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KW 2000A TRANSCEIVER

180 watt P.E.P. operation on all amateur
bands 10-160 metres, complete with A.C.

power supply £99() inclusive

ALSO AVAILABLE FROM STOCK
KW VANGUARD transmitter, 10-160 metres
AM and CW £73.0.0

| KW VESPA transmitter, 10-160 metres SSB,
AM and CW complete with AC PSU £120.0.0
KW600 linear amplifier, 500w P.E.P. 572B tube
built-in power supply £110.0.0

Exclusive U.K. agents for DAVCO and HAMMARLUND equipment.
Agents for Sommerkamp equipment, including the transistorized transceivers, Collins, Drake, Swan, Mosley, Hy-gain, CDR, Kokusai mechanical
filters, Tokai walkie talkies. Microphones, co-axial cable and all your amateur radio equipment always in stock.

CONTACT YOUR LOCAL DISTRIBUTOR

AGENTS IN MANY COUNTRIES
DIRECT SHIPMENTS MADE ALL OVER THE WORLD
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Eddystone EA12

Amateur communication receiver

An amateur bands double-conversion
superheterodyne receiver, for a.m, c.w.
and s.s.b reception. For all amate
channels between 1.8 MHz and 30 MHz in
nine 600 kHz bands with 28 MHz to
30 MHz in four bands.

Primary features. Crystal controlled 1st
oscillator, 2nd oscillator with continu-
ously variable selectivity to 50 Hz, muting
switched or by external relay, twin noise
limiters, for a.m/c.w, and s.s.b, short-
term drift better than 20 Hz and less than
100 Hz in any one hour, ‘S’ meter cali-
brated in nine levels of 6 dB and dB
levels beyond ‘S9,’ two a.g.c time
constants, deep slot filter, independent
r.f, i.f, and audio gain controls with
outputs for f.s.k and panoramic adaptor.
£185.

EC10 communications
receiver

The fully transistorized EC10 communica-

tions receiver, supreme in its class,
covers both medium wave broadcasting
and all shortwave service to 30 MHz. In-
corporating the famous Eddystone tuning
drive, with logging scale and auxiliary
vernier, shortwave reception is particu-
larly simple. Battery operated or from
optional a.c mains unit. £48.

840C A.C or D.C comm-
unications receiver

An 8-valve receiver with gap free cover-
age from 600 to 10 metres providing
excellent reception of broadcast pro-
grammes and all major s.w channels
including marine and international dis-
tress frequencies. The famous Eddystone
extended band spread and logging scale
is an essential feature. Suitable for a
wide range of a.c and d.c voltages.
Fully tropicalized. £66.

940 13-valve high
sensitivity receiver

A superb high performance receiver
incorporating two r.f and two i.f stages,
push-pull output and silicon diode noise
limiter circuit. Gap free coverage from
480 kHz and suitable for reception of
c.w, a.m, and s.s.b modes. Exceptional
sensitivity and stability. Built to profess-
ional standards for the serious listener.
£133.

Comprehensive information from your Eddystone distributor or from: Eddystone Radio Limited,
Eddystone Works, Alvechurch Road, Birmingham 31. Telephone Priory 2231. Telex 33708

A MARCONI COMPANY

LTD/ED23
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you look at it — We are the Antenna People

> HORIZONTALS : TA-33 Jr. TA-32 Jr. 10, 15 and 20 metre beams.
I\ g . = MP-33. 10, I5 and 20 metre beam.
59 qm; =4 A-203-C. 20 metre monoband beam.
; g3 59 . A-315. 15 metre monoband beam.
EvwlTg A-310. 10 metre monoband beam.
LoV OVEDO
[ Sl e t,h", TA-33, TA-32 and TA-36. 10, 15 and 20 metre 2 kWV rating beams.
P E-U 2PDoE TD-3 Jr. 10, 15 and 20 metres. Trapped dipole.
=4 e
> RE9e g <& Short Wave Listeners’ Antennas : SWL-7 Broadcast Short Wave Bands.
Q m“?‘-oNo aw;-g RD-5 Ham Bands. 10, 15, 20, 40 and 80 metres.
SUSEYES
S .\ "o gf
; 9__2(\‘0 5 s
1> 169 . 829 B SELECTED PRICES -
h— xd 28c4 RV-4 ... ... £16 10 0
- I8 gz T TA3r .. €11 0 0O
,.l,:. =2 V-3Jr. .. £8 5 0
>0xZ e \ A-310... .. £18 3 0
& Lo eF MA-3 ... .. £11 0 0
(7] >;|: 2] Carriage and |nsurance
El = rvl-. = TA33 extra.
0 = )
A 'E ;:t 7;?/
V3. >
|
'

Send for complete Catalogue, containing full details of Antennas and other technical information. 25 pages |/-.

Telephone: Costessey 2861, orders only
”ﬂ-’/ﬂy %om.:do&l 40, Valley Road, New. Costessey, Norwich, Norfolk Nor, 26K

S WA THE MOST RELIABLE AMATEUR TRANSCEIVER EVER
MANUFACTURED. ASK THE AMATEUR WHO OWNS ONE

Full range of accessories :

100 Kc. calibrator kit £9.10
Opposite sideband kit £8. 15
Transistor V.O.X. ... £16. 0

Sideband suppression :
40 dB.

Carrier  suppression :

50 dB. Remote V.F.O. with22
Lower sideband 80m.- adaptor for up to
40m. 200 Kc. split fre-

quency working ... £50. 0

Upper 20-15-10m. (oppo-
A Gl Remote V.F.O. with 22

site sideband kit avail-

able). adaptor for full
band split frequency
working ... £57. 0
Basic transceiver with A.C. supply/speaker, £250
@ Big Signal well in excess of 400w. P.E.P. SSB, up to 320w. C.W,, 125w. A.M.
S N N See your appointed Agent
Precision dual ratio tuning. LONDON: Philadelphian Electronics, 183 Broadhurst
O DG AR DI AL 65 MIDLANDS: J. B. Lowe, 115 Cavendish Road, Matlock,
Immediate delivery. Top allowances on modern Derbyshire.

trade-in equipment. SCOTLAND: L. Hardie, 542 George St., Aberdeen.

First class after sales service. PETER SEYMOUR LTD

Latest brochures available from your supplier. 410 BEVERLEY ROAD, HULL, YORKSHIRE
Telephone: 41938 (43353 after 7.30)
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JOYSTICK -

Turns PRO

History repeats itself!

Throughout the development of radio com-
munication the keen private experimenter has
contributed largely to the advance of our science.
The amateurs of the thirties pioneered reliable
shortwave transmission and reception. Basic
theories and their practical application are to
this day latched in the fertile minds of ingenious
men who are the leading amateurs of our time.

The Joystick Aerial System can now be regarded as the
perfect example of a purely amateur development
“ turning professional.” Thousands of Joystick variable
frequency aerial systems have been sold. The enormous
number of enthusiastic testimonials that have accumu-
lated at the Joystick factory are now in themselves calling
for a separate filing room! The continuing success of the
VFA has not only spread right round the world but has
finally penetrated the barrier of professional and official
circles. Professional bodies in the U.S.A., Europe,
Africa and the Far East have ordered VFA systems for
operational use and for experimental work. Security
forbids the whispering of names but clearance has been
given to mention the Nigerian Police and an Australian
fire control organisation.

In the Scottish fishing boats which have installed the
system communication with other ships and shore
stations has become considerably more reliable over
difficult paths.

This VFA system is a remarkable invention and its
unique quality of high performance at any selected
frequency from 1 M/c. to 30 M/cs.—particular from
difficult locations—has radically changed the attitude of
both the licensed amateur and the shortwave listener
towards their aerial problems.

Each Joystick VFA system is complete with a Joy-
match matching unit suitable for each type of operation.

Scottish Fishing Boats.
Aerial Problems
solved !

The Joystick aerial was successfully
subjected to the most rigorous tests
under appalling weather conditions
aboard the MFV Crystal Sea
OB104 and the MFV Margaret Ann
OB79 out of Mallaig. Previously
the old-fashioned wires had to be
lowered every time the ships’
derricks were used. Communica-
tion with shore stations and other
ships was consistently good.

Joymatch Type 3A — General
short wave coverage for SWL
Bandswitched for amateur bands.

Joymatch Type 4 — (Similar to
Type 3A) For transmission and
reception. Bandswitched on 160~
10 metres.

Joymatch Type 2A —
General medium wave cover-
age extending over short
wave spectrum.

Joymatch Type 4RF —
For transmission and recep-
tion on 160-10 metres. In-
cludes RF meter for peak
efficiency. model).

Joymatch Type 3 — General
shortwave coverage SWL (Junior

You cannot afford to ignore the potential of the Joystick
VFA. The system is simple to use—the Joystick VFA
will clip to a chimney, tree or mast, can be laid upon a
pelmet, stood in the corner of a room, will even give a
good account of itself in a basement.

Mobile Joystick systems are available and a new marine
model has been introduced for the nautical types!

You are strongly recommended to contact the Joystick

factory immediately (or one of our agents) for a brochure

with full details.

U.K. AGENTS :

G. W. Smith & Co. (Radio) Ltd., 3 Lisle Street, London, W.C.2.

Stephens-James Ltd., 70 Priory Road, Liverpool, 4.

Chas. H. Young, 170/172 Corporation Street, Birmingham, 4.

R.S.C. (Manchester) Ltd., 326 Argyle Street, Glasgow, C.1.

(and all branches) or ask your local dealer.

Overseas :

Franlc:e: Vareduc-Cominex, 2 Rue Joseph-Riviere, Paris, Courbevoie,
rance.

Scandinavia: Permo, Nygaardsgaten 42, Fredrikstad, Norway.

West Germany: Ing. Hannes Bauer, 86, Bamberg, Homthalstrasse, 8,

Stotz & Goessl, 8 Munchen 15 Bayeratrasse 3,

and World Wide Agenc1es

U.S. Patent No, 3274600

S. Africa Patent No. 63/4389

U.K. and World Patents applied for.

