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KW20 1
AMATEUR BANDS
COMMUNICATIONS
RECEIVER

Now with 2 detectors (i) product
detector for SSB and CW (ii) diode
detector for A.M. The KW201 has
been specifically designed for optimum
performance on Single Sideband. II
ranges give coverage in the amateur
bands from 1.8 mc/s. to 30 mc/s. A
mechanical filter gives an IF selectivity
of 3.1 kc/s. at 6 dB, and 6 kc/s. at
60 dB. A " Q " multiplier is available
giving a variable range of 3.1 kc/s. to
200 cycles selectivity.

BASIC PRICE £105

ELECTRONICS
LIMITED
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Just two
from our range-

designed
to increase
your range

K.W. ELECTRONICS LTD.
I I, Heath Street, Dartford, Kent.

Telephone : Dartford 25574.
Cables : KAYDUBLEW. Dartford
We also stock imported equipment.
Exclusive U.K. agents for DA VCD, HomoVsund, Hy -gain,
Drake (2c in stock), CDR andK .

Agents for Collins, Somrnerkarnp, Swan, Mosley, National
I Galaxy, etc. Microphones, coaxial cable and oll your

amateur radio requirements.

I I licensed amateurs on our staff
are waiting to serve you.
KW, 000 Linear Amplifier-now in
production -1200 watts PEP complete
with built-in psu and SWR indicator-
C128 . . 0.

KW VESPA Mk. 11-220 watts PEP
SOB AM CW-now available complete
with psu-C28 .0. 0.

NUMBER 6

KW2000A
SSB TRANSCEIVERS

The finest value available, with no
extras to buy. 180 watt PEP opera-
tion on all amateur bands 10-160
metres, complete with AC psu,
VOX control, crystal calibrator,
Independent receiver tuning, Upper/
lower sideband tuning, Top band
included, Automatic linearity control
or transmit, Special attention to
TVI proofing.

Deliveries from stock.

£220
inclusive

or 0190
(transceivers only)

ELECTRONICS
LIMITED
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Eddystone EA 12

Amateur communication receiver
An amateur bands double -conversion
superheterodyne receiver, for a.m, c.w,
and s.s.b reception. For all amateur
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.

OTHER RECEIVERS IN THE FAMOUS EDDYSTONE RANGE

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. £53.

840C A.0 or D.0 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. £E6.

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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Introducing the New De -luxe SWAN 500

5 BANDS 480 WATTS

HOME STATION PORTABLE MOBILE
It is with great pride that we announce the development and pro-
duction of the newest addition to the Swan Line. The Swan 500 is a
most fitting de -luxe companion to the classic model 350. Improved
circuit efficiency provides increased power ratings of 480 Watts P.E.P.
on sideband ; 360 Watts CW input and 125 Watts AM.
At the top of the Swan Line, the 500 offers many extra features :
Selectable upper and lower sideband, 100 kc crystal calibrator, automatic
noise limiter, provision for installation of an internal speaker (the best
solution for the mobile installation), and a factory installed accessory
socket for the addition of the model 410 external VFO.
As a receiver, the new 500 will satisfy the most critical operator.
Sensitivity is better than -5 uv and the precision tuning mechanism is
easily the smoothest you will find on any piece of amateur gear. A
nev, product detector circuit provides you with superior audio quality
and a new AGC system responds more smoothly to wide variations
in signal strength.
The new 500 is equipped with the finest sideband filter used in any
transceiver today. With a shape factor of I.7, ultimate rejection better
than 100 dB, and a carefully selected bandwidth of 2.7 kc, this superior
crystal filter combines good channel separation with the excellent
audio quality for which Swan transceivers are so well known.

Frequency coverage of the five bands is complete : mc, 7-0-
7.5 mc, 13.85-14-35 mc, 21-21-5 mc, 28-29.7 mc.
Along with higher power, improved styling and many de -luxe features,
the new 500 has the same high standards of performance, rugged
reliability and craftsmanship that have become the trade mark of the
Swan Line. Backed up by a full year warranty and a service policy
second to none, we fell that the Swan 500 will establish a new standard
of value for the industry, E238.

ACCESSORIES
Matching A.G. supply Model 230XC £45

12 volt D.C. supply Model 14-230 ...
Full coverage external VFO Model 410 ... E4S

Dual VFO Adapter. Model 22 provides for separate control of transmit
and receive frequencies
Plug in VOX. All transistor E16

LATEST BROCHURES ON REQUEST
SEE THEM AT YOUR LOCAL

Appointed Stockists
London and the S.E.

PHILADELPHIAN ELECTRONICS
188 Broadhurst Gardens, London N.W.6,

Midland Area

S.W. Area

Scotland

GEORGE FRANCIS
93 Baldertongate, Newark.

SWANCO PRODUCTS
247 Humber Avenue, Coventry.

L. HARDIE
542 George Street, Aberdeen.

PETER SEYMOUR LTD.
410 Beverley Road, Hull.

NATIONAL NCX3 with non-commercial
P.S.U. 200w. P.E.P. 200w. CW 125w. AM,
80, 40, 20. First class condition throughout

KW 200A purchased new this year with P.S.U.

SPHINX first class condition throughout
75w. P.E.P. 160, 80, 20 ...

SOMMERKAMP FRIOOB. Brand new to

EDDYSTONE 680X. 480 kc/s.-30 mc/s. As

KW VANGUARD. Mint condition through-

EDDYSTONE 940. 480 kc/s.-30 mc/s. pro-
duct detector, etc. ...

HALLICRAFTERS SX11 I. Amateur bands
only 80-10 ...

MURPHY B40D. 540 kc/s.-30 mc/s., built-in
mains P.S.U., speaker, calibrator, etc.

£ s. d.

110 0 0

175 0 0

55 0 0

105 0 0

75 0 0

50 0 0

95 0 0

85 0 0

25 0 0

EDDYSTONE 770U/2. 150-500 mc/s. AM/
FM, works reconditioned at a cost of £90.

s. d.

Brand new condition ... 175 0 0

RACAL RAI7L. Works reconditioned, with
cabinet ... ... 285 0 0

GONSET G77. Mobile/mains Tx with mains/
battery P.S.U. 75w. input 80-10 ,.. ... 38 0 0

MATCHING G66B receiver 550 kc/s.-2 mc/s.
plus 80-10 Amateur bands only with D.C.

30 0 0

G.E.C. BRT400 E. 150 kc/s.-30 mc/s. 75 0 0

HAMMARLUND HQ170. As new 95 0 0

THE NEW DRAKE 2C and TR4 is in stock
along with the fabulous SWAN 500 and is
available for your inspection.

EAGLE DE -LUXE SWR INDICATORS,
reads forward and reflected power directly
calibrated in SWR up to 10-I plus direct
reading RF wattmeter 0-15W. FSD, 2-200
mc/s. 9 19 6

PETER SEYMOUR LIMITED
410 BEVERLEY ROAD, HULL, YORKSHIRE

Telephone : 41938 (43353 after 7.30)
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RELIABILITY!
This is the key to success for the Painton Group of Companies

Because of this . . . our components are widely used in electronic equipment of diverse types, where
reliability is of prime importance.

Because of this ... we are entering yet another phase of planned expansion to meet demands of
our products both at home and abroad.

Because of this .. . we invite applications from Physicists, Engineers and Technicians with experi-
ence in the field of electronic and electro-mechanical components, to join a
dynamic team whose whole attention is directed towards developing and
producing reliable components.

Because of this .. we offer high salaries and attractive conditions of employment with excellent
prospects.

Because of this . . you should write for further details to the Group Personnel Manager.

it pays to work at Painton
PAINTON & CO., LTD KINGSTHORPE NORTHAMPTON PHONE 34251
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LAFAYETTE RECEIVERS
FINEST VALUE FOR MONEY AVAILABLE TODAY

MODEL HA -350
Ham bands 10-80 metres, mechanical
filter, 12 valves, double conversion,
outstanding performance, 75 gns.

MODEL HA -500
Ham bands 6-80 metres, 10 valves,
dual conversion, two mechanical
filters, product detector, crystal
calibrator. Only 42 gns. Carr. 10/

MODEL HA -700
General coverage receiver. 150-
400 Kc/s., 550 Kc/s.-30 Mc/s., two
mechanical filters, product detector,
B.F.O., S meter, noise limiter, etc.
Only 36 gns. Carr. 10/-.

MODEL KT -340
General coverage receiver in serni-kit
form.. Few hours of work to complete.
Full instructions, save pounds, 550
Kc/s.-30 Mc/s., 25 gns. Carr. 101,

III catalogue
ofElectrogIc
con1Pc)nen 6
and
EquIP. ent

Send "dal
5'-

P1
r"&

P

CATALOGUE
* ELECTRONIC

COMPONENTS

* TEST EQUIPMENT
* COMMUNICATION

EQUIPMENT

* HI -F1 EQUIPMENT

We are proud to introduce our first
comprehensive catalogue of Electronic
Components and equipment. Over
150 pages, fully illustrated, listing
thousands of items many at bargain
prices. Free discount coupons with
every catalogue. Everyone in
electronics should have a copy,
5/-, P. & P. If-.

HAM -I. 4 BAND
COMMUNICATION

RECEIVER
Four wavebands covering 535
kc/s.-30 Mc/s. Five valve
superhet circuit. Incorporates
S meter, B.F.O., BANDSPREAD
TUNING, BUILT-IN 4"
SPEAKER, FERRITE AERIAL
AND EXTERNAL TELESCOPIC
AERIAL. Operation 220/240v.
AC. Supplied brand new with
handbook £16/16/-, carr. 10/-.

R209 Mk. II COMMUNICATION RECEIVER
II valve high grade communication receiver
suitable for tropical use. 1-20 Mc/s. on 4 bands.
AM/CW/FM operation. Incorporates precision
vernier drive, B.F.O. Aerial trimmer, internal
speaker and 12v. D.C. internal power supply.
Supplied in excellent condition, fully tested and
checked, E15. Carr. 20/-.

CODAR EQUIPMENT
s.

CR70A Receiver ... 19 10
PR.30 Preselector ... 5 10
PR3OX Preselector

Built-in P.S.U. ... 7 4
RQ.I0 Q Multiplier ... 6 IS
RQ.10X Q Multiplier

Built-in P.S.U.
CC.40 Station Control...
CR.45K Receiver Kit
CR.45 Receiver Built
AT5 160/80 12w. TX.
AT5 Mains P.S.U.
AT5 12v. P.S.U.
12R/C Control unit

T.28 160/80 Receiver
Mini Clipper Kit

 

8 8
6 10
9 10

II 7
16 10
8 0

I 1 5
2 7

15 10
1 19

d

WITHERS ELECTRONICS
Communicator 2 ... 75
Communicator 4 ... 75
TW2. 2M. TX ... ... 29
Topmobile 160m. RX.... 23
Two mobile 2M. RX. 34
Nuvistor Converters for

2 or 4M. ... 13 I
or with P.S.U. ... 18

JOYSTICK AERIALS/TUNERS
Joystick Standard ... 4 15
Joystick De -luxe ... 5 19
Type 2A Tuner ... ... 3 12
Type 3 Tuner ... ... 2 15
Type 3A Tuner ... ... 3 12
Type 4 Tuner ... .. 4 4
Type 4A Tuner ... ... 6 6

CONTACTOR SWITCHGEAR
ELECTRONICS

CSE 2A I 0 Transmitter ... 43 0
CSE 2AR Receiver ... 44 0
CSE Type II Mobile

Antenna ... ... 9 15

HALSON MOBILE ANTENNA
s. d.

Aerial with I coil ... 6 17 6
Extra coils ... ... 3 17 6

ELECTRON I QU ES
HB166 T. Coil Pack ... 15 15
GC.I66 Coil Pack ... 12 12
QP.166 Coil Pack ... 12 12
I.F. Strips 8 19 6

Many other items
EX -MILITARY RECEIVE

PCR. Receivers
R107 1.7-17.5 ... 15
HRO ST 9 Coils
S27. 27-143 Mc/s. ... 35
AR.88LF. From 30

From 45

ACCESSORIES
AR.88D 455 Kc/s. XTAL 15
HRO Tuning Knobs ... 1 7
Set HRO G/C Coils (9) 10 10
I AMP R.F. Meters ... 10 6
Bug Keys
Electronic Keys ... 16 10
SWR Bridge 52/7512 ... 2 19
F/S Meter 1-250 Mc/s.... 2 5

GRID DIP METERS
KYORITSU. 360 '<c/s.-

220 Mc/s. Mains
Operated ... 12 10 0

Lafayette Nuvistor 1.7-
180 Mc/s. Mains
operated ... ... 12 10 0

TE.15 Transistorised.
440 Kc/s.-270 Mc/s.... II II 0

EX -AM CONTROL BOX with
two Londex 7026 24v. D.C. Aerial
Changeover Relays. New, 39/6.
Carr. 5/-.

0
0
0

S
6
0
0
0
0
0

0
6
0

6
0
6
0

HALLICRAFTERS EQUIPMENT
SR.2000 Hurricane Transceiver ... £495
P.2000 A.C. P.S.U./Speaker Console £195
H.T.46 SSB Transmitter ... £175
SX.146 SSB Receiver ... £125
SX.I22 General Coverage Receiver E135
SX.I 30 General Coverage Receiver £79
HA.I Electronic Keyer E39

ADMIRALTY B.40 RECEIVERS
Just released by the Ministry. High quality 10 valve
receiver manufactured by Murphy. Five bands 650
Kc/s.-30 Mc/s. I/F. 500 Kc/s. Incorporates 2 R.F. and

3 I.F. stages, crystal bandpass filter, noise limiter,
crystal controlled B.F.O. calibrator, I.F. output, etc.
Built-in speaker, output for phones. Operation
150/230 volt A.C. Size I9Yin. x 13+in. x I6in. Weight
114 lbs. Offered in good working condition, E22/10/ -
Carr. 30/-. With circuit diagrams. Also available B41
L.F. version of above. 15 Kc/s.-700 Kc/s., L17 /10 /-,
Carr. 30/-.

COLLINS TCS TRANSMITTERS
Frequency range 1.5-12 Mc/s., in 3 bands. Employ
7 valves, 2 of 1625 PA, 1625 Buffer, 1625 Mod.,
3 x 12 A6 Osc. R.T. or C.W. V.F.O. or provision
for Xtals. Incorporate plate and aerial -current
meters. Require ext. P.S.U. Offered in excellent
condition, E13/1916. Carr. 15/-.

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

50A 326
I 00µµA 29/6
200/2A 27 /6
500pA 25 /-
50-0-50pA 29/6
100-0-100µA27 /6
500-0-500p.A22 /6
I-0-1mA 22/6

ImA 22/6
2mA 22/6

5mA 22/6 IA DC 22/6
lOrnA 22/6 2A DC 22 /6
20mA 22/6 5A DC 22 /6
50mA 22/6 3v DC 22/6

100mA 22 /6 10v DC 22/6 500v DC 22/6 150v AC 22/6
750v DC 22/6 300v AC 22/6150mA 22 /6 20v DC 22 /6

200mA 22/6 50v DC 22 /6 15v AC 22 /6 500v AC 22 /6
300mA 22/6 I 00v DC 22 /6 50v AC 22 /6 'S' Meter29 /6
500mA 22/6 150v DC 22/6 Larger sizes available-
750mA 22/6 300v DC 22/6 send for lists

SO M MERKAMP EQUIPMENT
FR.100B. RECEIVER. 80-10 Metres.
Mechanical and crystal filters 412.1/5
Kc/s., £112. FL -200B. TRANSMITTER.
AM/CW/SSB. 240W. PEP. 100W.
AM, VOX, PTT, Break-in CW. Sidetone
Monitoring, E130.

R.C.A. AR88 SPEAKERS. 8", 3 ohm speakers in metal case. Black crackle
finish to match our 88 receivers. Brand new and boxed with leads, 59/6.
Carr. 7/6.

N.B. CARRIAGE AND PACKING EXTRA ON ALL ITEMS

OPEN

9 a.m.-6 P.r. G. W. SMITH & CO. (RADIO) LTD. I EXCHANGES
EVERY DAY

MON. to SAT. 3-34 LISLE STREET, LONDON, W.C.2 Phone: GERRARD 8204/9155 WELCOME
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-NOW FACTORY ASSEMBLED-
THE WORLD'S MOST POPULAR RIG

The HEATHKIT SB-10I Transceiver and
SB-200 KW Linear Plus Accessories

In Answer to Your Requests . . . now those of
you who just can't spare the time for "do-it-
yourself", can purchase the SB-101 Trans-
ceiver and SB-200 KW Linear factory assem-
bled and tested ready for operating the moment
you unpack them. For those who want to save
the most, these units also will continue to be
available in kit form. Either way, you get the
renowned SSB performance and features that
have made the Heathkit SB line the fastest
selling rigs on the air.

The following related accessories also will be
available factory assembled or in kit form:
HP -13 DC Power Supply (for mobile operation
of the SB-101), HP -23 AC Power Supply (for
SB-600 Communications Speaker (matches
appearance of SB line and has space for
installing the HP -23 AC power supply).

SB-I01 80-10 Metre SSB Transceiver
 180 watts PEP, 170 watts CW  Switch select Upper or Lower
sideband or CW  CW sidetone  PTT or VOX  Linear Master
Oscillator with 1 kc dial calibration (resettable to 200 cps  Pro-
vision for switch selection of optional SBA -300-2 CW filter 
Provision for external LMO  Separate CW offset carrier  100 kcis
calibrator.
Assembled SBW-101, 23 lbs., write for terms £200 0 0
Kit S13-101, 23 lbs E165 0 0

SB-200 80-10 Metre KW Linear Amplifier
 1200 watts PEP, 1000 watts CW  Drives with 100 watts 
Built-in SWR meter, antenna relay, solid-state power supply 
ALC  Shielded, fan -cooled amplifier compartment  Pretuned
cathode input  Circuit breaker protection  120/240v. A.C.
Assembled SEW -200, 41 lbs E132 0 0
Kit SB-200, 41 lbs £107 10 0

SB-600 Communications Speaker
 Styled to match SB series  For fixed station use  8 ohm
speaker with shaped 300-3000 cps response  Has space for HP -23
power supply.
Assembled SBW-600, 5 lbs £10 10 0
Kit SB-600, 5 lbs E9 0 0

HP -I3 Solid -State Mobile Power Supply
 Supplies voltages for 513-101  Provisions for remote operation
(can be located in engine compartment)  Circuit breaker pro-
tection  12 to 14-5v. D.C. input (pos. or neg. earth as requested).
Assembled HPW-13, 7 lbs. £40 10 0
Kit HP -13, 7 lbs E33 0 0

HP -23E Solid -State Fixed Station
Power Supply
 Supplies voltages for SB-I01  Excellent dynamic regulation 
I20 -240v. A.C.  Can be installed inside SB-600 speaker tab.
Assembled HPW-23, 19 lbs

LKit HP -23, 19 lbs £2733 010

Liberal credit terms available on all purchases over £10 UK only, with lowest possible interest rates.
FREE Factory Consulting Service. Heathkit maintain a staff of expert technical correspondents to
answer any questions about selection, construction and use of your kit. And it costs you nothing.
In addition, factory repair service facilities are at your command should you ever need them.
Full specification sheet of any model available on request.

SEND FOR FULL DETAILS OF RANGE IN FREE CATALOGUE
use coupon on right

DAYSTROM LTD. Dept. SW -8 GLOUCESTER. Rel. 20217
NOTE: Prices quoted include duty, carriage at time of going to press, and are Mail Order prices.
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HEATHEIT The WorAld:
amte"ur Radiot

advanced
Equipment

FILTER -TYPE SINGLE BAND SSB TRANSCEIVER MODELS.
For the 80 or 20 metre bands  200 W. P.E.P. input TX.  I /AV
sensitivity RX.  Employs easy -to -build printed board techniques
with pre -aligned circuits.  Power Req.: 800v. D.C. at 250 mA., 250v.
D.C. at 100 mA., -125v. D.C. at 5 mA, 12v. A.C. or D.C. at 3.75A.
Dimensions 12+,"w. x 63"h. x 10" deep.

Models HW-12A (80m.) f53 . 10.0 Kit 168 Assembled
HW-32A (20.) L53 . 10.0 Kit E68 Assembled

GHI2. Push Talk Microphone L3. 10.0 Assembled

THE WORLD'S SMALLEST KILOWATT LINEAR. The Heathkit,
Model HA -14  80-I0m.  Provides 1000 W. P.E.P. input power 
ALC output to exciter  Built-in SWR meter  Size only 3,1" x
12A" x 10" deep. Weight 91b. Power supply available.

E49. 10.0 Kit £61 . 10.0 Assembled

AMATEUR BANDS 80-I0m. RECEIVER, Model SB-301E 
This de -luxe receiver offers unsurpassed value to the Radio Amateur 
Of advanced concept, employing up-to-date design and construction
techniques, its ultimate specification ensures unparalleled performance
 Full specification and details on request. Weight : 221b. Power
Req.: 115/230v. A.G. 50/60 c/s. 50 watt. Size 17k" x 63" x 133".

125 . 0 . 0 Kit (Less speaker) 6155 .0. 0 Assembled
Kit SBA -301-1 Optional AM Crystal Filter LIO . 10.0

Kit SBA -301-2 Optional CW Crystal Filter £10. 10.0
Kit SBA -300-4 2 metre Converter £10 . 10 . 0

Kit SB-600 Matching Speaker Unit E9 . 0 .0

AMATEUR TRANSMITTER, Model SB-401E  This transmitter
is designed for " lock -in " facility with the SB-301E  A self -powered
filter type Tx covering the " Amateur " bands, 80 to 10 m. with a P.E.P.
of 180 watts  Weight 331b. Power Req.: 115/230v. A.C. 50/60 c/s.
Size 142" x 63 x 132".

L140 . 0 . 0 Kit E170 . 0 . 0 Assembled
Crystal Pack SBA -401-1 E15. 5.0 extra

2 METRE TRANSCEIVER, HW-30  For fixed, portable, or mobile
use  Ideal for Local and RAEN purposes  Input 5 watts c.c. tunable
regenerative Rx.  Size only (including handle) x 8"h. x 6"
deep. (For 230v. operation if required). E23. 10.0 Kit
Power supply. GP -I I operates from 6 or 12v. D.C. £9. 10.0 Kit

GENERAL COVERAGE RECEIVER, Model GC-IU  Powerful
10 transistor, 5 diode circuit  Tunes 580 to 1550 Kc/s. and 1.69 to
30 Mc/s. in 5 bands  Four piezo-electric Transfilters  Pm -assembled
and aligned "front end."  Built-in speaker 

E37 . I7. 6 Kit L45 . 17 . 6 Assembled
Suitable Battery Eliminator, Model UBE-I E2. 17.6 Kit

HIGH SENSITIVITY GENERAL RECEIVER, Model RG-I 
A high performance, low cost receiver for the discriminating short-
wave listener  Frequency coverage from 600 Kc/s. to 1.5 Mc/s. and
1.7 Mc/s. to 32 Mc/s.  Send for details.

E39 . 16 .0 Kit £53 . 0. 0 Assembled

AMATEUR BANDS RECEIVER, Model RA -1  Covers all
amateur bands 10-160 metres  Half -lattice crystal filter at 1.6 Mots.
 I.F. Provision for fixed, portable or mobile uses  Switched USB and
LSB for SSB E39 . 6. 6 Kit £52. 10 . 0 Assembled
OPTIONAL EXTRAS. Crystal Calibrator CL -I L4. 12.0 Kit

(In kit or factory assembled form)

Single Band
Transceivers

HW-12A and HW-32A

SSB Receiver
SB-30 I E

2 Metre AM
Transceiver HW-30

General Coverage
Receiver RG-I U

I kW Linear
HA -I4

SSB Transmitter
SB-401E

General Coverage
Receiver GC-IU

Amateur Bands
Receiver RA -I

Prices quoted are Mail Order and include duty, carriage, U.K.
Loudspeaker Cabinet SG -4 El .9.6. Loudspeaker El . 4 . 5 incl. P.T. Retail prices in general slightly higher.

Many other models in our wide range
Send for the Latest 36 page FREE Colour Catalogue

HEATHKIT
in LONDON

Demonstrations of Heathkit models
given at the LONDON Centre 233
Tottenham Court Road, W.I. Tel:
01-636-7349. See and hear the kit of
your choice. Goods may be purchased
for taking away, or orders can be placed
for Mail Order despatch from our
Gloucester factory.
DO COME AND SEE US WHEN IN

TOWN

To DAYSTROM Ltd., Dept. SW -8 Gloucester, England
Please send me Tel. Glos. 20217

FREE BRITISH HEATHKIT CATALOGUE (Yes/No)
American Heathkit Catalogue I /- (Yes/No)

Full details of model(s)

NAME
(Block Capitals)
ADDRESS

SW8
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J. B. LOWE "
SOMMERKAMP "F" LINE

Wellington Street, Matlock, Derbyshire
Tel.: Matlock 2817 (or 2430 evenings)

FT -100 Transceiver. 150W p.e.p. all transistor except driver
and P.A. 13" x 6" x 10" deep. 1180.0.0

FULL DETAILS ON REQUEST

National 200
SSB/CW/AM.

NATIONAL

Low Price Transceiver.
E160 less

80-10 ; 200W. p.e.p.;
p.s.u. (p.s.u. kit OS)

SOMMERKA MP - NATIONAL - LAFAYETTE
RECEIVERS

NEW
Sommerkamp (tops in my view) L112. Lafayette in stock. The new FIA500

at 42 gns. and HA700 at 36 gns. I feel are extremely good value for money.
Particularly the HA500-how the heck they produce a double conversion
hambander at this price I'll never know.

SECOND-HAND
HA350. new demonstrator ... 170 0
Drake 2B, C/W " Q " multiplier 185 O

£35 0
R.107 [12 I 0
SP6001 X ... L95 0
Eddystone 888A ... £60 0
Eddystone 940 C90 0
S R600 ... 165 0

/35 0
Marconi HR22 185 0
HRO, G.C. and B.S. coils L27 1 0
Hallicrafters 5.120... 10 0
Eddystone 750 £45 0
Green TMRS 125 0
R1475 110 0
HQI70A L95 0

TRANSMITTERS
NEW

Sommerkamp FL -200-B, terrific value at E130 0 0

SECOND-HAND :
The best home brew copy of the LG300 I have ever seen. AM/CW. A
beauty, with a separate monumental power supply ... ... 140
KW500 Linear ... ...
Vanguard ... ... L40
LG50 ... L30
Panda Cub ... L25
DX100U ... £55
Valiant ... ... 120
Miniphase ... .. ... 140
Spy TX/Rx ... ... ... ... ... ... ... 115

Carriage on second-hand transmitters and receivers usually CI extra.

TRANSCEIVERS
NEW :

The incomparable NCX5, Mk. 2 at 1250 complete with p.s.u. kit and the
new National 200 at E185 with p.s.u. kit take an awful lot of beating. These
are in stock.

Deliveries of the FT -I00 are slowly improving but still rough.

ODDS AND EN DS
70 me/s. baluns, Marconi, post free ... E1

E4
10 0
10 0

Electroniques QPI66 112 12 0
H13166T transistor type ... £15 15 0
Electroniques 1.6 me/s. transistor I.F. strip with xtal filter ... E8 17 6
Bird R.F. Wattmeter calibrated to 1400 me/s. 135 0 0
LED SWR Bridges ... E6 18 0
Modulation scope A -I00 imported from the States ... E15 0 0
Headsets : A nice German job, high or low impedance, or the Acos stetho-

set, high impedance. All at ... .

Cossor 1049. Mint civilian, complete with motor driven camera (the
camera alone costs well over E1001) ... L45 0 0

Marconi FM deviation meter. Unused and mint with all cables E5 0 0
Sig. gen. type 20 calibrated 100 kcis. to 30 me/s. Calibrated output down

Wide spaced variables, resistors, capacitors, chokes, relays, knobs, vibra-
tors (6d. brand new!), meters, tag boards (an assortment of 12 for 5/-), etc.

ANTENNAS
Just got a bunch of Gotham Quads in. Full size, all aluminium, 3 benders

(10, 15 and 20) single feed line. Quick, before they all go ... 123 10 0
Also on the way, Gotham Verticals, 160 to 10 ... 110 0 0

SERVICE

For repairs and alignment, etc., we take a bit of beating, as more and more
lads are finding out.

POSTAGE
Please, please allow plenty for postage, we'll refund any excess. The number

of clowns who order a dirty great transformer and enclose 6d. for postage
amaze me!

A large s.a.e. will get you my lists.

NCXS Mk. 2 Top Quality Transceiver. 80-10 ; 200W p.e.p.; 73 de Bandit Bill,
SSB/CW/AM. 1225 less p.s.u. (p.s.u. kit 125) VE8DP/G3UBO.
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Antenna Chat!
SUCCESS BREEDS SUCCESS ! ! This is certainly the case with
JOYSTICK V.F.A. SYSTEMS, e.g., The improved Standard JOY-
STICK V.F.A., weighing only I lb. 10oz. no longer suffers from
corrosion resulting from the junction of dissimilar metals. The
improved Standard JOYSTICK V.F.A. is therefore much more
acceptable to the mobile amateur, who can remove it in seconds
from its " safe at speed " position on the car roof, and use it
immediately inside or outside the shack. Another feature of interest
to mobile and Top Band specialists is the elegant little Top Band
Type 6RF " JOYMATCH " tuner with built in RF meter. The
JOYSTICK V.F.A. system, used with the Type 4 or Type 4RF
JOYMATCH is a complete 6 band system giving high " Q "
resonance on any selected frequency in any band No coils to
change. Any frequency on any band selected at the operating
position, with results, as the American Magazine " CQ " puts it-
" AS GOOD AS A 3 ELEMENT BEAM."

DON'T CLING TO OUTDATED ANTENNAS-

BRING YOURSELF UP TO 1968 WITH A "JOYSTICK"
V.F.A. SYSTEM ! !

Your "
BATH :
B IRMINGHAM:
BRIGHTON :
B RISTOL :

CARDIFF :
CHELTEN HAM :
CHESTERFIELD :
COVENTRY:
DARLINGTON :
EDINBURGH :
GLASGOW :

HARTLEPOOL
HARWICH :
HULL:

LEICESTER :
LIVERPOOL :
LONDON:

Joystick" V.F.A. Stockists
Ryland & Huntley, 15 Old Bond St.
Chas. H. Young Ltd., 170-172 Corporation St.
Technical Trading Co., Park Crescent Place.
R.S.C. Hi-Fi Ltd., 14 Lower Castle Street,

Bristol 1.
Wesak Radio, 54 Daniel St., Cathays.
Spa Radio, 335-337 High Street.
J. & A. Tweedy Ltd., 64 Lordsmill St.
Swanco Products Ltd., 247 Humber Ave.
R.S.C. Hi-Fi Centres Ltd., 13 Post House Wynd.
R.S.C. Hi-Fi Centres Ltd., 133 Leith St.
R.S.C. Hi-Fi Centres Ltd., 326 Argyle St.
R.S.C. Hi-Fi Centres Ltd., 403 Sauchiehall St.
The Radio Shop, 58 Park Rd.
C. H. Bernard & Sons Ltd., George St.
R.S.C. Hi-Fi Centres Ltd., 91 Paragon Sc.
Short Wave (Hull), 24a Newland Ave.
S. May Ltd., 12-14 Church Gate.
Stephens -James Ltd., 70 Priory Rd.
G. W. Smith & Co. Ltd., 3-34 Lisle St.,

London, W.C.2.
Lasky's Radio Ltd., 118 and 207, Edgware Rd.,

London, W.2.
Lasky's Radio Ltd., 33 and 42 Tottenham Court

Rd., London, W.I.
Lasky's Radio Ltd., 152/3 Fleet St., London,

E.C.4.
Alfred Imhof Ltd., 112-116 New Oxford St.,

London, W.C.2.
R. T. & 1. Electronics Ltd., Ashville Old Hall,

Ashville Rd., London, Ell.
LUTON Coventry Radio Ltd., 189-191 Dunstable Rd
MANCHESTER : R.S.C. Hi-Fi Centres Ltd., 60a Oldham St.
MIDDLESBROUGH : R.S.C. Hi-Fi Centres Ltd., 106 Newport Rd.
NEWCASTLE : R.S.C. Hi-Fi Centres Lcd., 41 Blacketc Sc.
NEWPORT, MON.: K. F. Paull Ltd., 14 Dock St.
PORTSMOUTH :
PURLEY :

READING :
SHEFFIELD :

Technical Trading Co., 350-352 Fratton Rd.

G3HSC, 45 Green Lane (Dem. by appt. Phone
0I-UPL 2896).

Lovering Bros., 76 Kings Rd.
R.S.C. Hi-Fi Centres Ltd., 13 Exchange St.,

Castle Market Bldgs.
SOUTHAMPTON : Technical Trading Co., 72 East St.
WORCESTER : Jack Porter Ltd., 30-31 College Street.
WORTHING G.W.M. Radio Ltd., 40-42 Portland Rd.

Technical Trading Co., 72 East St.

By the time this list appears in print it will be incomplete so
PLEASE ENQUIRE AT YOUR LOCAL DEALER or direct to

Partridge Electronics Ltd.
(Dept. SWH)

Caister House, Prospect Road, Broadstairs, Kent
Telephone: OTH3 62535

Kits by return of post
ONE HOUR TO BUILD

Glass fibre printed circuit board.
All coils wound and prealigned.
No alignment required, merely trim for optimum

results.
Clear and concise step-by-step instructions.
Specially designed for easy assembly and first-class

performance.
Complete in standard JXK fully screened case.

2 metre converter, L12 3s. 9d. Quantity
in stock

NF 2.5 dB Gain 25 dB IFs 28-30 Mc/s. 9
18-20 Mc/s. 3

12-14 Mc/s. 3

4-6 Mc/s. 6

4 metre converter, E12 3s. 9d.
NF 2.0 dB Gain 25 dB IFs 41-47 Mc/s. 3

2.1-2.7 Mc/s. 15
Please give alternative IF

Speech Compressor Kit, f6 3s. 9d. 6

The most efficient method of increasing transmitter
effectiveness. Coax input and output sockets.
In -Out switch and variable compression control.

