALR,
VK3TW, VK3XO/Mobile and
YV5AHG (all 0700-0800) and
UQ2FX, VK3BM, 4U lITU,
4X4DK and VK2AVA (all around
2000). He reminds us that the
VK's on SSB use 7044 kc in the
evening and 7095 kc in the morn-
ing, but some DX is heard in the
American band (7205-7210 kc).

Twenty Metres
As the band gets better, the

QRM gets worse -the old tale !
But the short -skip noises from
Europe seem to have reached a
new peak during the past month,
and nowadays even on Twenty,

of all bands, it seems that a G
can't call either a CQ or a DX
station without being pounced on
by the characters we have already
mentioned (and promise not to
mention again this month ! )

The strange thing about Twenty
is that on some nights it's dead
and buried by 2000 GMT; on
others it is mostly full of South
Americans until a much later hour;
and, yet again, as on the night
this is being written, there are
VE8's and W6's with good signals
at the CW end, even at 2030. All
the excitement of variety, and you
never know what's coming up
next.

G3LPS heard three new ones
in a week-PJ2AA, FG7XC and
FM7WP-all with good signals
but in heavy demand. He worked
Gus at XW8AW/BY, and also
VS4RS, both of which he needed;
others raised were VP8HD and
8HJ, VE8RN, VP8GQ, TN8AF,
9Q5HD and CP3CN-all on CW.

G2DC found signals from the



94 THE SHORT WAVE MAGAZINE April, 1964

Even when Stewart Perry, WIBB - so well known to all 160m.
DX operators - is away from home, he keeps a watch on the band.
Here he is in his hotel room when staying recently at Lovell, Maine.

W 1 BB print

Pacific on a few mornings-
FU8AG and W5HJ/KJ6 among
them. And in the evenings the
usual signals from South America
were sometimes livened up by a
sprinkling of Caribbean DX. His
bag for the month included
AP5HQ, ET3GC and 3RR, JA
1-5, TU2AJ and 2AW, VSILP
and 1LV, VP7EM, 8HJ, 8GQ,
VQ8AI, XW8AW/BY, XW8AL,
ZD6OL, ZS3A, ZD3A, 4W1B,
5H3's, 6YAXG and 9LITL. All
this, as ever, on CW.

GM3JDR also put in a nice CW
list, including FB8XX, FY7YJ,
KV4BE, PZ1AH and 1BH,
VU2GG, YV's, ZL's, 5N2JKO,
5Z4JN, 8W8AC, 7X2NJ, 9L1TL
and some 9Q5's. His " other half "
worked SSB and managed tp
collect EL2I, HBOTL, JT1CA,
VK4JQ, VP8GQ and 8HF,
VP9FK, XW8AW/BY, YS1O,
ZD6PBD, ZL's, 5N2's, 606BW,
6W8AE, 9M2DQ and 9Q5's. Don
says " the band is staying open
much later, with propagation
favouring the South chiefly . . .

Gus had an exceptional signal
from BY on both SSB and CW."

G3NOF, also reporting SSB,
found Twenty open until midnight
on occasions and he worked EL2I,
HC5NW, HR1SO, KP4's, KZ4's,

KZ5, OA4KY, 'MSS and 2ZZ,
TU2AW, PJ2AA, PZIAG, YS1O
and 1JP, 4W1B, 5N2's, 6W8AE,
9GI DY, 5Z4's, 6YAUC and
9K2AN-a goodly bag selected
from his even longer list.

G3PEK, absorbed in the LF
bands, spent little time here but
did raise VS4RS (1420), CP5EZ
(1845), KC4USK (2125) and
VP8GQ (2110) as well as a PY7
and a VE5-all with 25 watts and
long wire.

Long lists of AM and SSB
stations acknowledged from SWL's
David Whitaker and B. F. Hughes
-but may we ask SWL's not to
bother to report on the normal
DX bands in future, please ? Only
loggings of special interest on un-
usual bands are wanted for this
feature.

Fifteen Metres
Apathy and inactivity is still the

curse of this band. SWL Dave
Gray echoes our own opinion
when he says " People may
criticise or ignore contests, but
when 21 mc is full of activity be-
cause of one, I say -let's have
more of them."

G2DC considers that between
1000 and 1700, especially at a
week -end, no one should have

difficulty in working a WAC on
this band. His list of CW contacts
shows CR6 and 7, CR8AD, ET3's,
JA 1-7, MP4's, TU2AJ and 2AW,
VU2GG and 2HS, VQ2W and
2BC, VK's, VE 1-6, VS1's,
VS6EY, 6FC, VS9AAA and
9ART, VP8GQ and 8HL,
XW8AW/BY, 8AL, ZS's, ZD3A,
ZD6's, W 1-0, 4S7NE, 5Z4IV and
4AQ, 606BW, 9Q5's and 9L1TL.
Now this is just about as good as
his 20 -metre list, and, remember,
it's CW. So no more, please, about
Fifteen being a dead loss.

G3PEK found some openings
to the Far East and was amazed
to hear Gus, XW8AW/BY, at 599
for a solid hour around 1100. With
his 25 watts he raised MP4, UAO,
ZD3A, 5N2JKO, ST2AR, ET3GC,
9Q5TJ, VQ2W and 2WR, KG4AM
and lots of W5's.

G3NWT finds the band " defin-
itely on the upgrade," and says
that all sorts of DX circuits are
wide open -all they need is some-
one active at each end. He adds
" To support a fast -subsiding ego
I went in the shack today, sup-
plied the XYL with the log, tuition
and six ballpoint pens, and on the
strength of three or four CQ's
around 214 mc I worked 120 W's.
(We hope the ego was suitably
restored!) Also worked, on SSB,
606BW, 4W1B, 5Z4ET, AP2MI,
VS1LX, VQ2's, 9G1DV, ZS7R,
9Q5's, MP4QIIF, LU, ZS's and
W6.

G3NOF confirms the lively state
of the band at certain times, and
has worked AM phone with ZE's,
ZS's, 5A's, 5N2FEL, 2JKO, 2LJM
and 2RAM. Also SSB with ZE,
9Q5EI and four U.S.A. districts.
G3LPS reports CW contacts with
9Q5TJ and TL8SW.
That Other Band

Oh, yes -we have another 1700
kc of band -space. A little affair
called Ten Metres ! No DX traffic
whatever is reported, which is
hardly surprising when we are at
the very bottom of an eleven -year
cycle. But it is being used for
local natter, more than one would
suspect, by little groups up and
down the country. The first squeak
of real DX on Ten will bring the
pack into action . . . but mean-
while let's try and stir up a little
more interest in Fifteen, shall we?
(Late Flash : G3HCU worked



Vol. XXII THE SHORT WAVE MAGAZINE 95

CR6BR on 28.4 mc, 5 and 9 both
ways.)

General Chat
G3IDG's plea for an " AMY "

code (age, marital status, and years
on the air) has brought in a few
responses. Notably from G3WW,
who writes " How simple if we
were all young bachelors, but he
must provide for (a) unmarried,
(b) married, (c) divorced, (d)
separated, (e) widower, (f)
multiplier for status, (b) to (e),
plus (g) prefix for grandparent
status, and suffix for (h) number
of children and (i) grandchildren.
Also (j) pre -prefix or follower for
the great-grandfather state, not
forgetting special coding for the
number of nephews and nieces
. . . anyhow it all sounds fun-
is G3IDG trying to start a matri-
monial agency or a Lonely Hearts
Club? "

A card from Armin, DL1FF,
tells us that he has been in hos-
pital for some weeks, and will be
there until April 20. " I suddenly
got a heart attack-never been ill
since my school -time." Very sorry
to hear of this, and we send him
best wishes from all his friends
in this country. He also tells us
that he scored about 37,000 in the
160 -metre DX Contest, and
worked 38 W's and VE's. Good
luck, Armin !

G3NWT writes: " Once more
a pre -announced DX-pedition
appears to have achieved S 7 in
every part of G except Sandiacre,
where it has been completely in-
audible. If attentive, I can usually
detect a transmission which is two
or three S -points below the noise
level; DX out of the blue 1 can
usually hear as well as the rest,
and on rare occasions I can hear
DX that they can't. What is the
answer to this mystery ? "

G3IDG comments " Half the
trouble on Top Band stems from
certain people not being content
with proving once that they can
work, say, a W. They have to go
on and on proving it. If they left
it at that, others would have a
better chance to do so, tempers
would get less frayed, and old
Top Band would return to
normal." Our own opinion is that
the regular weekly working of
the same DX stations has become

a status symbol, which can be just
as much of a curse on the amateur
bands as it can in daily life. (All
right, you Big Boys-we know
your status now, and you don't
have to go on proving anything.)

More Shorts from Readers
VS4RS has had a promotion

and is now in charge of all
Sarawak communications, having
been moved from Sibu to
Kuching. His proposed trip to
ZC5 is therefore cancelled. New
QTH : Ron Skelton, VS4RS,
A.C.T., Telecommunications Hq.,
Kuching, Sarawak. VS4XK is
expected on, any day, with Collins
gear, also from Kuching. (W6YY.)

" Re the comment that a small
handful of DX'ers make a big
noise, both on the bands and in
print. I like chasing DX, and only
wish that more people sent in

reports as I am always interested
to know what the other fellow is
doing. Many overseas amateurs
tell me that they read DX Com-
mentary with great interest for
the same reason." (G3NOF.)

G3HCL's rig is en route to
Malaysia by sea and air, and he
is following on April 1 (no com-
ments, please, he asks ! ) They
already have one volunteer to take
it over to VS5, and Danny will be
operating from 9M2. Meanwhile,
he looks forward to the eventual
end of service life, and a cottage
of his own with two acres and a
panoramic view . . . (Don't we
all!)

G2DC is again in trouble with
his Quad, storms and high winds
having broken the wire of his 14
mc reflector. Down it comes
again, as soon as possible ... Jack
without his Quad is rather like a

9M2SR is the club station of 17 Gurkha Signal Regt., now at
Seremban, Malaya. Their Tx is an ET -9336, which has been
extensively modified and rebuilt by club members - in the photo-
graph is Cpl. Tika Gurung, the first Gurkha to operate on the
amateur bands. A two -band Quad is used on 15-20m., and the
rig puts out a good signal. The club has sister -stations in 9N1BG,
Dharan, and VS4CS, Kuching, also operated by Gurkha Signal
Regt. members. The C.O. of the Regiment is Lt. Col. J. C. Clinch,
9M2ER - who says he tries to keep his end up, with his 50w.,

against this keen competition !
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dog without a tail !
G3WW is looking for contacts

on Eighty and Forty, AM and
SSB, towards the " WALT "
(Worked All London Town)
award. London Postal Districts,
please oblige.

A brand-new award known as
the P -75-P emanates from the
Central Radio Club of Czecho-
slovakia. It is really " Worked 75
Zones," and the Zones are those
set up by the Geneva Conference
(1959) for world broadcasting. This
will be much more difficult than
the old -established WAZ; for in-
stance, Asiatic Russia contains
thirteen zones, one of which com-
prises only the Kamchatka Penin-
sula and the Kuril Is. Although
we are, on the whole, against the
continual announcement of new
awards, this one strikes us as very
worth -while, quite difficult, and
quite unambiguous. For full
details send IRC's to Central
Radio Club, Post Box 69, Praha 1.

Late Flashes
VK2AGH will be on from Lord

Howe Is., April 15--29. He thinks
the best time for European con-

tacts will be 0700-0800 on 7 mc,
also 0800-1000 (long path) on 14
mc, and possibly 0900-1400 (short
path) . . . It seems that Gus didn't
even finish his exploits with
XW8AW/BY; on the way home
he signed JA1YL/Gus (!) and
KH6EZ/W4BPD . . . VP8HF was
worked by G2DC on 21022 kc
CW (1800).

ZL4JF (Campbell Is.) worked
by G3HDA on 7082 kc CW
(0750), and is active most days,
0600-0800 on either 7 or 14 mc
. . . FO8AR also heard working
Europe on 7020 kc CW (0100) . . .

KH6CV/KG6 and W5INO/KG6
are both on Marcus Is. and work
SSB (14270) around 0600-0700
. . . W9WNV (Don of HL9KH)
has an XE call and hopes to get
an XE4 (Socorra) permit . . . It
seems that the pirate who used
VS1LP's call on 80 metres has
also " borrowed " two other well-
known calls-5N2JKO and, more
recently, ST2AR. May his power -
pack blow up !

Top Band : GM3KLA (Shet-
lands) says his 128 -ft. mast blew
down, and he put up a new 100 -ft.
vertical, but it is not doing the

DX job that he expected of it. He
worked GC3EML, and his only
gaps in the counties list are now
Armagh and Antrim . . . W1BB's
total of DX stations worked this
season (reported last month as
99) is now 130, in 22 countries ...
VS1LP, after making history with
his 160m. contacts with W6ML,
worked KR6ML, G3GRL and
finally W1BB for his first East
Coast contact.

Sign -Off

So much for this month's
doings, pretty lively on the whole.
Next month we shall be announc-
ing another Ten -Metre Activity
Sunday-during either May or
June. Watch for it, and please get
on. The deadline for the May
issue is first post on Monday,
April 13 (rather early, but that's
the fault of the calendar). Don't
miss it, and address everything to
" DX Commentary," Short Wave
Magazine, 55 Victoria Street,
London, S.W 1. We look forward
to hearing from more and more
readers-and don't forget those
Tables ! Until then, Good
Hunting, 73 and-BCNU.

WARNING ABOUT WALKIE-TALKIES
The G.P.O. ask us to make it clear that the walkie-

talkie sets now generally on sale cannot be licensed
for the commercial (business mobile) bands and, if to
be used on the amateur bands, an AT licence under
the usual conditions is necessary. This warning does
not apply to G.P.0.-approved apparatus obtainable
under commercial licensing conditions for private
mobile services in the 80, 160, 170 and 460 mc bands.
The prohibition applies to walkie-talkies operating on
frequencies around 27 mc (a reserved band) and
28S mc (which is, of course, in the 10 -metre amateur
band). The G.P.O. will prosecute in any instance of
the use of unlicensed apparatus on unauthorised
frequencies.

ARTICLES FOR PUBLICATION
We are always on the look -out for good material

of Amateur Radio interest for paid publication in
SHORT WAVE MAGAZINE. If article -writing looks too
tall an order for you to tackle, remember that it has
been truly said that almost anyone can express
himself coherently on paper on a subject that he
really understands. The woolly stuff we eliminate
at this end ! The Editor is always glad to consider
material for publication, or to have suggestions for
articles from would-be contributors. And, remember,
you get paid for it, not ungenerously either, as soon
as it appears in print. At the present time, we are

particularly interested in illustrated constructional
articles on modern amateur -band equipment-which
covers a pretty wide field. It is material of this sort
that makes the highest contributor rate.

G3A9T

. . Vladimir Chikovsky, you always used to get
T9 -please explain this T4. . ."
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THE PRACTICAL APPLICATIONS
OF SEMICONDUCTORS

IN THE AMATEUR STATION-
POWER SUPPLIES

Part I

M. I. DAVIS, B.Sc.

This is the first of a series of authoritative
articles in which our contributor will discuss
the circuitry for a number of items of amateur
equipment in which it is possible to use transistors
and semiconductors generally. The aim of the
series is to show where, and how, the valve can
be replaced by the semiconductor, whenever

preferable and practicable.-Editor.

THE use of germanium and silicon diodes instead
of thermionic rectifiers in power supplies has

many advantages, amongst these being smaller
physical size, longer life, and lower voltage drop
and dissipation. Further, semiconductor rectifiers
need no power supply for heater current, a most
important consideration, especially when a series
diode stack for high voltage oneration is considered.
Silicon diodes have, in general, higher peak inverse
voltage ratings (p.i.v.) and lower leakage currents
than their germanium counterparts, whilst germanium
diodes show a larger forward voltage drop. Hence,
silicon devices are nearly always used in high -voltage
supplies, while germanium diodes are employed in
low -voltage, power packs. Semiconductor rectifiers
are not easily harmed by short-term current overloads,
but are prone to damage by reverse voltage transients.
However, with careful design, this can be avoided.

Fig. I shows the characteristics of a typical semi-
conductor diode, the shaded area containing the
normal working range of voltages and currents

I

Shaded area
indicates normal
working region

Fig. 1. The characteristic behaviour of a semi -conductor
diode, discussed in the text.

applied to the device. If, however, a voltage surge(V)
occurs in the reverse direction, very heavy currents
will flow, and since there is a large voltage drop
across the rectifier, excessive dissipation will take
place and damage will occur.

It should be pointed out that only 50 c/s AC
power supplies are dealt with here. Inverters and
RF oscillator EHT supplies will be the subject of a
later article in this series.

Low -Voltage Pack
A very simple capacitor -smoothed, full -wave, low -

voltage supply is shown in Fig. 2. The Mullard
°Al° has a maximum p.i.v. of 30 volts, and in this
circuit each diode is subjected to a p.i.v. of about
17 volts. This value is arrived at as follows
Suppose Cl has charged to the peak secondary
voltage. This puts the cathodes of DI and D2 at
6 x 1.4 = 8.4 volts. On the next half -cycle, the
anode voltage of one diode will be - 8.4 volts peak,
and assuming that there is no load current to discharge
Cl, the voltage across this diode will be 16.8 volts.
The resistor R1 prevents a very high current flowing
through the diodes when the circuit is first switched
on, as Cl, which is as yet uncharged, presents
virtually a short-circuit for a fraction of a second.
This is a precaution which should always be taken.
The maximum average forward current for the 0A10
is rated at 220 mA, and since in a full -wave system
the output current may be twice the diode current
rating, this circuit will safely deliver an output
current of 400 mA. This principle of choosing
rectifiers with a p.i.v. rating of at least twice the peak
value of the secondary voltage should invariably be
followed. For instance, the diodes used to rectify a
250-0-250 volt input need to have a 750v. peak
inverse voltage rating, as an absolute minimum. A
more conservative rating is preferable to allow for
transient variations in input voltage.

Transients

Voltage transients which may cause damage to
rectifiers can take several forms. One is a gradual
increase of mains voltage, and diodes should be
chosen which can cope with the maximum secondary
voltage likely to appear in the extreme condition.
Other transients are in the nature of spikes of short
duration and large amplitude, or else they are
damped sinusoidal oscillations (" ringing "). These
are caused by abrupt current changes when the
circuit is switched on or off, and when associated
equipment is switched into, or out of, circuit. For
instance, in high -power transmitter design, it is

D2

AC SI
240v

Output
By 400mA

Fig. 2. The basic circuit for a full -wave low voltage power
supply, which is discussed above.
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Fig. 3

Time

Fig. 4

VL

Fig. 3. Protection in the case of inductive loads - see text.
Fig. 4. The appearance of an inductive -load transient when
Si is opened at time T ; the dotted line shows how the transient

behaves without the DI, RI of Fig. 3.

common practice to connect the fan motor (highly
inductive) in parallel with the primary of the mains
transformer. This must be adequately suppressed
against turn -on and turn-off spikes; it is often the
case that, since the motor is of the synchronous
variety, it does not cause interference with the
normal operation of the gear, and suppression is
forgotten. A .02 pF capacitor across the motor is
usually sufficient. Similarly, inductive loads applied
to the output need attention-see Figs. 3 and 4. It
is too much to hope for that Si will be a perfect
switch. On turn-off it will probably break the circuit,
causing a large voltage spike, and then either arc or
bounce, momentarily reconnecting this voltage, via
the filter circuit, to the diodes. To prevent this, Dl
and RI function to prevent a negative voltage spike

Chi
F2

R4

Output
250 v

Fig. 5. Circuit for a general-purpose HT power pack, suitable
for a wide range of voltage/current outputs - see Table I
for diodes available for various ratings and loads. Some

points about this circuit are discussed in the text.

Table of Values
Fig. 5. General purpose Power Supply Unit

Cl = 16 AF, 450v. Ti = 250-0-250v., or as
C2 = 32 AF, 450v. Table I
C3 = see text Ch = 10 Hy., 250 m4,

RI, R2 47 ohms, iw. or as required
R3 = see text F1, F2 = Fuses as required
R4 = 100,000 ohms, +w. DI, D2 = see Table I

appearing. D1 should have a high peak current rating,
so that R1 may be kept small, and the inductive
current can then flow round the loop without a voltage
spike of any magnitude occurring. The inductive
current will, of course, be at first equal in magnitude
to the load current.

The way in which switch -on and switch -off
transients (which can produce a spike of several
times the peak input voltage) may be caused will
not be entered into here, but their effect may be
greatly reduced by the connection of a condenser C3
across the transformer primary (see Fig. 5).

For C -core transformers, the value of C3 is
given by:

700 x total transformer VA rating
C3 --= pF

(Diode p.i.v.)2

diRLand R3 = 38 - where RL = load resistance
C3 in ohms.

C3 = value of sup-
pression capa-
citor in µF.