PARTRIDGE ELECTRONICS LTD. |
Caister House, Prospect Road, Broadstairs, Kent. I
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LAFAYETTE 10-80 Metre SSB/AM/CW Amateur Receiver LAFAYETTE KT-340
5 HAM BANDS PLUS WWV COMMUNICATION

3-5-4-0 Mc, 14-0-14-5 Mc., 28-0-29-7 Mc.
70-7-5 Mc.  21-0-21-5 Mc. WWVat [5Mec, RECEIVER

75 gns. @ Mechanical Filter for Exception Selectivity. SEMI-KIT
Y

@ 12 Valves Dual Conversion @ Automatic
Noise Limiter,
EXTRAS : @ Product Detector for Selectable Upper
and Lower Sideband Reception,
100 Kc/s. xtal @ Complete with Crystals for 80, 40, 20, IS

35/~ and 10 Metres.
@ 100 Kc. Crystal Calibrator and Crystal
Speaker Mate BFO. N . i
55/ 8§ * Meter-Calibrated in * $* Units 1-9
and to +40 dB.
MODEL HA.350 Lafayette’s newest and most advanced communications receiver. Dual conversion circuitry features an . . .
image and IF rejection of more than 40 dB. A product detector, providing selectable upper or lower sideband, soives Build this vdvonderfgl "‘IFe;V" and
the problems in SSB r ion. Tunable presel circuit gives sensitivity of less than | microvolt for 10 dB signal-to- SavEm POLDCEN upplie se"‘;"
noise ratio. Selectivity : Bandwidth of 2 Kc. at 6 dB down and 6 Kc. at 60 dB down using mechanical filter. Front ¥ RrF“am o Aireed 'e.:ez
panel 100 Kc, crystal calibrator reset control used in conjunction with the 15 Mc. WWY station assures accurate ’“‘:,“"IFe d stlc "L“ a‘ready :"t'
calibration. CHECK THESE SPECIFICATIONS ! Audio output : l-watt maximum. Speaker impedance: 8 ; and aligne:! i : a"S perce.?‘use '."n Ll
500 ohms (speaker not supplied). Front panel controls : Preselector ; Cal—On/off ; Band Selector ; Receive/Send ; ;”’"s' Supp ie - '?'. J '“j"’b‘ d_‘
Tuning Cal Reset ; Function—Off/AM/SSBI-CW/SSB2 ; RF gain ; AF gain ; ANL ; Phone jack. Valves ; 6BZ6— paves 5"56"5 KCT“'S'S"M y a"I S
RF amp. ; 6BLB—Xtal controlled lst mixer ; 6BE6—2nd mixer ; 6BA6—VFO ; 6BA6—IM amp. ; 6BA6—IF amp. ; covermzt I RE s._d 21 ; s'ta L
6AL5—AVC rectifier and AM noise limiter ; 6AQ8—product detector and crystal calibrator ; 6AV6—Ist audio corporal eft' fier ‘g o, As N‘gl:'
amplifier ; 6AQS5 audio output ; 6BA6-BFO ; OB2—regulator. Silicon Full Wave rectifier. Size : I5"W. x 74"H x A SQ' rrr?:telrp 'g;;ands.p;-ea':i el
10"D. For 230v. 50/60 cps. AC. Wt., 25 |bs. Less Calibrator Crystal. trimmer, etc. Operation |15/230v,
IMMEDIATE DELIVERY . PART EXCHANGES A.C. Price 25 gns, carr. 10/-,
HAM-I. 4 BAND
S L] F.s.1 COMMUNICATION
MODEL S.W.3 FIELD STRENGTH RECEIVER

Four wavebands covering 535
kefs.=30 Mc/s. Five valve
superhet circuit, Incorporates
S m:‘ter, B,F.O.B, B{\NDSPREAD
T 7

G, -IN
SPEAKER, FERRITE AERIAL
AND EXTERNAL TELESCOPIC
AERIAL, Operation 220/240v,
AC. Supplied brand new with
handbook, £16/16 /-, carr. 10/-.

Freq.: I:1 to [:3. METER
I00uA DC meter. Freq.: 1-250 Mcfs.
Available 52 or_ 75 100bA DC meter.
ohms, Bargain Offer Bargain Offer, 45/-.
79/6. P. & P. 2/6. P. & P. 2/6,

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. | 21/32” square fronts.

50uA 32/6 5mA 22/6 1A DC 22/6
100A 29/6 10mA 22/6 2A DC 22/6
W0ua 25 domAme aDehle
e = m v /
50-0-50uA 29/6 |00mA 22/6 10vDC22/6 500vDC22/6 150v AC 22/6
00-0-1001:A27 /6 150mA 22/6 20v DC 22/6 750v DC ISR ounc azie
500-0-500uA22/6 200mA 22/6 50vDC22/6 \3vAC22/6 500v AC22/6
1-0-ImA 22/6 300mA 22/6 100vDC22/6 S0vAC22/6 ‘S'Meter29/6

LAFAYETTE HA-63A COMMUNICATION RECEIVER

OUTSTANDING VALUE High class receiver covering 550
Ke/s.—41 Mc/s, on 4 bands. Incore
porates 7 valves plus rectifier. RF
stage, illuminated ‘S’ meter,
1-51V sensitivity, electrical band-
spread on the 80/40/20/15 and 10
metre bands, siide rule dial, aerial
trimmer, B.F.O., noise limiter.
Output for phones or speaker.
Operates on 115/220/240v, AC,
Supplied brand new and guaranteed

ImA 22/6 500mA 22/6 150vDC22/6 Larger sizes available— with manual, 24 gns. arr. 10/-,
2ZmA 22/6 750mA 22/6 300vDC22/6 send for lists
LAFAYETTE NUVISTOR Bug K £ s d. R209 Mk. Il COMMUNICATION RECEIVER
GRID DIP METER (as iliustrated) EI‘;gctr:I)\’isc'keys |z :g g 11 valve high grade communication receiver
Compace crue one hand operation. | Mechimeal Frs 3 add b B
Frequency range [-7-180 Mc/s. 230v. Anliidies0 O vernier drive, B.F.O, ‘Aerial teimmer pinternal
AC operation. Supphe.d complete Lal;aye:ge De-Luxe V.F.O. nmo speaker and 'I2v. D.C. internal powe'r supply
vivllir;wal" coélas" a"Sd/ i) Field S:r::\egt::sr‘l'eéers L ¢ Supplied in excellent condition, fully tested and
= ORCIAD 250 Mc/s, . .. 312 6 checked, £22/10/-. Carr. 20/-.
KYORITSU Transistorised Field
GRID DIP Strength Meters, 2-5-
METER 55 Mois, T 419 6 STAR SR.600 AMATEUR COMMUNICATION RECEIVER
Hand held. 220/ Coaxial Aerial Change N | Ited tri
240v. AC., 360 Kcfs. Over Relays ... 2for 119 6| Comversio e Some 80°10 mrabra
220 Mc/s., £12/10/-, H.R.Q, Dials <. 1 7 6] band receiver. Extremely high
P. & P. 3/6. H.R.Q. Coils. Full set of sensitivity,  selectivity and
9 oils ... .. 1010 © stability. Special features
1 Amp. R.F. Meters ... 10 6] inciude 3 LF. stages, crystal

controlled oscillator, 4 section
ARS8D OR LF RECEIVERS | L/C filter, *S” meter, B.F.O,,
. . .N.L., 100 kcfs. crystal cali-
A good selection always available brator, etc. Supplied brand

TRAN-
SISTORISED
GRID DIP
METER

9v. DC, 440 Kc/s.—
280 Mcfs., £11/1} /-

from £30. new_and guaranteed. 95 gns.
P. & P. 3/6, S.A.E. for full details. \
LONDON AGENTS FOR:—
SILICON RECTIFIERS @® TW ELECTRONICS
£ s.d | @ copar LAFAYETTE V.H.F. RECEIVERS :
200 P.I.V. 200 mA 2 6 GREEN HA-55A Aircraft Receivers. 108-
200 P,L.V, 6 amp.... 56 o 136 Mcfs. 2 R.F. stages. Built-in speaker.
400 P.1.V. 3 amp. (5.G.R.} 10 0 @® CONTACTOR SWITCH- 115/230v. A.C. Wonderful  value,
400v. P.L.V. 3 amp. 76 GEAR £19/7/6. Carr, 10/-.
1,000v, P.L.V. 650 mA 7 6 @ PARTRIDGE AERIALS HA-52A F.M. Receiver. 152-174 Mc/s.
800v. P.L.V. 500 mA 5 6 Fully tuned R.F. stage and 3 L.F. stages.
400v, P.I.V, 500 mA 3 6 HAMMARLUND Built-in  speaker. 115/230v. AC
800v. PL.LV. 5 amp. 76 Wonderful value, £20. Carr. 10/-.
oo Py, A io SP-800JX RECEIVERS GROUND PLANE ANTENNA
SLARA m ] N A g A
Zov., PV 100 amp. .. 2 9 6 E::I Icet;:v::lsl;:n SI:O e'f(ccl:iles:: P‘CI:,I:: gg.lzgl:l:t::r either of above receivers,
Discount for quantities. Post extra dition at £§00. g
OPEN
s m—s »m| G W, SMITH & CO. (RADIO) LTD.| =~
EXCHANGES
LAATS AR ¢ 3-34 LISLE STREET, LONDON, W.C2

LSLBEES Phone : GERRARD 8204/9155 Cables: SMITHEX LESQUARE WELCOME
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Post Free
AMATEUR RADIO ANTENNA HANDBOOK. 157 pages (by H. D. Hooton,

W6YTH) 0o veee 248, 0d.
AMATEUR RADIO (by F. G. Rayer, G3IOGR) .. ver 318, 6d.
ANTENNA ROUND-UP (by CQ) ...coovnviniinninnniniiieniiosensianiinens wee 258, 0d.
ANTENNA ROUND-UP (Vol. 2) .... . 30s. oOd.
ANTENNA HANDBOOK (A.R.R.L., 10th Edition) ............ . 19s. 6d.
BASIC MATHEMATICS FOR RADIO AND ELECTRONICS .. 18s, 3d.
BEAM ANTENNA HANDBOOK, New Edition ............... 28s. 0d.
BETTER SHORT WAVE RECEPTION 24s. od.
CHART OF INTERNATIONAL FREQUENCY ALLOCATIONS—GENEVA (Oﬂiclal,

10 Kc to 40 Ge.), New Edition, 24in. x 16in, wide folding pages .........c...cc.oceunnes 31s. 6d.
COMMUNICATION RECEIVERS .. ...ccociiiiiiiiiiiieinnivnieniionciennns . 3s. 5d.
CQ ANTHOLOGY 45-52 ........ 16s, 9d.
CQ ANTHOLOGY (1952-1959) .... . 25s. 0d.
COURSE IN RADIO FUNDAMENTALS (A.R.R.L.) . ..cccooiiiiiiiniiiiiiniennnncienineienee 10s. 6d.
ELECTRONIC CIRCUITS HANDBOOK .........ccoccviiiiiriiinieenransenscasserssrssencesienenss 24s. o0d.
FOUNDATIONS OF WIRELESS .................... . 22s. 3d.
FUNDAMENTALS OF SINGLE SIDEBAND (Collins) ......... . 49s. 6d,
GETTING STARTED WITH TRANSISTORS (GERNSBACK) 28s. 6d.
GUIDE TO AMATEUR RADIO .... 5s. 9d.
GUIDE TO BROADCASTING STA I Gacaen0oa000es000000000000c0000 . 6s. 9d.
HAM ANTENNA CONSTRUCTION PROJECTS. 157 pages (Sams) 24s. 0d.

HAMS INTERPRETER ..., 8s. 6d.

HANDBOOK OF HAM RADIO CIRCUITS (by W9CGA 24s. 0d.
HINTS AND KINKS Vol 6 ......cccoocvvriiviiiniiininiiiininiin . 11s. 0d.
HOW TO BECOME A RADIO AMATEUR (A.R.R.L) . . 10s. od.
HOW TO IMPROVE SHORT WAVE RECEPTION ....... 20s. 0d.

LEARNING MORSE ........ccoccoviiiiiiniiiniiniiii e . 28, 3d,
LEARNING THE RADIO TELEGRAPH CODE (A.R.R.L.) 4s. 6d.
MANUAL OF TRANSISTOR CIRCUITS (Mallard) .... . 13s. 6d.
MOBILE HANDBOOK (Published by CQ) ............. . 24s. 0d.

MOBILE MANUAL (Published by A.R.R.L. 24s, 6d.
MODEL RADIO CONTROL (E. L. Safford) 24s. 0d.
NEW RITY HANDBOOK ................ 32s. o0d.
NEW SIDEBAND HANDBOOK (by CQ) ... 25s. 6d.
NOVICE HANDBOOK, Tx and Rx, 150 pages ....... 23s. 6d.
OPERATING AN AMATEUR RADIO STATION (A.R.R.L. 2s. 8d.
PORTABLE TRANSISTOR RECEIVER ... 3s. 0d.
QUAD ANTENNA 23s. 0d.
RADIO AMATEUR EX 5s. 9d.