JXK CONVERTERS
PEEL HOUSE, PORTERS LANE,
OSPRINGE, FAVERSHAM, KENT

011015 1111

111115101111
VISIT THE EDDYSTONE
DEPARTMENT AT
IMHOFS
SEE, HEAR AND
COMPARE ALL MODELS
WORKING SIDE BY SIDE
ON PERMANENT
DEMONSTRATION
SAME DAY DESPATCH
TO ANY PART OF THE
WORLD. FREE DELIVERY
IN THE U.K.
GUARANTEED
AFTER SALES SERVICE
SEND TODAY FOR
FULL DETAILS

IMHOFS
Alfred Imhof Ltd.
London, W.C.1.

See it now at Imhofs-
the Eddystone EC10
transistorised receiver
for communications
work. £48
come to Imhofs for
other Eddystone
receivers, including
The new EB36

£54.5.7
EB.35 £60.6.3
EA.12 £185
640.0 £66.0.0
940 £133
-also Eddystone die-
cast instrument boxes
and slow motion dials.
All items can be sent
abroad, tax free, under
our personal and direct
trouble - free export
schemes.

main Eddystone
retail distributors
for London area

Dept. 11/8, 112/116 New Oxford St.,
01-636-7878.

R.30
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FAMOUS ARMY SHORT-WAVE TRANSRECEIVER MK.III
This set is made up of three separate units (I) a two valve amplifier using a 6V6 output valve ;
(2) (some only, not built in the very latest models) a V.H.F. transreceiver covering 229-241
Mc/s. using 4 valves ; (3) the main shortwave transmitter/receiver covering, in two switched
bands, just below 2 Mc/s.-4k Mc/s., and 41 Mc/s.-8 Mc/s. (approx. 160-37.5 metres) using 9
valves. For R.T., C.W. and M.C.W. The receiver is superheterodyne having I R.F. stage,
frequency changer, 2 I.F. (465 Kc/s.) signal detector, A.V.C. and output stage. A B.F.O.
included for C.W. or single side -band reception. T.X. output valve 807 other valves octal
bases. Many extras, e.g. netting switch, quick flick dial settings, squelch, etc. Power require-
ments LT 12 volts, FIT receiver 275 volts D.C., HT transmitter 500 volts D.C., size approx.
174 x 74 x 11 ins. Every set supplied in new or as new condition in carton with book including
circuits, only E4 10s. Od., or Grade 2 slightly used 50s., carriage both ISs.
A FULL KIT of brand new attachments for this set including all connectors, control box, head-
phones and mike, aerial tuning unit, co -axial lead, etc. at only 45s., carriage 5s. 12 VOLT D.C.
power unit with all connectors to set and battery, 30s., carriage 5s. WE MAKE A MAINS
200/250 VOLT POWER UNIT in louvred metal case to plug direct into set power socket
to run (I) receiver, 70s., post 5s.; (2) TX and RX, E6 10s. Od., post 7s. 6d. A charge of 10s.
to unpack and test the receiver of these sets is made only if requested.

V.H.F. TRANSRECEIVER MK.1/1
This is a modern self contained tunable V.H.F. low
powered frequency modulated transreceiver for R.T.
communication up to 8-10 miles. Made for the Ministry
of Supply at an extremely high cost by well known British
makers, using 15 midget B.G. 7 valves, receiver incor-
porating R.F. amplifier. Double superhet and A.F.C.
Slow motion tuning with the dial calibrated in 41
channels each 200 Kc/s. apart. The frequency covered is
39 Mc/s.-40 Mc/s. Also has built-in crystal calibrator
which gives pips to coincide with marks on the tuning
dial. Power reqpired L.T. 44 volts, H.T. 150 volts,
tapped at 90 volts for receiver. Every sec supplied
complete with valves and crystals. New in carton,
complete with adjustable whip aerial, and circuit.
Price £4 10s. Od. carriage 10s. Headset or hand tele-
phone 30s.

JOHN'S RADIO
(Dept. F)

OLD CO-OP, WHITEHALL ROAD,
DRIGHLINGTON, BRADFORD

Telephone : DRIGHLINGTON 732

WALKIE-TALKIE MK III and CRYSTAL
CALIBRATOR No. 9

This set is housed in a waterproof diecast aluminium case made
by Murphy Radio for the Govt. having only reliability and quality
in mind. Range 7.3-9 Mc/s. also on side of set is crystal cali-
brator No. 9 which gives pips on marks provided on the tuning
dial. Set uses a total of 5 valves ; power required L.T. 4 volts
D.C. H.T. 100-175 volts D.C. Sets supplied in NEW or as new
condition, boxed, only 50/-, carriage 10/,

ECHELFORD COMMUNICATIONS

4 Metre
Amateur Equipment

4 Metre Transmitter
mains input. Model F4/1

4 Metre Transmitter
mains/mobile. Model M4/1

4 Metre Converter
I.F. o/p 41-47 Mc/s. Model C9/ I

£30 plus10/- p. and p.

£40 plus
I 0/- p. and p.

us0 gns. 5/- p.
pl

and p.

ECHELFORD COMMUNICATIONS
A. G. Wheeler

88 VILLAGE WAY
ASHFORD

MIDDLESEX

Or from our Midlands Agent:-
SWANCO PRODUCTS LTD.

247 HUMBER AVENUE
COVENTRY

Transmitter built and tested. Comes complete
with r.f. section, with new HC/6U Xtal, modu-
lator and P.S.U.

Model F4/I is for mains input only.
Model M4/I is for I2v. D.C. input -eve earth plus

normal mains input. Can be used either in car
or shack, no extras involved.

Takes either HC6/U crystals or FT243 type.
New HC6/U crystals available.
Size of both transmitters 12" x 7" x 7".
Converter, crystal controlled, is powered from the

transmitter.
Standard I.F. output 41-4.7 Mc/s. Other I.F.'s to

order.
Size 7" x 5" x 5". Housed in matching cabinet.
S.A.E. for further details.
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FOR All ANTENNA'S THERE IS ONLY ONE NAME - MOSLEY

ELAN

DX ME N-The Antenna for 15 and
10 Metres is the" ELAN "-Out performs
all other known types. It is being used
in increasing numbers by leading DX'ers
since its release.

Send for complete catalogue containing full
details and technical information, 25 pages I/-.

SOME OTHER ANTENNA'S
TA -33 Jr. 3 band 3 elements...
TA -32 Jr. 3 band 2 elements
TA -31 Jr. 3 band dipole ...
V-3 Jr. 3 band vertical .

A-310. 10 metre 3 elements
A-315. 15 metre 3 elements
A -203-C. 20 metre 3 elements
V-4-6. 4 band vertical ...
TD -3 Jr. 3 band trap dipole
RV -4. 4 band vertical ...
TA -36. 3 band 6 elements ...
MP -33. 3 band 3 elements ...
A -92-S. 9 elements 2 metre
Classic -33. 3 bands 3 elements
RD -5. SWL amateur bands ...
SWL-7. SWL broadcast bands
RV-4RK. Roof mount for RV -4 ...
D-4BCa. Base loading coil for V-4-6 for

80 metres
TA -33 Snr. 3 bands 3 elements
Lancer Mobile. 10-80 metres ...
V-4-8. 40 and 80 metre vertical ...
TW-3X Jr. 20, 40 and 80 metre vertical ..
VTD-3 Jr. 3 band vertical for difficult

locations

Carriage and Insurance extra.

E27 5

C19 S
fll II

ES 5

LI8 3

E19 16
E46
EIS 10
E6 IS
E16 10
E60 0
E32 17
E8 0
f50 0

E7 IS
ET IS
f9 18

E9
f47 IS
f35 0
E46 15
f8 0

E9 18
RV -4

Telephone: Costessey 2861, orders only

MaaSkY 841044 cietd. 40, Valley Road, New. Costessey, Norwich, Norfolk Nor. 26K

Radio Shack Ltd. now getting organised around the corner from:-

WEST HAMPSTEAD

WEST END LANE

BAKERLOO LINE
MIDLAND
BROAD STREET - RICHMOND LINE

BUS ROUTE 28, 59 & 159

Park outside without problems

LONDON'S AMATEUR RADIO STOCKISTS
DRAKE

SOMMERKAMP
K.W.

HY-GAIN

Telephone : 01-624-7174

SWAN
HALLICRAFTERS

SHURE
TRADE-INS

RADIO SHACK LTD.
182 BROADHURST GARDENS, LONDON N.W.6



FOR THE RADIO AMATEUR AND AMATEUR RADIO

SHORT WAVE

EDITORIAL

IARU Returning ,to our theme of the last two months in this space, under the headings of
Market and Possibility,"now it is relevant to look at the IARU (International

Amateur Radio Union) and in particular at Region I, IARU, which is the European area.

Though it is neither fashionable nor popular to seem to be criticising the Region I IARU organisa-
tion-whose business is very well documented the fact remains that (a) Not much of a positive
nature emerges from their conferences, and (b) The organisation itself complains that a " significant
number " of member -societies do not pull their weight. Indeed, that having been represented at a
conference, they then go home and do precisely nothing about its decisions and recommendations.

In a way, this is understandable. By the nature of Amateur Radio, most IARU representatives,
of whatever society, are themselves amateurs-sometimes pretty junior and not very experienced-
who, because they have also to earn a living, cannot devote much time to the business and the politics
of Amateur Radio. But when an international conference is mooted, an immense amount of pre-
paratory and behind -the -scenes work must be done if the conference is to be successful. This takes
not only time and effort but also experience.

It is not our purpose here to appear to be casting aspersions on the ability and enthusiasm of those
who have undertaken what are undoubtedly onerous responsibilities in connection with Region I of
the IARU. But the fact remains that the present position cannot be regarded as entirely satisfactory,
and it ought to be put right. The opportunity for this could occur as soon as the European com-
munity becomes the Seven, and might be looked at along the lines discussed here last month.

While on the subject: It might also be no bad thing to have the next IARU Region I Conference,
not at some sunny seaside spot on the Continent, but here in the U.K.-say, at an Oxford or
Cambridge college during the summer vacation, or even in Birmingham or Manchester. We would
then be able to see, from the attendance of representatives of the member -societies, what Region I
IARU really amounts to, and how much influence and authority it has.

And, in thinking of Amateur Radio conferences on the international scene, it is a fair certainty that
from the recent Region II jollifications in Montreal (covering the American area of the IARU) the
delegates there present will have emerged with an even hazier and less exact understanding of what
Amateur Radio means over here in the U.K.-and where the real influences lie.

WORLD-WIDE COMMUNICATION
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SOUPING UP THE CR-100

GETTING THE MOST FROM ONE OF

THE OLDER DESIGNS

F. G. RAYER, A.I.E.R.E. (G3OGR)

THESE receivers exist in quite large numbers and
the notes here may interest users or possible pur-

chasers. Dimensions of the standard CR-100 are 16in.
wide, 121in. high and 16-iin. deep, and the weight is
821b., which puts the Rx in the large and heavy class.
Consumption is 85 watts from 200/250v. 50 c/s mains.
There are two RF stages (KTW62's), mixer (X66) and
local oscillator (KTW62), followed by three 465 kc
IF stages (KTW62's) and DDT for detection, AVC and
audio amplification (DH63). There is a KT63 output
stage, KTW62 BFO, U50 full -wave rectifier, and 6H6
noise limiter (some models).

Six bands are switch selected, covering 60-160 kc,
160-430 kc, 500-1400 kc, 14-4 mc, 4-11 mc and 11-30 mc.
Only the range in use appears in the horizontal window,
scale length being about 7in. Tuning is by a 25 : 1

spring -loaded gear drive, plus 6 : 1 ball drive to a front
concentric knob, which is slightly smaller than the main
tuning knob. The geared drive has two rotating scales,
giving the equivalent of 1250 divisions over 18ft. for
logging.

Terminals provide 100 -ohm aerial input, balanced and
not grounded, or unbalanced with one terminal earthed
for coax (which is quite a good match for 75 ohms),
or for a single -wire high impedance aerial. A panel
trimmer allows peaking the aerial circuit with any
aerial on all frequencies.

The internal speaker transformer has tappings for
3 ohms, or 600-1,000 ohms (the former must naturally
be used with a 2/3 ohm speaker) and output is 2/3 watts.
Two panel jacks take phones.

Other panel controls are HF gain (on RF and IF
stages), Audio gain, mains On/Off, BFO pitch, 5-way
Operation Switch (1, Manual HF Gain for AM; 2,
AVC and AM; 3, HT Off; 4, AVC and CW; 5, Manual
HF Gain for CW), also Waveband switch, Pass -band
switch (100, 300, 1200, 3000 and 6000 c/s) and Noise
Limiter (some models).

Input needed for a 10 dB signal-to-noise ratio (40
modulated) should be smaller than 2µV on amateur
bands, and is even lower for CW. Image rejection is
quite typical for two tuned RF stages and 465 kc IF-
80 -100 dB on 4-14 mc, better than 60 dB on 11-4 mc,
and 30 dB at the 28 mc end of the highest frequency band,
increasing to about 60 dB at the LF end.

Amateur Operation

A brief summary of thousands of hours' use over
some years is not easy. The size and weight can be a
nuisance, though actually it is less than some old ones
such as the AR88. For AM, selectivity in the sharpest
usable position approaches the maximum practicable
(the sidebands wanted for intelligible speech are almost

gone). For the sharpest CW position a resonant audio
filter is switched in between audio and output stages, and
with the BFO set to give a note of about 950 c/s this
comes through clearly without otherwise overwhelming
interference from adjacent signals.

Sensitivity is good. In use, DX contacts that
degenerated into failure almost always left the CR-100
still copying the other man (with 120 watts at the G3OGR
end), though this is not conclusive. Originally, a newer
valve type for the 1st RF at least was in view, but was
never fitted after tests showed 1 µV at 14 mc gave a
copiable output. However, better valves than the
KTW62 do of course exist.

As with the usual general -coverage Rx, frequencies
within an amateur band cannot be read on the normal
scale. Nor is there a signal strength meter.

Adding Tuning Meter

A meter was wanted for aerial tuner adjustments,
VFO netting, and so forth and various circuits have been
tried. That permanently adopted is in Fig. 1. Its advant-
ages are ease of connecting, few parts, and the fact that
it is not swamped by a VFO or strong signals. A 5 mA
or 6 mA meter, or more sensitive instrument, has VR in
parallel. With no signal input and HF gain at maximum,
VR is adjusted for full-scale reading. Its value should be
about 5 times the internal resistance of the meter used.

The meter was marked S9 at half -scale, and equally
divided from that point to the zero signal end (full-scale)
for S8, S7, S6, etc. With this arrangement, S2 was
obtained with 12 µV and S9 at 100 µV, on 21 mc. The
usual interpretation needs to be given to readings.

The meter is connected by unsoldering RI, Fig. 1 and

IFT3
r -

HF gain control

Fig. 1. Cathode tuning meter for the CR-100.
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Front appearance of the CR-100, with the tuning meter fitted to the left
of the horizontal window, in which appears the band selected by the
wave -change switch. The terminals on the other side of this window
provide HT/LT for accessories, such as a crystal calibrator. The circular
dial carries the amateur -band markings, in addition to the existing
Internal geared -drive scales. The modifications involved are discussed

in the article by G3OGR.

running twin insulated leads from RI and tag 8. The
meter can occupy a small box, or be fitted beside the
tuning scale window. A hole can be made with a tank
or washer cutter. Turn the receiver upside down, or
pack a cloth behind to keep metal fragments out. (The
cabinet is steel, by the way.)

Fig. 1 includes the pass -band switching for the grid
circuit of this stage, L3 giving extra coupling for the
6 kc position.

Valves

Aged valves naturally reduce performance. Replace-
ments are inexpensive. RF, mixer and oscillator valves
are quite important and inserting new correct types in
these stages in a receiver purchased as " in perfect
order " increased all S -meter readings by more than two
points! With audio distortion at other than low audio
gain, suspect the DDT or output valve. A rectifier
check may also be worthwhile. Expect 250/280v. on the
HT line, according to the setting of the HF gain control
(and consequent HT drain), or 300/315v. at rectifier
cathode.

The anode current of the RF valves and 1st and 2nd
IF valves should be about 6 mA (maximum HF gain) to
under 0 5 mA (minimum HF gain) and can be checked
by a meter across the individual decoupling HT resistors.

The cathode line from the HF gain cathode potentio-
meter runs between zero and about 25v. according to the
control setting, with the line supplying screen grids at the
same time showing about 80-120v.

IF Stages
Selectivity should increase considerably at each step

from 6,000 c/s to 300 c/s, and at the 100 c/s position all
signals should virtually disappear except a carrier
heterodyned to the audio filter frequency. There are
five IFT's in all. Two are switched as in Fig. 1. The
final IFT (into the diode) is not switched. Fig. 2 is the
mixer/1 st IF coupling and shows the crystal filter.

The crystal is 465 kc plus or minus 2 kc and the
IFT's are peaked (if necessary) to suit the crystal fre-
quency. A signal of uniform strength and stable
frequency is required, either provided at the mixer
grid from a signal generator, or obtained from a crystal
oscillator or marker coupled to an aerial terminal. The
receiver should have been switched on for at least half
an hour. With the pass -band set for 300 c/s, rock the
generator tuning slightly (or the receiver tuning, if input
is to the aerial terminal) to find the crystal peak.
Maximum selectivity and sensitivity are achieved when
all IFT's are aligned on this peak. Results can be observed
on the S -meter, with quite a low input; or the signal can
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Fig. 2. Crystal Filter as fitted to the CR-100.

be modulated, AVC off, and output readings taken with
an AC meter (or DC meter with series diode) across the
speaker.

Neutralising is by feedback from L2, adjustable by
Tl. Wrong adjustment of T1 flattens the peak and makes
response unsymmetrical, as seen when tuning very slpwly
through a fixed signal, or swinging the generator fre-
quency very slightly.

IFT's 1 to 5 are located by finding IFT1 nearest the
geared drive, and counting to the left for IFT2, then
towards the back for IFT's 3, 4 and 5, observing the
receiver from the top and front. The audio filter lies
between the final IF valve and output transformer, and
has two trimmers which may, if needed, be peaked for
maximum output. For this, the pass -band should be
switched for 100 c/s and a steady CW signal carefully
tuned to the audio filter by the BFO.

RF Stages
Each range has its own coils and trimmers, so the

main requirement is patience! Provided the panel aerial

Anode

Underneath the CR-100. The coil box has six coils in each section,
except for aerial coils at rear. The RF/mixer/oscillator portion of the
circuit adjoins the coil box, on right. The a' section is at the extreme
right. To the left of the coil box lie the BFO, AF and power supply circuits.

The bottom plate of the cabinet removes by taking out screws.

AVC
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Fig. 3. CR-100 aerial circuit for one band. A o

trimmer can be peaked for best sensitivity on each
band, the aerial -coil section is satisfactory.

Fig. 3 is the aerial circuit, with high impedance aerial
terminal A, balanced input to primary Ll, and secondary
L2 for 1st RF control grid. For unbalanced low -
impedance input one balanced input terminal is connected
externally to earth terminal E. The other five ranges
duplicate this. All unused secondaries are shorted. 400.a balanced

Couplings between 1st and 2nd RF stages, and
between 2nd RF and mixer are basically the same as
Fig. 3. Each secondary has a trimmer, and unused
primaries and secondaries are shorted. No AVC is
applied to the mixer. The oscillator circuit is similar,
with coupling windings employed for feedback.

A removable plate on the receiver underside allows
the coil assembly to be reached. Alignment procedure
follows the usual sequence. Cores are adjusted towards
the LF end of the band, and trimmers near the HF
end, one band being dealt with at a time until there is
no further improvement. A 100 kc xtal unit is between frequencies and scale markings. Band 4 can
suitable for the LF bands, and a 1 mc crystal marker for be aligned at 1.9 mc and 3.7 mc; Band 5 at 5 mc and
the higher frequencies, to secure accurate agreement 10 mc; and Band 6 at 14 mc and 28 mc. [ront'd over

Looking inside the CR-100. The valves adjacent to the tuning gang, from
the rear, are (1), 1st RF; (2), 2nd RF; (3), mixer; and (4), oscillator.
Valves from front left to back are (1), 1st IF , (2), 2nd IF ; and (3), 3rd IF.
At right, the BFO stage, DDT AF, output and rectifier stages. The noise
limiter double -diode is on a bracket over the aerial trimmer extension
shaft. At the back, from right to left, are the smoothing components,

output transformer and audio filter.

Grid
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Amateur Scales for the CR-100
Since the rear control knob revolves with the 0-25

inner dial and allows logging with the geared drive, a
disc bearing amateur band markings can be attached to
it and read against the vertical hair -line. The disc can
be 3 -fin. in diameter, thin card between 1/16th in. paxolin
behind, with thin perspex in front. The rear surface of
the knob is tapped, or drilled for self -tapping screws.
A mark on the card lines up with zero on the 0-25 scale.
Then the disc can be calibrated without the perspex,
removed, inked, and replaced correctly.

An alternative is a graph or logging chart. The
approximate number of divisions obtained are: 1.8-
2.0 mc, 100; 3.5-3.8 mc, 84; 7-7 1 mc, 12; 14.0-14.4 mc,
30; 21.0-21.5 mc, 21; and 28-30 mc, 85. The quickest
accurate method is 100 kc points from a crystal marker
and 10 kc points estimated.

Models of the CR-100
Models vary slightly, usually in minor details. The

CR-100/2 has a side -tone socket from which external
leads short a 2K preset resistor on the chassis, providing
high cathode bias. When controlled by a key or keying
relay this allows reception of the associated transmitter
CW at a suitable level. The socket needs to be shorted
when this facility is not used.

All models have a hinged lid allowing access to valves.
With any model one 100 -ohm aerial terminal may prove

to give better results than terminal A, Fig. 3, even with
an end -on wire (unless extremely short). The other
100 -ohm terminal is then earthed to the chassis. The
CR-100/2 and CR-100/5 models have a screened un-
balanced 100 -ohm input, not separate terminals.

Unless someone has changed the output transformer
connections to suit themselves, expect to use a 2/3 ohm
speaker with the CR-100 and CR-100/2. However, a
medium to high impedance load is required with the
CR-100/4 and CR-100/5. This can be a 2/3 -ohm speaker
with a 20 :1 or similar transformer. The CR-100/4
and CR-100/5 also give more output on headphones,
and plugging these in mutes the speaker.

The noise limiter, when provided, is a small assembly
on a bracket near the ganged capacitor. The switch for
it is to the left of the tuning control, matching the aerial
trimmer to the right; or it may be on the unit inside and
reached by lifting the lid.

SSB Results

Performance of the unmodified receiver on SSB is
about as generally experienced with equipment of this
kind. With most SSB signals the audio gain needs to be
at maximum, and the HF gain control turned well back
so that the SSB is not too strong for the carrier obtained
from the BFO. When the correct BFO tuning positions
have been found, and possibly marked, SSB can be
received quite well, though with less ease than equipment
actually designed for Sideband operation.

One of the most unfortunate men in Television-and there have been
more than a few-was John Baird, who started it all, using an electro-
mechanical system. This certainly worked, and in skilled bands could be
made to produce a picture, but Baird's mechanical design was overtaken
and rapidly passed by the development of the CR tube technique. John
Baird's first official demonstration before the Royal Institution was given
on January 26, 1926, in what is now Bianchi's Restaurant, Frith Street,
Soho. There, a commemorative plaque was unveiled on January 26
last, presented by the Royal Television Society. On left, John Ware,
chairman of the Society, with Charles Marshall, its honorary secretary.
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COMPACT LOW-PASS FILTER
CONSTRUCTION OF A

STANDARD DESIGN

D. GOUGH (SM5RN)

THERE'S nothing new about the circuit for this filter-
but its construction and the choice of components

may be of interest to those who need an effective unit
which is compact and able to pass a good deal of RF
energy. The filter is built into an aluminium trough -
box, 5 by 3 by 24 inches. Two aluminium shields are
mounted inside the box in such a way as to make three
equally -spaced compartments (see photograph). The
capacitors used are CRL Ceramics, type 850, with
screw mountings (purchased on Lisle St. at 6d. each
during a recent trip to London). These condensers are of
the type found in some TU units, or Collins aircraft
antenna matching units, which have been on the surplus
market.

Coils are wound with No. 14g. tinned copper wire,
with an inside diameter of half -an -inch, and spaced at
8 turns per inch. In making the coils it is a good idea
to wind one long coil round a 4 -inch diameter wooden
rod, fastened in a vice, and marked with divisions to get
the correct spacing, then cut off the correct number of
turns, leaving a bit at each end that can be bent for
soldering to tags. Ceramic button lead-throughs are
used to connect the coils through the shields.

CI C2 C3 C4

Circuit of the LPF as described and illustrated, for which
values can be : Cl, C4, 50 µµF ceramic ; C2, C3, 150 µµF ceramic ;
Li, L5, four turns 14g. wound to ;in. i.d., spaced at 8 t.p.i. ;

L2, IA, seven turns, ditto; and L3, 8 turns.

Placing of the components can be seen from the
photograph. In the writer's case the capacitance values
of 150 ntLF had to be made up of a 50 ni.LF and a 100 nnF
in parallel; these were mounted facing each other but at
a different level so that there was sufficient spacing and
no risk of flash -over. Amphenol coax connectors
type SO -239 were mounted on each end of the box
(or Belling -Lee type could be used). This filter has been
tested to 500 watts AM on 3.5 to 14 mc, 500 watts on
21 mc, and about 300 watts on 28 mc. It will probably
take much higher power on the lower frequencies. It is
effective in reducing TVI especially when on 21 mc
which is a touchy band for TV interference, at the
writer's QTH. This filter has proved satisfactory for its
purpose, and is well worth the time and trouble involved
in building it.

An impression of the Low -Pass Filter, as built by the author and described
in the text. The circuit and values are given with the diagram, and it

should prove an efficient aid for TVI suppression.
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FREQUENCY METER
CALIBRATOR

COMBINATION MULTI -PURPOSE
TEST AND CALIBRATION

INSTRUMENT FOR BENCH WORK

G. A. STANTON (G3SCV)

NO really keen constructor can claim to have a
complete workshop unless it is equipped with a

frequency " standard " of some kind. Such a device is
essential if home built oscillators and receivers are to be
accurately calibrated and also if a regular check is to be
made upon commercial equipment. By the terms of the
Amateur Licence, of course, every AT -station is expected
to be so equipped, in order that a constant check can be
made upon outgoing transmissions. The instrument
described here has been designed and constructed in
order to meet these requirements.

From a study of the circuit in Fig. 1, it will be seen
that the unit is dual-purpose. In the first mode of opera-
tion it functions as a crystal calibrator and as such provides
frequency check points at 500 kc, 100 kc and 10 kc
intervals. The 500 kc and 100 kc beats are available well
into the 30 mc region and the 10 kc series up to at least
20 mc. All these will be within the accuracy of the
master crystal used, and without undue expense can be
plus or minus .02 per cent. A second crystal can also be
brought into operation, CX2 in the circuit, the purpose
of which is to produce spot frequencies. These are a
great help in finding the band, especially in the higher
ranges.

The frequencies generated by the calibrator can be
used either externally or internally. For example, they
can be applied to a receiver the calibration of which is
to be checked. Alternatively, the output of a signal
generator or VFO can be fed into the instrument and
calibration carried out by the normal beat method.

In the second mode of operation the unit functions
as a heterodyne meter, whereby two external frequencies
can be checked against each other. This enables, for
example, an experimental oscillator to be compared with
a standard signal generator both for frequency and for
stability. This provision is extremely useful for the
constructor interested in the development of oscillators
for either test or transmitting purposes.

Circuit Points

The heart of the instrument is Vl, an EF80 connected
as a Colpitts crystal oscillator. As will be seen, two
crystals can be brought into operation in turn, the main
xtal being CXI. This is a 500 kc bar and can be
obtained quite reasonably from many of the larger
component stores. CX2 is included to provide the " spot "
frequencies mentioned below. In the author's case,
CX2 is a 2 mc type and provides useful check points at
two megacycle intervals. (This crystal was used because
it happened to be available, but any type having .a con-
venient " round " frequency could be substituted.)

The constructor whose main interest is in the amateur
bands could well use a crystal cut for 3.5 mc and the
unit would then give a check point at the lower edge of
each of the amateur HF bands.

So that the main xtal CX1 can be " pulled " slightly,
C2 is included in the grid circuit of the oscillator. This
allows the unit to be adjusted to one of the MSF standard
frequency transmissions.

The remainder of the frequency producing section
comprises V5 and V6. Both these are double -triodes
connected as multivibrators and are brought into opera-
tion as required by SW1. When correctly adjusted these
are synchronised by the 500 kc oscillator and produce
square waves of 100 kc and 10 kc respectively. Being
square wave generators their output is rich in harmonics.

Output from the three generators is fed to the grid
of V2, which is an EF80 operating with zero bias as a
distortion amplifier. The purpose of this stage is to
increase the harmonic content of the wave -form fed to it
and this in turn widens the frequency spectrum of the
unit. It will be noted that the anode load of this stage
consists of a resistor (R6) in parallel with a small value
capacitor. The latter (it must be confessed) was added as
much by accident as design. When setting up the proto-
type it was noticed that the strength of the higher order
harmonics was greatly increased when an oscilloscope
lead was connected to the anode of this stage. On
investigating this effect it was found that it was due to the
self -capacity of the lead and a small condenser C9 con-
nected as shown produced the same result! Because of
the improved output it was left there. In the original a
value of 33 1.4./LF was found to be optimum but this may
vary somewhat with a different lay -out.

The wave -form produced by the generators is injected
into the grid circuit of V3A where it can be " mixed "
with external signals. This valve is a triode, which,

Table of Values
Fig. 1. Circuit of Frequency Meter Calibrator

Cl - 180 ui,F,
C2 = 100 Ap.F, air -

spaced trimmer
C3, C8,

C14, C20 -01 uF, cer., 350v.
C4 - 0.1 AF
C5 220 pt cer.,

350v.
C6, C7 3.3 µµF

C9 = 33 cer. (see
text)

C10, C11,
C12- 10 µµF,cer.

C13, C21 = 2µF, elect.
C15, C18,

C23 - .005 cer.
C16, C27 500 µILE, mica
C17, C19,

C22 25 AF, elect.
C24, C25 100 µµF

C26 -- 5 p.AF
RI, R4,

R7, R15 470,000 ohms
R2, RIO,

R11, R21 -- 10,000 ohms
R3, R9,

R14 --- 100,003 ohms

R5, R8,
R23, R24 - 27,000 ohms
R6, R18,

R27 = 15,000 ohms
R12 = 47,000 ohms
R13 - 3,800 ohms
R16 - 220 ohms
R17 = 68,000 ohms

R19, R20 == 22,000 ohms
R22 = 1,500 ohms
R25 - 56,000 ohms
R26 = 2,700 ohms

VRI = 500,000 -ohm
potentiometer

VR2 = 10,000 -ohm pre-
set potentiometer

VR3 = 100,000 -ohm pre-
set potentiometer

SW1 = 3-p, 4-w Yaxley
SW2 - Toggle on -off

T1 - 0/p xformer
Cx 1 =. 500 kc bar
Cx2 - Marker xtal (see

text)
VI, V2,

V4 - EF80
V3 = ECC82

V5. V6 - ECC81

Notes: Similar valve types may be substituted. For
accurate band -edge marking, Cx2 should be on frequency.
All resistors can be I -watt rating. Value of C9 may

depend upon layout but is not critical.
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Fig. 1. Circuit of the Crystal Calibrator -Heterodyne Frequency Meter,
in which VI is the master oscillator and V5, V6 are triode -connected
multivibrators, giving respectively 100 kc and 10 kc beats. V2 is an
amplifier to ensure good harmonic output. V3A is a mixer for external
inputs, such as a signal generator. V3B, V4 are audio amplifier stages,

enabling a speaker to be driven for bench work.

because of the high standing bias produced by R11 in
its cathode circuit, operates as an anode -bend detector.
Differing frequencies present at the grid of this stage
will produce heterodyne voltages in the anode circuit.
Heterodyne frequencies falling within the audio range
are passed on to the audio stages for amplification. Higher
frequencies present at the anode are drastically attenuated
by means of the low-pass filter, made up of R10, R12,
C15, C16 and C18.

External Inputs
Provision is made for two external signals to be fed

to the grid of V3A to enable the unit to be used as a
heterodyne meter independent of the internal generator,
the latter section being switched out by means of SW2.
Output can also be taken from the unit from either of
these points.

V5: V6-ECC81

On the audio side, the circuits are quite conventional
and comprise V3B and V4. The latter is the output stage,
and although an EF80 is used for economy reasons, it is
capable of producing sufficient output for normal test -
bench purposes. As it stands the output stage is intended
for loud speaker operation, but if desired low -impedance
headphones could be substituted.

PSU Requirements
Power supply requirements for the unit are quite

modest, 50 mA at 250v. being ample for HT and two
amps. at 6 volts for the heaters. Fig. 2. gives a suitable
circuit utilising silicon diodes. This, it will be seen, is a
full -wave circuit, but if desired a half -wave type could
be used, and also a valve rectifier could be substituted for
the silicons. The value of the smoothing resistor should
be adjusted for an output of 250 volts when all the valves
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in the unit are operating-i.e., when the instrument is
set for 10 kc output. A value between 1000 and 2000 ohms
will be required and this will need to be rated at least
3 watts.

Ideally, the HT supply for VI should be stabilised
and for extreme accuracy this would be necessary. In
the prototype however it was noted that a change of as
much as fifty volts on the main HT line only altered the
500 kc beat by approximately 50 cycles. In view of this
the extra complication of a stabilising circuit was not
deemed necessary.