For instance, if the transformer Ti in Fig. 5 is
a C -core, 50 watt, 250-0-250 volt type, and we present
a load of 2.5K ohms drawing a current of 100 mA,
then C3 should be about -04 pF and R3 around 10K.
To be on the safe side, C3 should have a working
voltage of at least 750v. DC. RI and R2 limit the
peak current through the diodes when the circuit
is switched on, and their voltage drop is negligible,
being only about f -volt at full load current. For
non -C -core transformers, or if the VA rating is not
known, C3 should be made at least three times the
magnetising current (in amps.) microfarads. This
magnetising current is most easily found by con-
necting an AVO on an AC current range in series
with the primary of the transformer, and completely
open -circuiting the secondary.

Power supplies of this type can be used for
receivers, amplifiers, and low -power transmitters. A

Table I
Suitable Diodes for circuit Fig. 5

Rating 50 mA 150 mA 250 mA

2E8
DD007

(I)
(L)

2E8
DD007

(I)
(L)

5E6
SJ501B

(I)
(A)

150v. BY114
SX635

(M)
(M)

BY114
SX635

(M)
(M)

1S117
BY114
SX635

(T)
(M)
(M)

RS28AF
2/13D007

(S)
(L)

RS28BF
2/DD007

(S)
(L)

SJ1003F
BY100

(A)
(M)

250v. BY100
0A211

(M)
(M)

BY I 00
0A211

(M)
(M)

0A211
15117
S 10AR2

(M)
(T)
(W)

3/DD007 (L) 3/DD007 (L) IN1131 (T)
350v. 2/RS28AF (S)

2/0A211 (M)
Sl5AR2
2/0A211

(W)
(M)

S15AR2 (W)

Notes: Letter bracketed is key to maker: A, A.E.I.; 1, I.R.C.; L,
Lucas; M, Mullard; S, S.T.C.; T, Texas; and W, Westinghouse.
Surplus equivalents of many of these types are available through
usual suppliers.
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0

AC

0

Fig. 6. The circuit for a variable low -voltage general-purpose power supply, for which suitable diodes are suggested in Table II.
In construction, heat sinks should be provided at the points HS if heavy currents are to be drawn - see Table II. The smoothing
choke Ch. should be chosen to pass the maximum load current without saturating, and should have as low a DC resistance and as

high an inductance as possible.

table of suitable diodes for various voltages and
currents is given in Table I. These all cost less than
15s. and some are as cheap as 6s. In addition to the
devices listed, many surplus diodes are available, and
suitable components may be found among these.

Care must be taken to ensure that the filter choke
Ch. does not saturate at the maximum load current.
At the expense of regulation and ripple, it may be
omitted, and a resistor put in its place to save space
and weight, and reduce stray magnetic fields. This
contingency occurs particularly in the case of
oscilloscope pre -amplifiers.

It is interesting to note at
rectifier valve in an existing power supply may be
replaced by the simple expedient of obtaining a plug
to fit the rectifier valveholder and soldering the two
semiconductor diodes across the appropriate pins.
The protection components should be added at the
same time. This reduces the heat dissipation in the
unit, increases efficiency, and avoids the need for
periodic replacement. That this is industrial practice
is illustrated by the fact that there are commercially
available diode packages with valve -base plugs for
just such a purpose.

Some Diode Circuits
The constructional details of this sort of circuit

need little comment. The diodes require no heat
sinks, and should merely be placed where plenty of
air can circulate around them, and away from com-
ponents which are dissipating much heat.

Fig. 6 shows a straightforward low -voltage power
supply which will find a variety of uses in the AT
station. Apart from the obvious one of supplying
other semiconductor gear, it will give power for
relay driving, beam rotation motors, and even for
battery charging. It uses one of those hefty heater
transformers, a multi -way switch, four diodes and a
normal filter circuit. Load currents of up to twice
the maximum current rating of the diodes may be
drawn, and the input voltage is so small compared
with the p.i.v. rating of the bridge that no transient
protection is required. Output voltage is switchable
in 3 -volt steps, from 3 to 18 volts. By use of the
appropriate transformer, and the correct set of diodes
from Table II, any output current up to 20 amps.

Table of Values
Fig. 6. Variable low -voltage general purpose PSU

Cl, C2 = 100 tiF, 25v.
R1 = 0.5 to 1.5 ohms

Fl, F2,
F3 = Suitable fuses
Ch = High L/Low DC

res. (see text)

HS = Heat sinks
Si, S3 = 2-p, toggle on -off

S2 = 1-p, 6 -way wafer
A = Ammeter for load
V = 0-20v. mic meter

DI -D4 = see Table II

Table II

Suitable Diodes for circuit Fig. 6

TYPE
RATED CONTINUOUS

DC CURRENT

DD000 (Lucas) 500 mA

GJ4M (A.E.I.)
DD320 (Lucas)

2 amp.

GEX541 (Mullard) 2.5 amp. 6.0 amp.*

BYY22 (Mullard)
SL101A (A.E.L)

10 amp.*
10 amp.*

DD510 (Lucas) 20 amp.*

* Indicates heat -sink (HS) required.

can be obtained. The smaller components may be
mounted on a tagstrip, or on a small piece of Vero -
board. Note from the Fig. 6 data that diodes with
stud anodes or stud cathodes are available. If these
are used, no mica washers are necessary, since the
points HS on Fig. 6 may each be a heat sink-A
having D1 and D2 cathodes bolted to it, and B
carrying D3 and D4 anodes.

For circuits where the continuous current is
negligible, but large currents may be drawn for short
periods, as in a Class -C audio amplifier or modulator,
the filter circuit may be omitted, the reservoir
condenser supplying the high current peaks for the
short time that they are required. The circuit then
reduces to the type shown in Fig. 2, p.97.

Should the available diodes not be of a sufficiently
high rating for the output current required, diodes
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may be connected in parallel, providing that a resistor
of between one -tenth and one ohm is connected in
series with each diode. The lower values should be
used only when the output current is such that
excessive voltage drop occurs across the resistors.
The purpose behind the inclusion of these resistors
is to even out the forward current, which would
)therwise be larger in one diode than the other,
since their forward voltage drops would almost
certainly be different.

HV Power Pack
We move now to high -voltage, high -current power

supplies. Under these conditions, the usual pi -filter,
also known as a capacitor -input filter, is replaced
by a choke -input filter, which has several advantages
in this type of application. The maximum diode
current is always about equal to the load current
(the choke acting as a current stabiliser), whereas,
using a capacity filter, the peak diode current may
be several times the continuous load current. Ripple
is reduced, and regulation is improved. The choke
system has, however, two disadvantages. The first is
that the choke must have a high inductance while
passing a large DC current; thus an iron -cored choke
with an appreciable air gap is usually preferred. The
other disadvantage is that the output voltage is lower
than that for the capacitor filter by a factor of 2/ir.

For instance, suppose that the input is 250 volts;
the output with a capacitor filter will be about this
figure. If a choke -input system is used, the output
voltage will only be about 160 volts. This does mean
that a higher voltage transformer is required, and
probably the diodes will need to be of a higher p.i.v.,
but for high -voltage, high -current anplications, the
advantages of the choke -input filter far outweigh
these criticisms.

We shall consider the design of a 650 -volt, 500
mA, power supply for a transmitter, bearing in mind
the reauirements outlined previously with respect
to overload and transient protection. It is hoped that
the principles described will enable the reader to

Mains
plug

L
Fl

0,0

PIA4

modify the design to his own requirements. The
circuit is shown in Fig. 7, and the principles of
operation will now be analysed.

It will be seen that, provided the fan motor (which
is suppressed as previously outlined) is switched on,
AC may be applied to the transformer primary via
S2. This ensures a steady flow of coolant to the PA,
or whatever, before the application of HT. (This
refinement may, of course, be omitted if desired.) A
neon N1 indicates that the fan is on. C2 and R2 are
the transient protection components mentioned
before. T1 is a 1000-0-1000 volt transformer, which
with a choke -input filter will give the required output
voltage of 650v. The usual heater windings are
provided. The transformer has an electrostatic
screen, which should be earthed.

Four diodes are used in a series full -wave
arrangement. Series connection of diodes may be
carried as far as is required, and three or more units
of a lower o.i.v. in series could be used instead of
the two shown in each arm (see Table of Values).
Note, however, that the resistor and capacitor across
each diode are essential. These comnonents even out
the production spreads in back -resistance and junc-

CI
C2
C3

C4, C5,
C6, C7

C8
RI, R3

R2
R4, R5,
R6, R7

R8
R9

RIO
RL

Table of Values
Fig. 7. PSU for High Power Transmitter

= .02 uF, 1000v.
= .05 uF, 1000v.
= 32 uF, 450v. elect.

.01 µF., 2kV
= 16 uF, 1000v.
= 47,000 ohms

6,800 ohms

= 330,000 ohms
= 100,000 ohms, 5w.
= 820,000 ohms
= 56 ohms
= High impedance

relay with two Ni, N2,
" make " con- N3 =
tacts, RAI, RA2 Fl

Ch = see text F2 =

Dl, D2,
D3, D4

D5 =
SI =
S2 =
S3

M=
TI =

1N1130 (Texas)
S I 5BR2 (WH),
0A21 I
(Mallard)

0A211, (Mallard)
SPST, toggle
DPST, toggle
HV toggle, 2 -

break in series
Fan motor (for

QRO PA)
1000-0-1000v. 500
mA, C -core

90v. neon bulbs
150 mA
500 mA

Note: All resistors }-watt, except R8.

S3 F2

Output
socket

Fig. 7. 7. Circuit design for a transmitter HT power pack, giving 650v. at 500 mA and incorporating suitable suppression where a blower
motor is involved for forced -air cooling of the PA ; this part of the circuit is between the dotted lines. The design considerations are
discussed in the text and all values are given in the table. There are a number of silicon diodes suitable for a power pack of this sort.

On no account should R8 be omitted, as it bleeds the pack when the mains are switched off.
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V in

V out

Fig. 8. The principle of the zener diode as a voltage stabiliser
is discussed in the article.

tion capacitance, and ensure that the reverse voltage
drop across each diode is the same under both steady-
state and transient conditions. R4 to R7 should
have a value, in ohms, of 220 times the p.i.v. of
one diode in volts. Since these diodes have a n.i.v.
of 1500v., R4 to R7 are chosen as 330K. C4 to C7
are -01 /IF paper capacitors, with a working voltage
greater than the n.i.v. of each diode. It will be seen
that no series resistors for initial current limiting
are included; this protection is not needed in choke -
input filter systems, since the choke itself prevents a
high initial current flowing through the diodes.

The choke Ch. must have an inductance of not
less than (R load) Henry, where (R load) is in
kilohms. In this PSU the minimum value of load
resistance we can apply to the output terminals will
draw 500 mA from 650 volts, which corresponds to
a resistance of 1300 ohms. Hence an inductance of
1.5 Hy will stop the current through the choke ever
falling to zero even under all possible load currents.
This component must carry the full load current of
half -an -amp. without saturating, and thus will prob-
ably need to be of the air -gapped type.

C8 is a block paper condenser to provide further
smoothing, and this must have a working voltage of
at least 750v. R8 acts as a bleeder, and a further
neon tube N3 indicates when the load is on.
Experienced readers will not need to be reminded
that the shock which could be received from the
terminals of this condenser C8 could easily be fatal,
and the usual safety precautions must be taken. It
should not be possible to energise the mains trans-

Unsta bill sed
DC input

113-24 volts

+ 0

former when the unit is out of its case, and if out-
put terminals are provided these should be in the
form of a fully -shrouded, finger -proof, chassis -
mounting socket of approved design and voltage
rating.

For some of the diodes, heat sinks are recom-
mended by the manufacturers. In this case, the
devices should be bolted in direct contact with the
heat sink, and the whole assembly then insulated
from its surroundings. Mica washers and bushes are
not really to be trusted at these voltages.

Stabilising
No discussion of power supply technique would

be complete without some reference to stabilisation.
Provided their limitations in this respect are under-
stood, semiconductors may be used to make very
good voltage stabilising circuits. High -voltage packs
are still best left to valves, but transistors will, if
correctly used, fulfil the difficult reouirement of
providing a low -impedance voltage source from
which high currents can be drawn.

Rather as a preamble, let us consider the use of
zener diodes as voltage stabilisers. Zeners are avail-
able from 3.3v. to more than 150v., in logarithmic
steps. Currents of more than an amp. can be taken
from some types. Further, diodes may simply be
connected in series. This enables voltages above the
range of single diodes to be regulated, and the
correct choice of positive and negative voltage/
temperature coefficients makes the stack virtually
independent of temperature. Zener diodes are used

Cl
C2
R
R2
R3
R4

R5
F

Table of Values
Fig. 9. Stabilised PSU circuit

2/500 AF, 50v.
100 25v.

= 4,700 ohms
1,000 ohms
150 ohms
1000 -ohm w/
wound, o/p volt-
age control

= 330 ohms
= 150 mA

DI = OAZ244(Mullard)
TR1 = OCl6 (Mullard)
TR2 = 0077, 0081,

0084 (Mullard)
TR3 = 0C42, 0C44,

0C45, 0071
(Mullard)

V = 0-20v. meter, mIc
A = 0-250 mA meter,

m/c

Note: All resistors rated 4 -watt.

SI

0-0

Stabilised
output

i0 v nominal

Fig. 9. Simple circuit for a stabilised power supply, using a zener diode at Dl. The circuit will hold to a nominal voltage output,
set by R9, overAuite a wide range of DC input. Meters as shown should be incorporated in the construction, and the pack should

be correctly fused.
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Input
smoothed

unstabilised DC

R4

T R4 52

C3

V out
stabilised

0

Fig. 10. A stabilised power supply, with overload protection, and designed for either of three possible output voltages - 6v. negative
from 14-20v. input ; -10v. from 24-30v.; and -20v. from 30-40v. DC input. Table III shows the resistor values to use for either of these
three ranges, and the design allows for load currents up to 2 amps. R12 sets the output voltage and, as in Fig. 9, an ammeter and

voltmeter should be provided.

mainly as stabilisers for supply lines to oscillators,
BFO's and such, and as reference elements in
stabilised power supplies. Referring to Fig. 8, we
assume that we have decided on our requirements
for Vout. We then choose a diode which has the
correct zener voltage, and which can more than
supply the maximum load current. It is essential
that at least one milliamp should always flow in the
zener, otherwise its constant -voltage characteristic
will be impaired. Since Vin is fixed by other con-
siderations (it may be the only power supply we
possess!) R must be chosen so that the difference
between Vin and Vout across it corresponds to a
current eoual to the load current plus the zener
sustaining current. For instance, if we require a
9 -volt stabilised supply, and a nominal 24 -volt rail
is available, we choose a diode such as the Mullard
OAZ247, which has a zener voltage of 9-1v., and a
maximum current of 25 mA. Then R = 680 ohms is
a suitable safe value, and the maximum load current
is 20 mA, allowing 2 mA for the zener sustaining
current. At the other end of the scale, the Mullard
OAZ227 has the same zener voltage, but a maximum
dissipation of 7 watts, giving a maximum zener
current of about 750 mA. In this case R can be
62 ohms, and the load current over 700 mA.

However, for higher currents, and better
stabilisation-or if the output voltage is required
to be variable-a true stabilised power supply is
required. Two such circuits are given. Fig. 9 shows
a simple low -current supply with fairly good regula-
tion, whilst at Fig. 10 is a more complex circuit
with very low output impedance, which is protected
against overloads, and can deliver up to two amps.

Note that in both cases reference diodes are
chosen with zener voltages between 5 and 7 volts.
This is the optimum range for the lowest temperature
coefficient. No attempt will be made here to describe
the full theory of stabilised supplies, as this can be
most complex. Suffice it to say that the output
voltage is compared with a standard reference, and

Table of Values
Fig. 10. Stabilised PSU with overload protection

Cl, C3 100 gF, 25v. TR1 = 0C28, 0C29,
C2 25 AF, 25v. 0C35, or 0C36
S 1 Push-button, re- (Mullard)

set TR2 = OC I 6 (Mullard)
S2 = SPST, toggle TR3 = 2N388 (or anyF = 2 amp. similar n.p.n.
A = 0-2A meter type)

Dl = OAZ202 TR5 = 0077, 0081,
00844 (Mullard)

Table III

Resistor values for circuit Fig. 10

Vout -6 volts -10 volts -20 volts

RI 160 180 270

R2 560 1200 1800

R3 160 360 1500

R4 100 100 100

R5 1000 1800 4700

R6 1500 3000 6200

R7 1500 3000 6200

R8 750 1500 1800

R9 1200 1800 3900

R10 3600 5600 10,000

R11 560 750 1800

R12 1000 1000 2000

R13 560 750 1800

Vin 14-20v. 24-30v. 30-40v.

NOTE: Values RI -R13 given in ohms. Select range
for output voltage required.
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any difference causes the current through the series
transistor (TR1 in both cases) to vary in such a
way as to tend to restore the output voltage to its
original value.

The main advantageous features which the circuit
of Fig. 10 has are : The increased current -rating of
the series transistor, allowing more output current;
the improved stabilisation due to a more sensitive
error -detecting amplifier; and the overload protecting
facility.

This latter is a great asset when experimental
work is being carried out, since an accidental short
might otherwise damage the series transistor before
the fuse has had time to blow. If this type of power
pack is shorted, the voltage drops to almost zero,
and a low current flows in the output. The circuit is
reset (after removal of the short!) by the push-
button Si.

Three versions of Fig. 10 values are given for
three different output voltages-see Table III-and

readers may interpolate for intermediate values of
their own choice. The potentiometer R12 connected
across the output gives a variation of about 15%.

The whole unit, with the exception of TR1 and
TR2, can be built on a piece of Vero board, and since
the two power transistors have a common collector,
these may be bolted direct to a heat sink of about
50 sq. in. of blackened aluminium.

This does not quite embrace all the possibilities
of semiconductor applications in 50 c/s AC power
supplies. A further article in this series, dealing with
miscellaneous uses of semiconductors, will include
the description of a teleprinter motor DC supply.
Several types of printer in common use have DC
motors requiring a stable source of one to two
hundred volts at a fairly high current. A circuit
will be given of a stabilised, variable -voltage supply,
which will run the motor constantly at the correct
speed. It uses two inexpensive silicon controlled
rectifiers, and a minimum of other components.

THE MOBILE RALLY CALENDAR

The dates fixed for Mobile Rally events, as
notified to us since the appearance of the note on p.35
of the March issue, are now as follows (the
Wethersfield event for May 24 having been scrubbed):

April 5: Bedford Mobile Rally at Texas Instruments
factory. It is understood that the usual arrange-
ments have been made, but no details have been
given.

April 19 : The annual Mobile Rally event at Trentham
Gardens, the show -place near Stoke-on-Trent,
Staffs., which is organised jointly by the Midland
Amateur Radio Society and the Stoke-on-Trent
Amateur Radio Society. There will be a wide range
of attractions, radio and non -radio, and, as in
previous years, this is certain to be a well -attended
event. There will be talk -in for all mobileers, with
out -station support by G3COY on 1960 kc, ready
to hand visiting /M's over to the local Trentham
Gardens station.

May 3: Organised by the Medway Group, at the
works of British Uralite Ltd., Higham, Nr.
Rochester, Kent, with talk -in by G2FJA/A (Top
Band) and G3OHP/A (two metres). The venue is
a rural area, with picnic facilities, and if the
weather should be inclement, there will be ample
covered accommodation.

May 10: Mobile Rally organised by the Thanet
Radio Society, at the Viking Ship, Pegwell Bay,
Ramsgate, with G3DOE/P coping with the talk -in
on 160m., and G3BAC/P available for two -metre
mobileers.

June 14 : The Hunstanton Mobile Rally, at the QTH
of G3JEC, 9 Lavender House, Seagate Road, with
talk -in by G3ANM on 1980 kc and G3RED on
145.2 mc. This is an all -day affair, with amateur
TV as one of the attractions, and there will be a
charge of 2s. 6d. for admission and parking.

June 21 : Mobile Picnic, South Shields, Co. Durham.

July 5 : Mobile Rally, R.A.F. Amateur Radio Society,
Weston -super -Mare.
also, Mobile Rally, South Shields, Co. Durham
(organised by the local Amateur Radio Society).
also, Northern Mobile Rally, at Harewood House,
near Leeds.

August 9 : Mobile Rally at the Royal Naval College,
Dartmouth, Devon, arranged by the local Amateur
Radio groups. Full details later.

August 30 : The U.B.A. (Belgian) Rally, near Namur,
in the Ardennes. Full details later.

September 13: RSGB Mobile Rally at Woburn
Abbey, Beds.

From the foregoing, the Sunday of July 5 looks
like being the Busy Day-however, these three centres
are well dispersed geographically, and there should
not be too much clashing. Organisers of other Rally
events are asked to let us have dates and details as
soon as possible-we can publicise only those events
notified direct to us for appearance in this column.