RADIO AMATEUR HANDBOOK (A.R.R.L.), 1967. Available early March
Paper Edition 44s. 0d.
Buckram Edition 54s. 0d.
RADIO AMATEUR OPERATOR’S HANDBOOK (Data Publications) .........
RADIO AMATEUR CALL BOOK (U.K. only. 1967) .
RADIO CONTROL MANUAL ........cc.ccccovininnens
RADIO CONTROL FOR MODELS (F. C. Judd)
RADIO DATA REFERENCE BOOK ............c.oee...
RADIO HANDBOOK (Wm. L Orr) (17th Edition) ..,..,.
RADIO VALVE DATA (lliffe). Eighth Edition
SSB EQUIPMENT ...
§9 SIGNALS ...............
SHORT WAVE LISTENING .
SHORT WAVE RECEIVERS FOR TH
SHORT WAVE RADIO AND THE IONOSPHERE (Iliffe) .................
SINGLE SIDEBAND FOR THE RADIO AMATEUR (A.R.R.L,) (4th Edition)
SURPLUS SCHEMATICS (Published by CQ) ............. . 21s. Od.

SURPLUS HANDBOOK (Editors and Engineers) ....... 24s. 0d.
SURPLUS CONVERSION HANDBOOK (including ‘ Command Sets’’) . 24s. od
TECHNICAL TOPICS FOR THE RADIO AMATEUR .... 5 10s. 8d.
TELEVISION EXPLAINED (iiffe) .... 13s. 6d.
TRANSISTORS THEORY AND PRACTICE (R, 23s. 0d.
TRANSISTOR RADIO HANDBOOK (Editors and Engineers) 45s. 0d.

UNDERSTANDING AMATEUR RADIO ........... . 19s. 6d.

VHF HANDBOOK (Orr W6SAD 24s. 0d.
VYHF MANUAL by A.R.RL. ........ 21s. 6d.
YHF FOR THE RADIO AMATEUR (CQ) ... 28s. 0d.

WORLD RADIO AND TV HANDBOOK, 1967 6d.

Awailable from SHORT WAVE MAGAZINE
Publications Dept., 55 Victoria St.,, London S.W.| - Abbey 534i

(Nearest Tube Station: St, James’ Park)
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supplies and ideas
for the elsctroaic

and radip enthusiast

| should like a copy of the
Electroniques Hobbies Manual
Enclosed is a cheque/P.O. for 10/6.

NAME

ADDRESS

R.8.G.B.3

Below, we’ve summarised 2 pages from the
Electroniques Hobbies Manual
606 PAGES REMAIN TO BE SEEN (when you've got your Manual)

With the new Hobbies Manual, you can
obtain these —and over 11,000 other
items —direct from Electroniques or
through your local Electroniques dealer!
The service is fast; the range is the
most comprehensive ever offered. And
the components, which are supplied by
85 leading manufacturers, meet every
kind of need —whether the project is
advanced or elementary!

1 Transistor Coil Packs (Qoilpax)
These silicon transistor units are avail-
able in General Coverage and Hamband
versions., The IF frequency is 1620 Kc/s,
ready for use with our filters and IF
amplifiers as well as existing receivers as
the second IF. The Manual contains
comprehensive technical data and other
useful information on these items.

2 Oscillator Modules

Fully transistorised, these oscillator
units can be used for BFO, VFO or CIO
applications. The BFO units include a
variable capacitance diode as the tuning
element, permitting remote control by
linear law potentiometer. Extremely
stable (better than -002%, per degree C),
they have an exceptionally pure oscillator
waveform.

3 IF Strips and Filters

Two units are available—one at 1-62 Mc/s
IF for use with Qoilpax, the other for
use at 455 Kc/s as a second conversion
IF strip or as a main 455 Kc/s unit, Both
include a half lattice crystal filter, AGC
control, AM and SSB detection and BFO
injection for CW reception. A third unit,
also at 455 Kc/s, uses a ceramic filter.

4 Power Modules

These small stabilised power units
operate directly from 6-3V AC heater
supply. Two outputs available: 6:2V at
50mA Zener stabilised, and 9-0V at 70mA
MAX unstabilised. Either polarity can be
earthed providing AC supply is floating.

5 Coils (Stabqoils)

A comprehensive range of transistor
coils is available for intermediate fre-
quencies of 455 Kc/s and 1.62 Mc/s,
together with a complementary range of
IF transformers.

Send now for your Manual,
coupon above, to this address:
Electroniques (Prop. STC Ltd.) Edin-
burgh Way, Harlow, Essex. Telephone:
Harlow 26777.

on the

High-grade components for amateur communications

electroniques

67/4MG
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51 Wellington Street, Matlock, Derbyshire
Il Bl LOWE Tel.: Matlock 2817 (or 2430 after 6 p.m.)

As the temporary import surcharge has been removed, | am happy
to say that | can reduce the prices of Sommerkamp gear as shown,
and | honestly can’t think of better value for money.

Also in stock at time of going to press :—

RECEIVERS :
New
LAFAYETTE HA350, HAS5A aircraft receiver, NATIONAL
NCI90Y, special price (£97 normally) £75
Second-hand

REDIFON R50—A magnificent thing, but it nearly fills the shop !
The owner wants £75 for it, but somebody please, please make
an offer before it grows roots.

EDDYSTONE 358—I| seem to have cornered the market ! | have

FR-100-B Rx. 80-10, mechanica and crysta filters, 4, 21 and some good ones at £20. | know they are pretty dreadful, but
0-5 kc/s. Better than § UV for 10 dB S/N. £112.0.0 surely must be worth the price.

NATIONAL NC77X~-Mint £20

NATIONAL NCI2|—Mint £30

HALLICRAFTERS S120—Al £18

HRO—Unmarked, 9 coils, a beauty ... £25

MARCONI CRI50 double diversity with Marconi | kefs. and

2 ke/s. filters. Will fit into an average ballroom quite nicely £35§

RAI—A| £35

KW77—Al £75

EDDYSTONE 740—At £25 these must be good value.

EDDYSTONE 840C—Mint.  Magnificent looking even if the
performance is only average. |always think of an 840C as biting
into a large chocolate eclair and finding no cream inside ! !
However, lots of people buy them at higher prices than mine,
so who am | to argue ... £40

CR100-—Performance O.K. but tuning mechanism occasionally

slips £
HALLICRAFTER $X24 SKYRIDER DEFIANT—Tired but still
£10

defiant ...
HAMMARLUND SP600JX—Very, very few Rx's do ! enthuse
FL-200-B Tx. AM/CWV/SSB. 240W. p.e.p., 100W AM. VOX, PTT, about, but this is one of them. | have a bunch of unmarked
Break-in CW. Sidetone monitoring. Connectors for transceive beauties at £95 each and worth every penny of it.

with the FR-100-B supplied. Note :—The 6JS6A finals are the
same electrically as the 6HF5 so the power ratingsare conservative. TRANSCEIVERS :
£130.0.0 New
NCXS Mk. H, Swan 350, KW2000, Tokai 285 mc/s. walkie talkies

£10.10.0—pretty much the same as any other, but maybe
a bit better and a bit cheaper.

TRANSMITTERS :

KW500 LINEAR—A| £50
HAMMARLUND HX50—160-10 £80
TIGER 100—AI—160-10 ... £45
HEATHKIT DXI|00U—A|—160-10 £45
NEW—CODAR ATS
ODDS AND ENDS :

NOMBREX TRANSISTOR SIG. GEN.—Mint £7
KYORITSU GRID DIP METERS—New ... ...£12,10.0

BUG KEYS—New ... ... £4.10.
ELECTRONIQUES HAM BAND COIL PACK QPI66 Mk. VI,
new ...£12,10.0
FL-1000 Linear. 4-6JS6A’s for a legal 400 watts p.e.p. OUTPUT. ELECTRONIC KEYERS—New ... .. £16.10.0
EooMoRy HANSON TRANSISTOR CHECKER—New ... ... t6
FILTERS, LAFAYETTE MECHANICAL ... .. £2.19.6

KVG 9 mc/s. crystal XFIA, IS gns.; XF9B, 19 gns.

HYCON 2215 kcfs. 2'5 kefs. crystal £10

MINIATURE TUBULAR TRIMMERS. 4-5pF and 3-15pF, 1/~ each
or 5 for 4/-,

1000 pF feedthrough, 6éd. each, 5/- dozen.

N1500 neg. temp. 1 pF. Stop drifting éd. each, §/- a dozen.

Disc ceramics 500 volt -01, 6d. each, 5/- a dozen. -00I, 4d. each,
3/6 a dozen.

Try me for odd valves—such odd ones as 6KE8 or 6GHSA that

nobody except the manufacturer has heard of ! A s.a.e. will get you

stock lists which include lots of useful bits and pieces at low prices.

Postage—Please allow plenty, the excess will be refunded. Trade-

ins and H.P. a pleasure (particularly to the Credit Company !)

SERVICE DEPARTMENT :

Just as | thought, John is proving worth his weight in gold. In-
cidentally, | wouldn’t mind betting that 95% of Rx’s in use could
be improved by meticulous alignment. In fact, I'll stick my neck
FT-100 Transceiver. I50W p.e.p. all transistor except driver out and say that if you bring your set along and we can’t improve
and P.A, 137 x 6” x 10” deep. £180.0.0 it—no charge ! Fair enough ?

FULL DETAILS ON REQUEST 73 de Bill. VESDP/G3UBO.
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For ALL YOUR YHF EquipMeNT .

TW means unequalled performance and throughout the world there
are thousands of highly satisfied users

TW COMMUNICATOR—2 and 4 metre Transreceivers with all transistor receiver 10-15w
transmitter QQV03-10 P.A. Single band unit—12 volt operation—high level
modulation. 2-144-146 Mc/s: 4 70-1-70-7 Mc/s. Size 12" x 41" x 7" deep. £75.0.0

TW VHF TRANSMITTER—available for 2 and 4 metres;
P.A. efficiency better than 509 at 2 metres £29.0.0

TW MOBILE RECEIVER—A full specification receiver in miniature
—available for 2, 4 and 160m. 160m. £23. 2m. £34

TW NUVISTOR CONVERTER—over 2000 in use by amateur and professionals alike
—low noise—high gain; available for 2 and 4 metres £17, or 13 gns. less PSU

TW Electronies @

120 Newmarket Road, Bury St. Edmunds, Suffolk. Telephone Bury St. Edmunds 3931

N. W. ELECTRICS ~VaNGiesters o

THE NORTH’S LEADING STOCKISTS OF

THIS MONTH’S SPECIAL OFFERS EDDYSTONE RECEIVERS &

COMPONENTS
Vnyoae;'ia?s 'onrl;:'j,e (S'orry noal indicators), 45/, T.W. ELECTRON ICS
post 6/-. RECEIVERS, TRANSMITTERS,
CONVERTERS

V.H.F. Receiver Type R220. Crystal controlled,
single channel, 70-80 Mc/s. Mains input. Loud-

speaker, circuit supplied, but less crystal, HALSON MOBILE AERIALS
£3.10.0, post 10/-.
DENCO COMPONENTS

R.A.F. Modulator Ex. TRI986 VHF Trans-

mitter. EF92-EL91-P.P.6C4. Circuit supplied, ’

mitter. EF%2 ‘@’ MAX CHASSIS CUTTERS
New Morse Keys, Army Pattern. With cover, We have tremendous stock of small components

lead and Jack plug, 5/-, post 2/6. for Valve and Transistor Circuits, Meters, Test

Equipment, G.D.O’s. Field strength Meters.

Specialists in repair, alignment of all types of
G3MAX ’ G3SMI ’ G8SB P communication receivers.