Constructional Points
Construction of the unit is along conventional lines

and is quite straightforward. A four-sided chassis
10in. x 6in. will easily contain all the components and a
suggested layout is given in Fig. 3. Short direct con-
nections should be made wherever possible and this
will be greatly facilitated if the valve holders and larger
components are orientated as shown. Most of the
smaller parts can be wired directly to the valve holders,
and tag strips mounted as indicated will ensure complete
rigidity.

Particular care should be taken in wiring the signal -
producing section, i.e., V1, V5 and V6. Any purely
mechanical instability here can render the instrument
useless. For the same reason only first-class components
should be used in this section and if possible high stability
types. Care must also be taken in wiring the grid of
V3A. This point is very prone to hum pick-up and the
components connected here should be fitted as close as
possible to the grid pin but well clear of the heater leads.

Setting Up and Calibration
Setting up the unit is a relatively simple matter

although a certain amount of patience is required in
adjusting the two multivibrators. The first part of the
operation is to check the frequency of the 500 kc oscilla-
tor; this is most easily done with a receiver tuned to the
2.5 mc MSF transmission. (Most readers will know
that station MSF at Rugby provides a standard -frequency
service throughout the twenty-four hours of each day.)
Details for MSF are given in many of the well-known
radio handbooks but it is sufficient to say here that for
most of each hour the transmission is modulated by
one -cycle pulses. This results in an easily recognised
clock -like tick from the receiver. Every quarter-hour
the callsign is given in slow Morse.

With the station receiver set at 2.5 mc the unit should
be switched to operate at 500 kc. A low -frequency audio
beat will most likely be heard from the receiver LS.
This will be the fifth harmonic of the 500 kc oscillator
beating with MSF. C2 should then be adjusted until this
beat is as low in frequency as possible. If the constructor
is lucky enough to have a crystal that is " spot-on "
it will be possible to zero -beat it with MSF. However,
it is perhaps expecting a little too much to find a surplus
type to be 100 per cent accurate and in the author's
case the crystal used was 70 cycles high and the lowest
beat possible with MSF was 350 c/s. This represents an
accuracy of better than .015 per cent and is a great deal
better than most standards accepted in radio work.

If desired at this stage a check can be made for

Fig. 2. Circuit and values for a power supply unit suitable for
the instrument described in the text. It should give 50 mA or

so at 250v.

drift simply by leaving the 500 kc oscillator and the
receiver running for an hour or so. Any change occurring
in the beat note between MSF and the local oscillator
one can be quite sure is not due to MSF! The proto-
type was found to drift by approximately 10-20 cycles in
the first hour. This again is quite acceptable.

Having adjusted the master oscillator the next
operation is to synchronise the 100 kc multivibrator
(V5). For this a signal generator or test oscillator is
required and the following procedure is suggested:
Output from the signal generator is fed into the input
socket of the crystal calibrator, the signal generator being
set to produce an unmodulated signal on a range covering
500 kc to 1 mc. The calibrator unit is set for 500 kc and
relatively loud beats should be heard as the signal genera-
tor is tuned through 500 kc and 1000 kc respectively.
As the generator is tuned between these two frequencies
much weaker beats will probably be found-these will
be due to various harmonics of the generator beating
with harmonics of the calibrator and the strength of the
beats will depend upon the purity of the wave -form of the
generator. For our purpose these " in between " beats
are spurious responses and a note should be made of
them.

Having done this the calibrator is then switched to
produce 100 kc and the purpose of the operation is to
adjust VR2 until four distinct beats are heard between
the 500 kc and 1 mc points on the generator dial. These
will correspond to 600-700-800-900 kc, and if the generator
dial is properly calibrated this will be obvious. As VR2
is adjusted through its range a number of distinct " plops "
will be heard in the unit speaker as the multivibrator
frequency is altered. The correct positioning of VR2
should be around the half way point but this will
obviously depend upon circuit tolerances.

Attention can now be turned to the 10 kc multi -
vibrator (V6). With the calibrator still set at 100 kc the
signal generator should be switched to a range covering
100-200 kc. If the 100 kc multivibrator has been correctly
set loud beats will be heard as the generator is tuned
through 100 and 200 kc. Again, a number of spurious
beats are to be expected between the two points and a note
should be made of these. The calibrator is then switched
to 10 kc and VR3 is adjusted until nine distinct (and
relatively evenly spaced) beats are found between the
100 and 200 kc points on the generator dial; take care
not to confuse the 10 kc beats with any of the " spurious "
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L.S. jack

VRI Input sockets

iOin.

Sw2 Sw I

Output transformer TI on top of chassis Rower cable

Fig. 3. showing the general layout as adopted for the prototype, on a
standard chassis 10in. by 61n. wide with a 2in. sub -space. Some con-

structional points are covered in the text.

beats.
A final check can be made on the multivibrators

by switching the signal generator to a higher range and
counting the beats between known settings. Once
accurately set the oscillators should not need any further
adjustment unless the circuit is altered in any way or a
valve replaced.

No adjustment is allowed for on the second crystal,
this being intended simply as a guide to calibration and
not as a standard.

When used as a heterodyne meter the crystal calibrator

section is switched out, and the known and unknown
signals are fed into the unit via the two input sockets
SKI, SK2. If the known signal source is then adjusted
until a zero beat is produced then this will indicate the
frequency of the unknown signal. Care must of course
be taken not to confuse beats produced between har-
monics and those produced between fundamentals but
normally the latter will be much stronger responses.
If the known signal source has itself been calibrated and
checked against the crystal calibrator then with care
very accurate measurements can be made.

COUNTER SERVICE
Readers in or visiting London are reminded that our

Office at 55 Victoria Street, S.W.1 (opposite the New
Scotland Yard building) is open from 9.30 a.m. till
5.15 p.m. daily, Monday to Friday, for counter business
-the sale of maps and books, the entering of subscrip-
tions and taking orders for small advertisements. The
current issue of SHORT WAVE MAGAZINE is always on
sale, and the index can be consulted for any back
numbers that may be wanted (or are available).

TO BE SURE OF YOUR COPY
The best advice that we can give is that you become

a direct subscriber to Stiortr WAVE MAGAZINE. It costs
42s. for a year of 12 issues (starting any month) and
means that we post you a copy, the day before publication,
regularly each month. Many 1000's of readers already
use this facility, especially where there is difficulty with
local newsagents. Orders, with remittance for 42s.,
should be sent to: Circulation Department, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1.

Our regular Book Lists include all titles of general Amateur Radio interest and cover the whole field for
specialised texts.
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HOW TO USE AN
OSCILLOSCOPE

SQUARE -WAVE TESTING-HUM
DETECTION-CIRCUIT ALIGNMENT

-THE WOBBULATOR-
MODULATION CHECKING

Part II

C. BOWDEN (G3OCB)

The first part of this article appeared in the June
issue of" Short Wave Magazine."-Editor.

ASQUARE wave is made up of a sine wave the
fundamental frequency of which is equal to that of the

square wave plus an infinite number of odd harmonics
added in phase. Fig. 5A, B, C, show how the wave is
built up in this way. Consequently, if we pass a square
wave through an amplifier the response of the latter
will modify the shape of the square wave depending on
how its frequency response affects the harmonic content
of the wave. In practice, it is very difficult to obtain a
perfect square wave but a good representation may be
obtained provided harmonics up to about the eleventh
are present and this is easy to get. From Fig. 5B, it can
be seen that the major part of the square wave is formed
by the fundamental sine -wave frequency, and the sharply
rising and falling leading and trailing edges occur as a
result of the higher order harmonics. Thus, if we use a
square wave as a test signal and observe the signal on
the 'scope after it has passed through a circuit, we can
get a good idea of how the circuit is behaving.

For example, if the circuit has a poor low -frequency
response then the wave will appear as shown in Fig. 5D,
where it can be seen that the " top " has a pronounced
slope. Poor high -frequency response is revealed where
the corners are rounded as in Fig. 5E. Where HF or LF
responses are very poor indeed the waveform degenerates
as shown in Figs. 5F and G. It is interesting to note that
the process of reducing a square wave to a series of
positive and negative pips, as indicated by Fig. 5F, is a
technique very much used in radar and pulse circuitry

A

Fig.5

C D E

generally and is known as " differentiation."
Fig. 5H, shows how the shape of the square wave is

altered when there is an excessive amount of HF gain
present, and Fig. 5J is what appears when the LF gain
is excessive. It is, of course, possible to find several of
the above conditions present. The easiest course to
adopt then is to cure each one in turn, as the remaining
fault conditions will be more obvious from the wave-
form as it becomes more nearly a square wave. When
a 'scope is used for square wave testing the capacity
between leads should be kept to an absolute minimum
so that the higher frequencies are not excessively shunted.
It is interesting to note here that it is often far more
effective to hook the test leads into the wiring rather
than to hold them, as the hands can cause excessive
shunt capacity, as well as possibly feeding hum into high -
impedance circuits. It is very desirable whenever one is
testing with an oscilloscope to make use of a high -
impedance, low -capacity probe. This will ensure mini-
mum disturbance of the circuit under test, minimise
hum pick up and reduce stray capacitances.

Hum Detection
As most amateurs are probably aware the clearing

of hum modulation from the trace of an oscilloscope is
often very difficult. However, the 'scope does enable us,
by the same token, to detect hum at very low levels in
other circuits. Fig. 6A, shows how the ideal trace should
appear when no signal or hum is present and this is the
sort of trace that we hope to see when, for example,
we check a receiver HT rail for hum. It is more than
likely however that the trace will look more like Fig. 6B,
where the hum is easily visible. The frequency of this
hum will normally be either 50 or 100 c/s, depending
whether half -wave or full -wave rectification has been
used. If we know the deflection sensitivity of the 'scope
we can measure the hum voltage and, knowing the
amount of smoothing in the circuit, we can make a fair
estimate as to whether the smoothing is reasonable or
not by reference to the various tables and charts in the
handbooks. Fig. 6C, shows how hum may show up in
a circuit carrying an AF or RF signal. It is also possible
to check for filter circuit component defects. For
example, in Fig. 6D, we see the waveform which would
appear at the cathode of a full -wave rectifier when the
smoothing becomes open circuit (or as it would appear
where a choke input filter is used). Similarly Fig. 6E,
shows the comparable waveform obtained with a half -
wave rectifier. The waveforms appearing at other points

F C

Fig. 5. Showing square -wave build up. At (A) is a perfect square wave.
(B) shows a sine wave plus an odd harmonic. (C) is a sine wave carrying
odd harmonics up to about the 9th. Square waves can be used for
amplifier testing, and (D) indicates poor LF response, (E) bad HF response,
(F) Very poor LF performance, (G) Very poor HF, (H) Excessive HF, and

(J) Excessive LF.
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Fig. 6. The process of hum tracing using an Oscilloscope-
see text for discussion.

in filter circuits are dependent to a large extent on the
amounts of inductance and capacity present, and on the
load resistance, so it is not possible to show exact wave-
forms. But in general smooth output should be about
sinusoidal in shape and very much lower in amplitude than
the waveform at the cathode of the rectifier. In order
fully to appreciate the waveforms to be expected the
best course is for the experimenter to check a few power
supplies in his own workshop and to sketch the shapes
of the various traces.

RF and IF Applications of the Oscilloscope
Due to its relatively low input capacitance, high

input impedance and very rapid operation the oscillo-
scope is an ideal instrument for checking radio frequency
signals-but it should be stressed that any tuned circuit
under test should be retuned to resonance when the
'scope is connected. Depending on the bandwidth and
timebase range of a particular instrument it may be
possible to view directly several cycles of radio frequency
waveform up to several megacycles or so. However,
such a display will not tell us very much about what is
happening to the modulation being applied. We are
usually much more interested in the latter as the various
DC instruments in circuit will usually tell us all that we
want to know about the radio frequency conditions
(where transmitters are concerned). It is therefore
normal practice to set the timebase to show several
cycles of the modulating waveform (which is usually
single frequency for the purpose of this test as it would
be impossible to view a rapidly varying audio signal).

As the modulating waveform is much lower in fre-
quency than the radio frequency, the latter will appear
as a patch of illumination between the extremities of the
display, since there may be hundreds or even thousands of
cycles of radio frequency energy for every cycle of
modulation. Where one is testing a receiver the modulated
RF signal can be obtained from a signal generator and
traced through the various stages of the receiver up to
the detector. Fig. 7A shows an almost fully modulated

A
Fig .7

B C

signal as it would appear on the 'scope screen and the
waveform as traced through the receiver should corres-
pond to this. It may of course be impossible to obtain
sufficient voltage from very early stages in the receiver
without over -loading them. Assuming that the wave-
form from the signal generator is beyond suspicion
(and not all signal generators are) then a waveform
appearing as shown in Fig. 7B, indicates distortion which
is probably the result of overloading one of the RF or
IF amplifiers, faulty biasing, or may be due to a fault in
the AVC system. If the waveform has a rough edge on
it as shown in Fig. 7C, then this usually indicates
instability due to faulty screening or decoupling, or
parasitic oscillation. The roughness may occur at only
one part of the waveform as shown or may extend along
the whole " edge."

Plotting Response Curves-The Wobbulator
One method of checking response curves is to plot a

graph, taking readings at, say, 500 c/s intervals, and
using an RF voltmeter or receiver S -meter as indicator.
Such a method is exceedingly tedious, especially where
a filter response curve or bandpass curve is required, as it
may be necessary to re -adjust and re -plot many times
before the desired curve is obtained.

By using a device known as a wobbulator we can
obtain the passband curve on the face of the tube and
we may see instantly the result of any alterations made
to the tuning of the circuits. The wobbulator is a device
that alters the frequency of a tuned circuit in sympathy
with the variation of a voltage applied to it. If that
voltage is taken from the timebase circuitry of the
oscilloscope, then the circuit will tune in step with the
timebase. As an example, suppose that when the time -
base voltage is zero the wobbulator oscillator circuit
tunes to say 460 kc and the spot is at the LHS. As the
timebase voltage rises towards its maximum the spot
moves towards the RHS. The wobbulator oscillator
may now tune to say 470 kc. When the timebase voltage
returns to zero, the spot returns to the LHS and the
wobbulator retunes itself to 460 kc. Thus, we can call the
LHS of the trace 460 kc and we can call the RHS 470 kc in
this case. If the output voltage of the wobbulator
oscillator is applied to the input terminal of an IF
amplifier of about 465 kc, and the output of this
amplifier is taken to the Y -plates of the 'scope, the
response of the 465 kc circuits will be traced on the
screen.

Fig. 10, shows the general arrangement of equipment
for plotting the response curves by this method
and Fig. 11 is the circuit of a typical wobbulator. When
there is no input to the grid of the wobbulator valve the

D

Fig. 7. Looking at the trace when monitoring on the RF or IF side, as
discussed in the text.
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100ppF

Fig. 8

Fig. 8. Circuit for modulation monitoring, to produce the
pictures shown in Fig. 9. LI is a small link coil coupled to the
PA tank such that sufficient RF can be fed to the Y -plates. VR1
is one megohm, connected across the modulator to get about
50-100 volts of AF, and fed via a suitable HV condenser.
Points A, B, C and D go to the shift controls on the 'Scope.
LI must be insulated to prevent HT contact and can be tuned if

RF pick-up is insufficient.

tuned circuit oscillates at a certain frequency. The
wobbulator valve should, to be correct, be called a
" reactance " valve. Due to phase relationships in the
circuit the valve acts as a capacitor the value of which
depends on the grid voltage. As the timebase signal
alters the voltage on the grid of this valve its effective
capacity will alter and the tuned circuit will now oscillate
at a different frequency.

Most wobbulators are not tunable over a very wide
range of frequency and thus it is normal practice to feed
the output into a mixer stage into which the output
from a wide -range signal generator is also fed. In this
way it is possible to obtain any desired frequency and the
sweep will remain the same as the frequency is changed.

(A) (B) (c) (D)

Two tone
generator

Two tone
input

F,g.9 (F)

(E)

CRO

Fig. 9. The traces to be expected when checking modulation
-see text. A two-tone test signal trace is shown at (E), and (F)
is the set-up for SSB Tx testing when using the recommended

two-tone input method.

(The sweep is the number of kc over which the oscillator
swings at a particular setting of input voltage to the
wobbulator grid.) It is important to remember that the
frequency deviation or sweep of the wobbulator signal
is dependent on the amplititude of the input voltage from
the timebase circuit. Too much voltage will create much
too large a frequency deviation, resulting in the passband
curve being very cramped, as it will only take up a small
percentage of the total trace. The potentiometer con-
trolling the timebase signal into the grid of the wobbulator
stage can be adjusted so that the curve covers a satis-
factory portion of the trace. The timebase speed should
not be set too high when making tests of this sort. A
frequency of about 10 to 20 cycles is best. Higher
frequencies may cause ringing of selective tuned circuits
and distort the shape of the passband. It is also important
to switch off AVC circuits and it may be helpful to
disable the local oscillator to avoid spurious signals
or distorted traces. It is also important to avoid over-
loading the receiver by applying too large a signal as
this would result in an excessively flat topped trace and
give the impression that one has obtained a better curve
than is in fact present! Too little signal, on the other
hand, may result in the disappearance of side lobes which
would show up with higher level inputs-so it is obvious
that extreme care is necessary in making these tests.

The signal to the Y -plates may be taken at the DC
output of the detector stage of the receiver under test,
in which case the trace would appear similar to that
shown in Fig. 7D. It is possible that this trace may
appear on the screen " upside down " depending on the
polarity of the signal taken from the receiver. This is of
no importance to the operation, but if this unduly worries
the operator he can reverse the image by introducing a
low gain single stage amplifier in front of the " Y "
input socket, or he can reverse the connections to the
Y -plates (or he can even turn the 'scope upside down!).

However, taking a signal from the detector is not, in
the author's opinion, the best one. Distortion of the
trace is very liable to occur and a much clearer trace
results if the RF signal into the detector is taken to the
" Y " amplifier, rather than the rectified signal. Fig.
7E, shows the shape of the trace which then results and
it can be seen that as the signal is now unrectified, the
problem of inversion does not occur. The main advantage
obtained by using a wobbulator is that every adjustment
to the circuit can be instantly observed and thus there is
a tremendous amount of time and hard work saved when
one is aligning circuits. The easiest procedure is first to
adjust all circuits to the centre of the passband using a
signal generator tuned to this frequency, and then to
switch over to the wobbulator in order to make the
final adjustments.

Checking Modulation
While it is possible to obtain a curve such as that

shown in Fig. 7A by feeding a sample of RF from the
transmitter into the scope and setting the timebase to
a suitable frequency, a much more precise method of
checking is available if we disconnect the timebase and
connect up the tube in the manner shown in Fig. 8.

A sample of the modulated RF output is fed to the
Y -plates, and a sample of the modulating signal is
fed to the X -plates. When modulation is absent the
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Fig. 10. Layout of equipment for checking frequency response
-see text.
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trace will appear as Fig. 9A. This represents the carrier
signal only. As modulation is applied the pattern will
become more like that shown in Fig. 9B, and as the level
of modulation is increased the trace will progress towards
Fig. 9C, and eventually 9D. Trace B shows less than
100 per cent modulation while that in C represents
exactly 100 per cent modulation, while trace D indicates
overmodulation.

The percentage modulation can be calculated by
measuring the lengths p and q, the straight sides in Fig.
9B. The modulation percentage is given by:

P q
M% - x 100

P + q
The edges of the trace should be straight. If they are

not then some form of non -linearity is present and the
equipment should be checked for instability, incorrect

Fig. 12

Y Amp

--4

Trace from
Input 4

Trace from
Input 2

Y Amp

Input from signal generator

Fig.11

+ 250v

Fig. 11. Typical Wobbulator circuit, for which values can be :
Cl, C6, C7, C10, C11, 0.1 µF; C2, 30 µµF trimmer; C3, C4, C8,
C9, 50 µµF ; C5, to tune LI, L2 to about 5 mc ; RI, 1-meg. pot.;
for sweep width ; R2, about 150-450 ohms ; R3, about 150 ohms ;
119, 470K; R5, RIO, 4.7K; R6, 47K; R7, about 150-450 ohms,
R8, 18K ; R9, 27K ; VI, small RF pentode ; V2, ECH81 or
similar. LI, L2. to tune 5 mc. Experiment with R2, R3 and

C2 values for best sweep and linearity with valve used.

matching, excessive or inadequate drive, incorrect load-
ing and similar faults.

SSB Checking
While the foregoing method will work well for

checking AM transmissions, it is necessary to use a
different technique for checking single sideband equip -

Shift
control

Shift
control

Multi vibrator square wave generator

Fig. 12. The basic circuit for a beam -switching unit. Depending on the
type of valve used for VI, V2, they can be switched either on the screen,
the suppressor or control grid; a frequency -changer type of valve will
give best results. For V3, V9, pentodes are recommended, to give least
distortion of the traces. RI, R2, is a 50K two -gang separation control,

and R3, R9, a two -gang 500K speed control.

16)
237
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ment. The set-up for doing this is shown in Fig. 9F.
Here we are able to use the 'scope in a normal fashion,
but we require what is known as a " two-tone
generator. This is a simple low -powered pair of oscilla-
tors (two transistors will suffice) operating at about
1,000 c/s and 2,000 c/s respectively. The oscillators are
adjusted so that they both give equal outputs, which
must be very pure in waveform, and this is fed into the
microphone socket of the SSB transmitter. The latter
is then adjusted for a trace simiar to that shown in
Fig. 9E. There should be no flattening of the peaks and
the cross -over points should be clear and sharp when the
transmitter has been adjusted for maximum output. If
this is not the case then the transmitter has been in-
correctly adjusted and it must be retuned and loaded
until the correct pattern results. The whole subject is
dealt with fully in the textbooks and it was also dis-
cussed in recent issues of SHORT WAVE MAGAZINE. It
is not essential to have an oscilloscope to tune up an
SSB transmitter but if one is available and a two-tone
test can be made, the whole adjustment of the trans-
mitter is very greatly simplified.

We have discussed the usual applications of oscillo-
scopes in the amateur's workshop, but there are of course
many other uses to which the instrument may be put.

A beam switching unit enables two separate signals

to be viewed at the same time, so that direct comparisons
of traces can be made. Such units usually consist of a
multivibrator square -wave generator, the output of which
is applied to the Y -plates. If the speed of the square
wave is slower than that of the timebase, the beam will
appear as two horizontal lines separated by an amount
depending on the amplitude of the square wave. The
same square wave can be used to switch two different
input valves on and off. If two different inputs are fed,
one to each of these valves, then the two separate inputs
may be viewed on the screen. Fig. 12 shows in basic
form the circuitry necessary to enable this to be done.

Amongst many other uses, the Oscilloscope can be
of great value in some of the following applications:

Examination of waveforms from TV video
and sync. circuits.

Examination of switching characteristics in
DC/DC converters.

Adjustment of mark -space ratio in automatic
keyers.

Adjustment of key click filters.
Time measurement.

One could undoubtedly add more to this list but it is
hoped that sufficient has been said in the last few pages
to illustrate the possibilities.

PLUG-IN MODULES FOR
CIRCUIT CONSTRUCTION

The Pidam series of plug-in modules enable logic
systems to be designed and bread -boarded, for testing the
circuitry, in a matter of minutes. The 16 standard
modules available in the Pidam range each carry out
well-defined functions and are easy to combine. They
can be directly inter -connected and a wide variety of
circuit systems is possible, using printed -circuit boards,
into which the encapsulated units can be plugged.
Various items of auxiliary equipment go with the range
of modules, to enable circuits to be assembled easily and
correctly.

For experimental and instructional purposes, kits are

A " Pidam " plug-in unit of the type described in the accom-
panying notes. The III is a bi-stable, triggered by +ve pulses,

and can be used as a divide -by -two unit.

available. Kit No. 1 enables a large number of devices to
be built, and the more advanced Kit No. 2-which
incorporates the No. 1 and is a good deal more
sophisticated-is suitable for professional and laboratory
work. Some of the devices described in the Pidam
booklet are: A light -operated switch; a timer, with a
range of 15 seconds to 5 minutes; speed monitors; a
temperature -operated switch; dividers and counters; and
a voice -operated switch.

All Pidam items are individually priced and-for what
they are and the quality of the units-are very reasonable.
For instance, the AND/EF (AND Gate/Emitter Follower),
involving a transistor, four diodes and three resistors, in
a neat plug-in mounting, and connected to give a
powerful -V pulse, with no capacitive loading on a
previous stage, costs 18s. 6d. The price of the No. 1 Kit
is 19 guineas. The Pidam Logic System is produced by
West Hyde Developments, Ltd.

SIDELIGHT ON CURRENT AFFAIRS
We applaud the 4X4's on their recent tremendous

success in the hard, fundamental business of fighting
out their own battle, and winning it. Whatever one's
interests or opinions may be (religious, political,
military, economic or just working the DX), it was a
tremendous achievement on the part of the Israelis.
In the Amateur Radio context-which is only what we
can be concerned with here-it is germane to our theme
to record that in Israel radio amateurs have always been
licensed freely and with no more than the restraints and
controls that are accepted in the rest of the civilised
world. On the other hand, in the Arab countries engaged
in the June war (though a few " special cases " are
listed), nothing like Amateur Radio as we know it is
permitted.
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HIGH-PERFORMANCE
GROUND -PLANE SYSTEM

FOR FOUR METRES

SOME DIPOLE THEORY -
DERIVATION OF THE GROUND -

PLANE - COMPARISONS WITH
A VERTICAL DIPOLE -

MATCHING AND FEEDING

P. HARRIS (G3GFN)

This is a useful and interesting article in which
it is shown how theory can be applied to prac-
tice with the object of producing an effective
ground -plane system for our 4 -metre band, to
give results markedly superior to the conven-
tional vertical dipole. In the course of his
investigations, our contributor devised an
ingenious method of matching the system
accurately at the resonant frequency. While the
treatment may be thought over -elaborate, it will
be seen that the discussion proceeds logically,
to lead to full details for the construction and
setting up of an efficient radiating system for

the 70 -megacycle band.-Editor.

EXPERIENCE
gained during the operation of a

fixed station on 4 metres indicated that the com-
monly used vertical dipole was not the most satis-
factory aerial with which to work mobile stations
on this band. In addition, and despite running the
maximum permitted transmitter power, results with
fixed stations at distances exceding 8 miles tended
to be disappointing even though (depending on
propagation conditions) stations in excess of 60-100
miles could sometimes be heard and worked at
appreciable strength.

While the situation could have been improved
by the use of a colinear array it was considered
that such aerials are better suited for working
GDX, and that for contacts with mobiles within a
radius of about 12 miles, together with semi -local
fixed stations at up to 20 miles or so, it should
be possible to produce a simple omnidirectional
aerial showing a better performance than that given
by the vertical dipole.

It will be noted that the accent is on an omni-
directional aerial as opposed to any highly directive
system. When working mobile stations which are
continually changing geographical direction, or a
number of local or semi -local fixed stations at dif-
ferent points of the compass, the need to change
the bearing of a directive array is an unwelcomed
complication. For this type of operation therefore,
the omnidirectional aerial has distinct advantages.

Prior to dealing with the ground -plane aerial, it

it pertinent to examine the reasons for the behaviour
of the vertical dipole, and also the effect of the
angle of radiation on the distance covered.

Angle of Radiation, Aerial Height and Distance
At VHF, and UHF, while communication may

take place between points as a result of tro-
pospheric refraction, sporadic -E ionisation, aurora,
ducting or some other mode, for the majority of
systems it is the normal behaviour of the space
wave which is the determining factor in respect of
the distance which can be covered. As the space
wave travels essentially in a straight line, it is
important that the transmitting aerial should con-
centrate the radiated power in the direction of the
horizon. That is, it should be radiated at a low
angle.

Due to the action of the atmosphere adjacent
to the earth's surface, the space wave is formed into
a slight curve, and fortunately for us all this results
in the radio horizon being at a greater distance than
that of the optical. Generally the space -wave hori-
zon is considered to be 1.4VH, where H is the
height of the aerial in feet, and the resultant the
distance in miles. It should be noted that the dis-
tance obtained will be that for a single aerial, and
that the total possible path length will be the sum
of the distances individually applicable to the trans-
mitting and receiving aerials. For example, if both
transmitting and receiving aerials are at a height of
30ft., distances will be
about 8 miles, the overall path length to be expected
would be 16 miles. With a fixed station having an
aerial at 30ft., and a mobile with an aerial at, say,
5ft., then the path length could be:-Dfs 8 miles
+ Dmob 225 miles=10 miles approx.

This method of determining total path length
presupposes (i) Angles of radiation not exceeding
10 degrees, (ii) Normal propagation conditions, and
(iii) Flat terrain with an optical path to the horizon
from the aerial position. The last requirement is
not often met in practice, and if there are natural
or man-made protrusions in the path of the space
wave, either the path length will be reduced, or
the signal attenuated to some degree. When calcu-
lating distance, it should be remembered that the
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Fig. 1. Lobe and radiation angle of a vertical half -wave dipole
with Its centre a quarter -wave above ground. Shaded portion
below about 5° indicates no radiation due to ground losses.
While peak radiation occurs at around 10°, overall radiation

± 3 dB Is between 5° and 30°.
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height H must include the height of the ground
itself above sea level. For example, two mobile
stations, each sitting on top of a hill giving them
an effective height of 400ft. a.s.l., should, subject to
intervening screening, be able to communicate over
a distance of 56 miles always provided that sufficient
power is employed to overcome the transmission
path attenuation factor.

Angular Radiation Patterns

It will now be apparent that while aerial height
is important in determining the potential path length,
to achieve the theoretical distance requires that the
transmitted power is radiated at a low angle. Aerial
height alone does not automatically guarantee long
distances, and it is for this reason that the range
achieved by a mobile station on a hill top is not
usually as great as might be expected, for, due to a
variety of reasons, the radiation angle of mobile
aerials is usually higher than that which is desirable.

If the angular radiation diagram is plotted for
a vertical dipole, the reasons for its performance
begin to be apparent. While the horizontal pattern
is a simple circle, in the vertical plane the power
in the aerial is divided between a number of lobes
at varying angles, the number of the lobes, their
angles, and the relative power in them changing as
the height of the aerial is altered. Further, due to
the lossy nature of the ground itself, radiation at
angles of less than 5° is normally highly attenuated.
These effects are illustrated in Fig. 1 and Fig. 2.

From Fig. 1 it will be noted that a vertical
dipole with its centre a quarter -wave above ground
exhibits a single lobe, the major power of which is
concentrated at about 10°. Taking the half -power
points as the useful limits of the lobe, it will be
seen that the main radiation is spread between
5°-30° approximately. There is virtually no radia-
tion below 5° due to ground losses. Since we are
concerned with radiation at angles of 10° or less,
the power in the lobe between the 10 and 30
degree points will contribute little to the received
signal under normal conditions of space -wave
propagation.

If the aerial is now raised so that its centre is
one wavelength above the ground-about 14ft. at
70 me-the angular pattern changes to that shown
in Fig. 2. Instead of a single lobe, there are now
three separate lobes at approximately zero degrees,
30° and 60°. Due to ground losses, by far the
greater proportion of the power in the zero angle
lobe is attenuated, and that which remains is
effectively at 8°. It should be particularly noted that
the power remaining in this low -angle lobe is not
only less than that in the 30° lobe, but also appreci-
ably lower than that of the low -angle lobe of Fig. 1.
For the snace wave mode, the 30° and 60° radiation
angles contribute nothing to the received signal,
and the power in them may be considered as wasted.

The inference from Figs. 1 and 2 is that, in the
case of a dipole, by raising the aerial the power in
the lower radiation angles is reduced, and that. for
space -wave communication under normal conditions,
instead of improving the performance, increasing

70°
90°

60°

80° 70°
60°

350° 50°

40

3

20

44144 1 Illto
Oti

40°

50°

20°

I VERTICAL ANGLE OF RADIATION

10°

Fig. 2. Lobes and radiation angles of a vertical half -wave
dipole centred a full wave above ground. Shaded portion
below 5° indicates no radiation due to ground losses. Note
(a), reduced power in ground -wave lobe at 8° compared to
Fig. 1 ; (b), major radiation occurring at 30°, and (c), formation

of a further lobe at 60°.

height will degrade it.
The patterns given in Figs. 1 and 2 were

obtained by multiplying one lobe of the free space
pattern of a half -wave dipole by the earth reflection
factor which applies to each wave at the height
specified, so giving the relative strength in each
angle and lobe. Limited field tests conducted subse-
quently indicated that these angular radiation pat-
terns are substantially correct, and have served to
reinforce the conclusions reached as a result of
effects noted during the operation of a fixed station
with a dipole aerial.

Standing Waves and Radiation Angle
One matter not so far covered relates to the

support for the dipole, and the feeder cable itself.
Due to the fact that the lower element of the dipole
will invariably be near to the mast and/or the
descending feeder, standing waves are likely to
develop on the mast if it is metal, or on the outer
of the co -axial feed line where the support is
wooden. If this occurs, radiation from the metal
mast, or the outer of the feeder, will combine with
that from the aerial itself and this will have the
effect of further increasing the angle of radiation.

It should be particularly noted that these stand-
ing waves are not related to those caused by any
mismatch between feeder and aerial.

Earth Losses and Matching
Disregarding radiation at angles higher than

those which are likely to contribute to space -wave
communication, Figs. 1 and 2 show that as a dipole
is raised, so the effects of earth losses on the low
angle wave become more pronounced. Since no
earth is ever a perfect earth, and the magnitude of
the losses invariably changes from location to loca-
tion, it becomes impossible to predict with any
accuracy the precise performance to be expected
from a vertical dipole even if its height above
ground level is known.