IT WOULD HELP US -
If readers would note that we cannot, in the

ordinary way, deal with technical queries on the
telephone, nor with the sort of enquiry that starts
"Can you tell me if you have ever published a
circuit of the Bloggs Transceiver." Practically every
query, even the simplest one, involves a certain
amount of research-which is difficult when there
is someone hanging on the phone. In any event,
our office staff are always extremely busy and, as
we are anxious to be as helpful as possible, it
would be appreciated if all such queries could be
made by post, with an s.a.e. They can then be
given proper attention.
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MARINE RADIO EQUIPMENT

FOR THE YACHTSMAN
AND THE AMATEUR -

COVERING 1-6-4.0 MC RANGE

This is one of our periodical general -interest articles
-which seek to keep readers informed of what is
happening in fields of radio communication and
activity outside Amateur Radio. Visiting this year's
Boat Show, it was found that there are several firms
offering equipment of interest not only to the yachts-
man but also to the radio amateur-the former
because it enables him to fit his craft with a full range
of radio aids, and the latter because (the main

SINCE radio apparatus for small craft must be light,
compact, robust, efficient and economical of power,

many of the transceivers available for boat fitting are
no larger or heavier than the gear carried in his car by
the average /M operator-and all shown or discussed
here are designed to work direct from a 12v. DC line
(car battery), with transistorised PSU's.

The power range of the transmitter assemblies is in
the 10-65 watt category, the latter power rating being
unusual and classified as QRO in this context. The
Tx frequency range is approximately 1.6-4-0 mc, and
receivers-while of course covering this band-also
give tuning over the medium and long -wave
bands.

Frequences and Procedures
For yachtsmen in small craft

around our coasts, full radiotele-
phone coverage is given by a
number of Coast Stations provided
and operated by the G.P.O. The
main frequency area is in the
2.0-2.5 mc region for communica-
tion, and there are D/F aids
available which are designed to
use the long -wave radio beacon
system (the " navigation wave-
band ") in the 180-420 kc range.

Since small craft work with
G.P.O. Coast Stations (GNI
Niton, GNF North Foreland,
GLD Lands End, and the rest)
apparatus as fitted to private
craft must be licensed and conform
to an approved specification. The
operator, who is nearly always
the owner of the yacht, must
himself be licensed-the Restricted
Certificate of Proficiency in
Radiotelephony, as it is called, is
issued after a simple oral and
practical test in procedure and
operating, carried out by arrange-
ment with the local radio inspector
and on the equipment as fittted in
the yacht. A log has to be kept,

frequency area being in the region of our LF bands)
this same equipment could be of direct interest to the
mobile or portable operator using Top Band and

Eighty.-Editor.

the ship station must be available for inspection by
the G.P.O., and the cost of the licence is £2 annually
-all much as we know it in Amateur Radio, except
that the operating certificate is for phone -only and
is very much easier to get ! There are also rules
about how the ship station may be used (no
unnecessary conversation, transmission of music,
etc.) and messages to destinations ashore must be passed
only through a Coast station-and have to be paid for.
As in the case of an AT station, a yacht installation is
allotted a ship cansign in the 4 -letter marine sequence
for the U.K.

All operation is on spot frequencies (no swishing
about with VFO's), crystal controlled, the Coast Stations
each having two main working frequencies, e.g. GNI
Niton (I.o.W.) uses either 1834 or 2628 kc. Small craft
are grouped on four main frequencies, on which
regular watch is maintained by the Coast Stations, the
channelling arrangement in respect of station locations
geographically being such as to keep interference to the
minimum possible-for instance, to call either Stone -
haven (N.E. Scotland), Humber (N.E. England), Niton
(Isle of Wight), Ilfracombe (Bristol Channel) or Port-
patrick (S.W. Scotland), the calling frequency used by
the yacht would be Ch.6, 2534 kc, the Coast Station
coming back on its own appropriate main frequency.
Hence, all such operation is cross-frequency.[conrd. p106

The well-known firm of Pye, Cambridge, offer a wide range of equipment - MF
and VHF/FM - for the marine market, this being their * Hamble " transistorised
radiotelephone, incorporating the D/F facility. The coverage is 1.6-3.8 mc on the Tx,
with two RF power output settings, 20-35 watts and less than 10 watts ; on a 24v. DC line,
the loading is 7 amps. on high power with full modulation. The receiver tunes 150-400 kc,
535-1605 kc and 1.52-3.8 mc. A separate D/F loop and null -meter are available for use

with the Rx.
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The " Corvette " transceiver (radiotelephone) is a design by Coastal Radio, Ltd. for yachts and small commercial vessels operating
in coastal waters. It covers the 1.6-4.0 mc band, with continuous tuning on the Rx side and six CC spot frequencies in the same
range on the transmitter. The receiver also gives the MW/LW broadcast bands and coverage of the LF beacon system. For 35 watts
input, the Tx puts about 12 watts RF, fully modulated, into almost any sort of aerial. Transistor circuits are extensively used for
battery economy and for a DC line voltage of 12v., the maximum load is 7.5 amps. with a 24v. DC supply, as found on many small
craft, the loading is only 4.5 amps. The size overall is approximately 14iins. wide by 81ins. high by 11 ins. deep. The " Corvette"

would be very suitable for use as a transceiver on the amateur LF bands - say, in a caravan, into a loaded -whip aerial.

The " Shannon " radio telephone, by the same makers as the BEME Loop, tunes 185-420 kc, 550-1630 kc and 1.6-4.0 mc on the receiver
side which, like the modulator, is all -transistor. Valves are only used in the CO -PA Tx, which gives eight CC channels in the 1.6-3.7
mc band, with RF output up to 20w. nominal. With a 12v. DC line, the total current load is about 8 amps., the power pack being
a transistorised DC/DC converter. The " Shannon " is completely self-contained, may be mounted in any position, and the cabinet

is salt -water resistant.
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The neat D/F unit to work with the " Sailor 16T " marine
receiver. It is a ferrite -rod aerial with a tuned circuit covering
the beacon range 275-425 kc (the navigation waveband) and is
mounted to rotate on a compass rose having a long ruler arm.
This can be set up on the chart, and bearings laid off to get a

fix.

There are also three frequencies -2241, 2246 and
2301 kc-allocated for inter -ship working. The distress
frequency for all small craft is 2182 kc and, of course,
continuous watch is also kept by the Coast Stations on
this channel.

It will be seen that for full coverage of all channels
likely to be required, the yacht Tx might need up to
eight crystals for these various spot frequencies.

Design of Equipment
Within the limitations of the electrical and radio

specification laid down by the G.P.O., no great variations
in design are possible. Most transmitters are CO -PA,
using valves, and modulators are either valve or transistor,
or a transistor -valve combination, with speech into a
carbon microphone and an audio -filter to restrict the
speech frequency range to that required for communica-
tion purposes. Though an arrangement of this sort is
quite capable of giving very tolerable phone quality,
often it does not because of bad operator technique-
yachtsmen are only very rarely radio men and, having
no idea how their equipment works, naturally do not
always make the best of it.

Receivers are almost invariably fully transistorised
and are thus light, economical and capable of a very
good performance. In some designs, receiver and trans-
mitter are in the same housing, making a very compact
transceiver type of installation, but in every instance the
Rx side is, of course, free tuning within its frequency
coverage, which might be in either three or four switched
bands.

Finish and durability are good in all designs, proofing
against seawater and salt -air corrosion being a particular
point. Operation of all equipment is made as simple and
as direct as possible, and transmitter tuning is almost
always one -knob with visual indication for the resonance
condition on the frequency selected.

Taking all the equipments seen and examined by
your correspondent at the Boat Show, the choice before
a prospective buyer covers either an integrated Tx/Rx
as a single unit; a separate transmitter and receiver;
either bulk -head mounting, or table -top with suitable
fixings; a receiver either with or without D/F facilities;
and operation from a DC -line supply of either 12v.,
24v. or 32v.

Radiating System
Most transmitters will load into whatever sort of

aerial can be provided on the vessel. In yachts in the
10 -ton category, where the owner is a sailor rather than
a motorist, it is a good deal more difficult than might
be supposed to find a run for the aerial which will
always be clear of booms and sheets. In fact, this is a
problem in a sailing craft of almost any size. The back-

{cont'd. p.I09

The " Sailor Navigator " can also be mounted on a hand
bearing illuminated compass, for direct readings from beacon
stations, with correction for variation and local electrical or
magnetic deviation. The compass is dead -beat in action and

will give readings to within one degree.
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The Type TR20 R/T transmitter -receiver for small craft, by Woodson of Aberdeen. The Rx side covers the LW/MW bands, as well
as 1.6-3.8 mc, and the Tx frequency is selected by switched crystals. For all small craft in coastal waters, the distress frequency is
2182 kc, on which shore stations maintain continuous watch ; notice that this frequency is clearly marked on the Rx dial, and is also
set up as one of Tx channels. The Woodson Type TR20 has two power -output settings, and the transmitter output tuning indication

is by glow -tube rather than by meter.
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Block diagram of the " Sailor 26D " marine transmitter for the 1.6-9.0 mc band, for which eleven crystal -controlled spot frequencies
are provided, with a modulated RF output into the aerial of 15-25 watts. This design is by the Danish firm of S.P. Radio, and they
feature a rather more refined speech circuit than in some British equipments. Complete change -over is effected by a press -to -talk
switch on the microphone. For those skippers who like to bawl orders at the crew, or exchange badinage with other craft, a loud-
hailer is provided ; this takes the full 20w. of audio from the modulator, into a suitable speaker separately mounted on deck. The

matching receiver for this interesting Tx design is the " Sailor 16T"-see p.109.
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The " Pilot Pal " is a three -band portable
D/F receiver, for use in small craft, which
not only functions as a navigational aid
using the LF beacon system, but also
provides broadcast and general reception
on the 550-1600 kc and 1.5-4.5 me bands.
Being a transistor design with a tuned
RF stage, it gives plenty of gain and has
a very good performance. It is light and
compact - Sins. on the longest dimen-
sion and weighing only 2 lbs. - and is
easily portable. The " Pilot Pal " is also
one of the cheapest D/F receivers of its
kind available and, in the Amateur Radio
context, would be just about ideal for
D/F field day operations on Top Band,
especially as it has a null -meter for
accurate bearing indication or homing.
The bearing scale gives 180° to left or
right and is equivalent to a 10 -in. com-
pass rose without need to rotate the

entire set.

The American firm of Raytheon have
produced a new navigational aid for
yachtsmen in the shape of a Loran
receiver working on the LF " C " chain.
In small craft, the range is about 1,000
miles and the accuracy of the system
(which is now open to all users) is such
that fixes can be obtained as close as one
foot per mile of distance, i.e., the position
given would be within 100ft. at 100 miles
-and few navigators would want it
closer than that! The Raytheon Loran
CA -400 will give results of this sort
under any conditions and without sex-
tant, stellar observation or any calcula-
tion being necessary, as the instrument

is direct reading.
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An interesting assembly for marine work is shown at right.
The " Sailor " transmitter Type 26D (above) and Rx Type
16T (below) are designed as matching equipments for bulk-
head mounting. A block schematic of the transmitter is given
on p.107. The 16T receiver has four tuning ranges, covering
the LW beacon channels ; the LW and MW BC bands ; and
1.6-4.0 mc. It includes D/F facilities, with sensing, using

meter indication for tuning, and incorporates a BFO.

stay is frequently suggested-this is a wire which always
has a clear run and is most out of the way. But as it also
has to bear a considerable strain, and so must be one of
the heaviest rigging lines, it is not practicable to replace
it with aerial wire, however strong.

In boats having a wooden mast, one solution is to
run a heavy rubber -covered wire up the mast and close
to it, inside all fittings and running gear. But even this
is not very easy and as many modern yachts have metal
masts, may not even be practicable. What it comes to
is that the vessel has to be carefully surveyed for the best
aerial positioning, and almost each case is an individual
one.

Where motor -cruiser type craft are concerned-or
when sailing is of secondary interest (it being remembered
that practically every yacht, of whatever size, almost,
these days has an engine for motoring, and hence an
electrical power supply)-the aerial problem is easily
solved. Motor yachts usually have a short, stub mast,
from which the aerial can be run in some convenient
way. But the method most used is a whip -type aerial,
mounted on the deck -house, with base loading, and
tuned as we do in the /M context.

Direction Finding
There are two ways in which the beacon navigational

system, or medium -wave BC stations, can be used for
position finding. One is by a loop mounted to rotate
and used in conjunction with a compass ring, and feeding

One of the more essential navigational aids for the yachtsman and for small -craft navigation generally is a D/F device. Elaborate
shore -based radio beacon systems are provided for anyone to use and, with a suitable receiver, safe and accurate navigation is possible
all round our coasts and in Northern European waters generally. This is the BEME Loop, which gives D/F facilities in the 180-420
kc beacon range, as well as MWIBC reception on 600-1650 kc and coverage of the 1.6-4.0 mc band. It is fully transistorised, with an

excellent receiver specification, and only weighs 8 lbs. complete with dry -cell batteries and compass.
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Coastal Radio, Ltd. offer a 65 -watt transceiver called the " Curlew," for simplex
operation from either a 12v. or 29v. DC supply. The receiver tunes 170-925 kc, 600-1600 kc,
and 1.6-4.0 mc, with an optional D/F facility; the S -meter as fitted functions also as a
null -indicator when using the Consol position -finding system. A BFO for CW reception
and a headphone Jack are provided. The Tx coverage is 1.6-4.0 mc in six CC channels,
the valve line being N78-QV06-20 in the CO -PA, and N78-2/QV06-20 in the speech amp. -
modulator, using a good -quality carbon microphone. The PSU is a DC/DC converter
with 2 /CT308 power switching transistors. The total load on a 12v. DC supply is about

12 amps.

into the receiver. The other is by a hand-held ferrite -rod
type of instrument, which can be tuned to the beacon
frequencies, and also working against a compass rose.
This may either be a self-contained D/F unit, complete
with its own receiver, or it can be coupled into the main
receiver.

Other navigating systems include the Consol-which
can be used simply with a receiver having a BFO, the
position being calculated from a coding sequence heard
on the Consol transmitters-and Loran, which is not
much used by private owners because of its relative
complexity and the more elaborate receiving equipment
required. Apart from that, as the name implies it is
intended for long-range working, its advantage being

that it gives much greater accuracy at ranges of several
hundred miles than the MF beacon system.

This article can only attempt to outline the fascinating
possibilities of combining the running of a yacht with
an interest in marine radio communication equipment of
the sort now available to the private owner. While these
notes have been largely inspired by that interest, it is
of more importance in the Amateur Radio context that
much of the equipment now offered to the yachtsman is
also very suitable for operation on our LF bands.

Finally, words of advice-if a yacht owner with good
technical knowledge of communication radio is an
unusual combination, a radio amateur who really under-
stands what is required in the way of radio, and naviga-
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tional aids, in small craft is equally rare! Hence, if you
are asked, as somebody who knows quite a lot about
radio, for your advice on what sort of gear your sailing
friend should install, it is better not to try to give him
any advice at all than to get him involved with some-

thing unsuitable. And the fact is that, though there is a
large potential market for the sort of equipment dis-
cussed and illustrated here, its growth is slower than it
should be because many yacht owners do not real:y know
what they want, or where to go, for sound advice.

Miscellany
INCIDENTAL INFORMATION-IDEAS AND
SUGGESTIONS OF TOPICAL INTEREST

" Television ! It has been said that this brought
to an end the family musical evening and intelligent
conversation; but, true or no, it certainly sounded
the death -knell of the T.1154 and the large, heavy
six-foot open rack transmitter. This was probably a
blessing in disguise, for the table -topper was born,
which, apart from being less lethal to family and
visitors, was now sometimes permitted a place in
the living -room. . . " (Editorial, " GM Magazine")-   -

A new electronic component on the scene is the
Tandel (thermo-autostatic non-linear dielectric
element). It is a non-linear capacitor, the capacity
of which varies with the applied voltage, and it is
suggested that the tandel may replace the varactor
in certain applications. (Varactors are expensive and
sensitive to overloads.) Briefly, the tandel is a
crystal of a ferro-electric substance which has the
property of keeping its own temperature steady;
other ferro-electrics lose their properties above a
certain temperature. Research is going on in
Czechoslovakia, and it is thought that this new
component will have wide applications in modula-
tors, frequency -multipliers, and instruments designed
for measuring very small currents. The frequency
limit, it is thought, is about 1000 mc. (New Scientist)-  o  -

Within a few years, it is said, most American
university students will carry automated pocket
teaching machines and two-way radios, hooked up to
a central library. If this sort of thing is common-
place in " a few years," how long will it be before
every man, woman and child in the world has his
own personal frequency for communication ? (A
cynic says that this is already happening, and you
only have to listen on 7 or 14 mc to prove it.) ----

The 1964 Award for Supreme Non -Concern
about DX goes to an 80 -metre phone operator who
was heard to say: " Oh, you worked a VK on
Twenty this morning. That sounds pretty good;
where is it-South Africa or somewhere, isn't it ? "

   ----
Which leads on to the theme of the Single -Band

Man, who sticks to his small piece of territory and
knows nothing of what goes on in the great world
outside. There are more of them than one would

imagine; some on Top Band, some on Eighty and
some, it seems, on Twenty. Although they miss a lot
of the interest and fun that might be theirs, at least
they can live the simple life. One aerial (probably
a dipole); a single -band home -built transmitter; no
worries about whether they are using the best band
for the time of day. And, of course, a certain kind
of expertise and specialised knowledge about the
narrow frequency -area of their choice. But it would
be interesting to know how many of them there
really are; also how many six-banders, five-banders
and so on. Truly they come in all shapes and
sizes . . .   

One of the IQSY projects is concerned with
" whistlers "-the particular type of QRN observed
on Very Low Frequencies. A co-operative effort in
Antarctica, it is said, involves the use of a long
wire-one hundred miles long. Although the con-
nection between this and the short waves, with which
we normally deal, may seem a little tenuous, it
is quite possible that some energetic amateur type
will be on the spot to try it out on DX! That
should finally kill off the fable about using a 67 -foot
long wire.   

" One thing that I cannot understand about SSB
is why, after suppressing their carrier and one side -
band, they also have to suppress their callsigns."

(G3NKE, in The Cornish Link")   -
" The film was ' Doctor No.' Opening scene,

Jamaica. Camera zooms into a room where a
charming girl is operating, with plausible procedure,
a transmitter and receiver which turn out to be a
K.W. Vanguard and Eddystone S.750 . . . Next shot
is of Hq. receiving site back in England, about a
score of Racal RA -17's. Back in Jamaica the girl
is having QRM trouble and is re -tuning. Close-up
reveals that she is turning the PA control on the
transmitter ! Happy to report that at this moment
she is shot . . ." (G3KYH, in " Radial," RAIBC)

A. J. DEVON-" VHF BANDS"
It is much regretted that because of heavy

pressure on space as well as A.J.D.'s indisposition,
it has not been possible to include " VHF Bands "
this month. He hopes to be back in full fettle for May.
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NEW OTH's
DL2A11., J. T. Worrall (ex-5B41W),

Gds. Bde. Gp., 204 Signal Sqdn.,
B.F.P.O. 44.

DL2AO, A. Osborne, G.R.S.S.,
Tec. Wing, R.A.F. Laarbruch,
B.F.P.O. 43.

G3CB, A. E. Orme, 65 Gardendale
Avenue, Clifton Estate, Not-
tingham. (Re -issue).

GM3HGA, J. McCall, 1 Pinewood
Place, Aberdeen. (Tel. Aberdeen
33838). (Re -issue).

G3QP, J. Brindle, 406-A The Spa,
Melksham, Wilts. (Re -issue).

G3RKD, W. C. Booth (ex-
DL2BH), The Parachute Sqdn.,
R.A.C., Bhurtpore Barracks,
Tidworth, Hants.

G3RP, R. M. Denham, 186
Church Lane, Manchester, 9.
(Re -issue).

G3SLI, A. C. Osborne (DL2AO),
12 Pembury Road, Tonbridge,
Kent.

G3SRC, Surrey Radio Contact
Club, c/o S. A. Morley, 22 Old
Farleigh Road, Selsdon, South
Croydon, Surrey. (Tel. Sander -
stead 3258).

G3SRI, I. D. Bruce, 437 Helm -
shore Road, Helmshore, Rossen-
dale, Lancs. (Tel. Rossendale
2041).

G3SRL, G. Loxley, 7 Portland
Terrace, Watchet, Somerset.

G3SUE, A. E. Geeves, 26 Glebe
Road, Hertford, Herts.

G3SUK, H. N. D. Mahony,
Hollybush Farm, Rattlesden,
Nr. Bury St. Edmunds, Suffolk.
(Tel. Rattlesden 352).

G3SUV, D. E. Ashby, Insteps
Farm, White Colne, Colchester,
Essex.

GM3SUZ, D. McLean, 38 Nether -
third Road, Cumnock, Ayrshire.

G3SVF, J. W. Mitchell (ex-
4S7WM), c/o Sgts' Mess, R.A.F.
Station, Newton, Nottingham.

G3SVG, V. R. Gough, c/o Sgts'
Mess, R.A.F. Station, Newton,
Nottingham.