FOR THE RADIO AMATEUR AND AMATEUR RADIO
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SHORTWAVE

EDITORIAL

We have often enough outlined broadly what might be called the Argument
Pur pose for Amateur Radio in face of the Pressure on Ether Space—it being
agreed that the ether, like the air we breathe, is free for all to use, subject to reasonable safe-
guards.

To deal with some questions so frequently asked when Amateur Radio is under discussion,
such as—*“ What good are amateurs?”— *“ What do they do?” — * Can they serve any
useful purpose?”. The quick answer is, of course, that the mere fact of there being some
12,000 of them in the U.K. alone, and over 400,000 in the world of the West as a whole, is by
itself a good enough reply to these questions. If no benefits flowed or advantages accrued
Jfrom the pursuit of Amateur Radio, it could not possibly exist on such a scale — and continue
to expand at the rate it does.

It is this fundamental interest in and practical knowledge of radionics that make the radio
amateur, and the Amateur Radio movement, so important from the national point of view.
As a nation, we are among the leaders in the Electronic Age into which the world has now
moved. Amateur Radio is one of the influences by which radionics engineers and technicians of
the best type are produced. This is not an imaginary or high-falutin’ conception of the value of
Amateur Radio, nor even a theoretical appreciation of its potential usefulness, but is actual
Jact, proved over and over again. These lines will fall under the eye of some of the leaders,
senior engineers and executives, of the radio industry, to say nothing of many “ lesser lights ”
in it — let them ask themselves how much they owe to Amateur Radio, and whether it was
not as transmitting amateurs that they got their start!

For its educative influence alone, therefore, the healthy development of Amateur Radio is of
the utmost importance to the nation. Those who, as juniors, learn the fundamentals simply
because they want to get on the air, go on to take out a licence, and then have ideas of becoming
professional, are regarded within the radionics industry itself, and by the Services, as being
of the very best — provided they progress to getting themselves properly qualified. Amateurs,
as amateurs, cannot expect to get far in a professional environment.

And in the larger context, can it be seriously suggested that tens of thousands of radio amateurs,
in daily communication with one another all over the world — and to a lesser degree the
correspondence, personal contact and mutual interest which such communication entails —
do not together contribute anything to the international understanding and co-operation which
has so far eluded the politicians ?

The fact is that the true potential of Amateur Radio is as yet only dimly realised even within

the circle of its own adherents! 47{
sl

/

WORLD-WIDE COMMUNICATION
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DISCUSSING SINGLE SIDEBAND

TRANSISTORS IN SSB CIRCUITS
EXPERIMENTAL TRANSCEIVER—
DESIGN PROBLEMS
ENCOUNTERED — CASCODE
AMPLIFIERS—BALANCED
MIXERS — VFO CONSIDERATIONS

Part X

B. A. WATLING (G3RNL)

In this article—the tenth of a series started with
our issue for December 1965—the discussion is
on the all-important problem of transistor
circuitry in Sideband equipment. Our contributor
deals with some of his own failures and
difficulties in arriving at a design for a hybrid
transceiver, which is still in its final stages of
development.—Editor.

OME time ago when considering going /M for

the forthcoming Rally Season a basic design for
a transistor transceiver covering 160 metres and 20
metres was evolved. After considerable deliberation
a valve driver and PA were decided u-»on, with a
valve RF amplifier on the receiver side. The decision
to use a valve PA was governed by several factors:
Firstly, the cost of power transistors is still fairly
high, and the power gain is generally much lower
than cheap and easily obtainable valves. In addition,
to realise a reasonable power output the supply
voltage must be greater than the 12 volts available

e e
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from the car battery. If, therefore, one has to step
up from 12 volts to around 50 volts it’s just as easy to
step up to 750 volts. Then comes the point of a driver.
A Class-AB1 PA provides the greatest power gain
but requires around 50 volts to drive it. A Class-A
valve driver, such as an EF80, running at about 250
volts on the HT rail, is therefore required. The
drive to the EF80 is only a matter of a few volts,
which can easily be supplied by a transistor with a
12-volt HT rail.

The choice of a valve RF stage in the Rx was
probably for mistaken reasons—but to be on the
safe side in terms of cross-modulation, noise and
blocking of the front end, it turned out to be a valve
RF stage.

The next problem was size. Little space was avail-
able, so all the valve circuitry was to be in one unit
mounted under the shelf on the passenger side,
while the transistor transceiver, which measures 8
inches wide, 6 inches deep and 2% inches high, is a
convenient size to mount also under the shelf to the
right of the steering column,

Circuit Considerations

Having a rig so small, maximum use must be
made of common circuitry between the receiver and
transmitter sections. Switching also must be kept to
a minimum so the choice of frequency for original
sideband generation must be such that the output on
the two bands comes out on the correct sideband. As
discussed in the articles on the G3RNL * Mini-5™
(November-December, 1966, SHORT WAVE MAGAZINE)
62 mc is the only choice for these two bands. A VFO
running 7°8 mc to 82 mc when mixed with an USB
signal at 62 mc will provide 14 mc to 144 mc Upper
and 16 mc to 2:0 mc Lower Sideband.

Unfortunately time and other commitments have
prevented the rig being finalised, but the practical
experience already gained—mainly due to errors
made in the initial design—may be useful to readers

Fig. 1. Block diagram of experimental transistor
transceiver.
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Fig. 2, Layout of experimental transceiver.

who are contemplating a transistorised rig. The basic
transceiver is virtually completed, but, due to the
various modifications carried out, is quite a “rat’s
nest.” However, it does work reasonably well on 160
metres, and even with its low output—about 10 mW
p.e.p.—contacts on SSB up to about 5-6 miles with
RS reports have resulted. The receiver side, even
without an RF stage, gives acceptable results.
When starting the circuit design the transistors
that were in the junk box at G3RNL were used.
Improved performances could, no doubt, be obtained
had better transistors been available. In any event,
the idea to start with was to experiment. It is not
intended in this article to go into full circuit and

{O0n

constructional details but rather to give, perhaps,
food for further thought based on these experiences.
One thing that has been discovered during the de-
velopment period of the rig was how much simpler,
constructionally, it all was compared with valve
circuits.

A block diagram of the transistor transceiver is
shown in Fig. 1. The sections enclosed within dotted
lines indicate how the circuitry was physically
divided, each section being constructed on a piece of
plain Veroboard with the components mounted ver-
tically and all wiring done underneath using the com-
ponent leads. In the case of the VFO this was con-
structed in a separate box. The complete rig is in an
inverted four-sided chassis measuring 8in. x 6in. x 24in.
A U-shaped lid is used to complete the screening.
Fig. 2 shows the layout inside the chassis as used on
the experimental version.

So on to some circuitry. Transistors, as you well
know, are low impedance devices, therefore match-
ing the output into a tuned circuit presents us with
the first small problem. If a tuned circuit is used
directly as the collector load, similar to the way one
treats tuned circuits in valve designs, then several
things occur. First, this mismatch means an overall
low efficiency and secondly the damping of the
tuned circuit by the transistor will reduce the Q and
so broaden the selectivity curve. It was decided,
therefore, to keep the tuned circuits to a minimum.
Hence the use of a transistor phase splitter Tr2
instead of the more conventional tuned circuit with
low impedance secondary to feed the balanced
modulator. Fig. 3 shows the method used in the
experimental rig, while Fig. 4 details the more
conventional method—see p.716.

The audio side comprises two common emitter
0C73’s with a 47K collector load to the second
stage coupled by 05 uF and a 1K resistor to the
balanced modulator. The junction of these two
components is decoupled to RF by means of a
‘01 pF disc ceramic capacitor. The first stage of the
audio section has some negative voltage feedback due
to an undecoupled 1K emitter bias resistor. The gain
from these two stages is far more than is required,
in fact, and with the audio gain only half up the rig

Hi—

o
ApF -L
I

-OO1ippF

T

l Audio

Fig. 3. Carrier oscillator and balanced modulator
used in experimental rig.
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Fig. 4. More conventional method of feeding the
balanced modulator.

can be overdriven.

The only problem found with these audio stages
was a rather high noise level. Immediate locals
reported a noticeable hiss on the signal. The only
way to reduce this is to cut back the standing cur-
rent of the transistor. This, however, reduces the
gain, so a better approach would be to use low-noise
audio transistors which can be obtained quite
cheaply.

The IF Section

Next the IF strip, which is common to both
“ transmit ” and “ receive ” sides. As shown in Fig.
1 a dual input amplifier is used feeding a half-lattice
crystal filter which is followed by a further stage
of amplification. The circuitry is shown in Fig. 5,
where Tr6 and Tr7 form the dual input amplifier
with a common collector load, which is the primary

of TI1. This type of amplifier was found necessary
in order to get the correct degree of isolation be-
tween the “transmit” and “‘receive ” circuitry. Cut-
ting off the transistor not in use is accomplished by
listing the emitter return resistor from earth, leaving
it connected to the 12-volt rail via a 47K resistor.

This IF strip proves to be extremely stable. This
is no doubt due to the resistive termination of the
filter at the input of Tr8. If it is required that a
two half-lattice section filter be used for improved
sideband suppression, then the circuit shown in Fig.
6 should prove satisfactory. Alternatively, if only a
transmitter is envisaged then the circuit of Fig. 7
will provide the required results as well as simplify-
ing things a little.

Points of Interest

This cascode amplifier (Fig. 7) has proved to be
a very useful standard circuit as it has some rather
unique and interesting properties. First, the impedance
transformation is very high. It has a low input im-
pedance and very high output impedance, the actual
value depending upon the frequency. It is so high as
to obviate the need for tapping the collector into the
tuned circuit and high enough to provide good
coupling between collector and the grid of a follow-
ing valve stage. It is particulary useful as an isolating
amplifier following a VFO becauss of the high im-
pedance transformation resulting in good isolation
between input and output. It is inherently stable
because the second stage is in a grounded base con-
figuration, the base acting as a screen between input
and output. This means that at high frequencies it
is particularly useful due to the fact that the internal
feedback becomes rather significant and instability
could, and does, easily occur using the more con-
ventional cascaded common emitter configurations,
which of course require unilateralising—similar to
neutralising of a valve but the transistor boys prefer

-HT
470n 4700 %
47K APF ' -LJIU
T :
= Q W )
.?; ¢ DI %E—I_I—‘To Mixer
W
r6 7 b~ Rx PO
22K s T % _r‘}”: 47k %j-r
L '

X
245,
—HT

Fig. 5. IF Strip of experimental transceiver.
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to use this term to differentiate from the simpler
neutralising. The gain is slightly more than a single
common emitter stage—about 30 dB up to 30 mc—in
fact two of these amplifiers cascaded will provide
similar gain to three common-emitter stages. It uses
one extra transistor, but saves one tuned circuit plus
a few components and is very much simpler without
tapped circuits and unilateralisation.

Mixer Circuitry

And so on to the mixers. First of all, the trans-
mitter mixer, which is the least critical as the noise
generated by this is insignificant compared to the
signal levels being handled. In the experimental
transceiver discussed here the frequency conversions
did not warrant the use of a balanced mixer. Three
possible configurations are available as shown on
p.718. Those of (A) and (B) are similar except for
the method of injecting the oscillator voltage. How-
ever, the configuration shown in Fig. 8 (C), where
both SSB and conversion oscillator are fed to the
base, produces the best conversion gain. In fact, the
output from this with 1 volt VFO injection can be
followed by an EF80 Class-A amplifier to give
more than enough drive for any Class-AB1 PA.