Additionally, and in a manner similar to its hori-
zontal counterpart, the radiation resistance of the
system will change as its elevation is varied. While
at heights greater than two wavelengths above true
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Fig. 3. Construction of a typical ground -wave aerial.

ground (which is not the earth's surface but which
generally lies some indeterminate distance below it),
such changes are generally within plus or minus
5 per cent. Below this height the radiation resist-
ance can show large differences above and below
its nominal value. Thus, any matching undertaken
at a convenient height will probably not hold good
when the aerial is elevated to its operating position.
This is a difficulty frequently met with in amateur
installations.

Performance Objective
With the foregoing in mind, it is now possible

to be specific concerning the characteristics which an
omnidirectional aerial should exhibit if the desired
performance is to be achieved. They may be sum-
marised as follows:- (a) The greater part of the
power radiated by the aerial should be in a lobe
having an angle not exceeding 10 degrees, (b) There
should be no major change in this lobe irrespective
of height, and the aerial should not develop second-
ary high -angle lobes with changes in elevation, (c)
Steps must be taken to reduce the effects of earth
losses, and matters must be arranged so that they
are predictably constant irrespective of changes of
geographical position and height, (d) The perform-
ance of the aerial should be substantially unaffected
by the proximity of any metal mast or the descend-
ing feeder, (e) The aerial should be easily matched
to co -axial feed line, and show an SWR not greater
than 1'5:1, and (f) It must be relatively simple to
construct.

A survey of suitable types indicated that the
ground -plane aerial virtually met the specification in
full, and, subject to (a) the adoption of a particular
matching technique and (b) attention to the lengths
of the radial elements, this has proved to be the
case. Subsequent fixed -station operation has proved
the ground -plane aerial to be described infinitely
superior to any of the dipoles previously employed.

The Ground -Plane Aerial
The ground -plane aerial, which is illustrated in

basic form in Fig. 3, is an asymetrical system in

which a quarter -wave vertical element operates
against an earth plane formed by four quarter -wave
radial elements spaced at 90° intervals.

Depending on the relationship of a free -space
half -wavelength to the diameter of the vertical
element, the radiation resistance of a ground -plane
will lie between 25 ohms and 33 ohms. For the
usual diameter of vertical element, and where the
length of this element is between 100 and 1250
times the diameter of the material employed, the
radiation resistance will be between 30 and 32 ohms.
When calculating the lengths of the various elements,

5906
they are usually determined from L = - where L

d.f

is the decimal length of a physical half -wave in
relation to the measurement of a free -space half -

492
wave derived from feet, d the diameter of the

mc

elements in inches, and f the frequency in mc.
(Note that the calculations are for a half -wave, and
that the results must be divided by two to arrive
at the actual element lengths.)

As the ground -plane aerial creates its own earth
image, variations in radiation resistance with changes
in height above ground are virtually eliminated. This
attribute means that matching adjustments made at
some convenient height will hold good when the
aerial is raised to its working elevation. For the
same reason, i.e., a built-in earth image, the angle
of radiation will remain constant irrespective of
height and geographical location. In addition, since
the feeder will fall away beneath the ground -plane
radials, it is screened from the radiator and there is
little possibility of standing waves developing on the
outer of the feeder, or on any metal mast.

Being an unbalanced aerial, the ground plane is
particularly suited to co -axial feed, and, with a
suitable matching arrangement, there is no difficulty
in achieving an SWR of better than 1.1:1.

Initial Ground -Plane Aerial
The first ground -plane aerial constructed followed

conventional lines, and its performance, while
superior to the vertical dipole, was not so outstand-
ingly good that it could be called a remarkable
improvement. In this, the radials and the vertical
element were cut for a corrected quarter -wave in
relation to the diameter of the rods employed.
Matching to the feed line was by means of a 52 -ohm
quarter -wave Q section, the length of which was
corrected for the velocity factor of the cable. As
an alternative, the vertical element was shortened,
and the reactance tuned out by means of a closed -
ended stub. In the latter case the feed line was of
52 ohms impedance, and in the former 75 ohms.

Neither system could be made to produce an
SWR of better than about 1'5:1, and both entailed
a series of adjustments to arrive at the best figure.
Altogether matching was a tedious business.
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Revised Matching Method
Both of the methods used on the initial ground -

plans aerial for matching are commonly used in
commercial practice. However, there is another
method, and although this entails a physically larger
aerial for a given frequency, the increase in size
for a 70 mc system (or higher) is not so great as to
be troublesome. By comparison, matching is child's
play. Not only this, but for all intents and purposes,
a perfect match can be secured between feeder and
aerial. This is by varying the length of the vertical
element.

As the length of the vertical section is increased
beyond a quarter -wave, the radials remaining fixed,
the impedance at the base of the vertical section
increases. Thus, by suitably proportioning the length
of this element it is possible to arrive at a value
which precisely matches the characteristics of the
feeder cable. Provided that the aerial appears as a
resistive load, then optimum transfer of power will
take place.

The length of the vertical element which are of
principal interest, since they correspond to feed
impedances equal to those of commonly used co-
axial cables, are :-(i) .28A (100°) which produces
52 ohms, and (ii) 32A (113°) which gives 75 ohms.

Matching is not just a question of extending the
vertical element, however. While increasing the length
beyond a quarter -wave raises the impedance, since
the vertical element is no longer resonant at the
desired frequency but at some lower frequency, on
the frequency of interest it behaves as a quarter -
wave section with an inductive reactance in series.
the extent of this reactance depending on the effec-
tive additional length. At '28A, where the impedance
is 52 ohms, the reactance is of the order of 100
ohms ; and at '32A for an impedance of 75 ohms,
the reactance amounts to about 200 ohms.

As the termination is no longer resistive, standing
waves will occur on the feed -line unless steps are
taken to cancel the inductive reactance. This is
accomplished by including at the base of the vertical
element, and in series with it, a capacitor showing
a similar reactance. Being of opposite signs the

HALLICRAFTERS IN THE U.K.
For many years now-and that means since before

Hitler's War-the name of Hallicrafters (of Chicago,
Illinois) has been synonymous with a wide range of
high-class amateur band equipment. Many of the earlier
Hallicrafters models of communication receivers are still
widely in use, not only in the U.K. but in all parts of the
world. Under a new business agreement, the firm of
Electroniques (Prop. STC, Ltd.) will henceforth be
handling exclusively in the U.K., the sales, service and
marketing rights in Hallicrafters professional radio and
amateur -band apparatus. The latest Hallicrafters
equipment in which amateurs would be interested was
described and illustrated on pp.138-139 of the May
issue of SHORT WAVE MAGAZINE. Further details can be
obtained on application to: Electroniques (Prop. STC,
Ltd.), Edinburgh Way, Harlow, Essex.

reactances cancel, and the feed point becomes
resistive restoring optimum power transfer.

Due to a number of variables, it is not possible
to be precise concerning the extent of the inductance
which will be encountered in a practical aerial, and
for this reason it is desirable to make the series
capacitor an air spaced tuning type. However, hav-
ing said this, it must be appreciated that the more
accurately the vertical section is dimensioned, the
closer the feed impedance will be to the desired
value, and after the inductive reactance has been
neutralised by the series capacitor, the nearer the
resistive resultant will be to the feed -line impedance,
and the better the power transfer from feeder to
aerial.

Where the co -axial cable has an impedance of 52
ohms and the vertical section is .28A long, a capacitor
with a maximum value of 50 ptp.F should be fitted,
and where the cable has an impedance of 75 ohms,
and the vertical section is 32A long, a condenser
with a maximum value of 25 ik,uF is required. These
values naturally only apply to 70 mc. When adjusted,
the moving vanes will be in a position approximating
to between 30 to 50 per cent of the maximum
capacity value.

Length of Radials
In the first ground -plane to be constructed using

this method of matching, the radials were cut to a
corrected quarter -wave by applying the length -to -
diameter correction formula. While the system per-
formed in a highly satisfactory manner, it was
decided to substitute radials cut to a free -space
quarter -wave. Investigation with a probe indicated
that this produced a further lowering of the lobe
angle, and as a consequence, the aerial is now oper-
ated with free -space dimension radials.

(To be concluded)

SCOUTS ON -THE -AIR
Further to the notes about the Tenth Annual Scout

Jamboree -on -the -Air (see p.288, July issue, SHORT
WAVE MAGAZINE) we are now informed that another
station of particular interest to be on will be ZS6JAM,
at Mafeking. It was here that the late Lord Baden-Powell,
while serving in the Boer War in 1900, first conceived the
whole idea of the Scout movement.

SUMMER EDITION " CALL BOOK "
The U.K. section of the Radio Amateur Call Book is

the latest and most up-to-date listing of G licence holders
available in print-it includes all callsign addresses and
QTH changes published in SHORT WAVE MAGAZINE
up to and including " New QTH's " in our April 1967
issue, together with earlier notifications received by us for
the May issue of the Magazine.

REMEMBER THE DATES
For the 1967 International Radio Communication

Exhibition (the Amateur Radio show) at the New
Horticultural Hall, Vincent Square, Victoria, London,
S.W.1, are September 27-30 (Wednesday to Saturday)
open all day.
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CATHODE-RAY PHOTOGRAPHY

NOTES ON A PRACTICAL
PROBLEM

E. JOHNSON (G2HR)

OCCASIONS often arise when it is not possible to
k-./ give a live " demonstration of cathode-ray oscillo-
graphs. The photographs shown here are the result
largely of trial and error, but will give some guidance for
publication and lecture purposes.

The writer is of the opinion that a reflex camera is an
essential to avoid parallax error on close-ups. The
photographs were taken with a Voigtlander Bessamatic,
exposure I -second at aperture F4 with a 3-diopter
close-up lens. No difficulty was experienced in using a
medium -speed film, viz. FP3, series 2. This film's rated
minimum exposure index is A.S.A. 125, and the sensitivity
is increased in the yellow -green region, thus giving better
results to record phosphor PI than on the earlier type
film. The cathode-ray tube used was the Du Mont
3 RP I , spectral range 4950-5800A'. (yellow -green).
A blue trace, which has a greater actinic value, will give
satisfactory results at a higher shutter speed. The film
was developed in Unitol. A rigid tripod, or other means
of rigid support, is an essential. Admittedly, the Bessa-
matic is an expensive camera, but there is no reason
why good results should not be obtained with one of

Fig. 1. A silicon diode, with 3.15v. r.m.s. applied-see text.

Fig. 2. Trace when using half -wave rectification, with some
evidence of reverse current.

Fig. 3. A tunnel -diode trace showing the bi-stable regions.

a more modest nature. Just prior to exposure the
brightness was turned up as high as was consistent with
spot defocussing and overall tube " flare," which could
destroy contrast. It is clearly important that no external
reflections show on the tube face which could cause
disastrous " fog." Nothing more powerful than a 3-
diopter close-up lens should be used, as the depth of
field is very shallow, and a marked fall -off in definition
could well occur with the usual curved -face tube.

Some Results
Fig. 1 shows the characteristic curve of a silicon

diode with 3.15 volts r.m.s. applied. In order that a
true picture could be obtained, care was taken that

Fig. 4. Blip in the hi -stable region showing different points
which occur with forward and backward sweeps.
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" X " and " Y " plate amplification were equal. There
are, of course, cases where gain on one of the axes is
required to be different in order to show special effects.
It will be observed that the forward direction is remark-
able linear. Examination of this trace and that of Fig. 2,
where the negative half -cycle is not parallel with the
X-axis, gives evidence of slight conduction in this
region, which is what one expects with semiconductors.

Fig. 3 is of particular interest in picturing the
characteristic curve of a tunnel diode, and demonstrates
a bistable condition as proved by preliminary tests with
a battery and meter. Gradually increased applied
voltage showed a sudden drop in current around 0.6
volts, but voltage had to be decreased markedly below
this value before current increased once again and then
fell linearly, or substantially so. This effect occurs when
passing through the negative resistance " valley."

Fig. 4 shows this effect clearly when a 50 -cycle sweep
is applied, and the " blips " are quite obvious on the
few cycles displayed. An expanded trace of one half -

cycle only shows the point even more clearly, and
demonstrates the non-coindicence differing by some
degrees over 180°. There is evidence that the half -
wave is not perfectly sinusoidal as compared with the
previous picture. This is undoubtedly due to excessive
amplification on the Y -plate amplifier in order to obtain
a sizable display, and is a well-known feature in many
oscilloscopes, demonstrating the precautions that must
be taken in order to obtain a faithful trace.

The Bessamatic camera has a useful feature which
enables one to reap the advantages of a double -beam
oscilloscope, when using a tube without splitter plates
or external electronic beam switch. A lever on the
camera can be used to cock the shutter without advancing
the film. Fig. 6 was taken by this means. The first trace
illustrates a sinusoidal input to an over -biassed amplifier.
The shutter is then recocked, without frame advancing,
and the vertical shift control altered to accommodate
the second trace. Owing to amplification in the output
of the amplifier, it is necessary to reduce " Y " gain
before re -exposing. Severe bottoming is seen on the

Fig. 5. An expanded trace to demonstrate Fig. 4 more clearly.

Fig. 6. Input/output distortion,
showing predominance of even -

harmonic distortion.

second trace indicating second -harmonic distortion.
All work was done with the American oscilloscope

OS/8U manufactured for the American Bureau of
Ships, and is obtainable on the surplus market at a
reasonable price. Its circuit or manual does not appear
available in this country, but the writer was able to
obtain a large and very clear diagram from the Hickok
Instrument Co., Cleveland, Ohio.

ESPERANTIST STATION IN POLAND

For the Third International Esperantist Holiday-at
Miedzygorze, Lower Silesia, Poland-which is to be
from September 20 till October 3, the Warsaw radio
amateur Club group will be putting SP6PAM/6 on the
air for all -band operation. About 300 esperantists, from
at least ten countries including the U.K., are expected
for the Holiday Fortnight, during which SP6PAM/6 will
be looking for QSO's with esperanto-speaking amateurs
throughout the world.
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COMMUNICATION and DX NEWS

IT really is amazing how Murphy's
Law selects the moment to strike

at the unwitting DX'er. Your poor
old conductor, having spent a large
proportion of his time in the last
month in the shack with the soldering
iron, with the object of tying together
both transmitters and both receivers
into one system, using break-in CW
-and, of course, only hearing DX
whenever the Tx was upside down -
finished it all, and fired up on Top
Band to do a test. Not only did it
work, but a phone call from an SWL
assured that the signal was getting
out to quite reasonable distance for
the time of day. So he went to bed a
happy man. The following evening,
upon his return home, for no
apparent reason the long-wire was
flat on the floor.

No problem at all -because the
halliard is continuous and separate
from the support ropes for the aerials,
so that the loose ends can be retrieved
and another length, complete with
wire and insulator, hauled up with
no necessity for going up on the roof.
Alas for hopes -the old one refused
to come down, and so the ladder
had to come out to reach up and cut
away the ends which had by now
become tangled up in the pulley.
When all was set to rights again, it
was found that the insulator had
broken in such a way as to release
the wire while still retaining its hold
on the aerial rope, the loose ends and
bits of broken glass then falling
away. So the problem was not
realised till the wreckage had been
released.

Just how the heck does one ensure
that things never go awry at the
top of the pole?

Around the Bands
By and large, things have been

distinctly patchy, although it has to
be admitted that, especially on
21 mc, there has been the odd open-
ing of some reasonable quality -
if you could find it! However, things
being the way they have, no band has
any claims to start the round -up, and

so we will just take 'em as they come,
working from HF downwards.

At the top of the 10 -metre pile
here is the letter from G2DC (Ring-
wood), for whom things were none
too good on 28 mc; however, Jack
did manage to find CR6AI, ZE3JO-
who was featured as " The Other
Man's Station " last month-
4Z4AG in Tel -Aviv, and 9J2MX.

G3NOF (Yeovil) echoes the G2DC
sentiments, but mentions several
openings to South America. During
the day, there was a lot of short -skip
stuff about, but the early evening
on July 8 showed a good opening to
the States, with signals from W2,
W3, and W4. The pick of the crop,
from Don's point of view, were
contacts with KP4CRD, VP2AA,
K4VYN, WA4GVE, WA2SFP,
ZD8CX, 8R1G, and 9X5SA.

As far as GM3JZK (Mull) was
concerned, activity generally was
down, although the odd short -skip
opening yielded HB9 and DL, with
GB2SM heard very strongly indeed.
George had the misfortune to have
the generator pack up on him,
fortunately just before he went off
on holiday, so that on his return the
necessary bits and pieces were
to hand for repairs, and to his
surprise all the aerial farm was intact
also. GM3JZK mentions that at last
the Electricity Board have shown
signs of getting round to him, but
unfortunately they say the only place
for the pole -transformer is right
outside the shack window -is the
QRN from the insulators, when they
get dirty, worth it? We must admit
having doubts!

Bert of G8DI has a very terse
comment on the band-" You
guess!! " Similarly, GM3SVK,
for the short period during
which he had the band under his
eagle eye found only either nothing
or short -skip.

Fred's fellow -conspirator in Unst,
GM3KLA also found mainly short -
skip, but does mention QSO's with
CR6DA and ZD3I.

E. P. Essery, G3KFE

Fifteen Metres
Only an hour spent on the band in

the whole period under review
indicated quite clearly the feelings of
G3UTS (Newcastle -on -Tyne), who
raised ZC4MO on Phone and
JA1KSO CW in that 60 minutes.

A rather amusing comment came
in from G3VMQ who has received
a QSL card for a 21 mc contact.
Thus, says Phil, this means that
" either some nut who has not heard
of me did it, or some nut who had
heard of me. In the former case
my comments are not printable, in
the latter case he must be mentally
disturbed -only a real nut would
knowingly use the G3VMQ call!"

From G3SML (Earl Shilton) we
hear that Roy worked or called
CE3ZN, CPIER, EL9A, HC1DX,
HI3JHV, JA's around 0745z,
KG4AM, KV4's, KZSSS, TU2BQ,
VU2DKZ, ZD7DI, ZD8's and
several such, during June.

Up in Golspie, GM3JDR found
things distinctly variable, with short -
skip much in evidence, W's and JA's
more or less non-existent, until about
2100, when the paths changed to
leave loads of South Americans
working W's. CW contacts were
made with CO2's, CX8CZ, EL2J,
GD3AIM, HP1AC, JA's, including
one with JAISFB/MM near 4S7 -
land, KP4's, PY's, and various rarer
parts of the USSR. On the SSB
front the list is longer, including
AC3PT, CE3, CR7, CX8CZ, EL9A,
JA's, KP4, KV4, MP4B's, PY's,
TU2AY, TY5ATD, VP9FC,
VS9ARS, VS9MB, YV's, ZC4's,
5Z4, 9M2 and others in the African
continent.

G3NOF also mentions the evening
appearances of the South American
stations, and found things during the
day to have been poor, in general.
Don's SSB was used to tie up with
EL8C, XW8BJ, ZC4PC and
5N2AAY.

One of the best reasons for being
up early in the morning is that
offered by G2DC, who was on at
0500z and found a first-class opening
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to W6 and W7 -because he was
awakened by one of his dogs. Having
let the hound out, Jack was far too
wakeful to go back to bed. A look at
the 15m. band showed F08, FB8,
HK, KH6, VR5, VK, YN, and ZL,
with the W6 and W7 areas " as
plentiful as fleas on a Pi -dog's
back !" So, if you want to work DX
-keep a dog.

Another early -bird was GM3JZK,
and amongst his " worms were
VP6FD, 0110AA, UF6, 5Z4, UH8,
VP8JD in the S. Orkneys, although
YAIKO dived down the hole and
was lost.

Nice long letter from G8DI
(Liverpool) this month, mentioning
much of interest heard, but only a
few as worked; among these was
CR6CN, at 2008 on a frequency of
21057 kc. The point of interest
here is that at 1958 the CR6 sent
" Back in ten minutes," to the
assembled multitudes -but none of
them could have believed him,
because Bert was the only taker
when he reappeared!

For most of the period under
review GM3SVK (Haroldswick) was
Down South, and so not much in
the way of the usual reportage is
in his letter. However, he has
found Fifteen open to South
America and the Caribbean until
the small hours-KP4BCL faded out
on him at 0150 on July 5. In addition,
there has been the usual splurge of
short skip to G and Europe. A
notable escapee was TY5ATD.

GM3KLA (Haroldswick), is
clearly reporting on rather more
than just the past month, and he
says 21 mc has been his best band. As
proof, he offers a long list of CW
contacts, including 5Z4KL, CR6AZ,
CR7LU/YL (?), HP1AD, XE, ZD3I,
TA2AC, 9J2, PYOARS/0, 9V1NV,
FP8DD, CX's, CE8AA, VP6's,
ZC4's, UH8BO, KZ5GN, EA6BD,
OD5LX, KG4DAY, KP4ATS, ZS,
9Y4LT and various JA's.

Twenty Metres

Naturally enough, with the two
highest allocations at flat as they have
been, and summer static plaguing
the LF bands most of the time, 14 mc
has borne the brunt of the battle.

GM3KLA regards things as having
been fair, albeit not so good as
Fifteen, and offers ZS1XR, CE3AG,
ZP5EC, FG7XX, UG6JJ, F2CB/FC,

FIVE -BAND DX TABLE

(New Cycle)
Starting date: January 1, 1967

Station Countries 28 mc 21 mc 14 mc 7 mc 3.5 mc

GM3JDR 165 137 93 -
G3IAR 174 61 107 139 45 48

GM3SVK 160 24 100 125 35 15

G8DI 103 23 73 78 36 22

GM3KLA 109 38 67 64 36 44

G3VDL 90 24 59 59 31 7

GM3JZK 87 32 48 56 22 10

G3NUT 73 44 32 18

G3VWC 39 4 25 20 22 5

G3PQF 76 37 15 23 26 23

GI3GTR 44 1 12 35 12 9

VP8HJ 69 17 9 64 1 4

G3VOK 58 7 1 46 6 36

G3TTG 38 - 38 -
Note: Placings this month are based on the " 21 mc" column.

KP4UW, UD6BU, IS1PEM, and
IT1ACA.

SSB has not been a very profitable
way of doing things this month for
G2HKU (Sheppey), whose sked with
ZL2KP has failed due to conditions,
so that they have had to revert to
CW to get through. In addition
there were VK6AJ (ex-G3JJX of
Sidcup), VK3CT, VK6RS, VK8HA
(who has been keeping an eye on
Ten from Darwin, but says it is no
good yet) and VE7ARZ, all being
worked at around 0700. On the
SSB front a new one was YN1RTS,
QSL cards for whom go to the
American Embassy, Managua,
Nicaragua; and there were VK5TJ,
and I4CXD, which was a special
station for an exhibition. Ted
comments on a four-way with
XEIFFA, XE1PLO, XE1RM, and
XE1UE all speaking Spanish
amongst themselves and very good
English to work the DX, saying that
it is amazing just how backward the
English are at languages!

" Does the short -skip ever stop? "
asks GM3JZK plaintively -but he
battered a way through it by main
force and managed to connect with

EA8FF, EP2HB, YV6AG, and
HK3RQ, all on CW.

WA7BSQ (Renton, Washington)
is mentioned by G2DC as being ex-
G2BYA ; Bob is using medium power
to a vertical, and finds difficulty at
times in working into G. Other
ex -G's worked from G2DC were
VK3SR (ex-G6KP) and, on 28 mc,
9J2MX who is ex-G3MXJ. Although
the bands were patchy, Jack also
hooked CO3CS, EA6BH-who has
a tendency to sign EA665 !-F08BLX,
FO8AW, TI2PZ, OA4PZ and VK2-8,
the latter including VK8HA.

G3NOF suggests that " insuffici-
ently early rising " accounts for the
paucity of the DX found on Twenty
this month, but nevertheless the
G3NOF log includes I6REE, I9RB
(ILO Neutral Zone near Turin),
KP4CB/AM off the Bahamas,
KR6MB via the short path;
MP4BEU, TN8AA, VS9MB,
XW8AW at 2220 and S9 over the
short path; YA5RG, ZD9BI,
5Z4KN, 5Z4KO, 9M2NF and
9V1NV. In addition, Don mentions
VK2FU, worked at 2137 over the
short path, at S8 in the middle of a
band -full of short -skip signals. All



Volume XXV THE SHORT WAVE MAGAZINE 355

his QSO's were SSB, a mode also
used by GMCJDR for the only two
contacts he mentions on 14 mc,
with TF2WKM and KL7WAH.

Cal!signs beginning with the letter
H seem to have been the speciality of
G3UTS, as for instance HL9KW,
HI8XMT, HI8LAL, HR6EB,
HK4DF, HKOAL HC1MH, and
HC5EJ! In addition, a few other
callsigns appear in the list, such as
CX9CO, JA8HO (on CW), all W
call areas except 5 and 6 on SSB, and
KV4EY, OA8AE, PY's, TF2WKM,
UA9OH, and UA9KDL all the
latter being on Sideband. A couple
of AM contacts were made with
FG7XL and LU3IQ. Incidentally,
Reg mentions calling CQ DX on
Twenty and being answered by a
G3H and VK8HA-guess which one
he took?

GM3SVK felt the 20m. band was
not its usual sprightly self -no
doubt the prescription should include
a large dose of sunspots -but he
managed a few contacts: DU 1FH,
FG7XL, HR2RM, K3F0Y/OX5,
KP4BCL, KZ5WI, MP4MAX,
OA4XX, PJ3CC, TI2HK, TG9RN,
VP9BY, VS9MB, XE's and ZE,
3A0DY/M, 5Z4IW, and 9X5BS.

As far as G8DI was concerned,
for 14 mc his month was made by a
QSO with a station signing 4X4UJ
/K5, the reason for which does not
take a lot of thinking -out; he also
found YV, LU, KG6AAY,
MP4BEU, EA6BD, CR6AI, and
VK2EO, by way of the key, while

Michio Ogawa, JA1MIN, of Fuma-
bashi, is a university student, 18
years of age, and is mostly to be
found on 21 mc, for which he runs an
FL -100B and a Drake -2B, with a

3 -element Yagi outside.

Reporting the NF Bands
the microphone was used to work
9M2P0 and YN1LB.

Here and There
Comments here last time about

lightning brought a letter from
G2HKU, recalling a friend who was
hit. The strike blew the coil -set
out of the HRO and damaged the
opposite wall, and in addition the
bath was copper -plated and the
toilet -chain welded into a solid
length! On a more serious note
GM3JZK says that he agrees that
everything in sight should have a low -
resistance path to earth, and mentions
that an AVO in series with his Vee-
beam legs to ground gives a reading
of 5 mA during spells of charged
rain, let alone in a storm.

A different problem about aerials
was mentioned in the June preamble
and brought forth a reply from
G3NOF last time out. This has
now been taken up by G3SML
(Earl Shilton) who not only failed to
get his planning permission, but
also finds that the local council
is talking about putting pressure on
him to drop his present guyed
wooden pole, which has been there,
minding its own business, since
1958! However, your conductor
can add a point in here, to say that a
local councillor, with whom he

takes his lunch most days, is quite
adamant that what matters in such a
case is the permanence of the
structure, and that they are just not
interested in any temporary erections
-hence, it would seem that the move
is to drop the thing for a week, and
then to put it back up, proving it
to be " temporary."

The most unsatisfactory (and
disturbing) feature of this whole
problem of planning -permission -for -
antennae is how the official attitude
varies between authorities -in one
district, the local Council can be
easy and reasonable, while in another
all sorts of difficulties are created.
Unfortunately, the Council has the
law with it, and there are not many
amateurs who can cope with the
trouble and expense of forcing the
issue to a public inquiry -though it
has been done, and successfully.

Yet another tack, this time entirely
different, comes from G8DI, who
mentions that G3AAQ has returned
to the air, " having run out of steam-
engines to record on tape." Jake and
Bert obviously do not agree on the
need for steam, as G8DI describes
them as " Gresley Pacific 4-6-2 to
Grisly Baltic 4-6-7 " which clearly
proves he has no soul! As a sideline
on this, G3AAQ featured largely in
the first -ever NFD your E.P.E.
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ever attended (at Stourbridge), when
it seemed nothing short of marvellous
the way G3AAQ and G3BMY were
monotonously saying " Gottim ! "
to all sorts of signals which the
writer just could not hear!

Shortly after this issue appears,
MP4MAX will be wrapping up at his
Muscat QTH, and making the trip
back to the U.K. Iain has been
operational on the three HF bands,
with the main activity on Twenty
due to poor conditions on the other
bands, and has used an SB-100 into
a groundplane, or a dipole for Ten.
The total score since he started was
109 countries in 35 Zones. As for the
U.K. contacts, these were mainly
between 1800 and 2000 GMT,
although the total count of G
QSO's was much lower than it
need have been, thanks to an
apparent lack of desire to listen in an
eastward direction after about 8.0

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

Starting date, January 1, 1966

Station Counties Countries

G3UTS 94 15

G3VGR 90 16

G3UBW 85 18

GM3UVL 85 13

G3VMW 83 16

G3VLT 75 15

G3VMK 70 11

GW3VPL 68 16

G3VMQ 67 14

GW3UUZ 66 15

G3UVT 64 11

G3VES 63 16

G3UGF 62 10

G3VOK 61 15

G3UXP 56 9

G3UJS 51 12

G3USE 51 12

G3VTY 49 9

G3VSL 47 9

G3UGK 43 13

G3VLX 43 8

G3UMK 39 7

G3UCS 36

G3VSI 19 4

p.m. each evening, although
MP4MAX was " calling G's till he
was blue in the face!" All card
requests should be sent to Iain's
home QTH, where he is G3SYW,
and QTHR.

We are taken to task by ZE1JE for
an inaccuracy in the June piece about
the call ZEIAA. Apparently, this
is not as old a call as was thought,
being later than the series of ZE
calls having the suffix first letter as a
J, i.e. ZE1JA to Z, ZE2JA to Z. and
so on; when ZE8JZ came round the
local authority decided to adopt the
more normal type of alphabetical
arrangements-which ZE1JE says,
had at the time of her letter reached
only as far as ZE1CW.

Nice to hear again from G3PLQ,
who should be signing /MM by
the time publication -day comes
round. John had a narrow squeak
when the Israeli -Arab confrontation
blew up, as his ship was in the
Canal on June 1, and passed the
USS Intrepid the same day. At the
time of writing, his ship was laid
up in Cadiz due to some sort of
palaver with engines, involving dry-
docking. On the /MM side, the
G3PLQ frequencies will be 7025,
14025, 21025 and 28025 kc, using
Drake equipment and a Mosley
vertical, plus any other odd bits of
wire he can string up out of the way.

Still on what might be termed the
DX mail, a letter from 9M2XX (who
was VS5JC) to say that he has now
dealt with all cards so far received.
If any have gone astray, another
request to :-W.0.2. (F of S)
Cooper, 17 Gurkha Signal Regiment,
Sikamat Camp, c/o GPO, Seremban,
Negri Sembilan, Malaya. 9M2XX
enclosed some photographs of him-
self in the studio of Radio Brunei,
and of the pieces he and the Regiment
made up as a thank -offering to
W5VA, his QSL manager, who gave
so much time, energy, money and
advice to make the VS5JC project a
success. But sadly, the pictures
were damaged beyond recall in
transit.

VE3MH mentions that he is now
G3WLJ, and resident in U.K. for
a few years. He will be on various
bands using a KW -2000 and his
present HW-12 transceiver. Keith
wants to know if there are any Clubs
in the Orpington/Farnborough area
-which will be best answered by a
look at the Address Panel of the

" Clubs feature in this and recent
issues. Similarly, a letter from R.A.F.
Edzell informs us that WA2DHF is
now GM5AHS and hoping to hook
up with the G's.

9M6MG writes that he is now
QRT from there and back in the
U.K., his new QTH being GRSF,
R.A.F. Chivenor, nr. Barnstaple,
N. Devon. Ian would like to thank
all those who, in one way or another,
assisted, or offered assistance, to
him when he was in Borneo. As for
the cards, these are being dealt with,
and the chore should be completed
very shortly.

QSL Cards

Last month's letter in answer to
G3IDG, from 3C3EFX, has resulted
in a " counter -counterblast " from
G3IDG, who feels that 3C3EFX
made him seem a very unobliging
sort of chap-but in his first flush
of enthusiasm he used to QSL 100
per cent direct, gradually falling back
to his present policy of QSL'ing all
first contacts via the Bureau. How-
ever, Allan emphasises that in fact
he is always ready to QSL direct if a
card comes in before he has
despatched to the bureau, and is
accompanied by the return postage.
In conclusion, G3IDG points out
that if all the IRC's and unfranked
envelopes were given to RAIBC, the
GPO will buy back, albeit at a
reduced rate, the stamps purchased
with the IRC's, while unfranked
envelopes bearing overseas stamps
could no doubt be sold to a stamp -
dealer, and in both cases the Club
would benefit financially.

Changing his tack entirely, to the
aspect of QRP working, G3IDG
reports hearing that SMOKY, in
QSO, was saying that he had made
DXCC using 9 watts, and 200
countries worked using no more
than 15 watts-which only goes to
prove the truth of the argument
that QRO is not essential to DX'ing,
provided that the aerial system is
capable of doing it's stuff properly
(and the operator knows his) which
not all that many do.

Eighty and Forty

So very little is mentioned of
these two that once again they are
lumped together, leaving out of
account this time the remarks such
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Photograph taken on the recent visit
of, left to right, PAOPN, G4FN and
W2DED to G2HKU (right), of
Minster, Sheppey, Kent. These four
calls cover between them about 190
years of amateur life. PAOPN, well
known as a 160m. exponent, is also
very active on two metres, for which
he has fully transistorised gear.
W2DED is with General Motors,
N.J., but started as a sea -going
radio operator in ships on the
Atlantic run, so he knows the

European coast stations.

as " Only noise " and " Didn't even
bother to look " which pepper the
letters.

9H I AB on both bands plus
OY4M and EA5HT on Forty about
sums it up as far as GM3KLA was
concerned, while G2HKU offers
CN8AW, PY7LAK and PY7ARJ,
all around 7070 kc at 2130z.