This space is available for the publication of the addresses of all
holders of new U.K. callsigns, as issued, or changes of address of
transmitters already licensed. All addresses published here are
reprinted in the U.K. section of the " RADIO AMATEUR CALL
ROOK in preparation. QTH's are inserted as they are received,
up to the limit of the space allowance each month. Please write

clearly and address on a separate slip to QTH Section.

G3SVL, C. Duckling, 95 Boxmoor
Road, Collier Row, Romford,
Essex.

G3SVN, J. Fowler, 14 Debdale
Road, Barrowby, Grantham,
Lincs.

GW3SVY, D. Scourfield, Anchor
Villa, Penybont, Carmarthen.

G3SWN, R. Webster, 38 Fernwood
Avenue, Thornton-Cleveleys,
Lancs.

G3SWP, W. Boothman, 5 Mill-
wood Road, Balby, Doncaster,
Yorkshire.

G3SWT, A. C. Morris, 148 Twy-
ford Road, West Harrow,
Middlesex.

G3SWV, A. P. Tompkins, 37 Oak
Avenue, Shirley, Croydon,
Surrey. (Tel. Spring Park 1579).

G3SWZ, P. J. Davies, 25 Pem-
broke Road, Walthamstow,
London, E.17.

G3SXK, B. J. Doel, Brooklands,
Marconi Residence, London
Road, Chelmsford, Essex. (Tel.
Chelmsford 51539).

G3SXR, A. S. M. Read, Ready -
money Cove, Fowey, Cornwall.
(Tel. Fowey 2112).

G3SXY, E. J. Davis, 72 North -
view, Westbury Park, Bristol, 6.

G3SYC, B. K. Booth, 49 Park
Avenue, Normanton, Yorkshire.

G8MG, P. G. James, Windrush,
Frances Avenue, Maidenhead,
Berks. (Tel. Maidenhead 27254).

CHANGE OF ADDRESS

EIST, A. Lyon -Bowie, 42 Sea -
field Road, Blackrock, Co.
Dublin.

G2DBF, J. F. Squires, M.B.E., 18
Wakefield Avenue, Northbourne,
Bournemouth, Hants. (Tel.
Northbourne 3453). (Re -issue).

G3AYK, T. Murgatroyd, 42
Derwent Avenue, Garforth,
Leeds.

G3BII, A. R. Clark, 19 Lakes
Lane, Beaconsfield, Bucks.

G3COL, H. Collins, 148 Greenway
Road, Runcorn, Cheshire.

G3EWP, A. B. James, 26 The
Greenway, Dairyfields, Tren-
tham, Stoke-on-Trent, Staffs.

GM3FIZ, D. M. Sangster, 22
Raith Crescent, Kirkcaldy, Fife.

G3FMI, E. T. Wilson, Ashville,
Old Hall Park, Guilden Sutton,
Chester.

G3GGI, A. A. Laurence (ex-
MB9B1), 7 The Glen, Enfield,
Middlesex.

G3HIF, A. Reid, 205 Mortimer
Road, South Shields, Co.
Durham. (Tel. South Shields
60774).

G3IJU, E. Briggs (Overseas, El
Adem, Libya).

G3JAY, A. C. Richards, 41 North-
wich Road, Knutsford, Cheshire.

G3JFF, M. J. Matthews, 32 Briar
Close, Cowplain, Hants.

G3KZW, R. B. Ratcliffe, 43
Beacon Road, Billinge, Wigan,
Lancs.

G3NNS, H. Johnson, Ledsham,
48 Abbotsford Gardens, Wood-
ford Green, Essex. (Tel.
BUCkhurst 0306).

G3PAU, B. J. Bestwick, Crimond,
Lings Lane, Keyworth, Notts.

G3PKA, E. C. Harris, (ex-
VS9AKH), c/o Officers' Mess,
R.A.F. Station, Brampton,
Hunts.

G3PTU, D. J. Long, 16 Low
Poppleton Lane, Acomb, York.

G3RYY, N. Penketh, rear flat, 72
Bryn Street, Ashton -in -Maker -
field, Wigan, Lancs.

GW3SLA, J. Sugden, 7 David
Street, Coldbrook, Cadoxton,
Barry, Glam.

G3SRX, N. E. Down, 23 Lady
Bay Road, West Bridgford,
Nottingham. (Tel. Nottingham
83106).

GSNN, J. H. D. Ridley, M.B.E.,
Fir Tree Cottage, Singleborough,
Bletchley, Bucks.

Regular readers of " Short Wave Magazine " are in touch with all the latest trends, developments and
ideas in Amateur Radio
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THE
OTHER

MAN'S

STATION

G2HMK

THIS is the indoor station
of G2HMK, at 99

Brinkburn Drive, Darling-
ton, Co. Durham, owned
and operated by Thomas
G. Brown, who started
with an AA (" artificial
aerial ") licence in pre-war
days. He is one of the
comparatively few U.K.
amateurs, represented by about 700 or so entries in
the current G listings, who, having held the AA
permit (issued by -request prior to 1939) were
automatically granted a full licence in 1946, without
having to go through any " examination sieve."
The active callsigns in this particular category fall
in the present sequence G2AAM-G2HPF.

Getting back to G2HMK, the picture here
shows a K.W. " Viceroy " Sideband transmitter on
the top shelf, with a K.W. Linear Amplifier beside
the speaker in the centre. At the lower, operating,
position are the CDR beam rotator control, the
K.W.,77 receiver, crystal microphone, RF output
monitor and LPF unit. This equipment is installed
in an alcove in the dining -room, which is very
comfortable for operating during the bleak days of
winter.

G2HMK also has a No. 2 station, outside in a
wooden shack. This is an entirely independent

installation, and likewise is for SSB working only.
It consists of an AR88D receiver and the transmitter
is a home -constructed GSBJ-type crystal filter
exciter into a 6AG7 buffer driving a =1 linear
running about 50 watts ; this in turn pushes an
813 linear PA to full p.e.p. on 20 and 80 metres.
The aerials .tmed, for either station, are an 80 -metre
dipole amts.; Mosley TA-33JR. beam.

Main intefests at G2HMK are ragchew QSO's
on 80 metres, DX on the 20 -metre band, and the
acquisition of QSL cards. A good deal of con-
structional and experimental work is done in the
No. 2 shack, in the comforting knowledge that
whatever may be happening out there, the indoor
station with its standard equipment is always
instantly available to go on the air, for a bang -
round on Eighty or Twenty. And there are many
who would be glad to have such enviable facilities
for their own indulgence in Amateur Radio.

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

(Deadline for May Issue: April 10)
(Address on reports for this feature to "Club Secretary")

ONCE again, the volume of correspondence from
the Clubs is so great that there is no space for the

usual preamble. We must apologise to those scribes
whose voluminous remarks may have been cut down
to a mere sentence, but space is limited, and we have
tried to give all the important news. And so, straight
into this month's Club reports-numbering 74 in all !

CLUB ACTIVITIES
An interesting talk at Ainsdale was by G3OIR on

an electronic clock mechanism, driven by a 64 kc
crystal. Future meetings, April 5 (SSB Night) and
29th (general discussion, mostly aerials and portables).
QTH : 77 Clifton Road, Southport, at 8 p.m.

East Worcestershire, on April 8, will cater for the
SWL's who are taking the May R.A.E. with a
Questions -and -Answers session - be at the Old
People's Centre, Redditch. East Kent have formed a
Junior Section under G3RWB, who recently gave a
talk on Transistor Transmitters for Top Band ;
G3LTY, the club station, now boasts an aerial 300
feet long and 60 feet high ( ! ) and will be on 160
metres every Tuesday, 1930-2130.

Meeting at their new headquarters at Perdiswell
Park, Worcester will be holding their Constructional
Contest at the end of April ; every Saturday, 7.30
p.m., for normal meetings. " Communications in the
R.N.R." is the subject of the talk at Burnham -on -Sea
(by Lt. Cdr. H. T. Lloyd) on April 14, at the Crown
Hotel.

Wirral will have a Junk Sale on April 15, an Extra
Meeting to discuss Field Day on the 22nd, and a
Film Show by G3ERB on May 6-all at Harding
House, Park Road West, Birkenhead. At Cambridge
they held the biggest Junk Sale in ,their history on
March 6, and the AGM was on MarC1i.20; the Club
Dinner is on April 3, and a talk by 63PTB on the
10th.

Sutton Coldfield hold a contest with South
Birmingham on April 5 ; on the 9th, a talk on
Single -Transistor Converters for D/F (all members
are building one) and on the 23rd, the finalising and
testing of these receivers.

At their recent AGM, Blackpool elected Mr. F. W.
Pontin as president, G3OPT chairman, G3OCX
secretary with Mr. B. Yates as treasurer ; the commit-
tee consists of GSND, G3PNQ and SWL P. Sinclair.

The newly -formed club at Leyton meets in the
Leyton Senior Evening Institute every Tuesday at
7.30 p.m. for a lecture, Morse practice and a cup of
tea ; new members will be cordially welcomed.

During March, Reading visited the 63rd Signal
Regiment (T.A.) to see some of their radio equipment,
and also went to the School of Electronic Engineering
at Arborfield (R.E.M.E.). Their April meeting, on the
25th, will be devoted entirely to the SWL, and on
May 30 they will be having a Surplus Sale-both
meetings at the Palmer Hall, West Street, 7.30 p.m.

Acton, Brentford & Chiswick will be carrying out
Comparison Tests on Receivers at their next meeting
(April 14, 7.30 p.m., at the A.E.U. Club, 66 High
Road, Chiswick). Barnet will be hearing from G3BPT
on Port Communications on April 28-the Red Lion
Hotel, High Barnet.

Meetings are held every Thursday at Scarborough,
and continue to be well supported. On April 9,
G3PEJ will talk on the HRO Receiver ; on the 16th
there is a talk entitled " Light," by G5VO ; April 23,

Stations.
South Yorkshire notify us of a change of

secretary-see panel for QTH. Their meeting -place
is the Lord Nelson Hotel, Cleveland Street, Doncaster,
and they plan a series of lectures using the club's
own transmitter and receiver for demonstrations.
Visits to places of interest have been arranged, and
they hope to be in a position to project sound films
later in the year. The Annual Dinner, in February,
was very successful, with 30 members and wives
present.

Fortnightly meetings continue for Flintshire,
always preceded at 7.30 p.m. by Morse practice, with
the main meeting at 8 p.m. On April 14 the subject
is " Standardisation in Amateur Radio "; and on
April 28 there will be a demonstration of Amateur
TV by GW3JGA/T and GW3PCZ/T.

Melton Mowbray meet on April 23, but not at
their headquarters, as it is the occasion for a visit to
the station of G4MK, at 20 Iris Avenue, Birstall.
The May meeting, on the 21st, will be a talk on
70 cm. Work, by G2FNW, who is well known on
VHF.

A.E.R.E. (Harwell) meet in their Social Club on
the third Tuesday of the month. They report con-
siderable on -the -air activity, both HF and VHF, and
their keenness on portable events is reflected in their
decision, after being let down by sundry P -E
generators, to purchase a 300 -watt job for the club's
own use. Quote from QAY : " There is a strong
tendency for most of the club's affairs to be left to
the hard-working core without whom practically
nothing would have been achieved in the past . . ."
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Does this ring a bell with other clubs ?
Arrangements for April at Chester are as follows :

April 7, " Net Night " with operation on Top Band
and Two ; 14th, Talk on The HRO, by G3JAZ ; 21st,
Construction Contest Judging, by G3CSG ; 28th,
Getting Going on Two, by G3EWZ.

A printed programme covering their syllabus right
up to the end of the year has been circulated to
members by Midland. Their meetings, normally on
the third Tuesday, start at 7.45 p.m. in the Affiliated
Societies Room at the Midland Institute, Paradise
Street, Birmingham 1. April 21-Hints for Amateur
Workshop Practice, by G6SN and G3KPT ; May 26
-lecture on Lasers and Masers, by speakers from
Birmingham University.

Anniversary
The R.A.I.B.C. (Radio Amateur Invalid and

Bedfast Club) celebrated its tenth birthday with the
February issue of Radial. During those ten years the
Club, unobstrusively and with tact, has done most
excellent work in helping handicapped amateurs, and
we wish them every success in the next ten years. As
they say, by 1974 they have every hope of celebrating
something even more satisfactory. Incidentally, the
interest of all amateurs in this Club is welcomed ;
financial help, the donation of unwanted small parts,
valves, and so on, and gifts of periodicals and
technical literature will always be most gratefully
received. The prime mover and organiser of
R.A.I.B.C. affairs is Mrs. Frances Woolley, G3LWY
(QTHR).

Radio Club of Scotland announce a link -up with
the West of Scotland Tape Recording Society. The
benefits of this " merger " have already been felt,
since common club premises may now be shared ; a
club station is now a possibility ; the library, black-
board and tine -screen are now permanent fixtures.

Contest
The Newsletter QSP, withdrawn from publication

by South Birmingham, has now been reinstated in a
much improved form. In April they will hold their
annual Inter -Club Top Band Contest with the Sutton
Coldfield club, with two two-hour sessions (1000-1200
and 1800.2000) on April 5. On April 14 their monthly
meeting will be at the Friends Institute, when G3JAO
will give a talk on " Closed-circuit TV." In March the
club joined forces with the Bournville group in a
visit to the BBC short-wave station at Daventry.

A drop in membership is reported by Uxbridge,
who hope to be able to compensate for this by
attracting new members ; licensed amateurs, in
particular, will be very welcome. Next meeting is on
April 20, when there will be a lecture on Aeronautical
Communications and Control -Tower Procedure, as
well as a competition for SWL's. On May 4 there is
to be a talk on Field Day Techniques.

Civil Service will have an informal meeting at
the Science Museum on April 20, with a tape-recorded
lecture on Transmitter Design and TVI, by G3BTM ;
on May 4 the talk is by G2AOX and the subject
Satellite Tracking and Prediction for Amateurs, on
which he is an acknowledged expert.

There was a record attendance of 51 (including

six visitors) at the Cornish meeting last month. The
club also reports a growth of membership. For the
coming season they plan several outdoor events,
including a Mobile Rally in late June, and they have
a well -organised Contest Committee to look after
these things. A recent talk was on Radio Astronomy,
by G6LV, and the Club Dinner is on April 22 (Radio
Gastronomy).

The two April meetings at Southgate (Atlasta
Lodge, Tottenhall Road, N.13) will comprise a talk
by Acos Ltd. on the 9th and an open meeting on
the 23rd. At the latter event there will be slow
Morse, operation of the club station and possibly
a technical demonstration ; but the main feature will
be " an opportunity to talk freely about any topic
that puzzles one "-in other words, a good natter
about Amateur Radio.

A full month for Spen Valley includes a visit to
Leeds and Bradford Airport on the 9th ; a visit to
Leeds Radio Club on the 15th ; a talk on Telstar
on the 16th ; the Annual Dinner (Batley Park Cafe)
on the 25th ; and a talk on the TW range by Tom
Withers, G3HGE, himself on the 30th.

Stockport meets on alternate Wednesdays, 8 p.m.
at The Blossoms Hotel, where new members and
visitors from other clubs will always be welcome.
On April 22 they will have a lecture on First Aid,
with regard to electric shock, possible Field Day
injuries and so on. As they say, " not quite radio,
but very important." One of their oldest members is
presenting a cup for a " home -built " competition
which, it is hoped, will bring forth some really good
equipment.

Meeting at The Wheatsheaf on April 14, Dorking
will be discussing Operating Technique ; at the same
place, a fortnight later, Planning for Field Day is the
subject.

Northern Heights have their AGM on April 15,

At the recent annual dinner of the Derby & District Amateur
Radio Society SWL P. Haddock was presented with the trophy
for the best piece of home -constructed gear - in his case,

a 13 -valve receiver.
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and a discussion on Medium -Wave DX'ing (Mr. D.
Howell) on the 29th -both meetings at the Sportsman
Inn, Ogden, Halifax, at 7.30 p.m.

W.A.M.R.A.C. remind members of two important
events -their Second Activity Weekend, May 22-24,
and their Third Wamfest, May 30. W.A.M.R.A.C.
Net times and frequencies remain as stated in this
column last month.

Shakespeare and the Quatercentenary keeps
Stratford-upon-Avon busy, and their meetings on
April 10 and 17 are described as " Preparation for
Celebrations." On the 23rd their special station will
go into action with the callsign GB2WS (no prizes
for guessing the significance of this 1). Their recent
" Boasters' Night," when five members stood up

and talked about their own pieces of equipment, was
very successful and well attended.

R.A.F.A.R.S. will celebrate their 25th anniversary
with a Dinner and Hamfest in Weston -super -Mare
on July 4, and on the following day there will be
visits to the headquarters at R.A.F. Station Locking,
combined with a Mobile Rally.

Meeting on Thursdays in their own clubroom at
the rear of the Cottage Inn, Stoke-on-Trent will be
discussing various subjects during May, including
Optics, Industrial Electronics, Colour Photography
and two local visits, one to the telephone exchange
and one to Lichfield TV station. They will also be
assisting M.A.R.S. at the Trentham Gardens Mobile
Rally, April 19.

Names and Addresses of Club Secretaries reporting in this issue :
ABERDEEN: J. McCall, GM3HGA, I Pinewood Place, Aber-

deen.
ACTON, BRENTFORD & CHISWICK: W. G. Dyer, G3GEH,

188 Gunnersbury Avenue, W.3.
A.E.R.E. (HARWELL): C. Sharpe, G2HIF, Building 347B,

A.E.R.E., Harwell, Berks.
AINSDALE: N. Horrocks, G2CUZ, 34 Sandbrook Road,

Ainsdale, Southport.
A.R.M.S.: N. A. S. Fitch, G3FPK, 79 Murchison Road, London,

E10.
B.A.T.C.: J. E. Tanner, G3NDT/T, c/o 4 Inwood Close, Shirley,

Croydon, Surrey.
BARNET: F. Green, G3GMY, 48 Borough Way, Potters Bar.
BLACKPOOL & FYLDE: J. Boulter, G3OCX, 175 West Drive,

Cheveleys, Blackpool.
BRISTOL: E. J. Davis, G3SXY, 72 North View, Westbury Park,

Bristol 6.
BURNHAM-ON-SEA : D. W. Birt, G3GIW, 99 Stoddens Road,

Burnham -on -Sea.
BURY: J. Bennett, G3PVG, 21 Horwood Drive, Elton View,

Bury.
CAMBRIDGE: H. Lowe, G3PEI, 47 Hurst Park Avenue,

Cambridge.
CHESTER: R. Trickey, G3DRB, 31 Penzby Avenue, Chester.
CIVIL SERVICE: G. Lloyd -Dalton, 2 Honister Heights, Purley,

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

Tilgate, Crawley.
CRAY VALLEY: S. W. Coursey, G3JJC, 49 Dulverton Road,

London, S.E.9.
CRYSTAL PALACE: G. M. C. Stone, G3FZL, 10 Liphook

Crescent, London, S.E.23.
DERBY: F. C. Ward, G2CVV, 5 Uplands Avenue, Littleover,

Derby.
DORKING: J. Greenwell, G3AEZ, Eastfield, Henfold Hill,

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

Canterbury.
EAST WORCS: M. J. Nicholas, 12 Crabtree Close, Lodge

Park Estate, Redditch.
ENFIELD: R. Langston, 54 Poynter Road, Bush Hill Park,

Enfield.
FLINTSHIRE: A. Antley, Fairholme, Fairfield Avenue, Rhyl.
GRAFTON: A. E. Bristow, 37 Tyndale Mansions, Upper Street,

London, N.1.
HALIFAX: J. Ingham, G3NBQ, Lambert House, Greetland,

Halifax.
HARROW: R. C. Ray, G2TA, Wintons End, Springfield;

Bushey Heath, Herts.
I.H.H.C.: J. Coote, 56 Dinsdale Avenue, Kings Estate, Wallsench

Northumberland.
LEYTON: R. W. Firmin, 9 Raglan Road, London, E.17.
LIVERPOOL: H. James, G3MCN, 448 East Prescott Road,

Liverpool, 14.
LOTHIANS: L. R. Richardson, GM3AKM, 39 Silverknowes

Grove, Edinburgh 4.
LOUGHTON: A. W. Sheppard, G3JBS, 11 Barfields &Loughton.
MANCHESTER: D. H. Poole, 215 Greengate, Middleton

Junction, Manchester.
MANSFIELD  F N. F. Bewley, G8HX, 116 Westfield Lane,

Mansfield, Notts.
MEDWAY: D. G. Quarrington, G3KSL, 11 Mill Close, Strood,

Kent.
MELTON MOWBRAY: D. W. Lilley, G3FDF, 23 Melton Road,

Asfordby Hill, Melton Mowbray.

MIDLAND: C. J. Haycock, G3JDJ, 360 Portland Road
Birmingham 17.

MID -WARWICKSHIRE: T. Inkester, 13 Dormer Place,
Leamington Spa.