The amount of oscillator injection required was
the subject of a great deal of investigation. The
lower the injection the higher the mixer standing
current must be. The limit here is the collector dis-
sipation of the transistor in use. A higher injection
voltage provides more conversion gain—up to a
point. The first problem along these lines encoun-
tered at G3RNL was that the injection was too low,
which meant that there was a threshold before the
mixer would mix. This produced a very jerky”
distorted output similar to that described in the
November issue when discussing the design of the
“Mini-5” balanced modulator using silicon diodes.
During these experiments an old AVO signal genera-
tor was used as the conversion oscillator. This gives
an output up to one volt but has no isolation am-
plifier following the oscillator. It has a link coupled
low-impedance output, the link being over the
oscillator coil. Needless to say it's easy to pull!

After discovering the cause of the distorted out-
put the signal generator was connected and the
injection increased. This then resulted in a clean
undistorted output but with a fair amount of
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Fig. 6. Method of matching into a two half-
lattice section filter.

=

frequency modulation. The problem here was that
what the conversion oscillator “sees” will vary as
the SSB is applied to the mixer. Even though there
was no oscillator isolation stage it was felt that
matters could be improved. In fact if one could
reduce the SSB signal and increase the oscillator
injection to maintain the same output then things
should get better. In fact, they did. With 1 volt
oscillator injection the frequency modulation dis-
appeared completely! The single transistor VFO was
then followed by a cascode amplifier (as shown in
Fig. 7) and coupled from the collector to the base
of the mixer by a 100 uuF capacitor. The VFO
amplifier is constructed on the same board as the
mixers. The VFO is in a separate screened box so
that with the required injection, good isolation due
to the cascode amplifier and good screening of the
VFO, frequency modulation was considered impos-
sible. How wrong can one be! It was as bad as
when first tried! The mistake had been to earth
both ends of the screened cable coupling the VFO
to its amplifier. Lifting the screening from earth at
the amplifier input cured all. It's an easy cure—but
takes a long time to find!

In the design described here a single-ended mixer
is all that is required, but some readers may be con-
sidering, for example, a low frequency sideband
generator where, as discussed earlier in this series,
the frequencies used warrant a balanced mixer. This

i\_‘» To Mixer

L3
T 5T I3

Fig. 7. Alternative IF strip using a cascode
amplifier.
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may present a problem in terms of cost because two
transistors are required. A typical circuit is shown in
Fig. 9. However with semiconductor circuitry it is
generally more convenient to use a diode mixer
which does not contribute gain, as does the two-
transistor version, but can be followed by a single
common-emitter stage to make this up. Any of the
circuits for diode balanced modulators as described

[ 5T

-l

<+

Fig. 8. Single-ended mixer configurations.

X

Fig. 9. Balanced mixer using two transistors.

in Part II of this series can be utilised as balanced
mixers. Fig. 10 shows a two-diode balanced mixer
coupled into a common emitter stage. The method
in (4) is the most usual but where more efficient
coupling is required the circuit in (B) is to be
preferred.

Transceiver Points

Back to the transceiver. The receiver mixer is the
same configuration as the transmitter mixer—both
inputs to the base. The VFO injection required is
considerably less than the transmitter mixer because
of the small input signals being handled. This would
mean that the transistor should be biased to &
higher standing current—so that its collector dis-
sipation is just below the maximum allowed. The
problem here, though, is noise. The higher the
standing current the greater the noise. The best
arrangement is to allow as much gain as possible
from the valve RF stage in order to overcome this
noise and provide an acceptable signal-to-noise ratio.
The standing current of the mixer can then be re-
duced to the point just before the overall sensitivity
of the receiver becomes unacceptable. Probably better
results would be obtained with a transistor having a
lower noise figure than the Mullard OC171 used.
This is food for further thought.

The product detector, which is just another form
of mixer, is also very noisy if biased wrongly.
Emitter injection of the carrier oscillator was found
to be the best and the noise is proportional to the
level of injection. Biasing the transistor down to
almost cut-off and following the carrier oscillator
with a tuned common-emitter stage to provide the
required injection proved to be the best arrangement,
introducing very little noise. The circuit is shown in
Fig. 11 opposite.

The audio section is pretty conventional except
perhaps for the base biasing of the push-pull out-
put stage. Having heard several reports of car radios
developing distortion after having been on some time
it was decided—without investigation, incidentally
—that the probable cause was the working point of
the output stage shifting with increase in tempera-
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HT—

Fig. 10. An economical balanced mixer using two
diodes followed by a single stage of amplification.
Circuit (B) is preferred.

ture. Some form of temperature compensation, then,
is required and can be provided quite simply with an
OA10 germanium diode in the base biasing circuit,
as in Fig. 12. The germanium diode has temperature
characteristics identical to the output transistors used.
Its action is that if the temperature rises the standing
current in the output transistors—which are biased
to Class-B—will also increase. This moves the work-
ing point up toward Class-A, meaning that the stages
can easily be overdriven to produce distortion. How-
ever, this same temperature rise will have the same
effect on the diode. The current through it will in-
crease, thereby reducing the voltage drop across it.
The bias voltage to the bases of the output transis-
tors will, therefore, fall, reducing the standing
current, hence counteracting the bias change due to
the temperature increase.

VFO Problems

Now on to the heart of any rig—the VFO. With-
out making any wild claims the experiments conduc-
ted at G3RNL over a period of some months prove
without a doubt that a transistor VFO will make its
valve counterpart look silly. The problem with valve
VFO’s is that the heat generated by the valve can
be a problem. The other point is the supplies to the
valve. The HT rail can be stabilised, so that is only a

HT =

Fig. 11. The product detector used in the experi-
mental transceiver.

minor point, but with some valves (the ECF80 in
particular) only very slight variations on the heater
line can have drastic consequences. The mains supply
at G3RNL tends to jump on occasions. It's only a
small jump but it was found to cause an ECF80
VFO to drift at an alarming rate. About 5 seconds
after the initial voltage change it would jump back
and the VFO would then return to its original fre-
quency. It was traced to the heater voltage shifting
but it was so small as to be hardly measurable.
With a transistor VFO only one supply is required
and this can be regulated using a zener diode. When
designing a transistor VFO the considerations for
stability are similar. The first consideration is the
oscillator tank circuit. The biggest problem here is
the coil. This has a positive temperature coefficient.
The amount that the inductance will change with
temperature will vary depending upon the construc-
tion of the coil. It is best to have a tension wound
coil on a ceramic former. Even so, it will still have
some positive temperature coefficient. One way to
reduce this effect is to use a smaller value of
inductance and increase the amount of capacitance in
circuit to maintain resonance. If that does not cure
all drift then some negative temperature coefficient

X
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Fig. 12. Audio output stage with temperature
compensation.
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capacitance can be put across the tank circuit to
counteract the coil effects.

Another cause of instability is due to the
transistor parameters changing with supply voltage or
temperature. The supply voltage, as mentioned earlier,
can be stabilised, leaving temperature change as the
problem once again. Let’s first consider its effect on
the transistor. The standing emitter current will vary
with temperature which in turn means that the gain
and internal phase shift will vary. The next thing to
consider is the emitter diffusion capacity, which
appears between emitter and base. It is directly
proportional to emitter current and inversely propor-
tional to temperature. As the emitter current varies
with temperature this means that the capacity between
base and emitter could either increase, decrease or
remain constant with a temverature increase. If the
emitter current could be made to change by the same
proportions as the temperature then the diffusion
capacitance will remain constant. This could be
arranged by using a thermistor in the base biasing
circuit, but a better way would be to shunt the
base-emitter junction with a very large value of C,
so that these small changes are provortionately small
enough to neglect. Therefore, the best configuration
for an oscillator is grounded base. Two oscillator
circuits have been considered—the Clapp and the
Colpitts. As previously mentioned the smaller the
inductance in circuit the better the stability. With a
Clapp VFO, which is series tuned, a proportionately
larger coil must be used. A grounded base Colpitts,
as shown in Fig. 13, turns out to be a good answer.

The next important point to consider is the
biasing conditions for the transistor and the amount
of feedback, determined by C2 (Fig. 13). The object,
as with valve circuits, is to isolate, as much as
possible, the tuned circuit from the transistor, or to
reduce the gain of the transistor stage such that its
effects on the tuned circuit will be less. To reduce
the gain of the stage emitter current must be reduced.
The problem with reducing it too far is that any
temperature change is going to have a proportionally
greater effect on the transistor parameters. As the
gain has been reduced, C2 must be large to ensure
the correct feedback to maintain oscillation—there-
fore, as the transistor parameters change the tuned
circuit ““ sees ” a substantial change and the frequency
will shift. If, however, the gain of the stage is
increased then C2 can be reduced so that there is a
fairly high impedance between the transistor and the
tank circuit. In addition, to increase the gain of the
transistor stage the standing emitter current has been
increased and therefore the temperature change is
going to have proportionally less effect. A two-fold
improvement then !

The actual amount of positive feedback around
the circuit can be varied by changing the ratios
between C3 and C4. If C3 is reduced then the feed-
back is reduced. However, by reducing C3 the amount
of capacity across L1 is lower so that C4 must
be increased to maintain the same ratio. The method
preferred at G3RNL is to keep the same ratio
between C3 and C4 so that only C2 need be varied.
After all this, even further protection against

HT- Stab.
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Fig. 13. Using an OC171 as a Colpitts VFO in the grounded-
base circuit. G2 should be selected as the smallest value to
maintain oscillation and in any case should not be greater than
47 ppF. Other values, for 8 mc, are: Cl, C5, 0.1 F; C3, C4,
001 pF; VC1, 75 xuF ; R1, R3, 4.7K ; R2, 680 ohms ; R4, R5,
1K ; L1, Denco D.P. Range 5, blue ; and transistor OC171.

frequency drift due to temperature changes can be
effected by wrapping the completed VFQO assembly
in expanded polystyrene. The component values given
for Fig. 13 are when using an OCI171 transistor
running at 8 mc. In fact, by using the Denco coil
suggested, adjustment of the core will provide an
overall range of about 7°5 mc to 10-5 mc.

And after all that, the only second thought om
the design shown in the block diagram of Fig. 1
would be to add further amplification in the IF strip
of the receiver. In fact the cascode amplifier of Fig. 7
inserted before the product detector Tri4 should
result in the extra amplification required.

(To be continued)

NEW HORROR — TELEPHONE VISION

With some justifiable pride, the Post Office an-
nounces that it is exploring the possibilities of tele-
vision links for conferences between distant centres,
and also a vision-phone for calls between individuals.
These services would make use of the existing
coaxial cable and microwave links, and it is hoped
that by the 1970’s studios for TV conferences and
booths for vision-phone contacts will be available
at principal centres up and down the country. An
experimental closed-circuit link is being set up be-
tween the Engineering Dept. Hq. in the City and
the G.P.O. Research Station at Dollis Hill, and live
conferences are to be arranged to see how the idea
works out in practice. At the prospect of having to
conduct some vision-phone contacts we could think
of, the mind boggles (and the eyes become fixed in
a glassy stare). But it will come, and by 1970.

CANADIAN CENTENARY PREFIXES

With effect from January 1st, Canadian amateurs
could use 3C as a special centenary prefix, and New-
foundland stations 3B. Thus, VE2HN becomes
3C2HN, and VOI1FB would sign 3B1FB. Two more
for the prefix hunters—but apart from that it seemis
a bit pointless.
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There are various ways of getting the Class-D Wavemeter (designed in

the original for 6-volt DC input) to work off AC mains. This is the safe

way of doing it. Fig. 1is the circuit before modification, and Fig. 2 shows

the final arrangement. Values are, for Fig. 2: C3, 0.1 uF ; C4, C5, 8 xF;

R3, 1000 ohms; T1, existing vibrator transformer; and T2, heater

transformer using 6.3-volt secondary as 6-volt AC input into original
rectifier-smoothing section.