G8DI got up early one morning,
and all he heard for his pains was
an oddity signing LD3KMQ, but at
other times raised W's and VP1MW,
all of course on 7 mc; but even this
was more than came the way of
G3UTS, who only managed a few
G QSO's on each band. GM3SVK
worked PY7ARP, and heard a few
W's in the late evening, but on
3.5 mc all he heard was static-very
inspiring!

G2DC found CR6AI, VO1AW,
UL7BA, UD6AW, all W call areas,
and XE2KF on Forty, but dismisses
80m. with the comment " Really
shocking, but W's can be worked if
one goes to bed late enough or
gets up early."

Top Band Notes

Here now the picture is vastly
different, even though the summer
conditions are well and truly with
us, with static very troublesome.

W1BB (Winthrop, Mass.) has
several interesting points to make.
Stew has been attacking the North/
South path of late, and reports that
PY1NFC and SWL Rolf Rasp (in the
same area), were both copying
W1BB for an hour, 0400 to 0500z on
June 11. Since then ZS6AM, near

Johnnesburg heard W1BB/1 at 599
(W1AW at the same time being
569) on July 2 from 0355 to 0410z.
In addition, Stew has been logged in
the U.K. at various times, as
mentioned by other reporters. W1BB
also discusses the falling of yet
another target in the Top Band DX
line-this being the first -ever WAS
Certificate-for working all 50 States
-which has gone to old-timer
WOGDH, to whom congratulations
are most definitely in order.
WOGDH, John Dormois, is located
in Kansas City.

On the more local front, G3PNU
(Bootle, Cumberland) is on Top
Band AM/CW and proposes to
continue there until the end of the
year, to give folks a chance for his
county. G3PNU says that he would
prefer to QSL direct; this includes
SWL reports, which will receive
100 per cent replies provided that a
stamped address envelope is enclosed.
(He is QTHR.)

Various people mention that
OL4AFI (see p.151, May) is now
OK1ATP, having graduated to the
full OK1 licence. Likewise most of
the letters make some reference
to the various DX-peditions, albeit
there is an odd one in the letter
from GM3UVL (Glasgow) who was
surprised to find, during the " static
peak " on June 25, that both
GM5PP/P, who was in Perthshire,
and GB2IS in the Scillies, were at
times calling and getting no takers.
G8HX (Mansfield) mentions that
there are frequently times when, to
him, the band is open to OK, but the
GM stations are weak; similarly,

when Frank finds DHJ rather down,
there are almost invariably some
Southern English stations to be
heard, but DHJ-normal means the
band is usually closed to the South.

G3UBW has been having quite a
party with the expeditions, in parti-
cular GM5PP/P at his various stops,
GM3ABM/P in Sutherland, and
GB2IS. In addition he heard
W1BB/1, W2IU, and WOVXO, the
first and last of whom appeared to
be working PY2PA.

G3VLT (Orpington) sends in his
entries for the Tables, and comments
on the difficulty he has in extracting
the cards from the rarer stations even
though a stamped addressed envelope
is provided. . . .

GM3SVK seems very dissatisfied
with the present state of the 160m.
band, as his location seems to be
poor from the static point of view.
(Too near the North Pole!) The
noise, however, did subside suffici-
ently to enable the odd contact to
be made with the South of England.

G3UTS " knocked back " a few
this month (wonder if we are talking
about the same thing ?), and mentions
GM5PP in Selkirk, GM3RVM for
Stirling, and Nairn, with hopes of
taking Orkney just after the deadline.
This leaves him only Alderney,
Sark, and Hereford to go for the
full hand-and still no sign of a
signal from Hereford, let alone a
QSO!

Another cheerful type this time is
G3VGR (Southend) who has gone
up four in counties thanks to the
activities of G5PP, G3PCM (who
gave him Rutland) and GM3WIG
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for Roxburghshire. Dave also
mentions hearing W1BB/1, on the
morning of July 9, from 0300 to
0325, 349 and peaking to 579, but
failed to hook him.

G2NJ (Peterborough) gobbled up
all there was to have, hooking G5PP
on all 13 nights of Bob's trip;
GB2IS, and GM3RVM from Nairn,
Stirlingshire, and Kincardine, as
well as GM3TXX/P in Inverness-
shire.

Nice to hear again from G3VMQ
(Burgess Hill) who has finished
exams. and been making up for lost
time on Top Band. However, not
much real DX has been worked
thanks to the static level, but he has
had the odd QSO with a G5 -plus -
three, which Phil found most
interesting.

It sounds as though G2HKU was
a little cross, as he says that nothing
worth while was raised, although
HAIQI was working OK's by the
bucketful on June 17 at 2150z on
1847 kc. PAOPN and his XYL have
been staying with Ted recently, and
Piet has been making visits to some
of his Top Band contacts. Incident-
ally, PAOPN finds much difficulty in
getting cards out of the GM's-
for shame!

GW3UUZ (Nash Point Light-
house), without any gear, has been
catching up on the QSL chores, In
addition, Andy has had the pleasure
of receiving the card for that day-
light QSO with OE5KE which your
scribe cast doubts upon in the
February piece. From Linz to
Llantwit Major is some hop for
daylight on 160 metres!

Now to G3PLQ who is, of course
extremely interested in Top Band
working, and uses his /MM gear to
listen on 160m. from all sorts of odd
spots. He reported on a QSO by
UA1SZ, which he heard while on
the high seas, and also mentions a
contact between 5A I TY and HB9NL,
logged from the Gibraltar area on
May 7. Nothing was heard in the
Persian Gulf when checks were made
on several occasions, although DHJ
and WCC (2045 kc, Cape Cod,
Mass.) were coming through with
a reasonable QRN level around
0200z-these are always good indica-
tors of band conditions.

DX-Pedition Notes

G3SJJ advises of a trip he, together
with G3UEG and G3VTL, will be

making during September 9-23.
They will be on from Peebles, East
Lothian, Kinross, and Kincardine,
using GM3SJJ/P on CW and the
other two calls on SSB. They have
one problem in the equipment line,
namely that of a 300-500 watt
generator, and would appreciate
any suggestions.

For the sake of those who missed
out on the G3GIZ affair in the
Orkneys, GM3SVK hopes to go there
at the end of September or beginning
of October-more details anon.

A QRP and crystal -controlled
Tx and Mohican receiver will be
on Top Band from Inverness, and
possibly Perth, before this piece is
out, continuing to August 8, driven
by G3VWC (Bishops Stortford).
Just before Andrew goes QRT, on
August 6 in fact, another one starts,
this time with G3VTY, G3VQQ,
G3DLD, G3WDW, and G3WGW,
operating from Nairn. Skeds and
suggestions regarding possible activa-
tion of other spots, or direct QSL
cards, should be routed to G3VTY,
QTHR.

A real old-time call enters the
lists in the early part of August, in
the form of G5PM, the Club station
of the RMA at Sandhurst. This
call has been in existence since 1926,
and was originally issued when
Sandhurst was the Royal Military

College (when the Academy was at
Woolwich). They will be visiting
Rutland, Cumberland, Westmorland
and possibly some of the rarer small
GM counties. All contacts will be
QSL'd either via the Bureaux or, on a
reciprocal basis, direct, the address
in the latter case being: c/o Signals
Wing, Royal Military Academy,
Sandhurst, Camberley, Surrey.

Members of Gresham's School
Amateur Radio Society (Holt, Nor-
folk), in the persons of G3ULF,
G3VNH and G3VNV, will be
going to Andorra (the lucky lads!),
to sign PXINV on all bands
3-5-28 mc. Times to look out for
them is either 1200-1400 BST, or
1700-2100 BST, either 80m. SSB/CW
or 40m. (CW only), when they hope
to be working the G stations. Their
dates are August 18 till the end of
the month, so there will be plenty
of time to get that rare PX contact.

Not quite a DX-pedition, but
still very newsworthy, is the point
made by G3GZN (Havant) who is
going to ZB2, where he hopes to
get a call and will then be QRV
with a Heathkit DX -100U and an
Eddystone 888A receiver.

Contests and Awards

A letter from 9Q5EP covers
details of a couple of awards and
a contest. The CRDC award requires

The station of G3HTB, Malcolm Squance, 57 The Drive, Alwoodley,
Leeds 17 has been shown in " Short Wave Magazine " before-
in April 1955. Since then, many changes have been made, the rig
pictured here consisting of a Codar-66 with PR -30X, RQ-10
Q -multiplier and AT -5 transmitter-in fact, an all-Codar station,

which gives good results.
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Station of ZS8L, Ulli Dehning. P.O.
Box 194, Maseru, Lesotho, showing
a nice range of modern equipment
and a globe to locate the DX. He
works Sideband and CW, using
either a straight or automatic key.

proof of contact with 15 Kinshasa
stations, 15 from Katanga, and ten
from the rest of the Congo, making
a total of forty QSL's, for QS0's
made after July 1 1960, on 3.5, 7,
or 14 mc, with not more than two
on 28 mc. Eighteen IRC's and a
detailed list, with the cards, to
L'Union Congolaise des Radio -
Amateurs de la Republique
Democratique du Congo, B.P.1459,
Kinshasa 1. Similarly there is an
award to be had for working any
six stations in Kinshasa on 3.5, 7,
14, 28 mc. List plus the cards and
8 1RC's to the same address. As for
the contest, this is set for the rather
odd times of 0001 GMT December 9
to 2200 on the 10th. The usual five
or six -digit exchange, the serial
numbers to start on 001. Points per
QSO: 5 for 21 mc contact, 10 for
one on 14 mc, 20 on 28 mc, 30 on
7 mc, and 60 on 3.5 mc. Logs to go
to the same address, to arrive before
March 15, 1968. (And in view of
what has been happening recently in
the Congo, one wonders whether the
foregoing has any validity at all.
However, we give you the gen. for
what it may be worth.)

The " YL Anniversary Party is
only of interest in this piece for the
record, as scoring contacts are all
YL-YL, which means the OM's are
just QRM. Dates are October 18/19
for the CW half, and November 1/2
for the Phone section. This is
essentially one of those North

American exercises, though we hope
our own G/YL's will enter, and let
us know how they get on.

Now to the JA effort, this one
being the " All -Asia DX Contest,"
for which the rules are the same as
in former years with one exception:
The latest DXCC Countries list will
be used in the calculation of the
multiplier. Logs to JARL Contest
Committee, P.O. Box 377, Tokyo
Central, Japan, by December 30.
As for the actual battle, this will be
joined at 1000 GMT August 26,
and go on till 1600z the following
day. The full rules appeared in the
July issue of CQ. Acres of small
print-when will organisers of inter-
national contests grasp the fact that
if they want publicity in the world's
Amateur Radio journals, they must
frame their rules in such a way as to
take the minimum space in terms of
print area. It would take us half -
an -issue to show the full rules of all
the contests going! So far as SHORT
WAVE MAGAZINE is concerned, we
simply haven't the space for it. All
we can do is to précis, as briefly but
as factually as possible, the require-
ments for what we consider the more
important of these contests.

Then there is, of course, CQ's
own World -Wide DX Contest for
this year, which takes place on
October 21/22 (Phone) and Novem-
ber 25/26 for CW. All bands, l8 to
28 mc, with a contest exchange con-
sisting of RS(T) plus the number of

the Zone-the U.K. is, of course,
in Zone 14-for which you get three
points if the QSO is between stations
in different Continents, or one point
for stations in other countries on
the same Continent. Contacts with
one's own country may be made to
gain a Zone and/or a Country
multiplier, but earn no QSO points.

The multiplier is determined by
the numbers of countries and zones
worked, as follows: For a Single -
Band entry, Zones -plus -Countries
are multiplied by QSO points. For
a Multi -Band entry take the sum of
the Zones and Countries on each
band, and then multiply this by the
total of the QSO points achieved on
all bands. There are three categories:
Single -operator, Multi -operator
(single transmitter), and multi -opera-
tor (multi -transmitter). It is
suggested that if an entry in this
big event is contemplated, the official
paperwork be obtained as soon as
possible from CQ WW DX Contest,
14 Vanderventer Avenue, Port
Washington, L.1, New York, 11050,
U.S.A., enclosing a large s.a.e.
with ls. 6d. in IRC's to cover the
return airmail postage.

And there you have it; thanks for
all your letters, the comments on this -
and -that, and the support you give
each month. For next time the dead-
line is First Post August 7, addressed
as usual to: CDXN, SHORT WAVE
MAGAZINE, BUCKINGHAM. Till we
meet again, 73 es gd DX.
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"11111""

BANDS
A. J. DEVON

TT would probably be agreed
1- that the big event of the month
was the marathon Irish tour under-
taken by G3BA and G3BHT-into
Wicklow, Carlow, Wexford,
Kilkenny, Leix, Cavan, Louth and
Dublin, signing EI2AX/P, and in
the N. Ireland counties of Down
and Armagh using GI3BHT/P.
Ten counties in the ten days July
7-16--a marathon effort indeed,
not to say a tour de force, with
impeccable operating and accurate
schedule keeping throughout, for
which they had more than 30
stations on the hook each evening.
With about four exceptions, most
of those counties were previously
unknown in the VHF context. For
the team, it meant a great deal
of motoring, finding a good site,
then pitching camp, getting the
gear going and feeding themselves
to be ready for the evening's
operation - which was nightly
from 7.0 till 11.30 p.m., with an
SSB session during 10.0-10.30 p.m.
To keep this sort of an under-
taking going for ten days requires
not only good organisation and
reliable gear, but also a high
standard of operating ability,
fitness and determination. Need-
less to say, we have had
many admiring comments on all
these points, and G3BA and

G3BHT can rest assured that they
have given many people a great
deal of pleasure-and not least
your A.J.D.

In observing this tour, several
interesting points emerge : Condi-
tions for it, though generally
quite good, were not exceptional
to the west-yet several corres-
pondents report hearing them
every evening, though not always
with workable signals. In the
main, the SSB came through quite
as well as the CW (which had
rather a " ploppy " characteristic).
Other EI/GI stations, that one
would have thought might have
been alerted by this operation,
were conspicuous by their
absence. It was the impression at
A.J.D.'s that many more stations
called EI2AX/P than succeeded in
raising them. By circulating the
sked list in advance with its
five-minute timings, and each
station's nominal frequency given
to all stations in on the sked,
meant that matters proceeded in
an orderly fashion, and the whole
operation could be kept reason-
ably under control ; any station
missing his sked-time would simply
have had it, because in most cases
the next station on the list would
be on a different frequency. Since
34 skeds of five -min. duration still
left more than an hour -and -a -half
of free time, it meant that there
was plenty of opportunity for
catch -as -catch -can contacts for
stations not on the sked list.
Finally, in response to many
enquiries on the point, the counties
of Eire do score for our Tables-
and always have done-so those
concerned can adjust their claims
accordingly.

Some other expedition news :
The City University trip to Brecon,
signing GW3UCU/P on all three
bands, will be starting by the time
you should be seeing this, and will
last till September 6. QSL's
through G3VFD, QTHR.

Then, for the fortnight August
18-31, look out for PX1NV,
Andorra, evenings on 144.15 mc,
with the transmitter running as a
beacon during the day. This is an
expedition station operated by
members of Gresham's School

Amateur Radio Society (Holt,
Norfolk) and they will also be
working the HF bands. For
evening skeds on two metres,
write G3VNV, QTHR. If condi-
tions give us a break, this could
be an interesting event-there will
be plenty of time for it, anyway.

For the European VHF contest
over September 2-3, the Harwell
boys will have a 4 -metre station
on the Isle of Man, signing
GD3PIA/P. This should attract a
lot of activity and interest, and
the contact -man is G3TEL,
QTHR.

The wonderful weather from
towards the end of June till after
the deadline for this piece pro-
duced the expected propagation
conditions in the various direc-
tions, all reflected in the new

TWO METRES

COUNTIES WORKED SINCE
SEPTEMBER 1, 1966

Starting Figure, 14

From Home QTH only

Worked Station

66

53

49

42

37

36

34

33

31

28

26

25

24

22

20

15

GNU
G3COJ

G3DAH, G3USF

G3OHH

GW3PWH (91)

G2CDX, G3FIJ (115)

2AXI. G3SZX (171), G5UM
(204)

G3FNM

EI2A

G3TQZ

G3SML

G3KQF

G3FVC, GW3CBY (100)

G3TDL, G3WKH

G3IOE

G8VN (76)

This annual Counties Worked Table
closes on August 31, 1967, and re -opens
again immediately w.e.f. September 1
for the year 1967-'68. The final placings
for 1966-'67 will appear in the October

issue.
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claims coming in for Counties and
Countries, and a good many more
reports than usual !

The two -metre portable contest
early in the period brought on a
fair number of stations, under
quite good conditions. A signal of
particular interest-because he was
getting into the Midlands so well
-was G3XC/P, at St. Agnes
Beacon, in Cornwall. And from
what must have been a particu-
larly favourable location up in
Shropshire, G3RXK/P was putting
an excellent signal all over the
southern part of the country.

The several good EU openings
during the period brought one
extraordinary result-the sudden
appearance on two metres of a
number of OK stations on the
night of June 30/July 1. Never
having even heard an OK on the
band before, G2XV (Cambridge)
worked four in a row ! Among
others who succeeded on this
occasion was G3DAH (Herne
Bay)-who thought the /P contest
activity rather disappointing, with
an almost complete absence of
Midlands stations. He also
mentions, inter alia, that at the
last meeting of the South -East
UHF/VHF Group, G6CJ came
down to give them his famous
lecture on aerials-it being Dud's
100th performance, in the 21st
year since he first started these
lectures!

For many years, G2CIW
(Birmingham) was a regular
" VHF Bands " correspondent,
always in on time with an interest-
ing budget of news. Then there
was rather a long hiatus, during
which Jack gave it all up. Now he
is back again, though the new
QTH does not offer much in the
way of aerial facilities for VHF ;
he can get a 4/4 into the roof -
space, and that's about all, but
good enough when conditions are
right, as he found during the
recent openings, when EU's were
worked.

G3COJ (Flackwell Heath,
Bucks.) worked the EI2AX/P
expedition in four counties ;
G3USF (Keele Univ.) in five ;
G3OHH (Mow Cop, Staffs.) got
them in six ; and GW3PWH
(Swansea) raised them in seven-
nice going.

Now up to 17 countries, G5NU
(Reading) is doing very well with
the DX, and suggests that the OK
appearance on the morning of
July 1 may have been due to a
sporadic -E manifestation. As it
happens, your A.J.D. did not
succeed in sniffing this one out,
and was not on for what must
have been an interesting experi-
ence, so cannot offer an opinion-
but as G5NU talks of working
OK IKDO at 10.0 a.m., it is
possible.

The City University (London,
E.C.1) station G3UCU is active
most evenings and on Wednesday
afternoons, 2m./70cm., running 15
watts, with an aerial system 200ft.
above ground level. G3VFD,
QTHR, asks for more contacts
and skeds on the Wednesdays, on
both bands.

Brian is moving G3EDD along
well in the Tables, and is now at
152 pts. in the Three -Band Annual
(not being shown this month, but
it will be made up finally for the
year when all claims to August 31
have been received, and will
appear in the October issue). And
G3EDD will probably have a few
more to add before then, as he
was writing from early in the
month. G3AHB (Slough) remarks
on hearing the EI2AX/P signal
from every location during the
trip, and his contacts with
GI3BHT/P at the end of the Eire
tour meant two GI counties-this
is a good indication of the
coverage the expedition was
giving. G3SML (Earl Shilton,
Leics.) says he is always on the
look -out for contacts to the south
" even when conditions are poor,"
and would very much like to
work G5TZ, " always a consistent
signal from the I.o.W." (Of course,
Jumbo is one of those who knows
when to come on !)

Now, we must look at a very
interesting report from G8AII
(Chepstow, Mon.) about 23 -centi-
metre activity in the Bristol
Channel area. He runs 15w. to a
2C39A tripler driven by a
QQV06-40 taking 40 watts at the
430 mc level, his aerial for the
1290 mc band being a 32 -element
extended array, at 33ft.; and the

Rx is a K6AXN converter into an
HRO. With this rig, G8AII holds
regular nightly sessions with
G3MPS (Bridgwater, 36 miles)
and G3TND (Bristol, 15m.). On
The former sked, they have had
well over 400 contacts, with a
failure rate of less than 1%,
the " standard signal" being S9 !
The Mendips lie across the signal
path, and many interesting facts
have been noted, e.g., rain in the
hills attenuates signals but heavy
rain at one end has little effect,
though rain at both ends can cause
total failure. The condition of the
two -metre band for DX working
does not affect 23 centimetres
either way-G3MPS can be
S9+30 dB at G8AII when 2m.
is dead, whereas during the recent
openings affecting 2m./70cm., the
1290-mc band was normal.

The G8AII/G3TND sked has so
far yielded more than 170 contacts,
and though the distance is less
than to G3MPS, signals over this
path are not quite so good, nor
as reliable ; it was found that this
also applied to 70 cm. when

first got going on that
band.

Other stations down there
either active, workable or getting
going on 23 cm. are listed by

John Curnow, , G6CW, Nottingham,
who has been licensed for many years
and is very active on VHF. Running
SSB, he has worked about 70 G's
and nearly 100 EU's on two -metre

Sideband.
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G8AII as : G3TWT (Bristol),
G2WS (Weston -s -Mare) and
G3ORL (Bristol). G8AH is
actually /A from Chepstow, the
home QTH being in Glos. Other
stations worked by G8AII/A are
G3NNG (Farringdon, Berks.) and
G3OBD (Poole), while he has been
heard by G3MCS (Lacey Green,
Bucks.). Not bad going for 23 cm.,
and we congratulate G8AII on his
results as much as we thank him
for a useful and comprehensive
report. And now, what about the
doings in some of the other
centres of 23 -cm. activity ? It will
probably interest all who are
active on the 1296 mc band to
know that ON4SY is operational
with a hefty PA and a 32-ele
colinear array, the Rx side
incorporating a parametric ampli-
fier.

As regards 70 centimetres, both
G8AJC (Canterbury) and G8AEJ
(Penge, London) confirm that the

recent excellent conditions did
extend to the 430 mc band. For
G8AJC, contacts resulted with
DJ, F, ON and PA, his best DX
being OZ5HF and DJ9DI. He
now has regular skeds running
with ON4HN (Zomergem),
ON4HC (Antwerp), F3JN (Paris)
and F9FT (Rheims), between 1910
and 2045 GMT nightly, all except
ON4HC being 100% any day,
under all conditions. For G8AEJ,
at only 100ft. a.s.1., the five
countries worked likewise included
OZ.

Reports and claims for the
Tables are also acknowledged
from ON4FG (Wintam),
GW3CBY (Swansea), G2CDX
(Cambridge), G8AAY (Poole),
G3UVR (Neston, Ches.), G3FDW
(Retford, Notts.) and G8APX
(Bushey).

As regards Oscar V, there is
still no hard news, and the advice
is to listen for the Oscar Bulletin
from W6ASH (14030 kc, 0200z ,

of 7015 kc, 0500z, Fridays, CW).

It also is not known at Oscar Hq.
when Euro-Oscar or Aus. Oscar
are likely to be flighted, though
" prospects are good." As has been
mentioned before in this space,
these amateur satellite operations
are entirely dependent on local
military arrangements for rocket
firing, and we can be sure that the
Oscar Group at Los Altos Hills,
Calif., are doing their best to keep
these projects moving. The co-
ordinator on this side is Bill
Browning, G2AOX, Hendon.

Deadline
For our next is Monday, August

14, for the September issue due
out on the 25th. AJ.D., SHORT
WAVE MAGAZINE, BUCKINGHAM,
is a full and sufficient address.
The Wx was beginning to break
as this went down, and the
long-term forecast is pretty dreary
-however, you never know, and
we can get Aurora or sporadic -E
under the oddest conditions. So-
watch it ! 73 de A.J.D.

OPEN LETTER
Dear OM,

Have any of you ardent mobile rally fans ever stopped
to think what a " Rally Day means to your XYL?
No? Well, I'll tell you.

She is, more likely than not, up at the crack of dawn
or soon after, preparing a mountain of sandwiches for
lunch or tea or both-according to how far away from
the home QTH the rally is. During the journey she notes
all the relevant data on contacts made en route. At the
same time, with the other hand and eye, she is map reading
to make sure you take the shortest possible route so that
we may get there early and not " miss anything."

Her day really begins, however, on arrival at the
rally ground. Somehow, she manages to feed you and
the children at double quick speed so that you can
" get away." It is either that, or trailing round three
paces behind you trying to stop the children touching
something they shouldn't and at the same time endeavour-
ing to work up an interest in pieces of equipment she
knows nothing about.

It is less exhausting to stay with the children by the
car and maybe take a little walk. The chances are she
will not see a soul she knows and after a time the children
want to know where Dad is.

Well, where is Dad? You of course, have completely
forgotten, for the moment, that you are a husband and
father ... so busy are you rootling around the surplus
stand for what (you think) is a bargain, or slapping on
the back, or being slapped by, old so-and-so that you
have not seen in years. Occasionally, one of these
buddies may ask, " Got the wife and kids with you? "

TO ALL MOBILEERS

" Yes,- you say with a vague wave of your hand " they're
around somewhere."

Eventually, some hours after you have left them, you
return to the fold loaded down with about 500 leaflets
and with wire, knobs, transistors and anything else
you could pick up sticking out of every pocket. " Jolly
good rally isn't it. I bet you're glad you came!"

Have you ever thought of saying " Thank you " to
your XYL on arriving home for her essential part in
seeing that you had an enjoyable day? It wasn't much
fun for her, you know, but being a good wife she doesn't
grumble-just looks up the date of the next rally.

Just think for a moment what your reaction would
be if the little woman wanted, on several Sundays
throughout the summer, to travel umpteen miles to see
a needlework or knitting or cookery display with lots
of lovely (to her) stands where she could browse half a
day away. You wouldn't go much on that, would
you? In fact you might do it once and " never again."
So don't forget that " Thank you " next rally day, will
you?

Did I hear you muttering something about betting
my husband doesn't say it? He did last rally day but
only after I had told him I was going to write this letter!

73,
Yours sincerely,

Sally Henshawe.

P.S. If you have only sons and no daughters remember
that when they are old enough they want to come
with you and then Mother is left completely on her
own. Don't let that happen, will you?
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The Mobile Scene 
SCOTTISH MOBILE RALLY PLANS-SOME REPORTS ON RECENT

EVENTS-NOTES AND NEWS-THE RALLY CALENDAR

OF particular interest this time is the announcement
of the Scottish Mobile Rally, to be held at Culzean

Castle, Ayrshire, as a weekend event over September
23-24. Culzean Castle is a Scottish National Trust
property and is the " stately home " of which General
of the Army Dwight D. Eisenhower has been given free
use (when in Scotland) in recognition of his great services
in bringing European operations to a successful conclusion
in Hitler's War.

It is a magnificent estate, with all the amenities for
a family visit, including a caravan/tenting site, beach,
extensive semi -tropical gardens and an aviary. Its
situation is on the Ayrshire coast, about 12 miles south
of Ayr itself (take the A.719 to Girvan, or the B.7023 out
of Maybole-Sheet 72 of the One -Inch O.S. refers) and
since it is Trust property there are charges for admission
and parking. Full details from: R. Harkness, GM3THI,
55 Woodend Road, Alloway, Ayrshire-who can also
arrange accommodation, if required. The GM's aim to
make this Rally the event of the year for Scotland, and
hope that they will have many visitors from other parts
of the U.K.

The final report on the Mobile Rally held at Mote
House, Maidstone, on June 11, discloses the remarkable
fact that, after deducting expenses of over £120, there
remained a profit of no less than £210 for donation to
the Home for Muscular Dystrophy! Something like
15,000 raffle tickets were sold amongst the 650 people
present, with some excellent prizes for the several raffles.
Each patient in the Home received a £1 note out of the
£210 profit, handed over by G6NU, the balance to be
held by Matron for the benefit of the patients' social
activities. A splendid result indeed, on which G6NU
and his team of helpers from among radio amateurs
in Kent, Essex and Sussex are certainly to be congratu-
lated. And apart from that, all /M's who attended this
Rally enjoyed themselves in sunshine.

The Eighth A.R.M.S. Rally, on June 18 at the old
R.A.F. station at Alconbury (now in possession of the
U.S.A.F.) was also a highly successful occasion, in
perfect weather-bright sunshine, but with a cooling
breeze. The A.R.M.S. affair is always a very well laid on
show, following a successful pattern evolved from previous
experience at Barford. The facilities at Alconbury are
perhaps better, and it is probably more accessible for
most people who attend Rallies. During the early war
years Alconbury, as a satellite of Wyton, was in No. 2
Group, Bomber Command (not No. 3 as stated in the
programme) and in the dire days of 1940-'41 several very
fine Blenheim Squadrons operated off its airfield. Now,

it is the Hq. of 10th Tactical Reconnaissance Wing, U.S.
Third Air Force, and operates Phantom II's in three
squadrons.

A feature of any A.R.M.S. Rally is the large Trade
show (accommodated in a hangar) and this year's was as
comprehensive as ever, with more than 80 exhibitors
(though one might wonder why some of them were there,
and what they could possibly have got out of it!). In
addition, there were competitions and displays, including
a particularly impressive demonstration of radio -
controlled model aircraft flying, for which the conditions
were ideal, and the giant tombola-all in traditional
A.R.M.S. style. As well as the talk -in stations on
2-4-160m., an SSB station signed GB3USA on the HF
bands.

As to the attendance: Well, by 3.0 p.m. there were
more than 500 cars in the visitors' park-your correspon-
dent knows; he counted 85 rows, six cars to a row, and
allowing an average of 3 persons per car, one can say
with reasonable certainty that by 3.0 p.m. on June 18,
there were about 1,500 visitors on the Rally ground at
Alconbury. Another statistic for the record is that a
good two-thirds of the cars in the visitors' park were
fitted /M, and that of these 350 or so mobileers, at least
300 were on 160m.-and of them, the great majority
had the Top Band loading coil and effective whip length
above the roof -line of the vehicle. As always, some of
the installations were a bit grotesque, but on the other

G3NRB (Datchworth, Herts.) arrived for
the Alconbury Rally in his smart little
" Turbulent " aircraft, G-AJCP. It is in
the ultra -light category, for short-range
flying, with an endurance of about two hours,
and is powered by a 28 h.p. modified

Volkswagen engine.
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hand it is true to say that in this respect there has been
a vast improvement during the last few years, and the
great majority of /M installations are as elegant and
well -fitted as one could reasonably expect them to be.

There was also a Mobile Rally arranged for June 25
at Longleat-but for all the news we have had of it, the
organisers could have been eaten by the lions . . .

nor has anything been heard of the R.N. Rally Day at
Lee -on -Solent, on June 17.

Events remaining to be played off are as follows:

July 30: Informal picnic laid on by Northern Amateur
Radio Mobile Society at Flamingo Park Zoo, Kirby
Misperton, near Malton, Yorkshire, between Malton
and Pickering. A good spot for a day out with the
family. Reserved car park, refreshments. Small
admission charge to Zoo. Details: Denis Binns,
G3MGI, 80 Gipton Wood Road, Leeds, 8, Yorkshire.

July 30: Saltash & District Amateur Radio Club annual
Mobile Rally, at Calstock, Cornwall, 1-1m. south
of the A.390, Tavistock-Callington, and sign -posted
to the Rally site on the River Tamar. Talk -in by
GB3SAL on 2-4-160m. Free admission, refreshments
obtainable, boat trips on the river, prize draw,
miniature mobile competition (equipment capable of
functioning on one band using simplest means
locomotion, and currently licensed /M), and pedestrian
D/F hunt. Details: D. Bowers, 95 Grenfell Avenue,
Saltash, Cornwall.

August 13: Tenth Annual Mobile Rally organised by
the Derby & District Amateur Radio Society, at
Rykneld Schools, St. Albans Road, Derby (watch
for local sign -posting). Numerous trade stands,
static displays and demonstrations (including a model
railway layout), treasure hunt and other field events,
a big raffle with more than 40 prizes, and also the
ever -popular Derby junk sale. A new attraction is to
be a concert by a local colliery band-good brass -band
stuff, one may expect. The talk -in stations will be
G3ERD/A on 160m. and G2DJ/A on two metres.
Admission and parking are free, with ample space,
and refreshments will be available. Full details of this
big event in the Rally calendar can be obtained from:
T. Darn. G3FGY, Hon. Rally Organiser, Sandham
Lodge, Sandham Lane, Ripley (2972), Derbyshire.

August 20: Annual mobile picnic organised by the
Plymouth Radio Club at the Scenic Car Park on the
old airfield at Harrowbeer, near Yelverton, Devon.
Talk -in stations will be operating on 2-4-160m. Any
further information from: C. G. Clark, 19 Beverston
Way, Widewell, Plymouth, Devon.

September 3: Swindon & District Amateur Radio Club
Mobile Rally at Lydiard Park, Swindon, Wilts. The
site is 3m. west of Swindon, just north of the A.420,
Swindon-Chippenham. The talk -in stations will be
G3PRR/A on 1925 kc; G3LLZ/A on 3735 kc SSB;
and on 2m. -4m. (to be arranged). Attractions include

Lydiard Mansion itself, raffles, games and competi-
tions, with ample car parking, covered accommoda-
tion (if wet), and refreshment stalls. The hon.
organiser is: I. S. Partridge (G3PRR), 104 Grange
Drive, Stratton St. Margaret, Swindon, Wilts.

September 10: Annual RSGB Mobile Rally at Woburn
Abbey,.near Luton, Beds., with talk -in on 160-4-2m.
and 80m. SSB. All the usual attractions for this
popular event.

September 15-17: Third International Amateur Radio
Convention and Rally at Knokke, Belgium. For
programme details; local accommodation and camping
arrangements; and information about temporary /M
licensing in Belgium, write: Lucien Vervarcke,
ON4LV, Lippenslaan 284, Knokke 1, Belgium.

September 23-24: Scottish Mobile Rally at Culzean
Castle, near Ayr, Ayrshire. For general information
regarding this event, see p.363. Talk -in will be given
on 2-4-80m. by GB3CC, from the Castle. Full
details from: R. Harkness, GM3HTI, 55 Woodend
Road, Alloway, Ayrshire, with s.a.e.