NORFOLK: J. D. Simpson, G3NJQ, 50 Vicarage Road, Norwich.
NORTHERN HEIGHTS: A. Robinson, G3MDW, Candy Cabin

Ogden, Halifax.
NORTH KENT: B. J. Reynolds, G3ONR, 49 Station Road,

Crayford.
NORWICH: A. Halfacre (no address supplied).
OXFORD: B. Green, G3PMI, 3 Barnet Street, Riley Road,

Oxford.
PADDINGTON: J. E. Alban, G3JEA, 2 Warwick Crescent,

London, W.2.
PETERBOROUGH: D. Byrne, G3KPO, Jersey House, Eye,

Peterborough.
PLYMOUTH: R. Hooper, 2 Chestnut Road, Peverell, Plymouth.
R.A.F.A.R.S.: R.A.F. Locking, Weston -super -Mare, Somerset.
R.A.I.B.C.: Mrs. F. E. Woolley, G3LWY, 10 Sturton Road,

Saxilby, Lincoln.
READING: R. G. Nash, G3EJA, 9 Holybrook Road, Reading.
REIGATE: F. D. Thom, G3NKT, 12 Willow Road, Redhill.
RODING BOYS' SOCIETY: R. J. Phipps, 51 James Lane,

London, E.11.
SCARBOROUGH: P. Briscombe, G8KU, Roseacre, Irton,

Scarborough.
SCOTLAND: A. Barnes, GM3LTB, 7 South Park Terrace,

Glasgow.
SHEFFIELD: D. A. Justice, G3PYL, 314 Stannington Road,

Sheffield 6.
SOUTH BIRMINGHAM: A. E. Bishop Jr., 40 Cecil Road,

Birmingham 29 (Acting).
SOUTHGATE: K. Spicer, G3RPB, 22 Clifton Road, London,

N.3.
SOUTH HANTS: G. J. Meikle, G3NIM, 34 Victoria Road,

Netley Abbey.
SOUTH LONDON MOBILE: B. Negri, G3LXN, 17 Voltaire

Road, London, S.W.4.
SOUTH SHIELDS: D. Forster, G3KZZ, 41 Marlborough Street,

South Shields.
SOUTH YORKSHIRE: J. M. Heath, 235 Thorne Road, Wheatley

Hills, Doncaster.
SPEN VALLEY: N. Pride, 100 Raikes Lane, Birstall, Leeds.
STOCKPORT: R. R. Diamond, G3SFN, 102 Chatsworth Road,

Hazel Grove, Cheshire.
STOKE-ON-TRENT: K. H. Parkes, G3EHM, 28 Grove Road,

Heron Cross, Stoke-on-Trent.
STRATFORD-UPON-AVON: N. Smith, 54 Clopton Road,

Stratford-upon-Avon.
SURREY: S. A. Morley, G3FWR, 22 Old Farleigh Road,

Selsdon, South Croydon.
SUTTON COLDFIELD: K. H. Varney, G3DMV, 149 White-

house Common Road, Sutton Coldfield.
TORBAY: Mrs. G. Western, G3NQD, 118 Salisbury Avenue,

Barton, Torquay.
UXBRIDGE: A. Duell, Treetops, Bakers Wood, Denham, Bucks.
W.A.M.R.A.C.: Rev. A. Shepherd, G3NGF, 121 Main Street,

Asfordby, Malton Mowbray.
WHITENESS: D. Grigg, Whiteness Manor, Kingsgate, Broad -

stairs, Kent.
WIMBLEDON: E. N. Hurle, G3RZN, 156 Monkleigh Road,

Morden, Surrey.
WIRRAL: A. Seed, G3F00, 31 Withert Avenue, Bebington,

Wirral.
WORCESTER: G. W. Tibbetts, G3NUE, 108 Old Hills, Callow

End, Worcester.
YEOVIL: D. L. McLean, G3NOF, 9 Cedar Grove, Yeovil.
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Plymouth are now meeting
every Tuesday at Virginia House,
and report a good mixed bag of
events during March, and also a
very successful Dinner and Social
in February, which excelled last
year's effort in every way. Parties
from the Torbay and Kingsbridge
clubs helped to swell the numbers.

The fourth Annual Dinner at
Crawley was attended by about 50
people, and voted " the best yet."
At the meeting on April 29,
G3FZL and G3IIR will give a
demonstration of Hi-Fi Stereo-
visitors welcome. (We did not
know that these two, so active on
VHF and RTTY, also had this
special interest in audio!)

Recent events at Yeovil have
included a tape lecture on TVI,
and a general ragchew-meetings
every Wednesday, 7.30 p.m. at
Park Lodge, Park Road, Yeovil.

Peterborough, for their March
meeting, gathered in the Technical
College Electronics Block and saw
G3EEL and G3LOC demonstrate
their home -built SSB rigs; G3HXR
special licence conditions concerning power measure-
ment on SSB.

The Annual Dinner and Social at Torbay went off
well, with 70 members and friends present. The
various trophies were presented, with G3LHJ winning
the Senior Construction Cup, Mr. P. Hunt the
Junior; the SWL Cup went to Roger Western (now
G3SXW), who also carried off the G3LFL Rose -
Bowl; and G3LHJ won the 28 me Cup.

Wimbledon held a Junk Sale in March, and their
April meeting (on the 10th) will be devoted to
judging a constructional contest; meetings are on the
second Friday, at 28 St. George's Road, London,
S.W.19.

The R.A.E. Refresher Course at Bristol will carry
on until the actual date of the examination, and
Morse classes still run; the Construction Group is
busy on a two -metre converter. Their secretary is
now licensed as G3SXY.

April meetings at Paddington will include talks
by G8PL on Certificates and Awards, G3MHQ on
Detection and Suppression of Spurious Emissions, a
talk and film show by G3AWS, and a Junk Sale and
Raffle. Every Wednesday, 7.30 p.m., in the club shack
at 2 Warwick Crescent, London, W.2. The club
station G3PAD is active on all the HF bands, and
also on Two.

Sheffield, at their AGM, elected G3LWB president,
G3JON " vice " and G3PYL secretary; they will be
manning a station at the local Open Exhibition of
Models and Handicrafts, signing GB3RCM. Next
regular meeting, April 10 at the clubroom, 8 Sand -
beck Place, Sheffield 11.

The boys of Whiteness Manor Radio Club had a party given them by the Top -Band
amateurs of Kent and Essex and, among other activities and attractions, GB3WRC was
put on the air, operated by G3REZ of Broadstairs. As a result of the efforts of G4FN,
who organised the financial side of the event, the magnificent sum of nearly £38 was
collected round the Kent/Essex amateur group. This effort having been such a success,
with so much generous support, it is now hoped that, come the summer, it will be

possible to give the boys (who are all cripples) a really good outing.

dealt with the Regular Friday meetings continue at South
Shields. Prizes were recently presented to the winners
in their Transmitting and Receiving Contest, and
G3SFL, who received the silver cup presented by
the chairman, gave a talk on his entry-a mobile
transmitter/receiver. A Mobile Picnic has been
arranged for June 21, in addition to the Rally at
Harewood House on July 5.

Norfolk have produced the second issue of their
ambitious quarterly, NARC Challenge, from which
we gather that meetings are held fortnightly, 8 p.m.
on Mondays, at The Branford Stores, Norwich.

After a long absence, Aberdeen report that meet-
ings are held every Friday, 7.45 p.m. at 6 Blenheim
Lane. April 10, Talks by winners of the Building
Competition; 17th, Practical Receiver Alignment;
24th, Work Night. Bury visited the Huncote power
station-the first of a series of outside visits. G2HW
gave a talk on Tx and Rx Testing, and club members
went over to Eccles to judge that club's constructional
contest.

Norwich report that their AGM will be held on
April 18, 7.30 p.m. at the Festival House, St. Andrew's
Street. Halifax will be hearing G2VO (" Around My
Shack ") on April 28, at the Beehive and Crosskeys.

Manchester will hold a Junk Sale on April 8; a
business meeting on the 15th; and a talk by Mr. P.
Futers on Radio Model Control on the 22nd.
Loughton will be hearing G3MVV on Mobile
Operation in Eire (illustrated by film) on April 10;
on the 24th G3JBS will continue on the subject of
Simple Test Gear. Meetings are on alternate Fridays,
Loughton Hall, Debden Community Centre, Rectory
Lane.

Some of the members of Lothians recently visited
the Falkirk Club and were most impressed by the
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welcome they got and the friendly atmosphere there.
Lectures have covered SSB, Silicon Planar Transistors
and some modern ideas on TVI Prevention.

Mid -Warwickshire meet on alternate Mondays,
7.30 p.m. in the Civil Defence Training School,
Harrington House, Newbold Terrace, Leamington
Spa. North Kent continue at the Congregational
Church Hall, Bexleyheath, on alternate Thursdays,
8 p.m.

From South Hants we learn that the next
Southampton Group meeting is on April 11. Four
days after their normal March meeting they arranged
a Beer and Skittles Party at the Rising Sun Hotel,
Warsash; and in February they held a very successful
Annual Dinner (43 present) at the Montagu Arms,
Beaulieu. The March issue of their Newsletter,
QUA, contains an article on Weather and Radio
Propagation by Trevor Baker, the STV Met. Man.

On April 8 there will be a Technical Film Show
at Derby; on the 15th they hold the first D -F Practice
Event; on the 22nd G2CVV and G3JFD will give a
talk, and April 29 is an Open Evening. Surrey (Croy-
don) report an average attendance of 50 at their
meetings, with a steady flow of new members. Their
AGM is on April 14 (Blacksmith's Arms, South End,
Croydon) and April 26 is the date fixed for their
visit to the Radio -Astronomy Observatory of Frank
Hyde (near Clacton).

Grafton will re -open on April 10, and on the
17th begin their Spring programme with a talk and
demonstration of Closed -Circuit TV. On April 24,
G3JKY will cover the subject of D -F --a new one for
this club. Various outdoor activities are planned for
the summer.

South London Mobile Club report an excellent
lecture on SSB, by G3JJG. They meet on alternate
Saturdays, 8 p.m. at the Clapham Manor Baths.
Oxford continue their meetings on the second and
fourth Wednesdays at the Cherwell Hotel, Water
Eaton Road (7.30 p.m.). Some interesting lectures
have been arranged, notably by Heathkit (May 13)
and Cathodeon Crystals (June 10). Racal Electronics
Ltd. are also booked for a future date.

The Annual Dinner and Dance at Reigate
attracted 49 people and was a great success. The first
programme at their new clubroom (at the George
and Dragon, Cromwell Road, Redhill) will be on
April 18, with i selection of films from the Electrical
Development Association.

Roding Boys' Society have nearly finished their
Top Band Transmitter, built on " Chassilets " as
shown at the Radio Communications Exhibition.
They now have their own call, G3SRE, all ready and
waiting to be put into use. Their QTH is Wanstead
House, The Green, London, E.11.

Over at Medway, they are working for new
membership and the raising of funds for their own
Hq. The committee, under the chairmanship of
G3CHD, have planned a social meeting for April 11
and a Mobile Rally for May 3-it is hoped that

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

Club Publications:
AERE, Harwell (QAV, February); ARMS (Mobile

News, February); Cornish (The Cornish Link, January -
February, March); Cray Valley (Newsletter, March);
Enfield (Newsletter); IHHC (Newsletter, February);
Midland (Newsletter, February, March); Plymouth
(QUA, March); RAFARS (Newsletter, No. 11); RAIBC
(Radial, February); Radio Club of Scotland (GM Maga-
zine, January and February); South Birmingham (QSP,
March); Stratford-upon-Avon (News Sheet, January);
WAMRAC (Circular Letter, No. 40); Southgate (News-
letter, March); Norfolk (NARC Challenge, Spring);
South Shields (Spectrum, March); South Hands (QUA,
March); North Kent (Newsletter, February); Derby
(Newsletter, No. 1/64); Reigate (Feedback, February);
Surrey (SRCC Monthly News, March); Wirrall (News-
letters, Vol. 17, Nos. 2 and 3); Crystal Palace (News-
letter, No. 100); BATC (CQ-TV, No. 52); and Medway
(Newsletter, No. 5).

after these events the first £100 required for the new
headquarters will be in the kitty.

Having elected their officers for the year, Mansfield
go forward with a membership of 42; meetings held
weekly on Fridays, 7.45 p.m. at the Hope & Anchor,
Union Street, these being mainly informal and social
but with R.A.E. lectures and Morse instruction as
required by members; and a financial position
reported as good. Plans are in hand to get on the
air from the Club premises.

The boys of Whiteness Manor Radio Club are
doing well, with five entries for the May R.A.E.,
building and rebuilding of gear and, recently, a visit
to North Foreland Radio, GNF. The club continues
to have a lot of support from local amateurs, who
take a practical interest in this school for crippled
boys, and the summer is being looked forward to
with the prospect of more outings.

Harrow continue with weekly meetings on Fridays,
while up at Liverpool they get together on Tuesdays,
8.0 p.m., at the Conservative Club Rooms, Church
Road-having held a very successful hamfest early
in March, various lectures and discussions have been
arranged to fill up April.

The Crystal Palace group maintain an attitude
of friendly rivalry with the Clifton Club, the big
event being the Quiz contest, taken in two rounds,
one at each Hq., the subject being Amateur Radio
in all its aspects. All sorts of activities are being
planned for the next few months, and the Crystal
Palace interests cover a wide range.

AMERICAN MAGAZINE SUBSCRIPTIONS
Readers who are interested in the American

periodicals on Amateur Radio are reminded that we
can accept subscriptions, or subscription renewals, at
the rates given on p.66 in this issue. These are
nett sterling charges for postal delivery by surface
mail, direct from the American publisher.

" Short Wave Magazine " can be obtained to order through newsagents in practically all countries
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MINISTRY OF AVIATION
RADIO TECHNICIANS

Vacancies for RADIO TECHNICIANS aged 19 or over at airports and radio stations throughout
the United Kingdom, maintaining radio communications and electronic navigational aids. A
good basic knowledge of the theory and practise of radio and/or electronics is required. The
possession of recognised technical qualifications would be an advantage. Training given on
equipment in use. National rates of pay, age 19 £701 rising to £1,036 (max.). Starting pay
at age 25 and over £902. Paid sick leave. Facilities to study for higher qualifications. Good
prospects of permanent pensionable posts and promotion to Telecommunications Technical
Officer. For further details apply to :

MINISTRY OF AVIATION
Est.S(a)I, Room 754, The Ade1phi, John Adam St., London, W.G.2

SMALL ADVERTISEMENTS
(" SITUATIONS " AND " TRADE ")

9d. per word, minimum charge 12/.. No series discount. AU
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, London, S.W.1

SITUATIONS

LABGEAR LIMITED have a few vacancies for
Electronic Technicians in their Laboratories and

Test departments. Skilled prototype wireman also
required.-Apply, giving full details of previous
experience, to: The Personnel Director, Labgear Ltd.,
Cromwell Road, Cambridge.

MARRIED TV engineer, amateur enthusiast, with
own house and transport, seeks spare -time work

to finance hobby.-Box No. 2981, Short Wave Maga-
zine, Ltd., 55 Victoria Street, London, S.W.1.

YOUNG licensed amateur or keen SWL, 16 to 18
years old, required in April, to learn Aviation

Electronics; must be willing to study.-Write :
Tricitair, Coventry Airport.

PERMANENT
Airline Radio Mechanic position

London Airport, shift work, forty -hour week,
pension scheme. For further details apply Regional
Maintenance Supt., Trans -Canada Airlines, London
Airport, Hounslow, Middx.

TRADE
MUST CLEAR : HQ129X, sp, £30; HRO, p/pack

sp 5 coils, £15; LM -14, £15; TCS-12, sp unit,
£6; SX-110, sp, offers? RS.600 genny, manual, £3.
339A, 3339, D/B 'scope, £4. 38 Sets, £2; G.219,
£1 10s.; R.209 front end, £2 10s. RF Units, R78 sets,
800w. PA, 2 racks, offers? Two sets 85 kc IF, offers?
All letters answered, callers after 7 p.m.-Gibson,
180 Castlemilk Road, Glasgow, S.4.
WTEBB'S LOG BOOK for recording signals heard
YY and worked; 112 pages 91 in. x 8 in. approved

format, semi -stiff covers. Excellent value; 6s. Od.
post free. or callers, 5s. 4d.-Webb's Radio, 14 Soho
Street, London, W.1.

CATALOGUE No. 15 Government Surplus
Electrical and Radio Equipment. Hundreds of

items at bargain prices for the experimenter and
research engineer, 2s. 6d. post free; catalogue cost
refunded on purchase of 50s.-Arthur Sallis Radio
Control Ltd., 93 North Road, Brighton.

CASES, chassis, panels. ANYTHING in metal;
send your drawings for quote. Stove enamelled,

hammertone, or plain, in any colour.-Moss Watson,
40 Mount Pleasant Street, Oldham, Lancs. (Main
9400.)

ALL TYPES of modern and obsolete valves at
low prices, s.a.e. lists/enquiries. Radio/Tele-

vision books, service sheets.-Harailton Radio(s),
Western Road, St. Leonards, Sussex.

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

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

EQUIPMENT serviced, constructed, modified.
Supplies. Enquiries welcome; s.a.e.-G2VV, 53

Thames Street, Sunbury -on -Thames, Middx.

PORTABLE
? Mobile ? Build small units on

Eyelet -Board; s.a.e. sample.-G3IDD, 17 Queens
Road, Leytonstone, London, E.11.

READERS' ADVERTISEMENTS
3a. per word, min. charge 5/-, payable with order. Add 25%
for Bold Face (Heavy Type). 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, London. S.W.1

FOR SALE : Minimitter Amateur Bands Converter
10-80 metres, £14 o.n.o.? WANTED : R.206 or

CR-150 receiver.-Atkinson, Brada, Beadnell, Cathill,
Northumberland.

SALE : R.107, excellent condition, £12 10s. Ex -
Government PSU, 0-700 volts regulated, £25; or

exchange for CR-100, AR88.-Gorrill, 4a Southgate
Parade, Crawley, Sussex.

SALE : CR-100 with noise limiter, needs re -
lettering, £12; buyer collects.-Denham, 28 Medley

Road, Greet, Birmingham, 11.
Lio ,roxfiRerxed cofovretinligT-11.15 Ttxo/Rx4 mCoo

.-Cansideir

any
18

Oakby Balks, Alnwick, Northumberland.
NY1ANTED: K.W. " Valiant " Tx (without power
YY supply) 10-160 metres, working order.-T.

Kennedy, 22 Main Street, Spittal, Berwick/Tweed.
WANTED : Key type J36 or similar.-Details to

G3LLZ, 51 Norman Road, Swindon, Wilts.
SALE : AR88LF, silver-grey hammer finish, excel-

lent condition, £40 o.n.o.?-M. Simpson, 21a
Upper Richmond Road, Putney, London, S.W.15.
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INTRODUCING...
The 2 Metre " Range Master"
or flogging the whip at VHF !
Of course we are and so can you !
Look at the spec :
Tough, practically unbreakable construction,
completely weatherproof.
Dimensions : 5/8th-wave copper elements.
Just under 3 dB power gain.
SWR : Well below 1.5 : I.
Impedance : 50 ohms unbalanced.
Properly mounted, the omni-directional whip
is hard to beat for mobile netting.

We recommend at 45° mounting position
when working from mobile to base.
The Aerial and Socketry, 39/-
Accessories include car mounting bracket,
pole mounting bracket, ground plane skirt
with four radials.
Cable at 1/6 per Yard.
Postage and Packing 3/-.

ay on COMPANY
INSTRUMENT

.

18 TURNPIKE LANE, LONDON N.8
Bowes Park 1542

CQ all G3BDQ SSB TX
CONSTRUCTORS

STABQOIL '
British & Foreign Patents

We have now prepared com-
prehensive data and components
details for this very fine SSB
TX design. Data covers all coils
(including the 40m. and 10m.
bands), VFO, WBC, anode loads,
switching, PI TANK OUTPUT
coils and switching, all tuning Cs,
numerous fixed Cs and Eddy-
stone items.

Send 3d. S.A.E. for this com-
prehensive data, or 2/- if you would
like a copy of our latest (orange cover)
loose leaf Catalogue, data and informa-
tion service. Contents include :
general and technical data on
hundreds of superb components
produced especially for the discerning
constructor. Also included are full
details of the magnificent AIR
WOUND CODAR QOILS, for which
we are the EXCLUSIVE U.K.
DISTRIBUTORS.

ELECTR911 UES
PATHFINDER WORKS PENFOLD ROAD
FELIXSTOWE 'PHONE: 4500 SUFFOLK

SMALL ADVERTISEMENTS, READERS-continued

COLLINS 30L-1 Linear, new 1963, absolutely
perfect. Hallicrafters S.36A VHF receiver 27-

143 mc, v.g.c., offers? -(Tel. Blidworth (Notts) 2138.)
SALE : Command 80 -metre transmitter, 50s.; Com-

mand plate modulator, 50s. Transmitter/Receiver
BP5 1.9-8 mc, £7; BC -348 drive, dial, gang, coilpacks,
£2.-G2DPD, 3 Raymond Way, Claygate, Esher,
Surrey.