THE CLASS-D WAVEMETER
ON AC MAINS

SIMPLE MODIFICATION FOR A
POPULAR SURPLUS UNIT

M. 1. WILKS

'HE Class-D wavemeter has been with us now for

twenty years and judging by the number offered
in recent advertisements the stock is far from
exhausted. These comparatively simple and inexpen-
sive wavemeters fulfil the requirement of the licence
“that where the transmitter is not crystal controlled
there shall be available a reliable frequency meter
of the piezo-electric type.”

In the original the Class-D has one disadvan-
tage—it was designed for operation from a 6 volt
DC source. Many suggestions have been put forward
to overcome this, including applying mains voltage
across the secondary of the existing transformer.
This type of modification is, however, considered by
the writer to be irresponsible and possibly lethal.

A far simpler and safer way was designed at a
cost of only 7s. 6d. and this can be adapted for use
with other similar equipment.

Fig. 1 above shows the wiring of the power unit
section of the wavemeter as purchased unmodified,
while the lower diagram covers the modification

suggested. The ony additional component required
is a 6-3v. heater transformer of suitable physical
size to be accommodated under the chassis.

The actual vibrator and its associated suppressor
resistors R1 and R2 are first removed together with
the choke L1 and condensers Cl and C2 and all
associated wiring cut away (Fig. 2). Next, depending
on the size of the new heater transformer, re-position
the bridge rectifier if necessary. The mains lead is
brought in via the existing switch on the front panel
and connected to the heater transformer primary, the
secondary being wired across the heater and dial lamp
and also across half of the orginal transformer
primary winding, thereby producing the intended
HT of approximately 130v. from an AC rather than
a DC source—see Fig. 2.

The whole modification took less than an evening
to complete, the existing case of the Wavemeter can
still be used, a hole and grommet being suitably
placed at the rear to take the mains connecting
cable.

WE ALWAYS LIKE TO HEAR . ..

How readers have got on with the constructional
designs, circuits and ideas offered so profusely (we
think) in the pages of SHORT WAVE MAGAZINE. It is
always interesting, as well as being very helpful to us,
to have letters from readers about their experiences
based on Magazine articles. Address to: Editor, Short
Wave Magazine, Buckingham.
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INTERESTING PROTECTION
CIRCUIT

FOR TRANSISTOR RECEIVERS
OPERATED BESIDE
TRANSMITTERS

R. J, HULBERT (G3SRY)

THE operauon of a transistor receiver alongside a
transmitter is not entirely devoid of problems. The
particular one under consideration here is that of the
first RF transistor suddenly terminating its life.

In spite of an aerial change-over relay, it is still
possible to overload the first RF stage, mainly by
reason of the capacity of the relay contacts. Shorting
the receiver aerial input does not always solve the
problem either, since induced currents set up may
be just as destructive. A trick often resorted to is
to connect two diodes, back to back, directly across
the aerial coil. This, however, seldom has enough
effect to reduce the transistor base current to a safe
value. Even switching off the battery supply al-
together is not absolutely safe, since the RF current
can be of sufficient magnitude to break down the
base-emitter junction.

The circuit described here works on a sound prin-
ciple—the object is to destroy the Q of the tuned
circuit, to such an extent that the base current falls
well below the safety level. This is achieved with
a diode, which is arranged to be forward-conducting
on transmit, and reverse-biased on receive.

Normal bias supply

Circuit Details

The earthy end of the tuned winding is lifted
from earth and connected to a potential divider
across the battery supply. This is decoupled to allow
proper function of the tuned circuit, At the hot end
is connected the cathode of a diode, the anode of
which is decoupled and taken to the collector of the
transistor switch Trl. The base of Trl is fed with
negative muting voltage, via a limiting circuit.

Function of the arrangement is as follows: With
no muting voltage (“receive”), Trl is non-con-
ducting ; therefore its collector assumes battery
voltage, as does the anode of the diode D1. The
cathode of the diode is connected, via the tuned
winding, to a lower potential. The diode cathode is
positive with respect to its anode, and is therefore
reverse biased. The only effect this has is slight
detuning by its self capacity, and this is compensated
by re-adjustment of the main tuning trimmer.

On “transmit”, a muting voltage is applied to
Trl base, and enough current flows to bottom the
device. The collector voltage falls to earth potential
(or very nearly so), and so does the anode of the
diode. The diode cathode still has potential. Since
the anode is positive with respect to its cathode,
current flows via Trl, which is now in series. The
effect of a conducting diode across the tuned circuit,
is to damp it very heavily. The efficiency of the
tuned transformer is seriously degraded, and base
current is reduced to a safe level,

General Points

New components associated with the protection
circuit are easily identified in the diagram, since they
are numbered. The remainder are part of a typical
receiver, and included only to illustrate function.

c2

. 3 R7
bv__ 95/i5-5ma — AN 295/35-5mA
-ve Protection circuit
supply
R2 R3
D2
T T
RS R6 R
—ve Muting supply
R4 Dt

P

The transistor protection circuit suggested by G3SRY. This problem of
safeguarding Rx transistors with a transmitter running full power
alongside is an important one, and is probably not getting all the attention

it should. Values here are: Cl

30v. ;
ehms ; R2, 470 ohms ; R3, R5, R6, lK R4 47K R7 see text.

0.1

C2, .01 yF, 30v.; R1, 180
‘D1 is an

OA79, Trl can be a Newmarket NKT 222, and the zeners ZD1, ZD2 are

rated 6v.

As explained in the text, this is by way of being an experlmental
dircuit.
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The writer wishes to make quite clear that the
circuit discussed here should be considered as experi-
mental only. It has only been tried in one receiver,
and for a short period at that. Modification of com-
ponent values may be needed to cover variations in
particular receivers, or particular diodes used for DI1.

The following points may be of interest to readers
proposing to try the circuit :

ZD1 is included to permit a wider range of mut-
ing voltage ; it can be dispensed with, and a single
base-feed resistor fitted, providing the absolute maxi-
mum base current never exceeds 25 mA and does
not drop below 3 mA. R4 must be left in circuit.

When breaking the earthy end of the tuned wind-
ing to insert Cl care should be taken to ensure thai
the lead length is no greater than before, and that
Cl is connected to the original earth point.

The diode cathode lead must be short, and con-
nected directly to the tuned circuit. C2 should go to

the same earth point as Cl, the other side being
connected close to the anode end of D1 with a
reasonably short length of lead.

D1 should have negligible vari-cap qualities, and
should be capable of passing a reasonable current
without failing.

R7 will need to be adjusted to suit the battery
voltage, and about 20 mA should flow vig ZD2 on
“receive”. ZD2 is included to hold the voltage
reasonably stable, since the circuit draws different
currents on “transmit” and *receive”. Prototype
figures were : Receive, 95 mA ; and Transmit 155
mA. These figures exclude RF amplifier and zener
currents.

In conclusion, it may be stated that, while this
arrangement is more complex than the usual protec-
tion circuits, the degree of safety offered more than
justifies the slight extra complication and increase in
power consumption.

NOTES FOR CONTRIBUTORS — IMPORTANT

Whils we are always glad to see articles of
Amateur Radio interest for possible publication in
SHORT WAVE MAGAZINE, we must again remind
potential contributors that—since we pay at not
ungenerous rates for material we can use—we
expect them to conform to the simple rules set
forth on the Contents page of every issue. Con-
tributors are also expected to adopt our normal
setting convention, i.e., the signs and symbols as
shown in any technical article in the Magazine.
Never mind if you haven’t got them on your typs-
writer; put them in neatly by hand. For instance,
we never talk about pF, pf’s, puffs, but always
#F or ppF, as appropriate. We never write megs,
mc/s, Kc/s, ke’s, but always mc or kc. And so on
all the way through, which means careful scrutiny
of the technical material to find out the convention
we favour.

The same considerations apply to circuit diag-
rams and drawings, on which we always use the
Cl1, L1, Rl notation throughout, not values on the
circuit components in the sketch (except sometimes
in the case of small drawings, or in special circum-
stances, such as the R.A.E. answers in a recent
issue). Using the CI, L1, R1 circuit element identi-
fication means not only a neater presentation but,
what is more important, easy and accurate cross-
referring in the text, e.g.. it is much easier to refer
simply to “R3” than to “the 15K resistor in the
anode of V3,” or whatever. The table of values
(not called the “list of components” or the “parts
list”) appropriate to each diagram should be on a
second sheet, and every diagram likewise on a sheet
separate from the text. While drawings need not be
copper-plate (in any case, they have to be re-done
by our draughtsman to accord with our convention
as regards size and uniformity) they must be elec-
trically correct and easy to follow—this means

using a reasonably-sized sheet and avoiding that
abhorrent habit of scribbling thumb-nail sketches
in the evident hope that “the draughtsman will sort
it out.” (Not with us, he won’t). The best way to
produce circuit diagrams neatly and accurately is
to use squared paper, with a transparent ruler and
a ball-point pen. As regards text, this should be
laid out so that not only are there generous ma:gins
but also ample space between lines.

Much of the foregoing will be obvious to anyone
thinking seriously about trying to produce a decent
article, properly presented, and for which adequate
payment is expected. And it is fair to say that many
of the articles we see (and can use) are models in
all respects as outlined here. But others are so
scruffy, or would involve so much editorial attention
to make them presentable, that really they are only
fit to go straight into the waste-paper basket. Put
in another way : If you feel like offering an article
(and almost anyone capable of coherent expression
can produce something interesting on a subject he
really understands) you might just as well try doing
the job properly. Apart from the money, it is
extremely satisfying to see one’s own work in
(immortal) print.

CORRECTION NOTE — “THE PADDINGTON
TRANSCEIVER ”

In the circuit Fig. 3 on p.658 of our January
issue, there should be a resistor R12 in series with
VRI1 and the HT+2 line —this could be 68K under
fixed-station conditions, but it has been found an
advantage to make it 33K if the battery supply
voltage is likely to fall off when working portable.
Also, to improve modulation and looking at Fig. §
on p.659, an 8-5K resistor with 40 4F in parallel with
it could be put in series with R32. The effect of this
is to reduce screen voltage on V7, the 6CH6 PA, and
thus to raise the level of modulation. ’

To ensure a regular copy, become an Annual Subscriber — 42s., post free
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AN INEXPENSIVE BEAM
ROTATOR

USING A WINDSCREEN
WIPER MOTOR

D, COUNSELL-DAYVIS (G3DIO)

This article will appeal to those who like to
shop around and adapt whatever is available to
meet a particular requirement—thus not only
saving money but also satisfying the d-i-y urge
latent in most of us. And in case anyone may
wonder about the power of a wiper motor,
normally taking about 20 watts, to turn a beam,
the answer is that it is the gearing-down that
does it—FEditor.

AVING built a 21 mc two-element beam and
having had very satisfactory reports from it in
a fixed position on the mast, there was an obvious
need for a rotator. A survey was carried out of the
commercial models available and a choice was made.
The matter was submitted to the Director of Eco-
nomics. “ No,” said she, “ You have to pay the rates
this month and next month the electricity, gas and
telephone. And just look at the bedroom carpet. . . .”
Thwarted and repressed (it was certainly true
about that carpet), further consideration was given
to the problem and driving into the town on a very
wet morning a few days later it seemed that the
windscreen wipers were muttering with increasing
insistence “rotator, rotator, rotator.” The next day
a visit was paid to a car-breaker’s yard and a 12-volt
Lucas wiper was prised off an old wreck, filthy but
in good electrical order. “How much?” * Thirty
bob.” Upon explaining that it was not intended for
the car—full explanation of the wonders of Amateur
Radio—the price fell sharply to half-a-crown!
The type of wiper motor thus obtained embodies
a very solid reduction gear train with a concentric
boss on the final gear driving a Bowden-cable
assembly to the wiper blades. It was found to be
very easy to separate the field and armature leads
and bring them out in two pairs, thus making the
motor reversible. Current consumption was 1-7 amp.,
well within the capabilities of the station relay supply.