September 24: Harlow & District Radio Society annual
Mobile Rally.

Editorial Note: Information for the next " Mobile
Scene," in the September issue (due out on August 25)
should reach us by August 9, latest, addressed: Mobile,
SHORT WAVE MAGAZINE, BUCKINGHAM.

On display at Alconbury for the A.R.M.S.
Rally there on June 18-the Hercules
aircraft which carries a complete station,
giving HP /VHF /RTTY ISSB facilities for
local and long-range working. It can be
flown to the point of operations, ready to
go on the air immediately. In the foreground
is its aerial system and to the left, on the

grass, are the two portable PSU's.
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(Please

THE MONTH WITH THE CLUBS
By "Club Secretary"

(Deadline for September Issue: August 4)
address all reports for this feature to "Club Secretary," SHORT WAVE MAGAZINE,

YOUR conductor was saddened to see amongst the
correspondence this month that a Club has had its

premises broken into, and to hear over the grapevine of
another such case. This sort of thing is not unexpected
in an age which sees fit to regard reports of drug -taking
in the National Gallery as a good joke, but it does
nevertheless pose sizable practical problems. Just how
can one protect a group Hq. from this sort of thing, or
at least ensure that it becomes known quickly enough
to ensure that the offenders can be caught and brought
to book? Perhaps some groups have found ways and
means which are both effective and practical within the
very limited budget of a small and penurious club, and
if so, would be prepared to say so, and give some hint
of the way of doing it which could with advantage be
passed on to others in the throes of dealing with the
problem.

CLUB ACTIVITIES
The top of the crop is Norfolk, who report by way of

their excellent Challenge-the current issue is of special
interest for various reasons, two of them in particular.
One is a good article on the vexed question of which way
the beam should be headed first in order to hear a given
area, taking into account such things as anomalous
propagation and the use of the long or the short path.
Very interesting and readable. The other was a break-
down of the contributions to the newsletter over the

A typical field -day scene-the Nor-
thern Heights Club station, with
G3VDS, G3TFF and G3UGF at the
rig, and SWL Bottomley keeping an

eye on things.

Buckingham.)

previous fourteen issues, which showed a remarkably
wide spread of literary ability in the group, and, perhaps
more important, a list of those who had not done their
stuff!

Unusually, Mansfield do not make a " thing " of
having a set programme, but prefer instead to either
chew the rag at Hq. or enjoy whatever surprise item comes
up. As they say they are thriving the system must work,
but it has to be admitted that the " surprises " are the
work of someone with a very good idea of the best way
to keep the troops happy ! Hq. is the New Inn in Westgate,
on the first and third Fridays of each month.

Sympathies to Chesham-after all, it is often said
that an amateur goes to the local club to get out of
decorating at home, but if he is a member of this one he
gets a paintpot put in his hand as he enters the club
door! Incidentally, the hon. sec. says that if any reader
wishes to dispose of unused decorating materials
(quietly, before the XYL notices!) then he is in the market.

Westmorland are going strong, but have had to make
a temporary change of home during the summer recess at
the local Tech. Thus, anyone wanting to make contact
here, should contact G3UEC (see Panel). When the
new term starts, they will be back at the old place.

The first one on the pile to make any mention of a
formal programme is the report from Wolverhampton,
where a demonstration of Sommerkamp gear is planned
for August 7, followed by a Film Show on the 21st.
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Both of these are slated for Hq. at 8 p.m.-Nechells
Cottage, Stockwell Road, Tettenhall, being the point to
steer for.

On the first Monday evening in August, Maidenhead
are to have a talk and demonstration of the Hammarlund
HQ -180 receiver, while the informal meeting, held on the
third Tuesday, will be occupied by exercising the new
callsign allocated to them, namely G3WKX. All their
sessions, unless they be in the nature of outside visits,
are held at the Victory Hall, Cox Green, Maidenhead.

Over at Shefford, they believe in working people
hard-G2DPQ is not only listed for August 3 as the Slow
Morse operator, but also has to give the lecture, on
Aerials and ATU's. They then shut down till the end
of the month and on the 31st kick off the new season
with an Open Evening; the Church Hall, in High Street,
is where this crowd foregather.

Better Luck This Time!
Mention of GB3FRC, which the Fylingdales lads are

to actuate for the Whitby Regatta -see " Specially on
The Air," p.370 -reminds us that last time out it was only
by great courage that the station was able to carry on
after the gale had done its worst to both the gear and
the operators -let us hope that things are much easier
for them on this occasion.

The Cornish chaps have spent most of July getting
ready for their popular Mobile Rally, but for August
they have not indicated what is " on." However, we
can say that there is a main meeting on the first Thursday
of the month, at the SWEB Clubroom, Pool, Camborne.
In addition there are sub -sections of the main group,
dealing with VHF, and SSB; both these groups meet at
the Coach and Horses in Truro. Their July meeting -
at which the lecture was on the operations of Lands
End Radio, GLD-was not only well attended by mem-
bers, but they had six holiday visitors as well. In this
connection, the hon. secretary (see Panel) will be glad
to hear from anyone who is on holiday in Cornwall, to
give them what help or advice they may need.

Southport have a session on August 2, at which
G3OYC will demonstrate, with the help of an oscillo-
scope, various forms of rectification. On the 9th, the
form is a " Problem Night," specially set aside for
discussion of members' technical problems. Informal on
the 16th -and with good reason, as the Club chairman,
G3NKL, is to be married the following day, and they
want time to set him on the right track beforehand!
Finally, on the 23rd, the hon. sec. will demonstrate the
arts of film developing and printing.

A combined activity is mentioned in the newsletters
from Wimbledon and Purley; along with the South

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

188 Gunnersbury Avenue, Acton, London, W.3.
A.R.M.S.: N. A. S. Fitch, G3FPK, 79 Murchison Road; London,

E.10 (LEYtonstone 6700).
ASHTON-UNDER-LYME: R. Higginbotham, G3VDS, 1

Bankfield Cottages, Woodlands Drive, Woodley, Stockport,
Ches.

BASINGSTOKE: P. J. Sterry, Ashley, Orchard Road,
Basingstoke, Hants.

BISHOPS STORTFORD: A. Marriott, G3VWC, 21 Thorley
Hill, Bishops Stortford (4796), Hens.

B.A.T.C.: D. Mann, G6UOU/T, 67 West Hill, Wembley Park,
Middx.

CHESHAM: D. Kind, 19 Hollybush Road, Chesham, Bucks.
CHIPPENHAM: N. Cutter G3PQG, 1 Fosseway Close, Colerne,

Chippenham, Wilts.
CORNISH: W. J. Gilbert, 7 Poltair Road, Penrhyn, Cornwall.
COSSOR AMATEUR RADIO GROUP: K. Underwood,
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The Pinnacles, Harlow, Essex.

CRAWLEY : R. G. B. Vaughan, G3FRV, 5 Filbert Crescent,
Gossops Green, Crawley (23359), Sussex.

CRAY VALLEY: D. Buckley, G3VLX, 234 Halfway Street,
Sidcup, Kent (ELThant 6945).

CRYSTAL PALACE: G. M. C. Stone, G3FZL, 11 Liphook
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FYLINGDALES: P. H. Ellis, 26 Westbourne Road, Castle

Park, Whitby, Yorks.
GRAFTON: E. A. Rudolph, G3SIL, 29 Pangbourne Drive,

Stanmore, Middx.
HALIFAX: P. B. Furminger, 227 Keldregate, Deighton,

Huddersfield.
HARLOW: R. Brown, G3TOF, 177 Radburn Close, Harlow

(23517), Essex.
HEMEL HEMPSTEAD: J. B. Adams, 8 Lindlings, Long

Chaulden. Hemel Hempstead, Herts.
HONG KONG: N. Willis, VS6FS, c/o The Shell Co. of Hong

Kong, P.O. Box 22, Hong Kong.
LEICESTER: J. T. McAllister, 239 Sturdee Road, Eyres Monsell,

Leicester (Wigston 6157).
MAIDENHEAD: E. C. Palmer, G3FVC, 37 Headington Road,

Maidenhead (20107), Berks.
MANSFIELD: F. N. F. Bewley, G8HX, 116 Westfield Lane,

Mansfield, Notts.
MEDWAY: P. Carey, G3UXH, 29 Miskin Road, Hoo, Rochester,

Kent.

MIDLAND: C. J. Haycock, G3JDJ, 29a Wellington Road,
Handsworth, Birmingham.

MID -SUSSEX: E. J. Letts, G3RXJ, 87 Meadow Lane, Burgess
Hill, Sussex.

MID -WARWICKSHIRE: M. Spencer, G3U0D, NBS 3rd Line,
R.A.F., Gaydon, Warwickshire.

NORFOLK: W. Higgins, G3PNR. 13 Falcon Road East,
Norwich. Norfolk, NOR.88R.

NORTHERN HEIGHTS: A. Robinson, G3MDW, Candy
Cabin, Ogden, Halifax (64329).

NORTH KENT: P. T. Baber, 64 Latham Road, Bexleyheath
(8655), Kent.

NORTH LIVERPOOL: P. H. Jeffs, 38 College Road North,
Liverpool, 23.

NOTTINGHAM UNIVERSITY: K. L. Taylor, Radio Society,
The Union, Nottingham University.

PLYMOUTH: G. Clark, 19 Beverston Way, Widewell,
Roborough, Plymouth.

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

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

ROYAL AIR FORCE A.R.S.: F/Lt. V. 1. Ludlow, G3JLZ,
R.A.F.A.R.S. Hq., R.A.F., Locking, Weston -super -Mare.
Somerset.

SALTASH: D. Bowers. 95 Grenfell Avenue, Saltash, Cornwall.
SHEFFORD: D. A. Pike, G3VMI, 11 Hazel Grove, Stotfold,

Beds.
SOUTHAMPTON: A. Partner, G3HKT, Tekhi, Hound Road,

Netley.
SOUTHGATE: A. Dutton, G3TIE, 77 South Lodge Drive,

Southgate, London, N.14 (LABurnum 3390).
SOUTH DOWNS: L. E. Tagliaferro. 9 Tugwell Road, Hampden

Park, Eastbourne (54244), Sussex.
SOUTHPORT: N. K. Waring, 33 Chestnut Street, Southport,

Lancs.
SURREY: R. Morrison, G3KGA, 33 Sefton Road, Croydon

CRO-7HS, Surrey (01-654-5982).
VERULAM: J. Thomas, G3RXA. 9 Highland Drive, Hemel

Hempstead (55136), Herts.
W.A.M.R.A.C.: Rev. A. Shepherd, G3NGF, I North Street,

Crewe (2558), Cheshire.
WESTMORLAND: N. Stanley, G3UEC, 9 Castle View,

Sedgwick, Kendal, Westmorland.
WIMBLEDON: K. Alexander, 23 Pepys Road, West Wimbledon,

London, S.W.20.
WOLVERHAMPTON: J. P. H. Burden, 28 Coalway Road,

Wolverhampton.
YEOVIL: D. L. McLean, G3NOF, 9 Cedar Grove, Yeovil,

Somerset.
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One of the groups making up the 40
members of the Maidenhead and
District Amateur Radio Club on their
recent visit to the Mullard Radio
Observatory, University of Cam-
bridge. They were shown round the
Observatory, of which G3CY is the

director, in small parties.

London crowd they are to hold a weekend camp at
Tadworth, over August 12-13. In addition, Purley
mention a Natter Nite on the 4th, a Jamboree -on -the -Air
station over the weekend August 5-6, and on the 19th a
film show, given by G3DPW. As for Wimbledon, only
one evening is booked for August, the 25th, when G3GKF
will demonstrate Lasers and Masers.

Up in Blackburn, the East Lancs. lads are now in a
new meeting -place, namely the YMCA, which is to be
found in Shear Bank Road, Blackburn. They will be in
session on August 3 to hear the interesting WIBB tape
and slide lecture on Top Band DX.

It is not often we hear from a Works group, but this
month news comes of the formation of the Cossor
Sports and Social Club Amateur Radio Section, Harlow.
Within a couple of weeks of the inaugural meeting, a
station was set up, housed in an old ambulance (cast off by
the local Red Cross) working the LF bands, and using a
long-wire aerial propped up by the crossbars of the goals
used by the Football Section! As for the Harlow lads,
they are still to be found in their Mark Hall Barn Hq.,
every Tuesday and Thursday evening.

Chippenham also get together every Tuesday evening,
at the Chippenham High School for Boys, Hardenhuish
Lane, where visitors are always welcome. It is the practice
to set aside the last meeting in each month for some sort
of lecture, demonstration, or similar attraction.

Recently the University of Nottingham Radio Club
held its AGM, at which a successful year was brought to
a close; they are now looking forward to the Autumn
Session, when they hope to consolidate the gains made
in the past year.

Among all the plaintive voices complaining of lack

of interest and enthusiasm, it is nice indeed to be able
to record that Plymouth feel they have worked their way
through their " bad patch," and things are now well on
the mend. Apart from the usual weekly meetings, held
each Tuesday at Virginia House, Bretonside, Plymouth,
August 20 sees the Annual Picnic, to which all are invited.

Talking of moans and groans, while it has to be
admitted that often they are just " sour grapes," there
are times when strong language is really justified, as
when G3KVF expressed disgust from the chair at the
recent A.R.M.S. Annual General Meeting, at which
only seven members were present, all of whom were on
the committee! Apologies for absence accounted for
another three. A complete absence of ordinary members
at the AGM after a successful year's operation would
lead most committees to throw in their hand en bloc,
so we cannot but admire the fortitude this one showed
in even considering carrying on.

Lindfield Primary School, Haywards Heath, is the
place to find the Mid -Sussex lads together; however,
for details of dates and programme, a call to the hon.
sec. will be needed, at the address shown in our Panel.

It is unusual for the Cray Valley QUA to miss out the

NOTICE-MCC 1967
The 22nd Annual MCC-" Magazine Club

Contest "- will be held over the weekend November
11/18. This is a CW-only Top Band event, for which the
rules in full, with the usual Club identification letters,
will appear in " Short Wave Magazine " dated
October. Clubs who have not previously entered for
MCC, and intend to do so this year. are invited to
apply for identifications.
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dates for the coming month, but this time it has happened,
and so here again we have to refer interested folk to the
Panel. However, we can say that they have two meetings
each month, one of which is an informal, at All Saints'
Church Hall, Bercta Road, S.E.9., and the other at the
Congregational Church Hall, 1 Court Road, Eltham,
where on July 6, they heard a talk given by K.W.
Electronics.

A complete house is used as the Hq. of the Leicester
group, who foregather on Monday evenings and Sunday
mornings. With a membership of sixty-three at the last
count, plus several to be confirmed by the committee,
they seem to be a thriving club.

A couple of non -local organisations to report in this
time are WAMRAC, and BATC. The former exists to
unite amateurs throughout the world who are Methodists,
and a fine job it does at that. BATC, of course, is the
British Amateur Television Club, and serves the interests
of all those active in, or interested in, Amateur Television.

Finances can be a problem, and with our ever -
inflating national economy, a rise in subscriptions is
more or less inevitable every so often. It has recently
had to happen to the North Kent group, who for the
past year or so have staved it off by increasing their
membership and by running raffles. However, this rise
in subscription will no doubt be counted well worth
while by anyone who takes the trouble to join and attend
their meetings, details of which may be obtained by
contacting the hon. sec. (see Panel).

Another of the national groups to report this time
is the RAFARS, which exists to cater for serving and
ex -members of the Royal Air Force; a fine society, this
one, which almost makes your conductor wish he had
served his time in the R.A.F. instead of one of the other
Services! For full details of membership, it is suggested
that those interested should write to the Admin.
Secretary, at the address given in the Panel.

Over the years, probably the most regular reporters
to this feature have been Acton, Brentford and Chiswick,
who are in session on Tuesday, August 15, at 66 High
Road, Chiswick, starting at 7.30 p.m. This month,
members are invited to bring along their problems for a
general discussion. Of course, visitors and prospective
members are welcome, as always.

Good Point
A comment in Verulam news -sheet bears thinking

about in the general context; they ran a show at Red -
bourn Village Fair recently, and one of the members
wonders whether, when conditions are poor and signals
drop into the noise level, there is very much for the
general public to enthuse about in listening to sharsh and
squeaks, particularly when there are two stations in
close proximity. A good point this, and it has been
noticed several times on these occasions that although
little or no interest was shown when a couple of stations
were operating Phone with much mutual QRM due to
their proximity, one station banging away on the key at
DX does draw the crowds. It has been suggested that the
telephony is uninteresting due to its resemblance to TV,
but this is perhaps uncharitable-nevertheless, there is
a point here. CW operation, with speaker monitoring
so that the Morse can be heard, always stops people!

A session every fortnight seems to be the order of

things with the North Liverpool chaps; August 4 is given
over to the second part of a discussion on the future of
the Club Shack, and on the 18th, G3TXR will be there
to give a " general talk " on Transistors. The September
programme is quite varied, with, on the 1st, a lecture on
" Mathematics related to Amateur Radio," given by
R. Mount, followed by G3HCJ on the 15th, his subject
being " Moonbounce." On September 29th, the month
is nicely rounded off by a Junk Sale.

There is always something of interest to your scribe
in the Midland News Letter, and this month is no excep-
tion; a digest of the NFD affair, in statistical terms, with
a few comments. A rather amusing difficulty was found
in having a SWR meter that read 9oz. on the forward
direction, and a reverse current of 15 grams-sounds as
though someone needs to do a conversion chart!

Alternate Fridays is the routine of the Saltash group,
at Burraton Toc H Hall. Unfortunately, we have only
the June issue of their Tamar Pegasus to hand, as their
dates and ours are a little out of phase at the moment-
but there is usually something of interest or novelty
going on.

Regular readers of this piece may remember that some
little time ago an Eastbourne group was projected; it is
nice therefore to be able to record that they now formally
are in being, after a first meeting attended by no less than
37 licensed amateurs and SWL's. It is really surprising
just how much support can appear, apparently out of the
blue, in an area which in recent years has never been
thought of as likely to support a Club. Anyway, our
congratulations on a fine start, and we look forward to
hearing more in the future.

Another group in the throes of getting itself into being
is at Bishops Stortford, where the inaugural meeting
should have taken place by the time this appears.
However, just in case anyone has not managed to be

on the grapevine " regarding this one, there is a
temporary address for contact in the Panel.

The large number of followers of Amateur Radio
who are in one way or another handicapped or invalid,
are mostly members of RAIBC. Naturally enough, there
can be no question of regular meetings, and so they have
nets on the air. The time of these is set at 10.0 a.m. every
Tuesday, and 2.0 p.m. Wednesdays, clock, the frequency
being around 3.7 mc. In addition there is the club
publication, Radial, which is always a pleasure to read.

Over at Croydon, the Surrey crowd will be getting
together at the " Blue Anchor," South Croydon,
August 15, to hear Nell Corry, G2YL, giving a slide
talk on her recent visit to Japan, China, and points
between. This is also one for wives and friends (G2YL
is a very interesting personality) and of course visitors
or prospective members will be welcome.

Medway made no mention of their forthcoming
activities-by the sound of things their recent past has
been quite hectic, with a couple of Rallies, Field Day,
and other outside things to keep them amused. Never-
theless, they are live -wires, and anyone in the area would
find it well worthwhile to get acquainted.

Hardly a " club " in the normal sense of the word, but
rather a national society, is the Hong Kong A.R.T.S., who
mention a rather good idea for the programme. They
recently ran a " receiver evening " at which no less than
ten different types-from a Racal RA -17 to the war-
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The East Lancs. and Bury Radio Clubs recently combined for a Quiz
Contest, held at the former's Hq. The quiz master, centre at the table,
was G3SSD, with the Bury team on the right in the picture. Before a
rapt audience, themselves " ready with the answers " (we are told !)
the East Lancs. side emerged as the winners of the contest. This is a
very effective way of passing an evening and is entertaining as well as

instructive.

surplus types, both British and German, with Japanese
and American in between-all brought along by owners
or borrowed for the occasion, and coupled to the same
aerial, so that a direct comparison was possible. In-
cidentally, the piece by Mary Moore (the wife of VS6CJ)
discussing a " Fox -hunt " the group ran, was one of the
funniest things to come across this desk for a long time.

No. 20, Carlton road is the address of the Southampton
Club Room, and we hear that they are in the midst of a
king-size re -organisation so as to make better use of

the potentialities, not only of the Hq., but of the group
itself.

August activities for the Hemel Hempstead lads seem
to be mainly out of doors, and include the running of
their Club call, G3WIH, at Phasells Wood Scout Camp,
for the Jamboree -on -the -Air event, and an exhibition at
the Town Carnival on the Bank Holiday Monday.

Re -organisation is also the order of the day for Mid -
Warwickshire, where they are just putting the wiring into

the shack, after reconstruction. Hence, there is no
formal programme for August, but the doors will be
open each Monday and Thursday at 8.0 p.m. [over
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Yet another one to be re -organising things (must
be something to do with the weather!) is Ashton-under-
Lyne, although in their case it is because they have
found more suitable premises, at 6 Stamford Street,
Stalybridge. They hope shortly to put G3BND on the
air from the new place, as they are anticipating that by
the time we are in print the decorating and rewiring
will be completed. In addition there are several interest-
ing projects in hand and trips being planned.

The visit to Skelton Pastures BBC station by the lads
of the Northern Heights, was voted one of the best they
had ever had. They were really made to feel welcome and
came away with one of the large modulating valves
(price £270, new!) as a memento of the trip; this they
are to have mounted for use as the prize for their
" Fox -hunt " event each year. As for the August
programme, unlike most Clubs they seem to believe in
filling the holiday month well and truly. On August 2,
they kick off with a lecture on Communication in Modern
Industry, by Mr. J. Hodgson. Over the weekend 5/6th
they will be signing G3MVH in the Jamboree event,
followed by G2SU/P at the Halifax Agricultural Show.
A visit to the works of the Wharfedale Wireless Company
is booked for the 16th, and ten days later there is yet
another Demonstration Station, this time at the Warley
Charity Gala. The month is rounded off by the annual
Pea -and -Pie Supper on the 30th, to which they invite the
Manchester and District Radio Club.

Yeovil members are busily constructing gear for the
forthcoming VHF Field Day, and visits on a group basis
are going on to various Mobile Rallies. A film by
WIQCO was shown recently.

A lecture on the Racal RA-17-possibly most
amateur's idea of a dream receiver-is to be given to the
Farnborough lads on August 8, at the Model Railway
Enthusiasts' Club, 310 Farnborough Road, Farnborough,
the speaker being G3FGF.

Normally, Grafton get together every Friday evening,
but due to the School closing down for the summer
recess, they are only active by way of the weekly net,
held on Wednesday evenings, at 2200 clock, on a fre-

quency around the 1970 kc mark, the exact spot depending
on the QRM position. The new session starts on Septem-
ber 15, and we are promised lots of interesting things
for our next instalment.

The Crawley report looks forward to September-
presumably, they shut down for August, as many Clubs
do-when they have meetings on Wednesdays, 6th
(" Lasers," by Mullard) and 20th (informal, contact
G3FRV).

At Southgate, the Newsletter is now the responsibility
of young G3WCE-we hope he won't mind us so des-
cribing him, as he is only 14 years old-and a very nice
job he is making of its compilation and writing -up.
Southgate is another Club which announces " no
meeting in August."

Halifax report that regular gatherings are now taking
place at the Sun Inn, Rastrick, and they also run a net
on, or about, 1960 kc, every Sunday morning at 1115,
clock. Present members may be interested to know that
the then " Halifax Wireless Club " held its own callsign,
EG2GU (as it would have been), as long ago as 1927.

Edgware close for August, but the Club net-Wednes-
days, 1875 kc, 2100 clock-will remain in being for those
not away on holiday.

Crystal Palace find that they have ten members
wishing to learn Morse, so a transistor oscillator (which
all can build) has been developed for home practice, in
addition to the half-hourly tuition to be given each week.
The idea behind all this-and it is an excellent one-is
not only to help members get their tickets, but also to
build up a corps of efficient CW operators so that the
Club can make a good showing in the various contests.
We are informed that their meeting place is now the
Civil Defence Training Centre, Council Depot, Wood-
yates Lane, S.E.12 (and we can guess who arranged
that!), next events being on August 19 (Digital Frequency
Meters, by G300U) and September 16 (W1BB Tape
Lecture, and discussion thereon).

That's it for this time. For next month, the deadline
must be first post August 4, addressed, as always, to:
Club Secretary, SHORT WAVE MAGAZINE, BUCKINGHAM.

SPECIALLY ON THE AIR

Some stations to be on for some public occasion
locally are now as follows:
GB3HH, August 5-6: From Hopehill, Meopham,

Kent, the training and camping site for Gravesend
& District Scouts, operating SSB on the 10-80m.
bands. Enquiries and QSL's to: T. Biddlecombe,
G3WAO, 39 Portland Avenue, Gravesend, Kent.

G3OJE/A, July 30 -August 11: At Tolmers Scout
Camp Site, Carley, Herts., running all bands 10
to 160 metres. Any Scouts or Scout Group unable
to find a local amateur to co-operate for the
Jamboree -on -the -Air (August 5-6) may camp at
the Site and participate with G3OJE/A. Enquiries
to the Camp Warden, address as above. For radio
correspondence: M. D. Bass, G3OJE, 42 Clevedon
Road, London, S.E.20.

GB3SES, August 12: Operated by the St. Helens Radio
& Electronics Society for the Pilkington Gala Day,
on all bands 10-160m., with QSL's by special card
via E. W. Evans, G3WCN, 33 Atherton Street,

St. Helens, Lancs.
GB2TS, August 19: Organised by local amateurs and

SWL's at the Tollerton (York) Horticultural Show
and Sports Day, using the 10-160m. bands as suitable,
with a special QSL card. A talk -in station on Top
Band will probably be operating as well, for /M's
wishing to visit the Show. Information from:
Dr. T. M. Newland, G3TMN, The Meads, Tollerton,
York.

GB3FRC, August 19-21: Organised by Fylingdales
Radio Club in connection with Whitby Regatta, and
operating from The Spa, West Cliff, Whitby, on all
bands 10 to 80 metres, with AM/CW/SSB. Enquiries
and QSL's: W. Easton, G3VGN, 24 Castle Road,
Whitby, Yorkshire.

GB3CC, September 23-24: Exhibition station for Scottish
Mobile Rally at Culzean Castle, Ayrshire, operating
on 2-4-80m. For further details see " The Mobile
Scene " in this issue. For QSL's and details, write:
R. Harkness, GM3THI, 55 Woodend Road, Alloway,
Ayrshire.
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COURSES FOR THE R.A.E.

From September onwards, courses of instruction for
the Radio Amateur's Examination, to be held in May
next year (with probably an interim sitting in December)
will start at night schools, evening institutes and technical
colleges up and down the country. The R.A.E. is
Subject No. 55 in the City & Guilds examination syllabus,
and must be passed by all applicants for any category
of radio amateur transmitting licence in the U.K.

Courses of instruction-which are usually once or
twice a week, evenings only, for a nominal fee-are
normally held under the aegis of the local Education
Authority. Subject No. 55 is now a regular feature of
the programme of courses at many technical colleges.

Though we shall be publishing lists of such courses
as are notified to us with a request for publicity in this
space, non-appearance of any particular centre does not
necessarily mean that there is no course available in
your locality. You should enquire at the local office
of your Education Authority about what arrangements
there may be for " Subject No. 55, City & Guilds " (it is
essential to quote this) in your neighbourhood.

Where no course appears to be available, in populous
centres it is often possible for the local Club to get one
arranged by contact with the Principal of the Technical
College or Evening Institute for that district. The
requirement is usually a certain minimum number of
students to justify putting on the course-and is often
conditional upon there being a suitable instructor
available (many such are licensed radio amateurs with
the ability to teach).

Suitable and recommended reading matter for the
R.A.E. includes: Guide to Amateur Radio (5s. 9d.);
Radio Amateur Examination Manual (5s. 9d.); Radio
Amateur Operator's Handbook (5s. 6d.); Radio Data
Reference Book (14s.); Short Wave Radio and the Iono-
sphere (11s. 9d.) and, for a basic text covering the whole
field of Amateur Radio, the American Radio Amateur's
Handbook (44s.). Prices quoted are post free and all
books are obtainable ex -stock from our Publications
Department, Short Wave Magazine, Ltd., 55 Victoria
Street, London, S.W.1. (See outside back cover, this
issue, for many other titles in our list.)

Courses of instruction for the R.A.E. so far notified
are as follows:

Aldridge, Staffs: At the Evening Institute, Tynings
Lane, commencing on Friday, September 15, at
7.30 p.m. Morse instruction will also be given and
the course will be conducted by N. H. Hyde, G3PJM.
This is the fourth year that it is being held.

Barry, Glam.: At the College of Further Education,
Colcot Road, on Tuesday evenings (Theory) and
Thursday (Morse and Practical), 7.30-9.30 p.m.,
starting September 19, enrolment at the College
evenings during week beginning September 4 (fees,
30s. adults, 10s. for students 16-21, and free for under
16's). A course in Radio Construction for Amateurs
is also offered. The College operates its own station
GW3VKL, and students are encouraged to take part
in its activities.

Bedworth, Warwickshire: At the Bedworth Evening
Institute, Mondays 7.0-9.0 p.m., enrolment evenings

September 5-7. The lecturer will be G3ORY, QTHR,
from whom further details can be obtained.

Bootle, Lancs.: At the Technical College, Balliol Road.
Full details from W. Wade, Head, Electrical Engineer-
ing Dept., at the College, or from P. H. Jeffs, hon.
secretary, North Liverpool Radio Club, 38 College
Road North, Liverpool, 23.

Boreham Wood, Herts.: At the College of Further
Education, Elstree Way, on Wednesday evenings,
7.0 to 9.0 p.m., starting on September 27. Apply
K. Staple, Head of Engineering Dept., at the College.

Chatham: At the Medway College of Technology, Fort
Horsted. Apply in first instance to P. Carey, G3UXH,
29 Miskin Road, Hoo, Rochester.

Colchester: At the North-East Essex Technical College,
Sheepen Road, on Tuesdays at 6.30 p.m., starting
September 19, with Theory and Morse. Enrolment
evenings September 11-13. The course instructor
will be A. J. Smith, G3UKJ.

Corbridge, Northumberland: At the County School,
starting evenings in September (to be arranged).
Apply in first instance to: V. Allison, G3TNX,
14 Silverdale Drive, Winlaton, Blaydon, Co. Durham.

Lichfield: At the School of Art & Evening Institute,
enrolment first week September. Course lecturer
will be J. H. Beamand, G3DZT.

London (Bromley): At the Evening Education Centre,
28 Beckenham Road, Beckenham, on Thursdays,
7.0 to 9.0 p.m. Fees are graded according to age,
with a maximum of 40s. Enrolment at the first class
meeting, September 28. Further details from: M. D.
Bass, G3OJE, 42 Clevedon Road, London, S.E.20.

[coned over

S.
" . . . Could I have 716 please, Pop- I want to

convert to short wave-please, Pop . . ."
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COURSES FOR THE R.A.E.--cont'd

London (Chingford): At the Chingford Community
Centre, Friday Hill House, Simmons Lane, Mondays
7.30-9.30 p.m., starting September 25, enrolment
evenings previous week on application to the
Secretary; fee 30s., with reduction for juniors. Course
instructor, E. Johnson, G2HR.

London (Holloway): At the Evening Institute, Montem
School, Hornsey Road, Holloway, N.7, Mondays
7.0-10.0 p.m., commencing September 25, instructor
R. H. Smart, G3MMC. Morse class Wednesdays,
7.30-9.30 p.m. Fees, complete course (Theory and
Morse) 40s.; or 30s. either course separately. En-
rolment at the Institute, evenings September 18-22,
7.0-9.0 p.m. This very successful course, which has
been running for many years, is organised by the
Grafton Radio Society and has passed a large
number of students, who attend from all parts of
London.

London (Ilford): At the Ilford Literary Institute, Cron -
brook Road, starting on September 20, enrolment
September 4-7, 7.0-8.30 p.m. at the Institute, for
Theory and Morse. Fees vary from 40s. to 20s. for
juniors. This also is a very successful course, which
has been passing students through the R.A.E. since
1948. Apply in the first instance, with s.a.e., to:
W. G. Hall, G8JM, 48 Hawkdene, North Chingford,

E.4.

London (Kennington): At the Evening Institute, Kenning-
ton School, Cormont Road, S.E.5, on Thursday
evenings, 7.30-9.30 p.m., commencing on September
14, with B. R. Meredith, G2CYV, as the course
instructor.

London (Walthamstow): At the Markhouse Youth
Centre, on Tuesday evenings. Apply in the first
instance to the course instructor: K. Smith, G3JIX,
82 Granville Road, Walthamstow, E.17.

Lowestoft: At the College of Further Education, St.
Peter's Street, commencing in September, with
A. F. Ward, G3HSP, as the lecturer. Enquiries to
the Principal, at the College.

Northampton: At the College of Technology, St. George's
Avenue, starting in September, one evening a week,
7.0-9.0 p.m., with Morse tuition and Operating
Procedure, in addition to Theory. Enrolment
September 4-8, and further details on application to:
A Parthensis, Head, Dept. of Engineering, at the
College.

Peterborough: At the Technical College, Eastfield Road.
Information from: D. Byrne, G3KPO, Jersey House,
Eye, Peterborough.

Port Talbot, Glam.: At the College of Further Eudcation,
Margam, enrolment week September 4-8.

Saltburn, North Riding: At the Evening Institute,
Secondary Modern School, with N. Larsen, G3EHB,
as the instructor. Apply for details to the Principal,
J. F. Benbow, at the Institute.

Sheffield: At the Western Road Evening School, starting
on Wednesday, September 20, 7.0 p.m. Full details
from: J. Bell, G3JON, 25 Edala Road, Sheffield, 11.
(Tel. 61281).