WANTED: AR88D in perfect working order.
Please call or write-L. Ling, Cherrells, Mill

Lane, Bethersden, Nr. Ashford, Kent.
FOR SALE : Minimitter MR44/II, requires slight

attention; first offer over £28 (free carriage within
100 miles).-G3PRI, 142 Belle Vue Road, Cowes,
I.o.W.

SALE : ZC1-Rx/Tx, 12 volts, £3 each. German
(Lorenz) EK-10 Rx, 3-6.25 mc. WANTED : Mini-

mitter mobile Tx; 80m. Mobile Rx. W.H.Y.?-
GM3PIP, 50 High Street, Strichen, Aberdeenshire.

OR SALE : RF Amplifiers No. 2 Mark II, toF increase range of wireless set No. 19 Sender, same
size; dial frequency as W/S 19; self-contained rotary
transformer 12-600 volts, 240 mA.-Cooper, Church -
field Road, Outwell, Wisbech, Cambs.
"FXCHANGE : Exa 11 SLR, f 2.8 50mm. FAD

Domiplan, plus cash, for Rx. Will pay carriage.
Details to-Box No. 2985, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.

WANTED : Preferably buy, manual for AR88LF
receiver.-J. B. Letts, 81 Tennis Court Drive,

Humberstone, Leics.
TWO prop -pitch motors, complete and fitted with

selsyns, £12 each. One cowl -gill motor, £4. One
CDR motor with indicator, £8.-Yates, G3LB, 134
Whitcliffe Lane, Ripon, Yorks.

WANTED : Table top CW/AM transmitter,
TCS-12, Vanguard or similar. Letters to-

Bennett, 93 Horsneile Lane, Bracknell, Berks.
30s. offered for Hallicrafters S36A manual (not

S36), or can exchange S36 manual.-J. Jackson,
25 High Street, Crail, Fife.

R. 107, S -meter, good condition, £8. Minimitter,
phone/CW mobile transmitter, £12.

Minimitter mobile control box, £3; both mint.-
G3LBO, 10 Glendale Avenue, Garforth, Nr. Leeds,
Yorkshire.
T.TRO Table Model, nine GC coils, PSU, speaker,
-1-1.K.W. converter, £30.-Wilson, Orchard House,
Sutton Green, Guildford. (Tel. Guildford 5783.)

SALE : R.208, new valves, perfect condition, £8
o.n.o.? Buyer collects.-Smith, 116 Mantogomery

Street, Hove, Sussex.
WANTED : All -band Tx, QRO or QRP, for

school club-will consider part built-prefer
(and will collect in) Birmingham.-Radio Club, Sir
Wilfrid Mortineau Upper School, Birmingham, 33.
FOR SALE: G3HSC Morse record, seven 1964

Amateur Radio handbooks including World Radio
Handbook, How to Listen to The World ; all brand
new, 55s.-B. Popely, 49 Eden Grove, Morpeth,
Northumberland.

SALE : HRO senior table model, coils, charts, AC
and DC packs, £25.-Shadlock, Cleveland View,

Ackworth, Pontefract, Yorks.
DX -100U for sale, very little used, £60. Delivered

100 miles.-J. Wilmott, 59 Green Lane, Eastwood,
Leigh -on -Sea, Essex.
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SMALL ADVERTISEMENTS, READERS -continued
CELL for 42s. 6d., Japanese Bug retailing £4 12s. 6d.
10 -Write or phone 46334 to ascertain still unsold.
G2NS, 31 Cranleigh Gardens, Southbourne,
Bournemouth, Hants.

WANTED : R.107 and manual, description of
any modifications made, must be v.g.c. elec-

trically. -D. P. Francis, 17 Glasgow Road, Ports-
mouth, Hants.

TIGER TR-60X, 10-160m., TT21 PA, BK keying,
75w. phone/100w. CW, table top model, perfect

condition, excellent modulation, TVI proof, cost £90
July 1960; sell £40 or best offer. Hallicrafters S36A
VHF Rx, FM/AM 27-143 mc, 110/240v. AC, £15
or best offer? Eddystone S.640 less cabinet, £12.
Going mobile.-G3SFS, 32 Maitland Road, Wood-
thorpe, Nottingham. (Phone 61855.)
FOR SALE: 2 -metre Tx, 110 watts, CW/phone,

QQV03/10 PA, complete metered, only needs 12
volts for coaxial relay, £10. 6 -over -6 2 -metre beam,
almost new, £3 10s. HRO 20m. bandspread coil, 45s.
-G3RDQ, 7 Chatsworth Road, Cheam, Surrey. (Tel.
FAI 5929, evenings.)

WANTED : VHF receiver 60-120 mc, or transistor
portable. Price and particulars to -Box No.

2986, Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.
ri3MAO going silent -key wishes to dispose of

Geloso G212 Tx, 160 to 10m., £46; also 160m.
Tx/Rx with vib. PSU.-(Ring GUL 4261.) (No
messing.)

CR100/2, grey hammer finish, £10, prefer buyer
collects; also valves 12AT7, 1625, 2s.; ruggedised

12AU7, 3s.; E180F, 4s. plus postage.-GW3ROG,
28 Goshen Street, Rhymney, Monmouthshire.

Geloso converter, complete with built-inK.W. mains power supply, in as -new mint con-
dition, bargain, £12 10s. Labgear VFO unit, together
with wide -band coupler and valves; both built on
self-contained chassis with VR tube and LT supply;
only requires HT; ready to go on the air. Make
excellent CW rig, £5 10s. All carriage extra
WANTED : HRO manual.-G4OV, Pucks Knoll,
Lamberts Castle, Marshwood, Nr. Bridport, Dorset.

SALE : Geloso 209 Rx, 160-10 metres, fully band -
spread, very good condition, £55 o.n.o.?-A.

Calvert, 2 Littleworth Lane, Old Rossington,
Doncaster, Yorkshire.
FOR SALE: Eddystone 940 receiver, 550 kc to

30 mc, with matching speaker, headset and
manual, little used, as new, £75. HRO-MX receiver
with set of nine coils, PSU, manual, AR88 speaker
with matching transformer, new condition, £18. Creed
7B teleprinter, page printer, 240 -volt 50 -cycle motor,
very good order, £30. Audio converter, complete
with 299 AN relay, £5. 80 + 80 volt supply unit, £5.
Apply -D. G. Cox, Tythings, Bluntington, Chaddesley
Corbett, Worcs.

COLLINS SSB Station, 75S-1 Receiver with
accessory CW filter and extra crystals; 32S-1

Transmitter with 516F-2 power supply and auto -
transformer in Collins speaker box; 30L-1 Linear
amplifier and 314B-4 station control, £600.-G5RP,
Old Gaol House, Abingdon, Berks. (Tel. Abingdon
380, evenings.)

MORSE INSTRUCTION COURSE -two 12 in.
L.P. records by G3HSC. Beginner's Course and

Advanced Course, together with check booklets. Cost
£4, best offer secures. -Geoff Watts, 62 Belmore
Road, Thorpe, Norwich, Norfolk. (NOR 72.T.)

COMPACT HIGH EFFICIENCY TUNERS
- FOR ALL RX's AND TX's!

A range of special units will " match anything to any-
thing!" Peak up your R.F. performance by many 'S' points

*Type I. General purpose tuner for
receiving and transmitting

+ 1/6 PIP. 10/ -
*Type 2. Medium wave tuner for
receiving, also peaks up over
H.F. range. 2/- P/P. 45/ -
Type 3. H.F. band tuner for receiving

-a MUST for the serious short wave
operator covers 1.4 to 30 mc/s.

+ 1/6 P/P. 39/6
'Type 4. As type 1 but with built-in
series var. capacitor, for
receiving. + 1/6 P/P. lb/-
Type 5. As type I but with built-in

series var. capacitor for ,
transmitting. + 2/- P/P.

*These Units are illustrated

Only the PRICE is low !

ELECTRONICS IIPARTRIDGE

LTD.
7, Sowell Street,
Broadstairs, Kent
Thanet 62535

Use the RF40 Field Indicator/phone monitor, 69/6, post free

11111 MI IIII 1.11

N. W. ELECTRICS
G 3 MAX

TOKAI " WALKIE TALKIE" 9 TRANSISTOR
TRANSCEIVER. Tx and Rx crystal controlled
28.5 mc/s. Weight I lb. 5 ozs. Size 2} x x 6f high.
Suitable for rally co-ordination, beam adjust-
ments, and all times where rapid and easy com-
munication to and from local fixed or mobile
sites is required, f18. 10 . 0, f36 . . 0 pair. P.P. 5/-.

Supplied with leather carrying case
and shoulder strap, and earpiece.

T.W. Nuvistor (6DS4) 2m. Con-
verters, 14-16 Mc/s. in stock, L11.11.0

2 Metre 4 Element Yagi. Price 38/6
P.P. 3/6

H.R.O. Spares and Power Supplies in
stock. S.A.E for List.

3 Gang Tuning Capacitor with Gear
Drive each Gang 2 Section 200+ 100pf

New AR77 Spare, 12/6 P.Paid

50 ohm f" Heavy Duty Coax, If. yd.
P.Paid. 3 BPI C.R.T. New Boxed, 25/-

P.P. 2/6

30w. Transistor Power Unit, I2v.
input, f9. 19 . 6. Send S.A.E. for

details.

EDDYSTONE RECEIVERS and COM-
PONENTS. DENCO, REPANCO, etc.

We welcome all enquiries however
small.

52 GT. ANCOATS STREET
MANCHESTER 4

CENtral 6276
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,FREE
LBLUEPRINT

to build 35 -watt
GUITAR

AMPLIFIER
ALSO IN THE MAY ISSUE
Build a Six -band T.R.F. Receiver. Radio

Communication through the ground.
Ferrite Rod Aerial Data.

PRACTICAL
WIRELESS

MAY ISSUE - ON SALE APRIL 7th -

MINIMITTER

'TOP 2-7' TRANSMITTER
Britain's most popular ' Compact Rig'
24 Watts Input. Completely Self-contained

Price : £33 . 10 . 0
............

MR44/2. All Band Communications Receiver ... E68. 0 . 0
NEW MC64. All Band Converter E20 . 10 . 0
Mobile Transmitter. 20 Watt. Compact. Efficient f18. 15.0
TR7. All Transistor 1.8 Mc/s. Mobile Receiver... £13. 0 . 0
Minimitter ' Multi -Q ' Unit. 465 . 10.0
X 20' 20 Metre Rotary Beam Array ... L12 . 10 . 0

' FB5 ' All Band Aerial. High Power ... a . 2 . 6

H.P. Terms Available

For full details of any of the above, please send S.A.E. to: -
THE MINIMITTER Co. Ltd. ALBION MEWS, KILBURN
HIGH ROAD, LONDON, N.W.6. Tel. MAIda Vale 5588

SMALL ADVERTISEMENTS. READERS -continued

19SET complete with power supply, £3. 19 Sets
7 only, from 15s. No. 38 Set complete, 15s. 12v.

vibrator unit, 250v. output, brand new, 25s. Buyer
collects. -Main Road Garage, Billericay 297, Essex.

FOR SALE: R.107, fitted S -meter and HRO dial,
handbooks and AR88 speaker, £15. Minimitter

amateur band converter (1-5 mc IF), as new, £12.
Panda Explorer 150w. Tx with Minimitter low-pass
filter, £45. -Green, The Cottage, Mill House Farm,
Fulmer, Slough, Bucks.

BC -312N Receiver 1.5 to 18 mc, AC mains, speaker,
working, £10. BC -348N receiver, 1.5 to 18 mc,

AC mains, speaker, working, £7 10s. 30 feet 1+ -in.
alloy tube, 27s. 6d. AC mains beam rotator, 50s. -
Phone Trevelyan 8141; write Briscoe, 335 Eton Road,
Ilford, Essex.
FOR SALE: G2DAF receiver, built to original

design using Electroniques coils and transformers,
every component brand-new including Eddystone
898 dial and Jap S -meter, full coverage of 10 -metre
band; silicon rectifiers used in power supply; receiver
working but requires alignment. Offers, or exchange
good general coverage receiver. -Box No. 2987, Short
Wave Magazine, Ltd., 55 Victoria Street, London,
S.W.1.

" Vanguard " 10 to 160 metres, mint con-K.W. dition, as new; new style cabinet; £45
or offers?-G3MXZ, 58 Rochester Road, Middles-
brough, Yorks.

SALE: Eddystone S.640 with S -meter, speaker and
handbook, £25. " Vanguard" Tx 10-160m., £45;

both in excellent condition. 522 2m. Tx in case with
PSU and mike, TVI vetted, £10. High -capacity 6v.
car battery, 50s. H.M.V. car radio, works fine but
needs PSU, £3. Vibrator PSU, 6v., 10s.; 28v., 5s.
Various 6v. and 12v. valves, 2s. 6d. each. 832 valves,
10s. each. All carriage extra. Various 3 cm. wave -
guides, loads bits -and -pieces; state requirements. -
Belcher, 7 Savill Road, Lindfield, Sussex. (Lindfield
2050.)

MOSLEY CM1, plus Codar PR -30 with spare
valves, £50. Valves: 807, 3s.; 866, £1 pair; 811A,

30s. pair; 813, 20s.; KT88, 3 at 30s.' 5Z4, 5U4, 6X5,
6L6, KT66, etc., 3s.; various octals, miniatures 2s.
New Solon iron, 15s. K.W. LP filter, 40s. Type 3
power unit, 40s. RF units, loudspeaker, microphones,
etc., property of late GM3JCY; please add postage.
Write -Forsyth, 35 Allabank Street, Allanton, Shotts,
Lanarks.
FOR SALE: Labgear " Topbander," plate -and -

screen mod., 5 months' old, cost £29, accept £19,
including carriage, going HF.-GI3SMO, 9 Coleraine
Road, Portstewart, Co. Derry, N.I.
JENNINGS VACUUM VARIABLES 8/400 AuF

and 12/1000 µµF with Johnson counter dials, £25
lot, o.n.o.? 13 -valve SSB Rx, £20. -Marshall, G2MA,
57 Godstone Road, Rotherham, Yorkshire.

TA -33 Jnr. with prop -pitch motor and transformer,
offers over £17 10s.; buyer collects.-G2BOZ,

Three Willows, Rushock, Nr. Droitwich, Worcs.
n ST bound volumes (2 per year) 1947-'50, loose
V1951-'61; CQ bound '48-'51, loose '52-'54;
Bulletins bound Vol. 12-27, loose '28-'35; Short Wave
Magazine Vol. 4-18; offers, including postage, to-
Bazley, Three Willows, Rushock, Nr. Droitwich,
Worcs.

LG50;
R.206 Mk. II and PSU; Eddystone 740 with

S -meter and speaker, ATU 300-75 ohms; Class -D
Mk. II wavemeter, absorption wavemeter, etc., £60.
Must sell urgently; buyer collects. -76 Edge Street,
Nutgrove, St. Helens, Lancs.
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SMALL ADVERTISEMENTS, READERS -continued
MOBILE PIERSON KE93, mobile 6/12 volt

receiver, complete with mains PSU, handbook,
replacement valves, and speaker, 12 -valve double-
superhet with 14 razor-sharp tuned circuits; AM/CW
/SSB capability; variable squelch; turret -tuner, elec-
trically bandspread 10/80 metres plus 160m., plus
full Trawler and Broadcast bands. Size 5 ins. x 6 ins.
x 9 ins. Fantastic performance, £72 (half importer's
price). Can be seen Bedford Mobile Rally, April 5.
Mosley tri-band mobile whip 10-15-20m., £4 10s.-
G3IES, QTHR. (Phone Edgware 0937.) (Now SSB.)

SALE: CR100/8 mod. output, muting fitted, £25.
AR88LF recently aligned, variable Xtal phasing,

£30. Panda Cub 30w. phone, 40w. CW, FB note, £30
o.n.o.?-GW3RVG, West House, Bryngarn, Pencoed,
Glam.
TEST GEAR. Pullin Model D multi -meter, £7 10s.;

Nombrex signal generator, £4 10s.; Q -Max GDO,
£9; AVO R/C test bridge, £4.--G30GB, 41 Queens -
borough Gardens, Ilford. (Crescent 1697.)

12v. Ace.. £2; new Heathkit GDO, £10; Minimitter
rotator unit, £10; Geloso CW 120w. Tx, £12.

All carriage extra. Eddystone 640 plus S -meter, £23.
-J. Worthington, 43 Mount Road, Penn, Wolver-
hampton, Staffs.

SALE: S.36A 27-145 mc; S.27CA 130-210 mc;
HRO 1475 2-20 mc; Signal Corps repeater T.G.30

Terminal. Write -R. W. Hilton, 8 Hogshill Lane,
Cobham, Surrey.

G2YLgoing " Donald Duck " selling LG.300
with Labgear Mod/PSU and spare

valves. Best offer before May; buyer arranges collec-
tion please. -Corry, Petersmead, Walton -on -the -Hill,
Tadworth, Surrey.

CLEARANCE 40 Tx/Rx valves, components, £6.
QQV06-20 (3), 10s. each. Woden 400v. trans.,

30s. -Marriott, R.A.F. Weyhill, Andover, Hants.
NATIONAL NC -173 540 kc to 31 mc, plus cal-

hambands, S -meter, BFO, crystals, etc.; manual,
matching speaker, in blue grey finish, mint condition.
EXCHANGE for MR44/2 or Geloso 209.-BRS
24550, 29 Wellhouse Street, Barnoldswick, Lancs.
LTRO, PSU, all 9 general -coverage coil sets,
1. 1 -miniaturised front end, stabilised oscillators,
very good condition, £20. Command Tx, 4.0-5.3 mc,
easily modified 80m. brand new condition, unused,
£4. Offers considered,.-Clemmetsen, 4 Kings Drive,
Whitley Bay, Northumberland.

SX-28 in working order, £15 o.n.o.? Including info.
book. -T. H. Malone, Windy Ridge, Bird -in -Eye,

Uckfield, Sussex.
SHACK CLEARANCE: Class -D Wavemeter with

speaker, £4. 465 kc IF/AF amplifier, £2. 250/6.3v.
PSU, £1. Also many components, books; cheap. Buyer
collects. -K. Adhins, 72 Courtenay Avenue, Harrow,
Middx.
EXCHANGE: ARRL Handbook, 1963 edition,

good condition, for RSGB ditto. -Hart, 117
Windermere Avenue, Kirk Hallam, Ilkeston, Derbys.

WANTED: Minimitter telescopic mast; Mosley
TA -33 Junior; CDR rotator. -Stead, 2 Cliff

Road Gardens, Leeds 6. (All letters answered.)
EXCHANGE: German Kodak Retina II S in

absolutely mint condition, indistinguishable from
new; four -element 45 mm. Xenar f/2.8 lens, automatic
exposure meter with coupled range -finder, etc., com-
plete with E.R. case, cost £57 -FOR mint LM -14
frequency meter and small cash adjustment, or
W.H.Y.?-Osborne, G4OV, Pucks Knoll, Lamberts
Castle, Marshwood, Nr. Bridport, Dorset.

SHORT WAVE (HULL)
G5GX

Second-hand Receivers
s. d.

EDDYSTONE 840A. 550 kcs. to 30 mcs. 35 0 0
NATIONAL NCI88. 550 kcs. to 40 mcs. plus

amateur bandspread 59 0 0
NATIONAL NCI05. 550 kcs. to 30 mcs.

bandspread ... 44 0 0
HALLICRAFTERS SX101A. Amateur bands 125 0 0

Second-hand Transmitters
GREEN & DAVIS. 2 metre Falcon, 12 volt DC 30 0 0
PANDA PRI20. In excellent order ... 49 0 0
HALLICRAFTERS HT32A. SSB 80 to 10 160 0 0

New Equipment
NATIONAL NCX3. SSB transceiver, 80, 40,

20 - 200 watts 148 8 4
NATIONAL NCX/A. AC Speaker Console

46 7 1

NATIONAL NCX/D. DC P.S.U. 50 8 1 I

EDDYSTONE 870A 34 5 8
EDDYSTONE 840C 62 0 0
EDDYSTONE 940 ... 125 0 0
EDDYSTONE 960. Transistor 135 0 0
EDDYSTONE EC 10. New transistor receiver

early delivery 48 0 0
EDDYSTONE EA 12. New Amateur bands

receiver, ex -stock ... 185 0 0
MOSLEY CM I. Amateur bands 86 0 0

Carriage extra on all the above
Wanted -your modern receivers, SSB gear, etc.

24a NEWLAND AVENUE, HULL
Telephone : 408953

HONE RADIO 187, LONDON RD.
MITCHAM, SURREY

An Unrepeatable Bargain!!
Some exceptionally well made S.W.
Tuning Condensers, silver plated and
split end vanes. +" spindle with
extension for coupling two or more
together.