Fabricating the Drive

Next problem arising was from the realisation
that one could not couple the beam directly to the
motor gear assembly because the speed of rotation
would be too high and the inertia of the beam
would put too great a strain on the gears themselves.
It was then found that the concentric boss already
mentioned was mounted on a triangular steel plate
which in turn was rivetted to the final gear. In the
centre of this plate was a very convenient 2in. hole.
The rivets were drilled out, the plate detached and
the boss cut off, With the help of a local garage, a

short length of 3in. steel shafting was welded into
the hole in the triangular plate and this was then
refitted to the gear. The cover plate of the gearbox
was drilled to clear the shaft, a liberal dose of grease
was packed into the gears and the cover plate
refitted.

A couple of pulley wheels with 2in. centres were
found in a washing machine service department, oné
of 8%in. diameter and the other 3in., together with
a suitable V-belt. The smaller pulley was fitted to
the shaft protruding from the motor gearbox (both
pulley wheels had Allen grub screws).

The bearing for the beam itself caused some more
deep thinking but an excursion to the loft revealed
a long-discarded vacuum cleaner (the writer cannot
bear to part with anything electrical in case a use
could develop one day!). This was torn asunder and
studied and it was soon apparent that (a) The arma-
ture spindle was $in. diameter; (b) The casting for
the motor incorporated a very nice ball-race, and
(¢) The impeller fan consisted of a strong cone-
shaped casting—with the ubiquitous 2in. hole at the
summit. Here, almost ready made (after the removal
of the motor itself) were the top and bottom bearings
for the rotator shaft, which is a 12in. length of %in.
hard steel.

Another foray, this time to the kitchen, revealed
a wooden rolling pin of good seasoned oak. It was
in any case deemed advisable to confiscate this
offensive weapon and it was promptly pulled apart.
Yes, you've guessed it, the roller itself took a 32in.
shaft! This roller, fitted and pinned to the rotator,
then provided a perfect clamping point for the
aerial boom U-bolt. It only remained to fit the 84in.
pulley wheel to the shaft and to mount the top and
bottom bearings on a 12in. square baseboard of #in.
oak.

Getting it Going

Fitting the shaft in the bearings, positioning the
motor on the baseboard and slipping on the V-belt
was carried out in a mounting fever of anticipation
and in a short time two pairs of leads had been
connected between the armature and field fly-leads
and a DPDT rotary switch and thence to the 12-volt
relay supply. The board—beg pardon, the rotator—
was taken outside, propped on an up-ended garden
bench and the beam was clamped on. G3DIO retired
to the shack to try the DPDT switch and to observe
results. Astonishingly, the thing worked—the beam
rotated at about 14 r.p.m. and the motor showed
no signs of undue strain. Even more astonishing was
the fact that a tentative and rather ridiculous CQ
produced a W2 with an S8 report, and this with
the beam all of five feet in the air!

Finally, the baseboard and all fitments were
liberally coated with aluminium paint and fitted to
the end of a 2in. diameter mast by means of three
small angle brackets underneath the baseboard and
the mast was raised.

Results

This rotator has given service for over six
months without any attention. Recently however, the
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Cross-section view of the rotator, made from bits-’n-pieces
~- windscreen-wiper motor (ex-junk yard, 2s. 6d.), and parts
from a discarded vacuum cleaner (see text).

writer acquired a small low-voltage Selsyn unit and
the opportunity was taken to lower the mast and
examine the rotator for wear-and-tear. Nothing
appeared amiss but it was considered worthwhile to
make a waterproof cover (out of perspex and alu-
minium angle) to fit over the baseboard, with a

clearance hole for the roller, and generally to repaint
and grease again ready for the winter. At the same
time the Selsyn transmitter was fitted, driven by an
additional pulley system. This has proved a great
boon as previously it had been necessary to shine
an old car headlamp on the aerial at night in order
to verify bearings—this method failed miserably on
foggy nights!

Some amateurs have expressed doubts about the
effect of wind on a pulley driven system but, in fact,
this has not caused any difficulty as the maximum
“hunt” in a strongish wind has not been more than
10 degrees, limited by the slack in the V-belt. It
proved important to treat this belt with an anti-slip
preparation, obtainable from any belting specialist.
Of course, a solenoid braking device would be a
refinement and thoughts are being directed to this
end.

The sketch indicates the general layout, in sec-
tion, of the assembly. The additional pulley for the
Selsyn drive has since been fitted between the main
pulley shown and the top of the impeller casting.
The motor has had to be raised slightly on bushes
to maintain belt linearity.

Comment from the Director of Economics when
she first saw the beam gaily rotating. “ Very pretty,
but what about the bedroom carpet?” It is a sad
and inescapable fact that on the domestic front
genius is not recognised.

NOTE OF EXPLANATION

Because from time to time we publish illustrated
notes on items of radio equipment intended pri-
marily for large buyers and commercial users—as
distinct from individuals such as radio amateurs—
we get reader enquiries about the firms concerned.
For instance, Redifon, Ltd., whose latest Trans-
ceiver for commercial operation on the HF bands
was shown on p.615 of the December issue. The
firm of Redifon, Ltd. manufactures a wide range of
electronic products, including radio communication
equipment for ground, marine and aircraft use; flight
and radar simulators; and scientific computing sys-
tems. More than 60 per cent of this output is
exported, and as well as full coverage of the UK.,
the firm has overseas offices for sales, service and
maintenance in Canada, the United States, West
Africa and the Far East. Redifon, Ltd. is a member-
company of the Rediffusion Group, and recently
appointed to its board was Air Marshal Sir Walter
Pretty who, before retirement, held several important
senior signals appointments in the Royal Air Force.

SHOP AROUND A BIT

Radio amateurs are well accustomed to “shopping
around”—looking for just what they want at the
right pricc—and it is very gratifying to register a
success, even if you never use the piece when you
to get it home! However, the purpose of this note
is to talk about something specific—in fact, aerial
wire and switches. It would be agreed by any of
the older hands that the very best wire for trans-
mitting aerials is 7/22’s stranded copper, and the

most sensible aerial-earth (or manual Ae. c/o)
switches are those old SPDT or DPDT knife type
mounted on porcelain. But where to get 7/22's
aerial wire and porcelain knife-switches these days?

The answer can often be at an ironmonger’s in
a small country town-——especially one of those rather
old-fashioned family businesses—because in the
years between the wars it was often the local iron-
monger who stocked “wireless parts.” The aerial
wire they sold was always 7/22’s stranded copper,
hard drawn, in 100 and 150ft. lengths. When on
your travels these are the shops to look in for it,
and the knife switches. But don’t try on a busy
Saturday, or just before finishing time on early-
closing day, because almost certainly such items
will have to be rummaged for in the dark recesses
at the back of the shop. He might even unearth
some useful or interesting “wireless parts” and be
glad to get rid of them.

QSL CARDS — WATCH THE SIZE!

In about 18 months’ time—by July 1st 1968, to be
exact—mail items like QSL cards will have to be of
a certain size (known as Post Office Preffered), to
qualify for the lowest rates of postage. Cards will
have to conform to a size within 3% x 54 inches-and-
4% x 5% inches, these being minimum and maximum
dimensions. If outside the limits, they will have to
be stamped as letters. All interested on the QSL
front are advised to obtain, from their local head
post officz, G.P.O. form PL197 3/66, which explains
the details. (And our thanks to G2TA for drawing
attention to this new Post Office ruling.)
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THE G3CGQ P-E SET
FURTHER NOTES ON ELECTRICS

EADING the very helpful contribution by

G3CGQ titled “Cheap P-E Set for Portable
Operation ” in the January SHORT WAVE MAGAZINE
the writer has various suggestions to make, some
of which have perhaps not been considered.

The first suggestion is one of simplification,
especially with only 100 watts involved, and this is
to fit a rectifier which will carry this load of 100
watts and install it in place of the cut-out. With a
rectifier there will be about 1 volt drop but with
the manual voltage regulator already in the circuit
this would not matter. Rectifiers are, however,
polarity sensitive and battery connections would need
to be watched. Polarity is not normally important
where car dynamos are concerned, the polarising
being done after fitting of the dynamo to the
vehicle (see later).

By his wiring diagram, G3CGQ evidently
obtained a constant current, third-brush dynamo for
his generator. These dynamos are fast on their way
out because of their adverse output curve for present-
day vehicles. If a more modern two-brush dynamo
(which, incidentally, would be lighter in weight)
could be installed in place of the present three-brush,
then not only would G3CGQ get his 100 watts but
also another 100 watts as well to feed a permanent
desk lamp if need be, plus maybe the shack also. An
output of 19 amps at 12 volts would be obtainable
from the smaller and lighter machine compared with
the generally low-output three-brush dynamos of
yesteryear, while spares for the three-brush versions
are disappearing. A cut-out would be the cheaper in
a rectifier v. cut-out price consideration at 19 amps.

Polarisation

Polarisation of a two-brush dynamo is easy and
means disconnecting both cables from the end plate
on an earth-return machine, taking a lead from the
live side of the battery and connecting the other end
of this cable to the small (field) terminal for a few
seconds. Then, remove the jumper cable, reconnect
the dynamo wires as they were and the dynamo is
then re-polarised. This is normally all that is required
to cure polarity problems with vehicle dynamos.

D
P Load
variable A
reststance
v
E Field Battery
winding

7 :
88

Circuit using diode limiter.

A higher output dynamo involves increased inter-
nal heating and it is recommended that always a fan
should be fitted; fans can normally be obtained
from the agent of the vehicle manufacturer who in
the first place fits the named dynamo as initial equip-
ment. Fans are supplied by the vehicle manufacturer
and not by the maker of the dynamo.

Now coming to the battery: There is a query here,
which is why 125 volts? A flat battery can fall to
11 volts yet when fully charged would rise to 15
volts, so why carry a fairly flat battery around? To
think a little we find that a charged battery would
keep the station on the air should the generator fail
whereas a flat battery would fail also. The normai
battery voltage on a car during a reasonable run is
often between 141 and 15 volts, made necessary to
keep a healthy battery going, so why keep your
battery at starvation level electrically? Cannot a
resistance be used to drop unwanted volts from the
battery while keeping the battery fully charged in
case of generator failure?

W.S.B.

THE UNESCO BUDGET

Touching upon the Editorial comment in the
August and September 1966 issues of SHORT WaAvE
MAGAZINE, it is of interest to note that the budget
for the United Nations Educational, Scientific and
Cultural Organisation (UNESCO) will total some £22
million for the next two years. It seems a pity that
some of this could not be channelled into our sort
of education, science and culture—Amateur Radio,
also organised on a world-wide basis.

EXAMPLE FOR US ALL

In this month’s ““ New QTH ” page will be found the
address for G3VXL. This lady is in her mid-fifties and
is an invalid confined to a wheel-chair.  About 18 months
ago she started from scratch (and “from scratch”
means never having heard of a volt or an amp.) on a
postal course for the R.A.E. While doing her reading
she was visited each week by various members of the
Surrey Radio Contact Club—a well-known radio
amateur group of many years’ standing in the South
London area. Miss Lonsdale took and passed her
Subject No. 55 in May last year. She was then taken
in hand for the Morse by SWL E. J. Boyle (Norwood,
S.E.19), who is himself an ex-GPO telegraphist. Working
hard with a tape recorder between the fortnightly visits
by SWL Boyle, she duly passed her Morse Test last
November, receiving her licence and callsign G3VXL
that same month.