Slough: At the College, William Street. Apply for
details: H. Loukes, Head, Dept. of Engineering, at
the College.

Additional courses, for the supplementary list to
appear in the September issue of SHORT WAVE MAGAZINE,
should reach us as soon as possible, and in any case not
later than August 7 to ensure inclusion, addressed to:
Editor, Short Wave Magazine, Buckingham, and marked
" R.A.E. Course."

USAFE/UK BID SALES
There are, at the old R.A.F. Station at Molesworth,

near Huntingdon, large hangars which have become
warehouses for the U.S. Air Force (Europe and the U.K.)
Redistribution and Marketing Centre-which means the
organisation for the selling off of a very wide variety of
unwanted or surplus American equipment and stores of
every imaginable description. This includes, of course,
radio and electronic apparatus of all kinds.

Sales in the various categories are held periodically.
The last covering an assortment of radio/electronic items
was on July 18. The method of sale is the Spot Bid
procedure. That is to say, having obtained the current
sales catalogue (which is fully descriptive) for the
category of merchandise in which you are interested,
you make a postal bid for the items you want on a form
provided with the catalogue. This is sent in with a
deposit of 20 % of the price you offer. If, by the specified
closing date (or " date of sale ") your bid is accepted, the
goods are yours for collection on payment of the balance.
If not, you get your deposit back.

The catalogue also specifies when the goods can be
viewed (at Molesworth), with the 'phone numbers of the
officials concerned with the sale arrangements. You can
also be asked to be put on the mailing list for the category
of merchandise in which you are interested. The address
to write to in the first instance is: Sales Support Section,
USAFE/UK Redistribution and Marketing Centre,
R.A.F. Station, Molesworth, Huntingdon. (And when
you get the catalogue, read the terms and conditions of
sale carefully, as we have not the space here to reproduce
all the small print.)

SSB FOR GPO COAST STATIONS
As the advantages of Sideband for long-distance

marine working-e.g., good quality telephony at up
to about 300 miles from Lands End Radio, GLD, on
1911 kc-become more evident, so the wider fitting of
SSB equipment in ships is being encouraged. On the
landward side, the Post Office Coast Stations in the 2 mc
marine band are being equipped for SSB. Some of these
stations and their working frequencies for Sideband are:
Anglesey, GLV, 1925 kc; Humber, GKZ, 3528 kc; Lands
End, GLD, 1911 kc; and Niton, GM, 1925 kc. These
stations also have other working frequencies, but outside
the 1.8 and 3.5 mc amateur bands. The ship channels
are on a wide range of spot frequencies between 2009
and 3542 kc.
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THE OTHER MAN'S STATION

AFTER many years of messing about with electronics
and listening on the short wave -bands, it was finally

decided that it was time to get a licence. However, this
was held off by studies and pressure of work and it
wasn't until Peter Hancock, B.Sc., Dedza Secondary
School, P.O. Box 48, Dedza took up this teaching
appointment in Malawi that serious attention could be
given to Amateur Radio. After the usual formalities a
Malawi licence was issued in 1966. Luckily, just at the
time 7Q7PS (G3STF) was returning to England and
offering his KW -2000 rig for sale. Prior to this a Heathkit
Mohican had been built and got up to a high standard
of performance after many hours of very careful align-
ment. A SWR indicator was constructed, and dipoles
erected.

The location of this station at 5,000ft. a.s.l. has made
it possible to work JA's, VK's, PY's, VE's within the
restricted electricity hours of 1600-2000 GMT, often
more -or -less end -on to the dipoles. Most of the operation
has been SSB on 15 and 20 metres, with occasional duplex
working 20/80m. and 20/40m. on local QSO's, using the
Mohican Rx in place of the KW -2000 Rx. All the
neighbouring countries have been worked by Joystick.

One of the many pleasures of running a station in
Malawi has been the large number of contacts with
fellow Westcountrymen, not only those calling G3

7Q7PH

but also 9J2's, 9Q5's, VQ9's and so on.
There being few amateur stations in Malawi and hence

no bureau, cards have been handled by W1MRQ,
acting as QSL manager.

The few faults which have occurred in the rig have
been no joke in the absence of any local service facilities.
There has been no other amateur or technician within
50 miles, so mysterious faults have led to the manning of
panic stations! However, the good side of this has
been that 7Q7PH has learned his way around his
Mohican and the KW -2000 with the indispensable aid
of a Nombrex transistor signal generator and home-
made multimeter.

Output has been a steady (!) 120 watt p.e.p. from a
6146B in the final to simple dipoles usually 10-15ft.
above ground level. Many hours have been spent
raising and lowering these and clipping off an inch at a
time to bring them to resonance. This has several times
meant that the aerials have differed by up to 12 inches
from the standard calculated lengths and it has paid off.

It has all been immensely enjoyable. After just a
year, 7Q7PH still feels very much a beginner and on
returning home hopes to continue gaining experience
as a GC3 - - - -GPO reciprocally permitting, as the
7Q7PH licence was obtained under local Malawi regula-
tions.

Short Wave Magazine," established since 1937 and read by radio amateurs throughout the U.K., also
goes to all English-speaking countries overseas.



374 THE SHORT WAVE MAGAZINE August, 1967

NEW QM
EI2BL, Fr. Pacificus, Capuchin

Franciscan College, Rochestown,
Co. Cork.

EI7BK, B. D. Cullen, 253 Swords
Road, Santry, Dublin 9.

G3UDV, P. E. Lindsley, 47A St.
Mary's Road, Ealing, London,
W.5.

G3UUU, P. V. L. Newman, Betsoms,
Westerham, Kent. (Tel. Wester -
ham 2193.)

G3VOU, J. Barlow, 2 Lingdale Road,
Cheadle Hulme, Cheadle,
Cheshire.

G3VPZ, R. C. Hogg, 27 Shrubland
Road, Dalston, London, E.8.

G3VUH, M. J. Blackwell, 31 Rush-
ton Road, Wilbarston, Market
Harborough, Leics.

G3VUX, D. A. Coupland, 39
Cromwell Avenue, Bromley, Kent.
(Tel. Ravensbourne 6815.)

G3WCD, C. R. Dillon, 140 Mount
Road, Southdown, Bath, Somer-
set.

G3WGL, N. I. Briggs, 127 Newshaw
Lane, Hadfield, via Hyde,
Cheshire.

G3WGS, J. J. Justice, Roysten,
St. Mary's Hospital, Stannington,
Morpeth, Northumberland. (Tel.
Stannington 333.)

GI3WHA, L. Hanna, 11 Canberra
Park, Dundonald, Belfast.

G3WHM, A. G. Coker, 48 Charlock
Way, Burpham, Guildford,
Surrey.

G3WJW, L. N. Watts, 30 Steyne
Road, Seaford, Sussex.

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

to QTH Section.

G3WKW, R. Thornton, The Anchor-
age, Cuttinglye Road, Crawley
Down, Crawley, Sussex.

G3WLC, J. McIntyre, 3 Firs View
Road, Hazlemere, High Wycombe,
Bucks.

G3WLD, J. W. Hall, 11 Pinewood
Close, Iver Heath, Bucks.

G3WLJ, K. R. Jones, 2 Waring
Close, Green Street Green, Orping-
ton, Kent. (Tel. FN5-1615.)

G3WLL, P. I. Peters, 59 Manvers
Road, Swallow Nest, Sheffield.
(Tel. Aston Common 645.)

G3WLM, R. A. Joyce, 395 Dunstable
Road, Luton, Beds. (Tel. Luton
52429.)

GW3WLN, Dr. A. H. Pritchard, 15
Wingfield Road, Whitchurch,
Cardiff. (Tel. Cardiff 63211.)

G3WLO, E. R. Denton, 11 Highland
Road, Amersham, Bucks.

G3WLS, C. S. Town, 43 Coleridge
Road, West Melton, Rotherham,
Yorkshire.

G3WLX, J. L. Green, 34 Walkwood
Rise, Beaconsfield, Bucks.

GM3WML, D. G. Smith, 44 Com-
merce Street, Lossiemouth,
Morayshire. (Tel. Lossiemouth
3078.)

G3WMO, W. H. Davis, 23 Hillside
Crescent, Enfield, Middlesex. (Tel.
01-363-5814.)

G3WMP, J. Hopton (G8AXF), 330
Wetmore Road, Burton -on -Trent,
Staffs.

GSAYN, R. Whitbread, 108 Gas -
coigne Road, New Addington,
Croydon, Surrey, CRO. ONE.
(Tel. Lodge Hill 4671.)

GRAYY, P. T. Gaskin, 58 Elmcroft
Road, South Yardley, Birmingham
26. (Tel. STEchford 2996.)

GISAYZ, I. J. Kyle, Ardvernis,
Fenaghy Road, Cullybackey,
Ballymena, Co. Antrim.

G8AZT, J. A. Jones, 88 Barnsdale
Avenue, Thingwall, Heswall,
Wirral, Cheshire.

CHANGE OF ADDRESS
G2BAB, R. C. Harris, Cartref, Port

Lane Close, Chillington, Kings -
bridge, S. Devon.

G2BTY, L. J. T. Lewis, 10 Agar
Meadows, Old Carnon Hill, Car -
non Downs, Truro, Cornwall.

G2FLP, R. D. Horrocks, The Lodge,
Greenleach Lane, Worseley, Man-
chester. (Tel. 061-790-4626.)

G3ATI, R. W. Pinfold, 1 Chiltern
Avenue, Bedford. (Tel. Bedford
54504.)

G3ERF, C. W. Liversidge, Vallis,
Condicote, Stow-on-the-Wold,
Glos.

G3GBS, M. L. Sandoz, Edelweiss,
Broad Lane, Wood End, Solihull,
Warks.

G3GPX, P. J. Bartram (ex-
MP4BFM), 83 Gowing Road,
Hellesdon, Norwich, Norfolk.
NOR.40-M. (Tel. Norwich 49351.)

GI3HEA, J. U. Burke, Millbrook,
Magherafelt, Co. Londonderry.
(Tel. Magherafelt 2411.).

The Diplomatic Wireless Service has vacancies for experienced RADIO OPERATOR TECHNICIANS
between the ages of 20-45 years.
QUALIFICATIONS

Ability to send and receive morse at 25 w.p.m. and maintain basic W/T equipment. Touch-typing an
advantage. Conditions of service include unreserved acceptance of overseas service and shift duties. Families
normally accompany husbands to overseas posts where accommodation is provided.

Only candidates who can reach the above standard need apply and previous applicants should not
re -apply.

Starting pay at age 25 and over £1,035 rising to £1,402 (National rate) per annum. Adequate allowances
are paid whilst overseas.

All first appointments are on a temporary basis and candidates must be prepared to undergo a medical
examination.

Candidates and both their parents must have been British subjects at all times since birth.
Write giving age, qualifications and experience and quoting 0.T.67 to the:-
Personnel Officer, Diplomatic Wireless Service, Hanslope Park, Wolverton, Bucks.
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Who! the experts said about the Electroniques Hobbies Manual
R.S.G.B. BULLETIN

AGAZINE
There's plenty of v.h.f.-info in its 610 pages full of practical
constructor -appeal, and quite obviously the cover price of10s. 6d. is only a notional one; the Manual must cost morethan that to produce. If you didn't get one at the RSGB

94011TwA

CataloguelManual,

magnificent
compendium

of

se.e 60 pages,
full of illustrate,d

detail covering
an

enormous
range

of parts
and equipment.

Even if

PRACTICAL ELECTRONICS
added to t e above list a we
strongly recommend readets to obtain

copy for reference. It is part of a

DO IT YOURSELF
An important

feature of this unique ser-

vice is the credit available to constructors.

PRACTICAL WIRELESS
Electroniques. Even those obscure items are listed, like variable capacit-

ance diodes,..screw mounting feed-through capacitors, tubular trimmers

. To
Electroniques (Prop STC) Ltd,

Over 600 pages-over 11,350 corn -
ponents from over 85 manufacturers. I
Just 10/6 post paid.

GET YOUR COPY NOW
Plus free 140 title Book Supplement,

Edinburgh Way, Harlow, Essex.
Please rush me a copy of the
Electroniques Hobbies Manual..
Enclosed is a cheque/P.O. for 10/6.

NAME

ADDRESS

SW9

all available from Electroniques-
ILHigh-gradecomponentsforamateurcommunicatIons

elecfroniques
many for the first time in the U.K. IMM MO MEM IM =MIME MM INI

SMALL ADVERTISEMENTS
(" SITUATIONS " AND " TRADE ")

per word, minimum charge 12/, No series discount. MI
charges payable with order. Insertions of radio interest only
accepted. Add 25% for Bold Face (Heavy Type). No responsibility
accepted for errors. Replies to Box Numbers should be addressed
to The Short Wave Magazine, 55 Victoria Street, London. S.W.1.

TRADE
QUPER QUALITY Stiff -Backed Log Books : 100
LiPages, giving 5,000 entries, price lls. 6d. each
Book; 200 pages (10,000 entries), 18s. 6d. each. Pur-
chase tax and postage paid. Send stamp for sample
Log Sheet.-Beaumont, G5YV, 8 Ashfield Avenue,
Morley, Leeds, Yorkshire.
QSL CARDS : Attractive two-colour designs, 25s.

per 100. Send s.a.e. for samples. - G30YI, 16
Banks, Honley, Huddersfield, Yorkshire.
UUNDRED-PAGE Illustrated Catalogue No. 17 of
"Government and Manufacturers' electronic and
mechanical surplus, including a completely new
section covering the latest semiconductors and
miniature components, with a credit voucher worth
2s. 6d. Send for your copy now, price 3s. post free.
The reading alone is worth the money!-Arthur
Sallis (Radio Control), Ltd., 93 North Road,
Brighton, Sussex.
QSL Cards : Two-colour, attractive design, variable

features, from £3 3s. per 1,000 (inclusive). Send
foolscap s.a.e. for samples.-ARA Press, 68 Banks
Road. Coundon, Coventry.
SINGLE -COPY Orders (4s. post free) for the

September issue (publishing August 25) by
Wednesday 23rd, pse. - Circulation Dept., Short
Wave Magazine, Ltd., 55 Victoria Street, London,
S.W.1.
QSL Cards and Log Books, GPO approved,,

cheapest and best. Prompt delivery. - Samples
from: Atkinson Bros., Printers, Looe, Cornwall.

READERS' ADVERTISEMENTS
3d. Per word, min. charge 5/. payable with order. Add 25%
for Bold Face (Heavy Type). Please write clearly, using fall
punctuation and recognised abbreviations. No responsibility
accepted for transcription errors. Box Numbers 1/6 Extra.
Replies to Box Numbers should be addressed to The Short Wave

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

qALE : Eddystone EC -10 receiver, in perfect
,"

con-
dition, no mods., aged 18 months. Price £38 or

near offer, with delivery up to 30 miles.-Hallett,
24 Winchester Road, Worthing (2620), Sussex.
(Ring after 6.0 p.m.).
WANTED: In mint condition, Eddystone EA -12,

or 940 or any similar receiver. Ring Holmfirth
(Yorkshire) 2966, evenings, or write.-Box No.
4513, Short Wave Magazine, Ltd., 55 Victoria Street,
London, S..W.1.
WANTED: Communications type receiver, such as

AR88. HRO or CR-100, in good condition; also
Woden UM1 mod. 'dormer; and a 5w. two -metre
Tx, or 70 -centimetre gear. All replies answered.
- Scott, Manderston Stables, Duns, Berwickshire,
Scotland.
QALE : Commercial two -metre converter, G2YH
Li type, IF 14-16 mc, hardly used, cost £6 10s., accept
70s.-Marriott, G3VWC, 21 Thorley Hill, Bishops
Stortford (4796), Herts.
FOR SALE : Minimitter Mercury Tx, coverage 10

to 80m., 150 watts AM/CW/FM, in mint condi-
tion, price £50 or near offer. Prefer buyer to
collect, or would forward at carriage cost. -
Willoughby, 50 Valebrook Close, Cheriton, Folke-
stone. Kent.

-gOING
SSB ? I am offering a Heathkit SB-10U

Sideband Adautor, unused since realignment by
Daystrom, for £28, buyer to collect. (Warwickshire).
-Box No. 4527, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.
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NEW 1967
24 page illustrated list 11967 CATALOGUEI

of
Valves - Transistors.
SCR's, Zeners, Tunnel
Diodes, F.E.T's, Photo
Devices,

Co l telmpe y
New Edition
200
Packed Pages

__, -
!um ,it%I.D.Iiii

_....e.-

1,1' ,,,,,,...Quartz
Crystals, I /-.

Completely
New Edition

2,000 listed Devices
Have you sent for your

!

Fully illustrated
101- DISCOUNT
VOUCHERS en-
closed with every104(it-
c0PY-
Price 8/6

%PAULINE

''' "
01

copy Post paid.

HENRYS RADIO Ltd. moPnAD 09
.-Sat.1

08/

9-6 p.m.
303 EDGWARE ROAD, LONDON, W.2 Thurs. 9-1 p.m.

ADDRESS CODES
BCM /MONO
LONDON W.C.I

I This is our full address and
-{ is sufficient for mail from

anywhere in the world.
You can register your own address code by substituting your
call sign where we have "MONO." This will give you a
permanent and distinctive address and one which is easily
understood in any language.
On the same day that your mail is received at the London West
Central post office, it will be forwarded to you. This is the British
Plonomark system established in 1925 by special arrangement with
the G.P.O.
Annual Membership a 5s. (i.e. only 2/- per week). Only Id.
is charged to your account for every letter re -directed to you.
Mail forwarded to anywhere in the world. Your individual and specific
instructions for forwarding mail are adhered to.

FOR FURTHER DETAILS WRITE TO THE ABOVE
ADDRESS AND QUOTE YOUR CALL SIGN.

marlison
' Dual -tone' test oscillators

As previously advertised-but now with choice of
frequencies-I kc & 1:13kcIs or I kc & 2:5kc/s. Please

state preference when ordering. I"
TRANSISTOR REFERENCE

CATI1106VE
Please send two shillings for catalogue

Telephone: 021-550 3210

JOHN WILLIAMS ELECTRONICS LIMITED
176 HAGLEY RD., HALESOWEN, BIRMINGHAM

SCA DERWENT RADIO S.A.E.
63982 LISTS

In stock : KW, SWAN, SOMMERKAMP, EDDYSTONE, etc.
Cash or a good trade-in for your used equipment.

Trio 9R-59 ... L'22
Taylor Wobbulator E8
Geloso vfo and p.s.u. E6

Hallicrafters HT40 Tx. E22
Panda Cub . 125
Vanguard 160/10 ... L50

28 HILLCREST AVENUE, SCARBOROUGH, YORKSHIRE

HEATHKIT
The World's largest manufacturer of
ELECTRONIC KITS
Invite you to visit our showrooms at
233 TOTTENHAM COURT ROAD,
LONDON. W.I. Telephone: 01436-7349
Send for Free British Catalogue, Dept. TC-4

SMALL ADVERTISEMENTS, READERS-continued

WANTED:
Telecomm. Mk.II aircraft -band Recei-

ver, must be in good condition with no mods.
(Kent area).-Box No. 4514, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.
FOR SALE: Eddystone EC -10 Rx, £35. Panda Cub

Tx, 10 to 160m., £25. Codar A.T.5 Tx, with
AC/DC PSU's, £25. T.W. two -metre nuvistor con-
verter, AC/PSU, £15. B.44 Mk.II, Tx working but
Rx needs attention, £6.-Lambert, G3TUO, QTHR.
rOMPLETE Station For Sale : Comprising Type
1.'38 Transmitter, Type 52 Receiver, with PSU's
and preselector, in excellent condition, price £14.
-Andreae, 2 Bushwood Drive, Dorridge, Solihull,
Warwickshire.
QALE: Command Rx. Type CCT-46104, coverage

1.5 to 3.0 mc, in excellent condition, with (pro-
fessional) mains PSU, speaker xformer and speaker,
also DLR-5 headphones. price £7 or near offer. -
M,11er, 179 Margate Road, Ramsgate, Kent.
VOUTHS aged 14 to 16 wish to purchase used
A Correspondence Course covering R.A.E. (" Sub-
ject No. 55 ").-Deasey, 18 Turnberry Road, Annan,
Dumfrieshire, Scotland.
EXCHANGE or Sell : Green Electronics TMR5, new

last year (coast £40). with matching speaker
unit, requires investigation for intermittent short
on IF strip, offered at £20 or EXCHANGE really
good multi -meter, with cash adjustment. Also For
Sale a Marconi 52 Receiver, mint condition and
in case, with solid-state 230v. AC/PSU, together
with Codar RQ-10 Q -multiplier and preselector, and
spare set valves for 52 Set. This rig has worked
Malta, 9H1, on Top Band. The three units as a
package deal at £20. no offers.-Mellor, G3TVO,
Shoreham 4107, QTHR.
pXCHANGE: Eddystone EC -10 receiver, few weeks
'Acrid only, complete with mains PSU and manual
FOR an SX-42 or R.216 receiver.-Hodkinson, 29
Wellhouse Street, Barnoldswick, Colne, Lanes.
FOR SALE: New Dow -Key Relay, Type DK60-5-

2C, 90s. For building your own tower, 100ft.
of Handy -Angle, with nuts and bolts, £5 plus
carriage. Olympic Z -Match, 90s. G3FIF whip with
80m. coil, 80s. Minimitter 160m. whip, 70s. Two
813's, with bases, 50s. each. New K.W. SWR Meter,
75 -ohm, £5. - Wright, GM3UCH, 460 Main Street,
Stenhousemuir, Stirlingshire, Scotland.
WANTED: R.206 Receiver, in good condition, with

mains PSU.-Sherwood, 113 Love Lane, Heaton
Norris, Stockport, Cheshire.
SELLING: Eddystone EC -10 receiver, with mains

conversion unit, in brand-new condition through-
out, price £40 or offer. Write.-Taylor, 9 Holland
Park Road, London. W.14.
WANTED: Dynamotors. for 24v. input, giving 540v.

at 400 mA, or near ratings. - Ring Bain,
GM3KAI, Reston 210 (Berwickshire).
rOMPLETE STATION For Sale : Comprising
- Eddystone S.750 Rx. with S -meter, tilting block,
AF filter, and 100 kc Calibrator; T.T. Tx, cover-
age 10 to 160m., CW/Phone, with separate band -
spread VFO, QRO CW PA with 1000v. PSU; all relay
controlled; also AVO wide -band Sig. Gear., G.E.C.
Miniscope, and ATU. Prefer dispose complete, at
nearest £110.-Morris, GW3HJR, Parc House, Y-
Parc, Groesfaen, Pontyclun, Glam., South Wales.
VXHANGE or Sell: Modernised Hallicrafters SX-

281-' receiver, with miniaturised IF, mechanical
filter, Q -multiplier, product detector, gated AVC
and calibrator. price £35. or Part Exchange
AR88D/L-Stagg, G3KPW, 62 Prospect Place,
Grays, Essex.
FOR SALE : Transmitter. 813 PA, covering 10 to

80m., RF section only. no PSU or modulator,
price £12 or near offer. - Donahue, 66 Allison
Avenue. Chatham, Kent.
FOR SALE : Heathkit Mohican GC -1U receiver,

checked and aligned by Daystrom, Ltd. and in
as -new condition. price £30. - Brundle, 76 Priors
Road, Tadley, Basingstoke, Hants. (Ring Tadley
3774, evenings or weekends).
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SMALL ADVERTISEMENTS. READERS-Continued

SELLING: Eddystone 840C receiver, as new, price
£30 or near offer.-Dixon, 12 Dalegarth Gardens,

Purley (BYW 2987), Surrey.
gALE : Hy -Gain Beam, TH3 Mk.II Senior, £25. CDR
"-"Ati.22 rotator and control, £12. Linear Amplifier,
for 10 to 80m., with 4/811's in grounded grid,
fully metered, with half -full power switch, solid-
state PSU, built into Imhof Slimline" cabinet,
and lour spare 811's, at £35. K.W. Viceroy
Mk.IIIA SSB Tx, in excellent condition, £95. Re-
ceiver to the G3BDQ design, using Electroniques
coils and IF's, Cathodeon crystals, 2.1 kc mechanical
filter, an excellent performer and reasonably well
constructed, price £20. Shure Type 444 microphone,
£7. Prefer to sell this lot as a Complete Station
at £175. Equipment can be inspected at any time
by appointment, but please ring or write first.-
Ilawkes, G3LNO, Midway, Monks Kirby, Nr. Rugby,
Warwickshire. (Tel.: Pailton 573).
TRANSCEIVER and Home to Support, WANTED

your £42 in Exchange for K.W. Vanguard Tx,
coverage 10-160m.; also will accept £33 or near
offer for Heatnkit RA -1 receiver plus QPM-,16
Q -multiplier plus CL -1 Calibrator. - Brown,
GW3RVF, 25 Rhiwbina, Cardiff
(68166), Glam., South Wales.
EXCHANGE Vatric W/M Power Wringer for

Teleprinter Model 15. Two 100TH's at 50s. each.
Two RL-12P35, with bases, 18s. 6d. each. Hand-
book for 52 Set, 7s. 6d. Valves at 2s. 6d. each.
Black & Decker drill spares. Rolls W/M spares. -
Chapman, 83 Courtenay Road, Great Barr, Birming-
ham, 22A.
EXCHANGE or Sell: R.C.A. AR88D, in working

order, only minor attention needed, complete
with cabinet, manual, spare valves, speaker and
headphones, £25 cash or Exchange for Transparency
Projector, Leitz or Aldis 1000 -watt only.-Prince, 7
Waldeck Road, Carrington, Nottingham.
FOR SALE : Multi -meter AVO model 8 Mk.III,

£24 or near offer. UHF tuners, with valves, two
only, 30s. each. TV/IF strips, many components and
5 valves, 10.s. Eddystone coil formers, Frequentite
R.1347, 7s. 6d. each. Home -built 160 -metre trans-
mitter, £8. BY -100 rectifiers, 3s. 6d. Ekco 14 -in. TV,
with FM/BC radio, £5. Woden UM3 modulation
transformers, £4. ORP-60 light dependent resistors,
few only, 7s. 6d. each. QQV03-20A, 20s. New 4 -in.
speakers, 12s. 6d. New boxed valves, most types
available, send s.a.e. for list. Please add postage.
-4Merriman, G3SIP, Peddars Way, Clipstone-on-the-
Wolds, Near Plumtree, Notts.
QALE : Ham -Gear Preselector, £5. Jenen Trio Rx,
"." all bands and two metres, SSB and Q -Multiplier,
etc., accept £45 (list £60). Nordemende 15 -band
Transistor Portable, with mains PSU, new, accept
£55 (list £82). Exchanges? - Sutcliffe, 103 City
Road, Bradford (24144), Yorkshire. (Ring 10.0
a.m.).
SELLING: Sphinx Tx, £35. Shure microphone

401A, £4. Minimitter mobile whip, 80/160m., £3.
BC-221AH, in mint condition, with modulation and
PSU, £16. Kokusai mechanical filter. Type MF-455-
15CK, £6. Eagle RF indicator, RF-40, 40s.-Stacey,
G3LBJ, 11 Hill Road, Watchfield, Swindon, Wilts.
FOR SALE : T.W. 4 -metre Communicator Mk.11,

brand new few weeks ago. Good reason for sale.
First offer over £65, carriage paid U.K.-Box No.
4515, Short Wave Magazine, Ltd., 55 Victoria Street,
London, S. W.1.
QELLING: A Complete Station. comprising K.W.
"'Viceroy Tx Mk.IV, with KW -77 receiver and
speaker, all in mint condition. Price £180 or near
offer.-Scott, G3FVB, Cornerfield, Five Ash Down,
Uckfield, Sussex. (Tel.: Buxted 3356).
64WATTS Input with single transistor up to

175 mc! Full data and circuit supplied, £10 12s.
each. Also 38 -watt input transistor at £6 18s. each,
All tested in RF circuit before despatch but other-
wise new and unused.-Box No. 4516, Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.I.

G. W. M. RADIO LTD.
RECEIVERS

RECEIVERS. Admiralty B40. 640 Kc/s. to 30.5 Mc/s. 14 valves. Speaker,
A.C. power unit built in. Bandwidth switched, I, 3 and 8 Kcls. Crystal
calibrator. Large vertical calibrated illuminated dial. Circuit diagram,
0.5, carriage 30/-.
R1475. 2-20 Mc/s. Large slow motion dial, etc., with original power
pack for 12 volts D.C. or 230 volts A.C. Less cable, £101101-, carriage £1.
CANADIAN MARCONI 52 RECEIVERS, good used condition, £5,
carriage CI. ZEI2 power units, L2/10/-, carriage 12/6. Handbook with
circuits, 5/-, post paid.
R209. 11 valves. I to 20 Mc/s. 12 volts D.C. input. £15, carriage £1.
For callers only MARCONI 828 (CR 100) from E18/101-. R107, £10.
TRANSISTORISED MAGNETIC BROADCAST RECEIVERS,
vest pocket size. Battery operated. Fixed frequency. Epoxy resin block
construction. Z x 4/" Ferrite rod aerial. No other information. Used
good condition, 10/, post 2/6.
OSCILLOSCOPES. Cossor 1049, L17/10 /- ; 1035, £20 or 339, £11,
carriage paid.
EX-R.A.F. ASTRO COMPASSES in original wood cases. 31/6,
post paid.
10X TYPE CRYSTALS, 100 or 1000 Kc/s., 12/6 either post paid.
844 Mk. 3. Complete with installation kit comprising aerials. connecting
leads, headphones/mike, tripod. etc.. L8/10/-, carriage 25/-.
ROLLER INDUCTOR TUNERS. 30 turns Id" dia., 12/6, post 4/6.
METERS. 21' round flush. D.C. 0-100 volts, 0-500 volts, 12/6 each
0-50 Mic/amps, 25-0-25 Mic/amps, 0-500 Mic/amps, 17/6 each. 3e
flush round 0-100 Miciamp, 30/-. 0-I Ma. in desk case, 17/6, post 1/6
per meter.
POWER UNITS FOR CR300 RECEIVER. Inputs of 230 volts A.C.
24, 110 and 220 volts D.C., S0/-, carriage paid.
ACCUMULATORS, 6 volt 40 amphour, 35/- or 2 crated for £3,
both carriage paid. New.
813 VALVE BASES. New, 6/-, used 5/-, post paid.
19 SET ROTARY POWER UNIT, 12 volt, 30/-, carriage paid.

All equipment offered is complete but not tested unless otherwise
stated. Carriage charges quoted are for England and Wales only.

Telephone 9097

Terms: Cash with order. Early closing Wednesday.

40-42 PORTLAND RD., WORTHING, SUSSEX

Short Wave Listening
PHILIPS PAPERBACK

SHORT WAVE LISTENING by J. Vastenhoud. Size : 8f" x 51".
107 pages. Numerous text diagrams.

Price 13s. 2d., post free
This book is intended as a guide for the benefit of the
increasingly large numbers of regular listeners to short
wave transmitting stations and also for radio amateurs who
are interested in short wave listening.
The first group includes many emigrants who in their new
country are anxious not to lose touch with their homeland,
and those who are intending to emigrate and will thus in
future have to do much of their listening on short waves.
The second group is of those enthusiasts who regard short
wave radio as an indispensable medium for the exchange of
information internationally in the broadest sense and employ
it in order to widen their knowledge of other countries.
The book, which deals with the possibilities and problems
of short-wave reception on the level of popular science will
enable the reader to discover a whole new world of his own.

CONTENTS
Short Waves Do Any Regulations Exist

pThe Principles of Short -Wave F
la

requencies
the use of
in the Short -Transmission Wave Bands ?

Practical7.ransm tShortin Wave DX-ing In Practice
DX-ing With a Tape Recorder

Short Wave Prediction DX-ing Using a Frequency
Sources of Inter( Meter

Some Commonly Used DXThe Aerial Terms in Three Languages
Transmission of Time SignalsThe CorrectChoice of at Standard Frequencies
Some of the More Important

Communications Receivers DX Clubs

Available from stock:
PUBLICATION DEPT.

SHORT WAVE MAGAZINE
SS VICTORIA STREET, LONDON, S.W.I
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SWANCO PRODUCTS
LIMITED

G3NAP AMATEUR RADIO SPECIALISTS G3PHQ
NEW EQUIPMENT

L s- d.
Sommerkamp F -Series Equipment

crystal -FR -1006 double conversion superheterodyne. with....
controlled first mixer, 80-10 metres 0 0

FL -200B SSB/AMICW transmitter, 240 watts PEP, complete
with built-in power supply and antenna relay ... .- 130 0 0

FL -1000 Linear Amplifier, 960 watts PEP with built-in PSU
and designed to match any SOB exciter capable of 30-100
watts 0

Sornmerkamp Transceivers
FT -I00 SOB Transceiver, 150 watts PEP 80-10 metres .,. 180 0 0
TS -600-G mobile AM Transceiver for 10 metres ... 50 0 0
Tokai TC99 handsets (28.5 rnc(s) ... 10 10 0

Swan Amateur Band Transceivers
Swan 350 transceiver, 80-10 metres (up to 500 watts PEP)... 205 0 0
230 -volt a.c. Power Supply, speaker ... ... 45 0 0

Swan 400, Swan 500, and all accessories also available (details
on request).

C.S.E. Equipment
CSE 2A10 solid state transmitter ... 43 7 0
CSE 2AR solid state receiver ... 44 0 0
CSE Type II A.T.M.A. mobile/fixed/portable antenna 9 15 0
CSE microphone, Type MM2 2 17 II
Nelson Mobile Antenna, new all-weather all -band system ... 6 17 6
Extra coils (when more than one band required) ... 3 17 6

Echelford Communications 4 metre Equipment
Echelford BI/4 transmitter ,.. .. 30 0 0
Echelford MI/4 transmitter ... 40 0 0
Echelford Cl/4 converter ... 10 10 0

(Details on request.)