Single gang size Ibtlfx14.". Cap. SO Pf. 4/6 Worth 10/ -

Single gang size Itzlizlf". Cap. 60 Pf. 5/6 Worth 11 /6

Twin gang size 2}xlbcif". Cap. 50 Pf. 8/6 Worth 15/ -
Air trimmer size " . Cap. 100 Pc. 2/6 for 3

Worth 21/ -

NON ELECTROLYTIC DUBILIER
NITROGOL CONDENSERS

8mF
4mF
2mF
2mF
2mF

600 volts
600 volts
800 volts
600 volts

17/6
5/6
5/6
4/6

500 volts ... 2/6
2mF 500 volts (WEGO) 1/ -

Please add 1/6 postage and packing
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CLOSED CIRCUIT
T.V. TESTERS

We invite applications from test engineers with previous
industrial experience on closed circuit T.V. equipment ;
interesting work on T.V. cameras, camera control units and a
variety of monitors, including transistorised equipment.
Successful applicants will be offered positions on the company's
permanent staff ; salary in line with qualifications and ex-
perience ; holiday arrangements will be honoured ; superannua-
tion scheme ; company station transport.

Apply in writing to, Personnel Officer,

PETO SCOTT
ELECTRICAL INSTRUMENTS LTD.

WEYBRIDGE, SURREY

BEST VALUE FOR MONEY TODAY!
A HIGH PERFORMANCE 2 -METRE CONVERTER

for only 68.2.6 post free
* A I714/6J4 low noise cascode RF stage
* Triode mixer
* Cathode follower output
* High stability crystal circuit
* IF 23.7-25.7 mc/s. (or to order)
* Quick delivery.

Communication receivers serviced and aligned

PHOTO -ELECTRONIC SERVICES
10 ROYAL ARCADE, BOSCOMBE, HANTS

THE SPOT R.S.C. DERBY 41361
2 METRE. 5 element W.S. Yagi and super mast bracket, 39/6 ;
8 element, 591-; add on 3 element to make 5 into 8, 19/6. All
plus 4/6 each carr.
S.S.B. components. lk. and 2k. Carbon lin. controls.
I" SF6, ferrite rings, 3/9 each, 6d. P. and P.
MATCHED pair 0A79 diodes, 6/-, 6d. P. and P.
VIBRATOR UNITS. I2v. 1/P D.C., 300v. 100 m/A 0/P, with
spare vib, etc., 19/6 each, 7/6 carriage.
EDDYSTONE RX's. 940, 1125 ; 840C, L62 ; 870A, etc.
BRAND NEW. 24v. 20 Amp. F.W. (Bridge) Selenium Rectifiers,
49/9 each, 2/6 P. and P.
JOHNSON'S S.W. KIT. 10.160 metres, 79/6, plus 2/- P. and P.
FIELD STRENGTH METER, complete with earpiece, 69/6,
plus 1/9 P. and P.

Send SAE with enquiries. Aerial equipment list available

R.S.C. (DERBY) LTD
EX NORMAN BIRKETT LTD

THE SPOT, 26 OSMASTON ROAD, DERBY

JUST IN ! . .

SPRING EDITION "Coil Book"
U.S. Listings, 45s. post free

DX Listings, (including U.K. section and all -
world outside U.S.A.), 27s. post free

SHORT WAVE MAGAZINE
Publications Dept.

SS VICTORIA STREET, LONDON, S.W.I

SMALL ADVERTISEMENTS, READERS-continued

SALE: Eddystone 670, £15. Minimitter MR -44
Rx, latest mods. by manufacturer, £28. New

Perdio Portorama transistorised 8+ -in. television,
complete with batteries, £50. Uming Phonomatic
8 mm. projector, £25. Mohican GC -1U Mk. II, factory
built, £25. All items carriage extra.-Wilson, 13
Lumley Avenue, Skegness. (Tel. 1623.)

TIGER 200, just overhauled by makers, £65 o.n.o.?
Buyer collects.-G3TF, 38 Wrottesley Road,

Tettenhall, Wolverhampton. (Phone W'ton 51441.)
EDDYSTONE 770R VHF Receiver, 19-165 mc,

AM/FM/CW, excellent condition, £110 or offer;
free delivery Midlands, S. England. Also new service
manual for Collins 75A-4 receiver, 35s.-D. Walch,
9 Pembroke Street, Oxford.
"FIX -100U Tx, only 6 months' old, works assembled

and modified for SSB Adaptor, crated, £68.
Write-Pat Spashett, G3RX, Bungay, Suffolk. (Phone
Bungay 88.)

WANTED: Mosley TA-33Jr. beam; state con-
dition and price.-G3RUX, 39 Park Lane,

Pinhoe, Exeter, Devon.
BRT-400, Gonset G66B, MCR1, Minimitter mobile

transmitter, control box, power supply, ZC1
AN/PPN2, S450B, FM tuner, R.209 tuner, new
transformers, valves, crystals, etc. Large s.a.e. for
lists.-G3ERB QTHR.

GENUINE Collector requires all types of miniature
or suitcase Tx/Rx-as were used by the Polish,

French, Dutch Resistance-such as type A.I A Mk.
II, BPS, Type 3 Mk. I, S -phone, etc. Also
accessories, attachments and handbooks relating to
this type of equipment. Good price paid.-M. Gee,
11 Whitehorse Lane, Stepney, London, E.1.

CANADIAN 29 Set, unused, £5. Mains regulator
500 VA, 30s. Transistor stab. PSU, new, £8;

BC -348. Dozens other items; 200 valves, all cheap;
s.a.e. list.-Holland, Birchfield, Theydon Mount,
Epping, Essex.

FOR SALE: Marconi B.28 Communication
Receiver, 60 kc-30 mc, good condition, £15 o.n.o.?

Buyer collects.-P. Lacy, Worcester Road, Ledbury,
Herefordshire.

Psi -1- Wanted : 600v. PSU, 100-150 mA, 350v.
lJ 100 mA. Write-C. Morgan, 3 Nibloe

Terrace, Penydarren, Merthyr Tydfil, Glam.
MULTIBAND Antenna traps, 80-10m. high

efficiency, superbly finished, only 45s. pair.
Silicon diodes 1000 p.i.v. at 500 mA, 9s. 0C44, 45, 81,
81D, 3s. 6d. 0C170, 4s. 0C171, 4s. 6d. BM3 xtal Mic.,
37s. HE30 and HE40 communication Rx. All plus
p. & p.-Wakeley, 70 Arnold Road, Binstead, I.o.W.
(Ryde 3231.)

TWO exceptional receivers : AR88D with S -meter,
IF gain, £30. Hallicrafters S.27, £25.-(Tel.

Collingham Bridge 3205.)
SELL/EXCHANGE: HRO-5T (table model), power

unit 697, five bandspread coils 3.5-7-14-21-28 mc,
coil box, handbook, mint, £30. HRO (table model),
power unit 697, set " JR " coils 1.7-30 mc, coil box,
handbook, £16. Spare HRO coils 14-30 mc, 3.5-7.3 mc,
180-460 kc, 15s. each. Codar nreselector PR -30X,
new, £6. American Heath Q-mult. QF-1, £4. Class -D
Wavemeter, £2. K.W. " Vanguard " 160-10m, £30
Marconi receiver AD.118, 125-510 kc and 2-18 mc,
turret -tuning, crystal filter, crystal calibrator (in oven),
film -scale dial, internal mains nower unit, almost as
much bandspread as an 888, circuit, £16. WANTED:
BC -221 or LM -14 and VF -1U and Heathkit RA -1
receiver.-Stone, 1 Emperor's Gate, London, S.W.7.
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600 -WATT
table -top Linear with pair of 4X150A

klk/ valves, self contained silicon PSU, £60.
AR88LF less cabinet, £30. HRO-MX, six GC coils,
PSU and manual, £20. BC -221, no PSU, £10. TA-33Jr.,
£10. Vibroplex original model, de -luxe, £5. All
above items in first-class condition and will deliver
in U.K.-GW3NAM, F. Meredith, 102 Pontypridd
Road, Barry, Glam.
WANTED: B2 Tx (consider Tx/Rx) TA -12 Tx or
VV any small 14 me CW Tx; also BC -348 or BC -342

Rx. All letters answered.-Box No. 2988, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.
FOR SALE: 2m. Converter, 28/30 mc IF, internal

power -pack, with unused 5 -element 2m. W.S. Yagi,
£6; p/p extra.-K. Scott. 122 Woodchurch Road,
Birkenhead, Cheshire.

SALE: AR88D, £32. Labgear Top -Band Tx, £17.
Mosley two -element tri-band beam, £12. G8KW

trap dipole with full length feeder, £3 10s. All good
condition, carriage paid.-Box No. 2989, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

EDDYSTONE 840C receiver, spotless condition,
used one month only, buyer collects. Green &

Davis 2 -metre converter, 24-26 mc IF, as new, £5 10s.
RF-27, 15s. Transformer: pri. 240v., sec. 6.3v. c.t. 5A
twice, 6.3v. 5A, 10s. Oxford.-Box No. 2990, Short
Wave Magazine, Ltd., 55 Victoria Street, London,
S.W.1.

TOP BAND Tx, PSU and key filter, £7. Details-
G5RS, 20 Hedgeway, Guildford, Surrey.

VITANTED: Bug key and faulty equipment. SALE:
VV 1957 ARRL Handbook, 15s.-G2VV, 53

Thames Street, Sunbury -on -Thames, Middx.
FOR SALE: New Brookes Crystals: 10,000 kc and

15,000 kc, B7G mounting, 6s. each.-Carter, 4
Green Man Court, Feltham, Middx. (Fel 6955.)

HAMMARLUND HQ -145X with crystal calibrator,
cost £145 when purchased, 48 hours' use, only

£95.-Ewert, 41 Hayes Chase, West Wickham, Kent.
(Spring Park 5989, week -ends only.)

QQV03-20A's new, 25s.; QQV07-40, new, boxed,
27s. 6d.; 12SF7's, new, boxed, 8s. 6d.; 12AT7's,

special quality version, 3s. Command Receivers, 1.5-3
mc, £9; 3-6 mc, £4 10s.'both brand new, original
cartons. HRO S -meter, 35s.; 0/P )(former, 17s. 6d.,
both new. Complete set AR88 knobs, 32s. 6d. Browns
Type " F " phones, brand new, 21s. 500 ,uA meters,
Sin. scale, 22s. 6d.; all plus postage. WANTED:
SX-100, AR88D, in first-class condition; also manual,
trimming tools, original S -meter, cabinet and complete
" D " chassis for spares.-Box No. 2991, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.
FOR SALE: CR-100 Rx, needs attention, £8; new

CR-100 handbook, 50s., Creed 3X teleprinter, £9.
All plus carriage. WANTED: Circuit for FSK drive
unit FSK2, information on teleprinter YBO2251.-
B. Robertson, 9 Holbeck Lane, Cheshunt, Herts.
VUANTED: Creed Auto -Tx 6S or similar. BC -950
VV Tx, R.209 Rx, BC -620 set, Rx to cover approx.

1200-6000 mc but must cover 23 cm. band (R.1619,
etc.). W.H.Y.?-Box No. 2992, Short Wave Magazine,
Ltd.. 55 Victoria Street, London, S.W.1.

QUAD Bamboos, seven available, 12ft. 3in. long,
Liin. butt, original cost 12s. 6d. each, 35s. plus

carriage.-G2DC, Morseden, Hightown Hill, Ring-
wood, Hants.

FOR SALE: DX -40U and VFO, £25.-GW3OSV,
Park East, Clarbeston Road, Pembs.

VUANTED: For mobile, Top Band Command Rx,
VV no junk.-Derrick, 23 Withins Close, Bolton,

Lancs.

TWO 4 -BAND COMMUNICATION RECEIVERS
MODEL HE30 (illustrated)

9 VALVES
£42, post paid

BRAND NEW
;;t.: MODEL RX60

4 -WAVEBAND
E24 .15 . 0

Terms available
SEND FOR FULL DETAILS

VALVES TRANSISTORS
TRANSMITTING, RECEIVING
OVER 700 TYPES IN STOCK

1st GRADE MULLARD

AC107
14/6 0C44 6 /-

AFI 14 10 /- 0C45 5/-
QUARTZ CRYSTALS AF9/6 OC70 4/-

F116 9 007 4-
FOR EVERY AFI 17 8/6 0072* 6/6

APPLICATION
p®gie

c
AFI 18 17/6 0075 6/-
0083 6/- 0076 6/ -

SILICON
as 0084 8/6 0081* 6/6

86 GETI14 66
RECTIFIERS and 4(ii 4 0C1710C170 9/6 GETI 15* 9//6
POWER ADTI40 15/- GETI16*15 /-
TRANSISTORS I I *Matched pairs available

DIODESTRANSISTOR OAS! 3/- 0A95 3/6
' TRANS/RECEIVERS ' 0A90 3/- 0A70 2/6
NEW 9 -TRANSISTOR 0A9 I 2/6 0A79* 3/ -

CRYSTAL CONTROLLED NEW 80 page illustratedExcellent Range and Value. Catalogue, 2/-
£25 PAIR, post paid

SEND FOR FULL DETAILS We can supply most of the items
for constructors designs in this

NEW LIST Valve, Transistor, magazine ; let us have your
Rectifiers, Crystals, 8 pages. I /- enquiries. S.A.E. with list please.

HENRY'S RADIO LTD.
303 EDGWARE ROAD, LONDON W.2. PADington 1008/9

G. W. M. RADIO LTD.
TELEPRINTERS, Type 7B, page printer, 615, carriage
England and Wales, f1/10/-. These are stated to be immediately
out of service. In good condition. No technical information
available. In wood boxes.

B44 FOUR METRE TRANSCEIVERS, less crystals. In
excellent condition, E3, carriage 10/-.

V.H.F. RECEIVERS PI04. Similar to RI 132 but crystal controlled.
Supplied in good condition, £3/10/-, carriage 15/-. Covers 100
to 150 mc/s. 13 valves. Matching power unit 230v. AC, 0151-,
carriage 10/-.

THERMOSTATS. 4" rod type. 10 amps. 250 volts. 25 to
105 degrees centigrade. Differential 4 degrees. Brand new, 12/6,
post 1/6. The range of these can be altered within wide limits.

TRANSISTORS, Type MAS20, 5/-. Post 6d.

230v. DRAYTON MOTORS, 37 r.p.m. Ideal for turning
light beam, 20/-, post 2/-.

METERS. 2" round, 500 microamp, scaled 0-15, 0-600 volts.
Ex 19 or 22 set. Tested and guaranteed, 8/6, post 1/6.

STEEL CABINETS. 151" x 81" x 184". Ex P58 receiver. As
new condition, 30/-, carriage paid.

RECEIVER SECTION OF WALKIE-TALKIE. 18, 6 to 9 mc/s.,
or 68T, 3 to 6 mc/s. Complete with 3 ARPI2 and I AR8 valves,
25/- post paid. Either type.

KITS for 18 or 68T. Comprising : headphones, microphone, key,
box of spare valves and wire aerial, 20/-, post 2/6.

40-42 PORTLAND RD., WORTHING, SUSSEX
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FIXED OR MOBILE

GET WITH IT !
WHATEVER YOUR INTEREST, TW EQUIPMENT'S DESIGNED TO
GIVE YOU OUTSTANDING PERFORMANCE AND RELIABILITY

 70 cms. A252I TROUGH LINE CONVERTER.
6D54 nuvistor G.G. mixer, 6BQ7A cascode
I.F. 12-16 mc/s. or to order 6i6 xtal osc.
60S4 multiplier. fla

 2 m. TW-2 lOw. TX. Complete with modulator. 23 gns.
TW NUVISTOR CONVERTER (6DS4)
any I.F. (With built-in mains supply £15). 1 1 gns.
TW TWOMOBILE. All transistor RX.
144-146 mc/s. Self-contained. E30
TW TRANSISTOR CONVERTER. 1" x
1" x 3". Philco transistors. 1.F.s 4-6, 14-16,
24-26 mc/s. Suits any RX. 9 gns.

 4 m. TW NUVISTOR CONVERTER. Any I.F.
Same price as 2m. models.
TW4 lOw. TX. Complete with modulator.
Same price as 2m. model.
TW TRANSISTOR RX. 70.2-70.4. E30
TW TRANSISTOR CONVERTER. I" x
I" x 3". I.F. 1.820-2.020 mc/s. 9 gns.

 160 m. TW TOPBANDER. lOw. TX. Complete
with modulator. High stability V.F.O. E23
TW TOPMOBILE. All transistor RX.
1.8-2.020 mc/s. (Suits 4 m. cony.) 19 gns.

Mains and Mobile P.S.U.s for the above transmitters, complete
with aerial switching, EI5

For full details, write to:-

T. WITHERS (Electronics)
15b GILBERT STREET, ENFIELD, MIDDX.
G3HGE Tel. Waltham Cross 26638 G3HGE

AMERICAN
EQUIPMENT

AMATEUR &
COMMERCIAL
For fast deliveries by Air

of all types of
American apparatus and

components contact :-

DALE ELECTRONICS
109 JERMYN STREET LONDON  SW1

WHITEHALL 4856 TELEX 24663

SMALL ADVERTISEMENTS, READERS-Continued

BUSH
FM mains radio, £10 10s.; new CR-100

manual, 35s. £15-£18 paid for recent 840A.-
Box No. 2993, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.I.

SALE: Late model DX -100U (QRP mod. on band -
switch), good condition; small mod. for RTTY

keying not affecting normal operation; prefer buyer
inspects and collects, £55, plus carriage.-G3HVB
QTHR.

HPSU, rack mounting, GC coils 1.7-30 mc,
1- cabinet fair, electrically OK, £10. Additional
coils 80-40-20 B/spread, 30s. each. BC -453 modified,
working, £2 10s. Electroniques Q-coilpax unused,
160-10m. B/spread, two 1.6 mc, two 85 kc IF's, £6
10s. or offers? WANTED: BC -221, " Valiant" or
similar Tx.-G3DSV, 14 Edgecombe Park Drive,
Crowthorne, Berks.

PADDLE
for El -bug, 30s. 620/375v. transformer

with two chokes, 40s. UM2, 40s. Carriage extra.
G3IRM, 22 Hervey Road, Bury St. Edmunds, Suffolk.
LTALLICRAFTERS S.36, 28-143 mc with hand-

book and 230-110v. transformer, AM/FM,
accurate frequency checking of VHF circuits up to
144 mc, BBC sound, etc., very good condition, little
used. Also Collins Rx TCS-l2 and power supply, £30
complete.-Box No. 2994, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.

SCANDINAVIAN Amateurs are constantly re-
quiring the following receivers (working or not):

AR88D, CR-100 (especially CR-100/8 mod.),
BRT-400, HRO-5T, BC -348, BC -342, PCR3, second-
hand Eddystone, Hammarlund, and Collins receivers,
etc. Cash payment and collection from your shack
within 200 miles London.-Brian J. Ayres, 21 Grange
Road, Chessington, Surrey. (Lower Hook 2000.)
%yJM3 E.M.I. precision Oscilloscope, perfect order,
VV £25. Brand new CT53 signal generator 8.9 to

300 mc, £14. Murphy TPG11 paftern generator fully
interlaced, £8. TS87AP RF power meter 40w., £2.
TS -193 crystal test set, £2 10s. Pair HP18A Marconi
12v. mobile transceivers modified 144 mc, complete
with crystals, £14 the two. Also TR-1520 24v.
modified 144 mc, complete, working, £4. Brand new
Lustraphone L.FV 59 table microphone (cost £9 =
£6). Vitavox B50 handmic, brand new, £4. Unused
Trix M88 (cost £26 = £10). Reslor RBL/WS, brand
new, £8. Mullard UHF Tuner, brand new, 50s.
Fidelity tape recorder, unused, less amplifier, BSR
tape deck, £7. Staar mains autochanger, unused, 75s.
Post extra.-V. Cedar, 2A Convent Hill, London,
S.E.19. (LIV 8489 after 7 p.m.)

amp 50 p.i.v. silicon diodes, brand new RCA,
4 for 25s. FT -243 crystals 7000, 7025, 7050, 7075,

7100, 7125, 7150 kc, £1 the lot. Valves, brand new
(2) U18, (4) UR150/30, (3) EF37A, (3) EL32, (4)
6SJ7, (4) 6SK7, (6) 12AT7, 3s. each, 8 for 20s. DG7-5,
25s. Taylor model 703, 5A M.I. meter, 30s. Post extra.
-V. Cedar, 2A Convent Hill, London, S.E.19.

WANTED: TCS-12 and Top Band Command
receiver. FOR SALE: Various small items,

cheap, s.a.e. lists.-Thompson, Mere Close, Hull
Road, Hornsea, Yorks.

WANTED: CDR-AR22 beam rotator motor unit,
must be in good condition; indicator unit not

essential.-C. J. Spackman, 175 Marlborough Road,
Swindon, Wilts.

R-100 (B28) with alignment instructions, circuitC diagram, etc., delivered free 50 miles, £15.-
Howell, G3GUP, 164 Beeches Road, Chelmsford,
Essex.