This little piece is not intended as a sob-story but as
the record of a remarkable achievement, particularly in
so short a time by a lady no longer young. While much
credit is due to her mentors—and here we should say
that the Radio Services Dept., G.P.O., were most helpful
in arranging invigilation for the R.A.E. and facilities for
the Morse Test at Miss Lonsdale’s home—it would not
have begun to be possible unless G3VXL herself (now on
the air with the help of the S.R.C.C. boys) had not shown
exceptional tenacity and enthusiasm. We hope that she
will enjoy many years of pleasurable activity on the
amateur bands.
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COMMUNICATION and DX NEWS

S your E.P.E. is making his

preparations for a move to a
place where the grass is undoubtedly
far greener, he has, as a result, been
able to indulge in that most delight-
ful of idle pastimes, namely, design-
ing the new (and, of course, ideal)
shack and station. Leaving out of
account the more obvious things, it
is quite amazing to note the changes
that have come over the state-of-the-
art in the few years since last we
suffered a change of QTH.

The problems inevitably seem to
divide themselves into two parts—
the shack, and the aerial system. As
for the shack, for the sake of a little
peace and quiet to the family, one
can only think in terms of the
loft or a shed in the garden—one
will be cold, and the other both
cold and almost certainly damp. As
for the aerial question, a garden the
size of an undernourished postage
stamp (while saving labour) has a
quite definitely large apple-tree in
precisely the spot—the only possible
spot!—where one could think of
putting a pole such that its guys all
stay in the garden.

Amateur Radio, the man said
... Grrrr !

Piracy Again

A brief note from G3RFS, whois a
little hot under the collar; he is
drowning in a sea of waste QSL
cards, from people who have an
idea he is QSL manager for ZD7RP,
and VKORS. Just to add insuit
to injury, Neville has information
which leads him to believe both
stations are pirates anyway. Inci-
dentally, G3RFS has been off the
air for the past nine months, but
hopes to be back on the bands in
the near future.

Still on this tack of piracy—how
does one classify the present kerfuffle
which purports to put Albania on
the Amateur Radio map — this
confirmed looker-into horses’ mouths
is going to reserve judgement until
someone shows a QSL card with an
Albanian postmark on the wrapper.

Contests
This is as good a moment as any
to mention the BARTG Spring

RTTY Contest which comes off
over March 4-6, the rules of which
are obtainable from G2HIO, 3
Trinity Close, Ashby-de-la-Zouch,
Leics, and in any case are the same
as last year. Logs go to the same
address, to arrive not later than
May 1 to qualify.

Into the Outback

Between February and June, mem-
bers of the RAFARS will be with
the Joint Services Expedition to
Central Australia—which is a mighty
long walk from Lisle Street for
spares!—and, as would be expected,
they will have some Amateur Radio
gear with them. In charge of this
particular ploy, we understand, will
be G3POX, who will be signing
VK80X on the trip, on 14290 and
21390 ke.

Certificates

From the Antwerp (OSA) CW-
DX Club comes a broadsheet,
listing the requirements for claiming
three certificates—the * Antwerp
Maritime Mobile Award,” for con-
tacts with /MM stations, the *“ Bene-
lux Award,” for working stations in
the Benelux area, and the WOSA
award for contacts with stations
located in Antwerp. The address for
full details is: Antwerp (OSA) CW-
DX Club, P.O. Box 331, Antwerp 1,
Belgium.

New Year’s Revolution

Most of the letters during the
period under review made some
summing-up of the activities of the
old year, and offered thoughts
or Resolutions for the New Year;
no doubt all the latter have well and
truly bitten the dust by the time this
appears. However, one point that
arises is from G3IDG (Basingstoke),
who would like to see, every now
and then, an issue of CDXN that is
devoted to the doings of what he
describes as the Small Fry and
Short Wire Merchants. Seems 2
sound scheme—but as usual, there
is a snag—in the first place, not many
Small Fry write in, and secondly, of
those who do so, we cannot imagine
many of them taking kindly to

being mentioned in an issue devoted
to their doings!

Of course, there is another aspect
to this question; in a lot of cases, one
finds that the big signals are, in fact,
radiated by people with quite small
gardens and unpretentious gear. One
such friend of the writer, years ago,
was standing at 98/98 in the Top
Band Counties scale, with a rig
that was positively prehistoric, at
least in appearance, and an aerial
that would have been regarded as a
bit short for a quarter-wave on Forty.
Again, over the past few years,
while nothing much has happened
to make cold shacks any warmer,
a lot has happened to make things
easier for those who can brave the
cold (or have warm shacks!). In
the aerial line one immediately
thinks of verticals—in spite of the
nasty things they are liable to do to
TV—and then on to such things as
the DDRR antenna, which is only
four feet high for Top Band and
yet behaves as a full-size, unloaded
quarter-wave vertical. On a more
obvious tack, the improvement to be
gained by * doing something about *’
the earthing system used in con-
junction with an end-fed wire—
such as tying all the local fences, if
of wire-mesh type, together and to
the earth terminal, or using the ring
type of ground-plane to act as the
lower half of a vertical when the

TOP BAND LADDER
(G3U-- and G3V-- stations only)

Starting Date, January 1. 1966
Station Counties Countries
G3UTS 89 14
G3UAN 87 13
G3UBW 76 18
GM3UVL 55 8
G3UVT 44 7
G3VMQ 45 i
G3UGK 43 13
G3UGF 43 8
G3UJs 42 11
G3USE 40 8
G3UMK 39 7
G3UCs 36 i
G3VLT 33 ?
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more normal type of arrangement
would, of necessity, have to terminate
outside the garden. An important
fact to remember is that any LF-
band system will benefit enormously
from attention paid to the earth
system. This simply must be low-
resistance if you are going to do any
good on Top Band.

Again, while it is undoubtedly
true that if you can’t hear them, you
can’t work them, the converse is
also true, if you can hear them you
should be able to work them—
always provided you go about it in
a reasonable way and are prepared
to exercise both patience and a
modicum of cunning in the timing
of calls,

Ten Metres

Just to emphasise the point, the
first letter in the clip comes from
G3LXO (Maidstone) who runs ten
watts of AM, crystal-controlled on
28-43 mc; over the past two months
he has worked 16 American States,
in all areas except W6 and W7, and
15 countries in eleven Zones, to give
a ten-watt WAC on the now-out-
moded ¢ ancient modulation.” The
current month’s crop include ZS’s,
ODS5, VS9’s, ZC4, VE’s, VK’s, ZE1,
and all W districts other than W6
and W7. In the way of general-
interest notes, John mentions that
VS9ASC wishes it to be known that
he is genuine, being a G from Croy-
don.

G3NOF (Yeovil) has found, in
general, that the band has been
open, if at all, only during the hours
of daylight; then a few short open-
ings in the morning to Asia and
Australia; West Coast W’s from
lunchtime through the afternoon,
albeit not strongly, the pick of his
bunch being HCIAF, KP4BCL, and
VU2IM.

Alan of G3MBL (North Finchley)
uses 25 watts of Phone, to a 2-element
beam, and gets the replies on a
Mosley CM-1. During the period
under review, Alan found CR7CZ
and ZEICB, both during what
could be defined as * lunch-time.”

Nice letter from G3PQF (Cove)
in which he mentions that he still
has not taken delivery of the garden
—this is distinctly difficult as the
installation has to be done with a
bull-dozer, which could easily do a
disastrous modification to any poles
that may already be erected. How-
ever, the first month of 1967 has

already yielded 12 new countries on
Ten, despite the aerial situation,
and it is hoped to keep up the pace
for the rest of the year.

Tackling the CW end of Ten has
brought KP4, VE3, and all the W
call areas except the elusive sixes and
sevens, to G3VDW (Coalville, Leics),
although Terry seems to have spent
rather more time on the other HF
bands in the period before the
holiday; his later letter, covering
the after-Christmas sessions, does
not even mention ten metres.

Change of Prefix

The VE and VO stations have,
as mentioned some time back, been
given the option of using the 3C
and 3B prefixes respectively, during
1967 to mark the Centennial Year.
This has provoked some irreverent
thoughts from G3NWT. Geoff has
noted the way the Canadians have
pitched gleefully into the resulting
pile-ups, and suggests that the work-
ing of G stations could be made a
little less yawn-provoking to the

DX were the PMG to allow the odd
deviation—for instance 1I to com-
memorate the Battle of Hastings,
or NKOU to mark the last possible
escape from a British Prison.

Top Band

The Top Band Tests have pro-
duced quite a lot of comments, as
well as the more general-interest
news. It seems that up to January 3,
the efforts of HISXAL had not
borne fruit; several G’s had been
heard but no actual contacts achieved
—any seeming ones would have been
with a ““ thing » in Europe who has
apparently been trying to help by
using the HISXAL callsign. Fred
is using an inverted-Vee with the
apex up to 136 feet as his aerial,
and favours transmitting on 1802 ke,
with the HI8XAL receiver tuning the
18201824 kc region—verb. sap.

A very pleased G3VLX (Sidcup)
mentions that he has not only
finished the decorating but has also
exorcised the gremlin that formerly
lived in the shack—lucky fellow!

FIVE-BAND DX TABLE

(All Time)

Station Countries 28 me 21 me i 14 mc 7 me 3.5 me
GI3IVJ 331 192 268 327 104 84
G2DC 331 171 292 319 171 113
G3NOF 297 138 198 281 34 39
G3IGW 197 123 136 161 119 74
G3LZQ 214 79 132 177 63 29
G3UML 235 74 115 221 63 35
G8DI 167 71 113 145 74 44
G3IDG 108 63 77 54 27 18
G3UDR 177 46 97 145 6 43
G3MDW 88 44 57 | 60 8 10
G3PQF 100 26 25 46 75 46
VPSHJ 182 20 63 178 26 12
GM3RFR | 164 15 111 126 79 18
GM3KLA | 112 15 79 51 79 51
G3RJB ; 123 11 26 116 50 32
G3KMQ 237 10 99 212 101 55
G3UBI i 115 10 32 93 13 44

Note: Placings this month are based on the ** 28 mc’’ column.

(N.B. This Table is now temporarily suspended)
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Mike Webb runs G300Q at 14 Townsend Road, Tiddington, Stratford-
upon-Avon, Warwickshire, and is by profession a plant pathologist so
that Amateur Radio is strictly a hobby with him — even though his
telephone number is 5973 ! At first, the main interest was Top Band but
now it is chatty contacts with the DX, as distinct from QSO’s of the
rubber-stamp variety. G300Q can also be found /M on 4m. and 160m.
The gear seen here is fitted into an alcove in his dining-room, with a
KW-2000 and KW-500 linear, feeding out through a Z-match unit into a
Mosley TA-33Jr. multi-band beam at 30ft., and a G8KW trap dipole with
its centre at 50ft. The operating table has been made to fold up, to cover
the main apparatus compartment, with a curtain to conceal the built-in
shelving beneath. The construction for this part of G30OQ is in varnished
plywood, for a total cost of about £2. It shows how compact modern gear

can be built into a living room without too much disturbance.

For Deryck, the high spot of the
period under review was a 5 & 9+
from Worcestershire on Phone,
particularly so in view of his not-so-
good aerial. Deryck uses the trusty
old HRO in conjunction with a
Q5’er.

G2NJ mentions working LZ5SMN
on November 30, in the late evening;
this one is not reported by any one
else other than GM3UVL, who
seems to have his doubts; so we
must contain our souls in patience
until either Nick or Bill sees the
card for the contact. However, your
scribe has a feeling that LZSMN is,