10



Vol. XXII THE SHORT WAVE MAGAZINE 127

SMALL ADVERTISEMENTS, READERS-COntinUed

FOR SALE: 80w. 2m. Tx, works well, spare valves,
£16. DX -40U, 3 xtals, good condition, £16. Power

supply, 600v. 100 mA, 270v. 150 mA, reg. 0-100v. bias,
6.3v., in cabinet, £8. Buyer collects.-G3JDN, 14
Rushetts Road, Reigate, Sy.

EDDYSTONE 640 receiver, £18 -or would
exchange for Tokai " Walkie-Talkie." Canadian

58 transmitter -receiver, £8. 48 Set receiver, 30s. -Box
No. 2995, Short Wave Magazine, Ltd., 55 Victoria
Street, London, S.W.1.

CR-100, good condition, complete with ATU
manual and loudspeaker, £18 o.n.o.?-Jones, 53

1psden Buildings, Windmill Walk, London, S.E.1.
FOR SALE: AR88LF, £35 o.n.o.? Prefer buyer

collects. Will exchange walkie-talkie equipment. -
Koester, 38 Manor Avenue, Hassocks, Sussex.

.1%TTY
SCOOP: New unused ATM model FSY

terminal, AFC/BFO, and power units from
Sweden. Sell or swap for good SSB gear, receivers,
etc., s.a.e. details. -Owen, G2FUD, 184 Hale Road,
Hale, Cheshire.

HAMMARLUND SP600-JX for sale (list £490),
-I-perfect condition. Offers, or exchange for smaller

receiver with cash adjustment or W.H.Y.?-Box No.
2996, Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.

OFFERS FOR GELOSO 2m. VFO 4/103, 62
Tx/Rx F6-10 mc, 12 -volt 68P battery Tx/Rx Top

Band, U.S.A. VFO unit. -Box No. 2997, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

HTIRO-MX, 7 coils, PSU, speaker, manual, spare
11valves, £18. Top Band Tx, 10 watts CW/Phone,
PSU, £7. -Walsh, 110 Westbourne Road, Marsh,
Huddersfield, Yorks.

DDYSTONE 888A including S -meter and mount-
-1-iing blocks, £70. -Downs, The Woodlands, Grange
Road, Biddulph, Staffs.

WANTED: The Handbook and/or circuit of the
Marconi CR-100 (Admy Patt. W2835' D ')

receiver. -Colin Waters, 14 St. Wilfreds Road,
Corbridge, Northumberland.

FOR SALE: Table -top AM/CW Tx, 10-80 metres,
120w. to 6146's. Plate mod., Geloso VFO, TVI

proofed, £20. Buyer collects. G2AMX. (Phone
Farnham Common 1582.)

Bn Tx/Rx/PSU, £10 o.n.o.? Circuit also VFO and
Ad modulator. BC -348R (mains), £12 o.n.o.?

Reasonable delivery. 160m. CW/Phone Tx; Avo-
minor; 40/80m. TU7B VFO; TU7B unit. Offers? -
Bruce, 437 Helmshore Road, Helmshore, Rossendale,
Lancs.
TJEATHKIT Telephone amplifier, new, battery,

Grundig TK-14 recorder, mint, few hours'
use, with tape, £29. Two new 417A's, 25s. each.
Heathkit R/C Bridge, mint, £9 10s. All carriage paid.
WANTED: 72 mc xtal.-GW3MFY, 1 Bryntirion
Hill, Bridgend, Glam.

LM-14, excellent condition, £15. R.1475 (2-20 mc),
£7 10s. -A. King, Angel Hotel, Cardigan, Wales.

TWO -METRE and four -metre crystal controlled
cascode converters, several IF's, £6; or with PSU,

£7 10s. 4 -metre 10 -watt Tx, with inbuilt AC PSU,
aerial change -over relay, receiving converter (14 mc
IF) AM phone, with mic. and in cabinet, £12. Large
battery charger, variable up to 50 volts at 7 amps,
metered, with silicon rectifiers, £8. 160 -metre Tx, RF
section in T.U. case, £4. Miniature oscilloscope, very
comprehensive, with DG7-5 CRT, working, but needs
finishing, £12. Many P.O. relays, 5s. each (s.a.e.
details). All items guaranteed, postage extra. -B. M.
Sandal!, 21 Dale View, Ilkeston, Derbyshire.

THE UNIQUE

VARIABLE

!FREQUENCY ANTENNA
The DX aerial for

any QTH !
Hear and work that spicey DX with the
Joystick -lift yourself out of the frustra-
tion of " lump of wire " local contacts -
pump out a real beefy signal -yes even
from inside a flat or bungalow.

A life time of experience and aerial " know-how'
has gone into the development of this revolu-
tionary principle of a Variable Frequency Antenna
on which World Patents are now pending.
Possessing the unique property of an even per-
formance over all frequencies between 1.5:
30 mcs. the Joystick's special matching facilities
and associated A.T.U. ensures efficiency on any
frequency. Peak performance for transmission
and maximum voltage for reception -the
Joystick is a major break -through for ardent
SWLs and all licensed stations. Over 1,000 stations
all over the world are already equipped with the
Joystick - testimonials hove poured in -

" I am very satisfied. Results compare well with
Short Wave Magazine test findings"- G3EPU.

" Results excellent" - G2DFH.

" SP9ADU gave me 599 and he said I was the third
station he hod worked that morning using the
' Joystick" and the others were also 599 "-G2FRY.

A poor QTH is now no excuse
for a weak signal - act . . .

ORDER YOUR JOYSTICK NOW
Full " money -back " GUARANTEE
if you're not completely satisfied.
Not convinced ? Still complete the coupon
below for a detailed brochure and showers
of testimonials !

PARTRIDGE ELECTRONICS LTD., I
7, Sowell Street, Broadstairs, Kent

Thane! 62535
Please supply " JOYSTICK " (tick appropriate box)

 Standard make, £3 10s.
D De luxe make (all copper RF elements) £4 10s.
 " JOYMATCH " A.T.U. 10s.

(-1- Is. P/P unless ordered with Joystick)
Enclosed is cheque/M.O./P.O. value £
O Please send brochures and testimonials

NAME Callsign
ADDRESS
Town 51

IN I= =I Ell MI MI
County
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SMALL ADVERTISEMENTS, READERS -Continued
SALE: Panda PR -120V 150w. Tx, excellent condi-

tion, £45. Buyer collects. -Powell, The Coppice,
Gibraltar Lane, Dunsley, Kinver, Staffs. (Tel. Kinver
2642.)
FOR SALE: Collins 75S-1 with 0.5 kc filter and

455.8 kc crystal (fitted by Collins at £40), brand-
new factory condition owner's standby receiver.
Receiver cost new £275. Also Barker -Williamson
5100-B Tx with 51SB-B generator, factory condition,
used only few hours, cost £405. These are specimen
equipments for those who require first-class condition;
only sensible offers, please. WANTED: Similar con-
dition Collins " S " line accessories, must be in
factory condition, prices and full details, please. -
Box No. 2998, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

MORSE EASYMADE

The famous RHYTHM RECORDED COURSE cuts
practice time down to an absolute minimum !

One student, aged 20, took only 13 DAYS, and
another, aged 71, took 6 WEEKS to obtain a G.P.O.
pass certificate. If you wish to read Morse easily
and naturally, enclose 6d. stamp for full explanatory
booklet to :

C3HSC, 45 GREEN LANE, PURLEY, SURREY

Short Wave Magazine

Advertising

gives

World -Wide Coverage

in the

Amateur Radio Field

For Space Rates apply :

ADVERTISEMENT MANAGER,

SHORT WAVE MAGAZINE LTD.,
55 Victoria Street, London, S.W.1.

(Tel.: Abbey 5341)

G4GZ's BARGAINS
VALVES : EA50, EF50, 6146M, 6AC7M, 125C7M, 1/6 each. 6K7G,
12SJ7M, 2X2, 6B8G, 6C4, EL32, E891, 6AM6, EF9I, 6J6, 2/- each, 18/-
doz. 12A6, ARPI2, AR8, 1626, TTI I, VP23. Z77, 2/6 each. 24/- doz.
6AK5, 617G, 6C5M, I2K7G, 12Q7G, 35Z4G, 959, EF85, EF89,
EF80, 6X4, 6SL7GT, 6F6M, 80, I2C8M, 12AU6, I 2AU7, I 2AT7,
42, 6AU6, 6BH6, 61316, 6X5, IRS, 155, 6K8G, PCF82, PCC85, PY83,
VRI50/30, 4/6 each, 48/- doz. 446A, PL82, EM80, EZ40, EZ80, EZ8 I,
EABC80, EBF80, 6/- each, 66/- doz. ECC84, 6L7M, 50L6GT, UCH81,
ECH42, ECC85, 3A5, 6K8M, 6L6M, 787, 7C5, 7/6 each. 5R4GY,
5763, GZ32, 9/6. 4E27, 40/-. P/P 6d. per valve, free over ES.
Skirted B9A Valveholders, moulded, 5/- doz. E.2 gross. Micalex

ditto 6/6 doz., 55/- gross. Cans 51- doz. extra.
ET4336 Trans. 190-250v. input, 2/v. 10A CT twice, 10v. 10A CT., 35/ -

plus 7/6 carr.
Gunfire Time Switches. 200-250v. A.C. 20A. contacts, offered brand
new and boxed at the unrepeatable price of only 47/6 each plus 2/6 P/P.

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

RADIO AMATEURS
LICENCE

We supply a special course of home study prepared specifically for the
Radio Amateurs sound and TV Licence as issued by the G.P.O. It covers
every aspect of the syllabus -starting right from the beginning -so
that no previous knowledge is necessary. The fullest details of the
licence requirements, itself, are included and the method of sitting the
examination and applying for the licence is fully described. At the end of
the Course, a complete series of specimen exam. questions with fully
worked model solutions are provided -giving invaluable revision before
students take the exam. We also provide full training for the Morse
Code -including morse key, transistor audio oscillator and 12 in. L.P.
practice record. This latter equipment is available separately from the
Course if required. Our record of successes by our students for the Exam.
is unsurpassed by any other institute. Established 23 years. COURSES
ALSO AVAILABLE for all subjects in Radio, TV and Electronics and for the
City & Guilds Technicians Certificates, etc. Write NOW for full details
without any obligation, to :-

Dept. 20, BRITISH NATIONAL RADIO SCHOOL,
RADIO HOUSE, RUSSELL STREET, READING, BERKS.

BUSFIELD'S ASTRO-MARINE
MOHICAN. .6 to 30 me/s., transistors, very good, with

manual L30, carriage 10/-

HALLICRAFTERS SX28. Good condition.
E35, carriage 30/ -

EAGLE RX60. NEW. .55 to 30 me/s.
E.22/101-, carriage 10/ -

NATIONAL H.R.O. Very good condition with mains
and battery P.S.U.s. E22/10/-, carriage 30/-

H.P. - PART EXCHANGE - WANTED GOOD RECEIVERS

45/47 Eastborough, Scarborough, Yorks.

G2ACC offers you -
Aerial Material : 14 S.W.G. hard drawn enamelled copper wire,
5d. yd. (any length); Coaxial cable : 72 ohm standard low -loss, 9d. yd.,
extra low -loss 117fd. yd. Balanced twin feeder, 72 ohm, 6d. yd.
Ceramic dipole insulator (for wire), 1/5. 6" ceramic feeder spreader
for 600 ohm line, 9d. each. Pyrex glass insulator, 3", 1/6.
Transmitting Valves : Brimar 6146, 37/6. G.E.C., TT2I, 35/-.
So-Rad Pi -Net P.A. choke : 150 watt r.f. input. Suitable for S.S.B.
Single f" dia. hole mounting with ceramic feed-thro for H.T., 10/-.
Eddystone Dials : 898, E4/19/-; 598, El /9/4.

Postage extra on orders under E.3.

Southern Radio & Electrical Supplies
SO-RAD WORKS . REDLYNCH . SALISBURY . WILTS

Telephone : Downton 207
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G3S1 QUARTZ CRYSTALS LTD.
SPECIAL OFFER OF EX-W.D. CRYSTALS TO CLEAR

1000 kc/s. octal based for BC.221 35/- each 1000 kc/s. U.S.A. 1" pin spacing ... 30/- each
1000 kc/s. octal based, series resonant 30/- each 200 kc/s. FT 241; DT cuts ; gold plated

electrodes, U.S.A. ... I0/- each

80 METRE BAND. 3510 ; 3520 ; 3550 ; 3570 ; 3580 kc/s., type BC.610 U.S.A. r pin spacing, 18/- each

SPECIAL OFFER of practically any frequency in the range 3600 to 3800 kc/s., post-
war production, AT cuts, gold plated electrodes, hermetically sealed r metal holders,
guaranteed better than .005% of marked frequency, 20/- each.

40 METRE BAND. Specification as above, 7070 to 7100 kcis. inclusive at 20/- each.

CRYSTAL DIODES. U.S.A., I0/- per dozen.
NEON INDICATORS. CV.264, 1/6 each.

VALVES
at 2/- each : 6AC7 ; 6L7 ; 6SK7 ; 6AB7 ; 6G6 ; 6AG5 ; 6J6 ; 6F8 ; 5Z3 ; 2C34 ; CVI88 ; (110 volt stab.)

125C7 ; 12517 ; 3624 ; P4I ; KT33C ; 6U5.
at 3/- each : 6F6 ; 6SG7 ; VR105 ; 2D2I ; 80I3A ; PX25 ; DW4/500.

at 5/- each : 808 ; 826 ; PZI75 ; 5T4 ; 3FP7 (CRT).
at 7/6 each : 1616 ; Klystron 726A.

at 20/- each : 3C22 ; 725A ; 5CPI (CRT) ; 446B.

Stonehouse Street - Plymouth - S. Devon - Tel. 61876

G`4tIN ialar1JM.0 (Established 1910)

A Member of the Gianinni Scientific Group of Companies
Reliable Equipment of Distinction

available from stock
Top left:
H Q145X. Double conversion super. General
coverage and Bandspread, II tubes, E115.
Top right:
H X-50. SSB Transmitter. 130 watts p.e.p.,
crystal filter, self-contained power supply, as used
on many DX-pedicions, 4175.
Bottom left:
HQ170A. Triple -conversion super. Amateur
bands only. 17 tubes, £140.
Bottom right:
H QI00A. General coverage and Bandspread.
" Q " Multiplier. 10 tubes, 480 (clocks extra).
H Q 180A. General coverage and Bandspread,
18 tube triple conversion superhet. E177.
HQI 10A. Amateur bands only, 12 tube double
conversion superhet, E100.

NEW! H XL- I Linear Amplifier. Two
752A tubes in the final. Max. 1500

watts p.e.p. 12 watts c.w. Can be driven by
H X50, Viceroy. 3253 etc. We are taking orders
for delivery early May. Reserve Now Price E165

Sole U.K. Distributors Easy terms available

Trade Enquiries Invited

KwELECTRONICS LTD Vanguard Works
I HEATH STREET, DARTFORD, KENT Cables : KAYDUBLEW, Dartford Phone: DARTFORD 25574



Save money building any Heathkit model
A wide range of over 50 British models to choose from

Radio -Amateur Equipment - Test Instruments - Hi-Fi Equipment
(All models are available either in kit form or assembled. Kit prices given below. Assembled prices on request)

SB-IOU

V -7A GD-IU

RA -I

RG I
NEW 1 HIGH SENSITIVITY GENERAL COVERAGE
RECEIVER, Model RG-I. A high performance, low cost receiver
for the discriminating Short-wave listener. Frequency coverage
from 600 Kc/s. to 1.5 Mc/s. and 1.7 Mc/s. to 32 Mc/s. Send for details

E39 16 0

AMATEUR TRANSMITTER, Model DX -40U. Compact and
self-contained. From 80-10 m. Power input 75 W. CW., 60 W. peak,
C.C. phone. Output 40 W. to aerial. Provision for V.F 0. E33 19 0
SINGLE SIDEBAND ADAPTOR, Model SB-IOU. May be
used with most A.M. transmitters. Less than 3 W. R.F. input power
required for 10 W. output. Operation on 80, 30, 20, 15 and 10 m.
bands on U.S.B., L.B.S. or D.S.B. E39 5 0

THE " MOHICAN " GENERAL COVERAGE RECEIVER,
Model GC -I U. In the forefront of design with 4 piezo-electric
transfilters, 10 transistors, variable tuned B.F.O. and Zener diode
stabiliser. An excellent fully transistorised receiver for both
Amateurs and Short-wave listeners. See specification Sheet. £37 17 6
Suitable Battery Eliminator. Model UBE-I. E2 17 6

DX -100U

GIPM-1 CM-IU VF-IU

AMATEUR BANDS RECEIVER, Model RA -I. Covers all
amateur bands 10-160 metres. Half -lattice crystal filter at 1.6 Mc/s.
I.F. Provision for fixed, portable or mobile uses. Switched USB and
LSB for SSB Send for full details. L39 6 6

OPTIONAL EXTRAS. Crystal Calibrator CL -I £4 12 0. Matching
Loudspeaker Cabinet SG -4 El 9 6. Loudspeaker CI 4 5 incl. P.T

AMATEUR TRANSMITTER, Model DX -100U. Covers all
amateur bands from 160-10 metres, 150 watts D.C. Input. Self-
contained incl. power supply, modulator and V.F.O. E79 10 0

2fin. PORTABLE SERVICE 'SCOPE, OS -I. A compact, portable
oscilloscope ideal for servicing and general laboratory work. Overall
size 5" x 8" x 14-i" long, weight 104. lb. £21 18 0

Q MULTIPLIER KIT, Model QPM-1. May be used with receivers
having 450-470 kc/s. I.F. provides either additional selectivity or
signal rejection. Self powered. E13 10 0
Model QPM-16 for 1.6 Mc/s. I.F. E8 10 0

Easy -to -build kit -sets of highest quality at lowest possible prices
NEW ! SELF-SUPPORTING. HEATH -
KIT AERIAL TOWER, Model HT -I.
The ideal tower for " Amateur " or TV use.
Height 32ft., square tapering section 3ft.
by 3ft. at base. No stays required. Acces-
sories available for fitting fixed or rotatable
tube ext.:

HT-IG kit (galvanized finish)
HT -I kit (Red oxide finish)

PLEASE SEND FOR
FREE BRITISH CATALOGUE

(Comprehensive Am trican Heathkit Cata-
logue-over 200 Models-I/- post paid)

VALVE VOLTMETER, Model V -7A. 7 D.C.,
A.C., r.m.s. and pk. to pk. voltage ranges 0-1.5 to
1,500 v. £13 18 6

Sin. OSCILLOSCOPE, Model 10-12U. Has
wide -band amplifiers, essential for TV servicing,
F.M. alignment, etc. Vertical freq. response 3 c/s.
to 5 Mc/s. T/B covers 10 c/s. to 500 Kc/s in 5
ranges. NEW LOW PRICE. 132 12 6

" OXFORD" TRANSISTOR PORTABLE
Model UXR-2. A luxury two waveband receiver,
ideal for use in the home or out of doors. £14 18 0
SHORT WAVE TRANSISTOR PORT-
ABLE, Model RSW-I. Four bands (2 short.
Trawler and Medium). E19 17 6

GRID DIP METER, Model GD-IU. Con-
tinuous coverage 1.8 to 250 Mc/s. Self-con-
tained. 5 plug-in coils supplied. LIO 19 6

VAR. FREQ. OSCILLATOR, VF -1U.
Calibrated 160-10 m. Fund. outputs on 160 and
40 m. Ideal for our DX -40U and similar
transmitters. E12 10 0

L35 15 0 HI-FI FM TUNER. 88-108 Mc/s. Tuning unit (E2 15 0 incl. P.T.) with
£29 15 0 10.7 Mc/s. I.F. output and I.F. amplifier (E13 3 0) complete with

cabinet and valves ; self powered. Total El5 18 0

HI-FI AM/FM TUNER. FM : 88-108 Mc/s.; AM :
16-50, 200-550, 900-2000 m. Tuning heart (E4 13 6,
incl. P.T.) and I.F. amplifier (al 16 6) complete with
cabinet and valves ; self powered. Total L26 10 0

GC-IU

CAPACITANCE METER, CM-IU. Direct -reading
4iin. scale. Full-scale ranges, 0-100 µµF, 0-1,000
µµF, 0-0.01 µF and 0-0.1 µF. El5 15 0

All prices include free delivery U.K.
DUAL -WAVE TRANSISTOR PORT-
ABLE, Model UXR-I. Medium and long

Deferred terms on orders above £10 wavebands. Real hide case. El2 II 0

Please send me FREE CATALOGUE
Full details of model(s)

I NAME
I (BLOCK CAPITALS)

ADDRESS

(Yes/No)

DAYSTROM LTD
DEPT. SW4, GLOUCESTER, ENGLAND

A member of the Daystrom Group
manufacturers of the

SW4 I WORLD'S LARGEST SELLING ELECTRONIC KITS
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