Codar Radio Company
L s. d. L $ d.

CR.70A Receiver ... 19 10 0 CR.45RB (ready built) 11 7 0

Codar PR.30 Codar AT5 12 watt,
pre -selector 5 10 0 2 -band transmitter 16 10 0

PR.30X (built-in PSU) 7 4 0 250 volt PSU ...
Codar RQ.10

" Q " Multiplier 6 15 0 12i MS mobile PSU
8

II
0 0

5 0

RQ.IOX (built-in PSU) 8 8 0 12IRC Control Unit ... 2 7 6
CC40 Station

Control Unit 6 10 0
Codar T28

2 -band receiver 15 10 0
CR.45K

All -band Rx (kit) 9 10 0 Codar Mini -Clipper kit 1 19 6

Trio Communications Receivers
JR-60 14 -tubes Amateur Communications Receiver, 540 kc/s-

30 rncis plus 142-148 rric/s 61 19 0
9R-59 9 -tube Communications Receiver ... 34 13 0

Lafayette Equipment
HA -63A Communications Receiver ... 25 4 0

KT -340 Communications Receiver in semi -kit form ... 26 5 0
HA -500 Amateur Bands Receiver (with two mechanical filters) 44 2 0

HA -700 Communications Receiver ...
HA -350 10-80 metre SSB/AM/CW Amateur Receiver ...

37
78

16 O
15 0

Lafayette Nuvistor Grid Dip Meter... 12 10 0
Monarch HAM -1 4 -band Receiver ... 16 16 0

Full range of KW EQUIPMENT available :
KW201 receiver in stock ... ... 105 0 0

Full range DRAKE EQUIPMENT available:
Drake 2C receiver in stock 0

Full range HEATHKIT EQUIPMENT available.

Partridge Electronics Shure Microphones
Joysticks " i s. d. L s. d.

Joystick Std. ... 4 15 0 Shure 201 microphone 4 10 0

Joystick De -luxe 5 19 6 Shure 202 noise -cancel -

Type 3 Tuner ... 2 15 0
ling microphone ... 5 0 0

Type 3A Tuner 3 12 6
Shure 444 microphone 10 12 6

Type 4 Tuner ... 4 4 0
Shure 401A microphone 5 10 0

Type 4RF Tuner 6 6 0
Shure 2755K micro-

phone 4 2 6
Type 4H Tuner 3 10 6 ShiraDX-75microphone 3 3 0
Type 4H/RF Tuner 6 6 0 Shira MC -I10 micro -
Type 6/1F Tuner 3 19 6 phone ... ... I II 6

SECOND-HAND EQUIPMENT
Many items in stock, including : LG-300's, K.W. Viceroy, MK -111 K.W.
Vanguard, 840C, BC342, 1155's, AR88LF's, AR88D's, RA -1, Mohican,
HA -14, LA -600, etc., your enquiries pse.
Full H.P. facilities (credit sale on small items).
Full Service facilities-receivers realigned, transmitters serviced, etc

SWANCO PRODUCTS LIMITED
247 Humber Avenue

COVENTRY
Telephone: After 7.30 p.m. G3NAP Tile Hill 64279

Coventry 22714 G3PQQ Keresley 3456

SMALL ADVERTISEMENTS, READERS-continued
FOR SALE: K.W. Viceroy Mk.III Tx, in first-class

condition, £105 or near offer. VHF signal genera-
tor, 100-150 me, £3. - Sykes, 8 Uplands, Ashtead,
Surrey. (Ring Ashtead 2546 after 7.0 p.m.).
QALE Codar A.T.5 Top Band Tx, with mains
"PSU, £17. BC -221T, with original charts and mains
PSU, £16. Heathkit RA -1 receiver, with 100 kc
calibrator and manual, £28. Minirnitter converter,
£5. Or near offers.-G3TYH, QTHR.
QALE: Twomobile Rx, £17. T.W. 12 -volt PSU, £6,
"TW-2, £15. - Short, G3GNR, 3 Park Meadow,
Princes Risborough, Bucks.
QELLING: BC -221M with PSU and calibration
"charts, etc., £25. Heathkit 0-12U 'Scope, £20.
Heathkit VTVM, V7 -AU, £11. Home -built SSB rig,
running 180 watts, £50. RTTY equipment-FSY-1-1,
FSR-1-2, CRM-1 price £20. For list and details send
s.a.e.-Cooke, (3LDI, 163 Norwich Road, Wymond-
ham, Norfolk.
FION'T BUILD a Heathkit Mohican Mk -II - buy
A° mine! Brand new and professionally aligned, FB
on all bands, price £35 or near offer. - Leeming,
G3LLL, QTHR, Blackburn 58594. (Callers evenings,
not Sundays, pse.).
ASTRONOMICAL Telescope, 3 -inch refractor,

mounted on equatorial base with slow-motion
drives; solar diagonal, moan filter, spare object -
lens; small object -finding telescope mounted on
main tube, Price £35.-Hassall, G3EMD, 45 Gower
Road, Halesowen, Birmingham,
VALVES : One only Eimac 4CX1000, cast £85, new

and unused, what offers? Also 4X150D at 30s.,
4X250 at 50s. Some (used) bases available at 30s.
each. R.C.A. 8121, £4; and 8122, £7 10s. (Essex area).
-Box No. 4516, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.
r3PHS Going QRT. Pair walkie-talkies, one-watt,
.3 14 miles in field, worked Sweden, £25. Top Band
transceiver, with AC and transistor PSU's, £25.
CR-100 receiver, £12. Self-contained Tx for Top
Band, £4. Unused 4 -metre J -Beam, 40s. Mains Rx,
60s, BCC 6911, 20s. Two -metre converter, 20s. Cos-
sor 4 -track tape recorder, £13. Guitar amplifier,
single unit 6 -channel, with tremelo/echo and built-
in Geloso G.256 tape, £25. Futurama solid guitar,
£8. Copies "Practical Wireless", 1946-'60; "Short
Wave Magazine " and "RSGB Bulletin ", 1961-'66.
Also various odds and ends.-Kates, G3PHS, 253D
Coulsdon Road, Caterham, Surrey.
C ALE : Professionally realigned HRO, resprayed
"grey hammer and lettered, coil packs include
GC 1.7 to 30 me and BS for 10.20-40m., in black
case, with PSU, and on LS plinth, price £30 or near
offer? (Sussex).-Box No. 4517, Short Wave Maga-
zine. Ltd., 55 Victoria Street, London, S.W.1.
FOR SALE : Transceiver for 160 metres, basically

the "Paddington" design as described in this
Magazine for January 1967, but modified for mobile
operation. Case measures 15in. x 5in. x 61in. deep,
containing transistor PSU and speaker. Incorporates
6BW6 final. and I.Tx.T., I.Rx.T. and pi -output, with
provision for working from mains PSU (250/300v.
DC and 12v. DC/AC) by means of C.O. switch. Only
requires mike and aerial to operate, and complete
with mobile mount tailored to unit. Price £15,
carriage paid.-G3RDG. QTHR. (Tel. 01-455 8831.)
ALL ADVERTISEMENTS You See in these columns
rl are genuine Reader offers and have been paid
for-therefore, they represent something worth
having, either to buy or exchange.
AFFERS invited for RSGB "Bulletins," unbound
`"volumes covering 1963 to 1966. Selling Lafayette
speaker, brand new and boxed, 25s.; also 15 -ohm
speaker, Bin., new and unused, no cabinet, 12s. 6d.
(Glamorgan).-Box No. 4522, Short Wave Magazine,
Ltd.. 55 Victoria Street, London, S.W.1.
OFFERING : An Eddystone 680X receiver, excellent

performance and complete with speaker, at
£64 10s. Hertfordshire address, please state when
able to call-Box No. 4518, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.
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SWANCO PRODUCTS LTD. of COVENTRY are proud to
announce their appointment as Main Distributor for the AWARD
WINNING C.S.E. Silicon Solid State 12 Volt 2 Megacycle AMATEUR
BAND EQUIPMENT.

Full trade-in and credit sale facilities are now available.

TRANSMITTER SILICON SOLID STATE RECEIVER
Type 2A10 DIRECT BATTERY OPERATION TYPE 2AR

£43.7.0 U.K. AMATEUR 2 Mc BAND £44.0.0 U.K.
PORTABLE - MOBILE - FIXED

AERIAL- TUNED- WINDOW MOUNTED-TYPE 2ATMA: £9.15.0 U.K.
MICROPHONE-SPECIAL-EMERGENCY SAFETY RELEASE: L2.17.II U.K.

Full details from: SWANCO PRODUCTS LTD.,
Cov. 22714. 247, Humber Avenue, COVENTRY.

C7116

SMALL ADVERTISEMENTS, READERS-Continued

WANTED: National NCX/D power supply and the
" 15m./20m. resonators for the Hustler mobile

antenna. Must be in excellent condition. All replies
answered.-Box No. 4519, Short Wave Magazine,
Ltd., 55 Victoria Street, London, S.W.1.iX Will be paid for working Eddystone EC -10,

EB-35 and EB-36. Selling at 10s., handbook
for the Hallicrafters SR -150. (Essex area).-Box No.
4520, Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.
WANTED: Minimitter 10-15-20m. aerial system,

with mast, hoisting gear and locking.-White,
30 Giants Grave Road, Briton Ferry, Neath, Glam.,
South Wales.
WANTED: K.W. Z -match ATU, For SALE : K.W.

law -pass filter, 52 -ohm, 60s. Unused 6146B,
40s. Various used 6146's, 10s. each. Lustraphone
ribbon microphone, 40s. Bolex C8 tine camera,
price £15 or Exchange for a K.W. Z -match ATU.-
de la Mothe, G3VIE, 35 Brookside, Wokingham,
Berkshire. (Tel. West Forest 4048.)
CXCHANGE or SELL : Solarscope Type CD -10142,
i-,dual beam, 3in., as new, £40. KinghiII regulated
power supply module G.301, 0-30v., 1 amp., £15.
Home-made bench PSU, 0-30v. 0.5 amp., with 4in.
meter, in Imhof case, £15. Or accept in Exchange
a well-built Tx, Rx or stereo amplifier. Collect.-
Dahele, 46 Primrose Field, Harlow, Essex.
QELLING : Cathode ray tubes, brand new and
"unused, Type 89D, 91D, 4EP1 and 4EP31, £5 each.
Also QV1-150A, 10s. - Wood, G3JGY, 23 George
Avenue, Mile Oak, Tamworth, Staffs.
WANTED: Recent British transistor Rx covering

long, medium, short wave and FM bands. State
age and model number. (Essex).-Box No. 4521,
Short Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.

SALE : Eddystone S.740 Rx, coverage 500 kc to
30.6 mc, with S -meter and in good condition,

price £20, cheaper if collected.-Bibby, 167 The
Green, Eccleston (213), Nr. Charley, Lancs.
eALE : National NC -303 and two -metre Converter
"to match. Nine amateur bands on 10in. scale.
Double superhet, perfect on AM/CW/SSB reception.
Cost over £200, accept £90 or very near offer ?-
G3AAJ, QTHR. (Tel. 01-989 6741.)
VOR SALE : S.B.E.-33 Transceiver, European
A coverage, perfect working order, internal AC
and external DC PSU's (pos. or neg. chassis), with
Vox unit and Shure microphone, price £110. K.W.
Viceroy Mk. M, with extra half -lattice filter, £110.
KW -77 Receiver, with matching speaker, £80.
Beautifully built Linear Amplifier, four 811A's,
2000v. HT, three meters on engraved panel, £70.
T.W. nuvistor two -metre converter, self -powered,
£10.-Jacobs, G3OGB, 41 Queenborough Gardens,
Ilford, Essex. (Tel. CREscent 1697.)
FOR SALE : Heathkit VFO VF -1U, new, £8. Wide -

spaced Tx variable condensers : 25, 45, 65, 75 and
95 mmF, 4s. each. Ceramic formers, 2in. diameter
by 51n. long, 2s. Multi -plugs and sockets, coax, etc.,
every conceivable type, cheap, state wants. Beam
direction indicator system, with compass head, for
AC mains, 50s. Pair Selsyns, AC mains, 40s.-
Briscoe, 335 Eton Road, Ilford, Essex. (Tel.
TREvelyan 8141.)
pXCHANGE or SELL: Hallicrafters SX-99, in excel-

lent" condition, with handbook, price £38, or
exchange for R.216 receiver. Free collection and
delivery.-Ring: Jason, Hereford 66292, business
hours only.
eALE : KW -2000A and AC/PSU, in excellent condi-

tion," £180 or near offer. Also, friends, a Viceroy
Mk. III with AC/PSU, a bargain at £100. (Oxford
area).-Box No. 4525. Short Wave Magazine, Ltd.,
55 Victoria Street, London, S.W.1.



380 THE SHORT WAVE MAGAZINE August, 1967

Short Wave Magazine
Advertising

gives

World -Wide Coverage
in the

Amateur Radio Field

For Space Rates apply :

ADVERTISEMENT MANAGER,

SHORT WAVE MAGAZINE LTD.,
55 Victoria Street, London, S.W.1.

(Tel.: Abbey 5341)

R. T. & I. ELECTRONICS LTD.
where equipment is fully overhauled

K.W. 2000A, transceiver, with A.G. p.s.u.
Eddystone EAI2. Bandspread receiver ...
Heathkit DX -100-U and 5B -10-U
Hallicrafters S X100, 530 kc/s.-30 mc/s.
Hammarlund SP -600-J X, 540 kc/s.-54 mc/s.
Eddystone 940, 480 kc/s.-30 mc/s.
Eddystone 888A. Bandspread receiver
Eddystone 680X, 480 kc/s.-30 mc/s.
Heathkit Cheyenne Transmitter, Comanche Receiver,

with p.s.u. and speaker
Star, SR -600. Bandspread receiver ...
R.C.A. AR88D, 540 kc/s.-32 mc/s. A world beater, at ...
Hallicrafters SX7I, 560 kc/s.-34 mc/s. and 46-56 mc/s., with

..

..

Trio JR-60-U, 540 kc/s.-30 mcjs. and 142-148 mc/s., band -
spread and xtal cal. (NEW) ... ...Eel /10 (25/-)

Star, SR -550. Bandspread receiver ... £50 (25/-)
Eddystone 840C, 550 kc/s.-30 mc/s. £48 (25 /-)
Lafayette HE -80, 540 kc/s.-30 mc/s. and 142-148 mc/s. E46 (25/-)
GELESO, G -207 -DR, bandspread receiver ... E45 (30/-)
R.C.A. AR88LF, 75-550 kc/s. and 1.5-30 me/s.... E42 (40/-)
Eagle RX-80, 550 kc/s.-30 mc/s., with handspread E35 (20/-)
Heathkit RA -I, bandspread receiver ... ... E35 (20/-)
Heathkit GC -I U Mk. II. 600 kc/s.-30 mc/s. with bandspread E35 (20/-)
Trio 9R-59. 540 kc/s.-30 mc/s., with bandspread (NEW) ...434/13 (151-)
Minimitter MR44, bandspread receiver ... E32 (25/-)
Hallicrafters SX24, 550 kc/s.-43 mc/s. with bandspread £25 (25/-)
Marconi CRI00, 60-420 kc/s. and 500 kc/s.-30 with

noise limiter . .

'

£30 (30/-)
Eagle RX-60-N. 550 kc/s.-30 me/s. with bandspread ... 422 (20/-)
Hallicrafters SX-I40, with H.T.-40-A and H.T.-I8-A,

complete station ... ... L70 (40/-)
K.W. Electronics KW76, receiver ... E18 (20/-)
NEW AVOMETERS, Model 7, Mk. 2, L22 /51- : Model 40, Mk. 2, £22 /5 /-;

Model 8, Mk. 3, 424 ; Model 9. Mk. 2. 424 ; Multiminor, Mk. 4, ESI /10 /-.
NEW BROWN'S HEADPHONES, Type " F," 120 ohms, 2K or 4K,

43 / 4 /- (3/6). Noise excluding, high quality, electro-dynamic, low
impedance, E6 (3/6).

NEW KW EQUIPMENT, Vespa, with A.C. p.s.u., £120 ; KW2000A, with
A.C. p.s.u., E220 ; KW201 bandspread receiver, E105.

NEW GREEN EQUIPMENT, TMR-5 receivers, E35 ; Mark V Con-
verters, CIL

NEW CODAR, AT5. 250/5, T28, PR30X, etc., in stock.
Our latest list of over 50 receivers, and other interesting items sent

on receipt of s.a.e.
CARRIAGE for England, Scotland and Wales shown in brackets.

TERMS: C.W.O., Approved Monthly Accounts, Hire Purchase and Part Exchanges.

R. T. & I. ELECTRONICS LTD.
Ashville Old Hall, Ashville Road, London, E.1 I Tel: LEYtonstone 4986

E180 (40/-)
£150 (30/-)
E100 (60/-)
L100 (30/-)
£125 (40/-)
£100 (30/-)
E85 (25 /-)
£85 (30/-)

E85 (40/-)
L72 (25/-)
E65 (40/-)

E65 (30 /-)

SMALL ADVERTISEMENTS, READERS-continued

WANTED: S -meter circuit instructions for the
Codar CR-66 receiver. - Varley. The Elms,

Mansfield Road, Edwinstowe, Notts.
QALE : T.W. Two -Metre Communicator, 18 months
LI old and in good condition, price £50.-Evans, 136
Bayham Street, Camden Town, London, N.W.1.
QEPTEMBER Issue will be published on August 25.
LA Single -copy orders, 4s. post free, should reach
us by Wednesday 23rd to ensure prompt mailing.-
Circulation Dept., Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1. (Small Advertise-
ments to appear in this issue should be sent in as
soon as possible.)
WANTED: SSB Transceiver, also Codar A.T.5 Tx

and two -metre converter. All letters answered.
For Disposal: National HRO Rx, needs attention.
with five coil packs covering 550 ice to 30 mc, and
BS on 28 mc, £8 10s. Also an AM rig, Geloso VFO,
813 PA, with TZ40 modulator, needs HV/PSU, price
£15. - Stonehouse, G3HPC, 11 Torridge Road,
Plympton, Plymouth (38234), Devon.
QALE : Zenith Royal Rx, Model 3000/1, new, £78 10s.
L'Hallicrafters Mk. II, recently aligned by agents.
with instruction book, £65.-Beard, Orchard Close,
Springhill, Nailsworth, Glos.
CHANCE for Someone at £25. Heathkit RA -1
receiver, with CL -1 calibrator, in perfect align-
ment and condition. (Birmingham).-Box No. 4523,
Short Wave Magazine, Ltd., 55 Victoria Street,
London. S.W.1.
SELLING : Hallicrafters S.27 Rx, FB condition, £20.

Also an S.27C for spares, £5. Marconi TF-144G
Signal Generator, 85 kc to 25 mc, with leads, £15.
Wee Megger (new), 500v. range, £10. AVO model
7X test meter, with leads, £10. Re -chargeable Deac
Cells, 6  2v. one amp -hour, offers? DC/AC Converters,
transistorised, 12v. to 300v. at 75 watts, £10.
Transistorised xtal markers, 100 kc and 500 kc,
£3 10s. each. Eddystone 5.640 Rx, modified, all
miniature valves, details on request, £25. OFFERS
Wanted for the following, all in FB condition :
Patterson dark -room lamp, orange ; Yashica lens,
30 cm., plus 8mm. Cini titler ; Ohnar 8mm. Vu
Editor, mains lamp. Rondinax daylight developing
tank ; Patterson 35mm. developing tank, Mk. II.
Linguaphone Spanish Course, complete with carry-
ing case. Solartron CD.523G Oscilloscope, recently
re -calibrated, cost over £300. Kokusai mechanical
filter Type MF-455-CK, used but 100% OK. Halli-
crafters SX-28 receiver, working but requires
attention. Some BY -100 rectifiers at 3s. each.
Carriage extra on all items, delivery up to 300
miles.-Stallard, 137 Underwood Road, Plympton,
Devon.
QELLING: BC -348, unmodified, externally slightly
Lirough but internally perfect, £10. Also a BC -348
chassis only, condition rough but suitable for
spares, price 50s, Command transmitter, 4.0 to 5.3 me,
complete and in good condition, £4. Similar for
3.0 to 4.0 mc, condition fair. £3. TCS ATU, good
condition, 60s. Xtal for Class -D Wavemeter, 27s. 6d.
WANTED: Xtal for BC -221. Could deliver
Manchester/Liverpool or in North Wales, otherwise
carriage extra.-Box No. 4524, Short Wave Magazine,
Ltd.. 55 Victoria Street, London, S.W.1.
eALE : Swan 350 Transceiver, mint condition and

in original packing cases. Any inspection or trial.
Price £200. (London).-Box No. 4526, Short Wave
Magazine. Ltd., 55 Victoria Street, London, S.W.1.
WANTED: Correspondence Course for the R.A.E.

(Subject No. 55). Fair price paid. Details pse.-
King, Berry Lane, Aspley Guise. Bletchley, Bucks.
FOR SALE : Heathkit RA -1 receiver, with manual.

£25. Two 0-3.5 amp RF meters, 5s. each.-Spencer,
1 Field Lane, Cam, Dursley. Glos.
OVEERING: Lafayette HE -40 receiver, in excellent

order and very little used, Must sell, offers
invited ?-Wood. Home Farm, Angley Park, Cran-
brook, Kent. (Ring Cranbrook 2176, evenings.)
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SMALL ADVERTISEMENTS, READERS-Continued
MUST MAKE Space to Sit Down! So disposing

Advance Type 71 VHF Signal Generator, cover-
age 9.0 to 320 mc, with charts, price £14. Also a
CT.53 Signal Generator, coverage 9-300 mc VHF,
at £14. Geiger Counter, Model No. 1, £5. A 19 Set,
price £3. Details and list for s.a.e.-Tarr, G3PUR, 81
Rectory Gardens, Worthing, Sussex.
FOR SALE : Signal Generator type CT.53, coverage

9.0 to 300 mc, with calibration charts and leads.
price £10. RF power amplifier unit Type AM.912
/TRC, for 100-225 mc, ideal for two metres ; less
its 4X150 but with suitable blower, price £12.-
Haydon, G3BLP, QTHR. (Tel. Woldingham (Surrey)
3323.)
GOING COMMERCIAL, so I have a Home -built

Station for Sale : Sideband phasing exciter, half -
watt output on 15-20-80m., £7 10s. Linear amplifier,
150w. p.e.p.. EL34 driving pair 807's, in 19in. rack
mounting, £7 10s. Six -band receiver, using
Electroniques coil -pack and Eddystone 898 dial,
needs tidying up but does work, £14. Power unit
and relays for the foregoing, £7 10s. Part -built
G2DAF Mk. II. HF filter version, all valves and
(home -wound) coils, no filter, £10. Heavy-duty
HV/PSU, needs wiring out, with xformers 1000-0-
1000v. at 500 mA, 300-0-300v. at 450 mA, various
low -voltage windings (weighs a ton!), but price
only £5. Codar A.T.5 Top Band Tx, in as -new condi-
tion. £14. Transipack HT Converter, 12v. input
giving 250v. output, with relays, £8. Home -built
transistor Rx, coverage 1670 to 5300 kc, 12v.
working, price £5. Nearest reasonable offer accepted
for any item listed. Buyer to collect, or carriage at
extra cost.-Lock, GW3NWL, 23 Pontrilas Close,
Culverhouse Cross, Cardiff, South Wales.
WANTED: Working BC -453, and good crystal -

controlled amateur -band converter, or receiver
(G2DAF ?). Full details, pse.-Linton, 11 Talbot
Crescent, Hendon, London, N.W.4.
CALE : Hallicrafters HT -40 Tx, £20. An Elizabethan
L'Tx, less PSU and modulator, £7. A Geloso front-
end five -band converter, £15.-Linney, G3UDA,
QTHR, or Tel. Shrewsbury 51733.
CELLING UP: R.C.A. Tx Type AT -3, 300 watts,
02-18 mc coverage, voice -operated carrier, with
complete handbook, large job, suit Club, price £25.
ART -13 Tx, as new, with PSU's and full handbook
(PSU's not guaranteed), £30. Super -Pro Rx, with
PSU, £20. Bendix radio -compass Rx, £5. Telefunken
stereo amplifier, 3 -watt output, unused, £5. Truvox
tape deck, four track heads. £10. Teleprinter Type 3,
ribbon inking, £5. Garrard 4HF deck, Deram cart-
ridge, £12 10s. Vibrator PSU, 15s. Home -built
receiver, similar Mohawk, with Electroniques front
end, requires some completion, £15. Many other
bargains, s.a.e. list ; would deliver.-Hillier G3NSK,
23 Queen Street, Bottesford (446), Nottingham.
FOR SALE: Codar Preselector, Model PR -30X, in

perfect condition, price £4.-Potter, 37 Wykeham
Hill, Wembley, Middlesex.

MORSE MADE III
EASY

FACT NOT FICTION. IF you start right you will be reading am a
and commercial Morse within a month.

Using scientifically prepared 3 -speed records you automatically
learn to recognise the code RHYTHM without translating. Youcan't help it, it's as easy as learning a tune.

For full explanatory booklet enclose Ed. in stamps to : G3HSC/F.
45 GREEN LANE PURLEY, SURREY. UPLands 2E96

G3DVF COMMUNICATIONS AND ELECTRONICS
H/F TRANSMITTERS. 100 watt modern commercial CW and Phone,
with matching 230v. A.G. p.s.u. Unused, E35. POWER UNITS.
110/230v. A.C. 500v..400 m/a. LT and relay supply. Unused and boxed,
LIO. REMOTE CONTROL UNITS. Type E. Used with 19 and other
Tx./Rx. in sealed boxes, 12/6. VALVES. STV280/40, QSI50/15,
VCR5I7, VCRI38A, EF54, 6X5, 6H6, EF9I, etc. All ex new equipment.
From 1 /- each. Meters, Chokes, HV Capacitors, Micro Switches.
RECEIVERS. New and used models available. S.A.E. requirements

and lists.
18 OAKY BALKS, ALNWICK, NORTHUMBERLAND

GEORGE FRANCIS
G 3 TWV

KW AT CURRENT PRICES
SWAN Midlands Agent

EDDYSTONE EB36
EDDYSTONE ECIO
EDDYSTONE EAI2
EDDYSTONE 840C ...
SWAN 350 with A.C. p.s.u.
SWAN 500 with A.C. p.s.u.
KW600 lin.
KW Dummy Loads ...
KW Low Pass Filters ...
CDR AR22 Rotator ...

We can also supply Drake receivers

SECOND-HAND EQUIPMENT
HEATH SBIOU. New ...
HEATH Q Multiplier ...
GREEN TMR5 and A.G. p.s.u. and 2 Metre Converter

TAYLOR Valve Tester, type 45C ...
KW600 lin. As new ...
KW 2000 and A.C. p.s.u. G line ... ..

... 185

25

32
65
25
80

165
30

s. d.

HALLICRAFTERS SX146. Crystal cal. Extra S filter and
crystals. Cost (160. Immaculate and as new. ... 135

SPHINX Tx. As new. ... 60

BY100 Silicon Rectifiers 5/- each or 20/- for ; 10 -way min. Group
Panels 1 /6 ; 18 -way standard 2/-; Key Switches 2/6 ; IrnS3 Controls
with S/P Switch ex -Govt. 6d. each or 4/6 doz.; Set of Allen Keys 4/3 ;
3 Screwdrivers in case 2/6 ; Clear Plastic Mains Cable Sd. yd.; pvc brown,
black, white, grey 6d. yd.; 23/0076 nonkink 1 /6 yd.; Semi -Automatic
Bug Keys L41101-; Panel Meters 50 µA 32/6, 100 µA 29/6, 500 µA
25/- ; M/A Rangers all 22/6 ; TMK500 a 117 /6 ; TK25 45/- ; Transistor
Checker C3021 45 /-; 614B 50/- ; 572B L7/10 /- ; Solon Solder Irons 615
26/-, 625 27/4, solder 6d., 2/6, 5 /- ; 100ft. pvc wire 3/6, 72ft. pvc
sleeving in various colours 3/9 ; Printed Circuit Boards, 11}" x 31" and
51." x 83' 2/- each ; Bakelite Sheets 6" x 4" 10d., x 6" 1 /5, 10" x 7'
2/-, 12" x 8" 3/- ; Veraboard 34" x 24" 3/3, 5" x 24" 3/10, 33" x 33"
3/10 ; Coax Plugs I /6 ; Couplers 1/3 ; Sockets 1/6 ; American PL259
7/6 ; Sockets, 8 /-; Angled Couplers 2/6 ; Egg insulators 6d.; 30013
flat twin 6d. yd.; Coax Cable 720 7d. yd., low loss 1 /10 yd., 5213 1/4 yd.,
low loss 2/4 yd.; Phono Plugs I Id.; Sockets 6d.; Wander Plugs Sd.;
Wander Sockets 7d.; PP3 Connectors 7d.; PP9 II- ; Test Leads 5/3 ;
Microphone Cable 9d. yd.; Micro Switches 4/-.
TREAT YOURSELF TO A SHURE MICROPHONE 444 (9/10/-,
201 (4 /10 /-. Hand Mics 15/-, with Switch 19/11 ; MC70 50/-; MM7I
15/-; UD4OH 6 gns.; Slim Dynamic B1051 3 gns.; MM 18 (4/14/6;
BM3 35 /- ; DFI2 L4/14/6 ; Acos 20/- and 2.6 /- ; Foster boom mic (6.
Eddystone Dials 843 23/4, 598 37/6, 898 (4/191- ; Speakers 7" x 4'22/6
34" x 34" 14/3, 3" round 13/9, 5" round 15/-, 6" x 4' 15/-, 8" round
27/9, 12" round 37/6, all 3G.

Agents: K.W., T.W., HEATHKIT, EDDYSTONE, FIF MOBILE WHIPS
R.S.G.B. PUBLICATIONS, SWAN.

No order too small. Part exchanges. Goods dispatched return of post.
Postage extra.

93 Balderton Gate, Newark, Notts.
Tel. Newark 4733. After 6 p.m. 2578

NEW STYLE PRESELECTOR

HAMGEAR ELECTRONICS
29 CARLYLE ROAD, NORWICH

This unit is a pentode
pre -amp covering 1.6
to 32 Mc/s. completely
with a built in Pi tank
antenna tuner. P/Pack
incorporated, com-
plete and ready to use.
Send for three page
illustrated leaflet.

E6. 18.0.

Also supplied with a

built-in xtal Calibrator
giving 1 Mc/s. points
over the range
covered. E9:. 18.0
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QUARTZ CRYSTAL UNITS

Hermetically sealed, Gold or Silver
Electroded Crystals, post free at the
following prices : each

Fundamental 3 Mc/s. to 15 Mc/s. at £1 5s. Od.
Fundamental 15 Mc/s. to 20 Mc/s. at LI 10s. Od.
Overtone 20 Mc/s. to 30 Mc/s. at £1 10s. Od.

State holder type preferred -HC -6/11 or FT243

PROFESSIONALLY MADE FOR THE AMATEUR

Other frequencies available on request.
Send cash with order stating your exact
requirements.

These crystals are made to your order
and are not Government surplus stock.

CATHODEON CRYSTALS LTD. Linton, Cambridge

STEPHENS-JAMES LTD.
Equipment supplied by KW Electronics, Codar, Sommerkamp, joystick,
Drake, Collins, National, Hy -Gain, Hallicrafters, Eagle, TW Electronics,

Lafayette, Electroniques.

KW range at current prices. Receivers, Transmitters, Transceivers,
High and Low pass filters. PEP Meter. EZ Match, SWR Bridges.
HY-GAIN ANTEN NAS-TH3 MK.2 Tribander three element,
£52. TH6DX, £70. TH3 Jnr., E32. 203BA monobander, £32.
15m. monobander, £22. 10m. monobander, E19. Verticals :
I8AVQ, 125, I 4AVQ, £15, I 2AVQ, £12. " Hustler" 10-80m.,
f2.5. Vertical : I0 -40m., £18/10/-.
Shure 444 mics., LI0/10/-. Shure 201, WWI-. BM/3, 59/6.
Sommerkamp FRIO0 receiver, £112. FL200b transmitter, E130.
FL100 linear, E90. FTI000 transceiver, LI80.
Joystick antennas and tuning units.
Drake 2C, E99. Drake R4, £185.
Codar transmitters, receivers, preselectors, " Q " multipliers,
AC and DC power units. Speaker cabinets.
BXI towers, 2 sections, 32-50ft., £120 ; 3 sections, 28-60ft., £155.
TW Electronics. 2 and 4 metre communicators. VHF transmitter
and converters.
Lafayette HA500, 42 gns. HA700, 34 gns. HA350, 75 gns.
HA52, £20.
Hallicrafters HT40 Tx., £28. KW77 Rx., E70.
"Vibroplex" Keys.
Viceroy Mk. 2, £80. LMI3 freq. meter., £13.
KW 77 Rx, £70.
Codar AT5, E15. NCI90 Rx., £55.
Cubical Quad spiders. Fibreglass 10-15-20, £8 pr. 10m. £5 pr.
50 ohms co -ax, 1/7 and 4/6 yd. Egg insulators, 6d. Polythene line.
Cabinets, diecast boxes, S drives, transistors, "5" meters, 29/ -
and 35 /-. Channel master rotators and CDR rotators.

H.P. and Credit terms available. Carriage and post extra all items.

S.A.E. enquiries answered by return. Half day Wednesday.

70 Priory Road, Anfield, Liverpool, 4
Telephone: 05 I-ANF-7829

No parking problems. After sales service. Deliveries arranged.
We are approximately I mile from the Liverpool and Everton

football grounds.

You can depend on
Shure quality
MICROPHONES
For amateur radio
communications

Shure Model 444
Controlled Magnetic
Microphone
Specially designed for radio
communications, giving
optimum performance from
single sideband transmitters
as well as AM and FM units.
Response cuts off sharply below
300 c/s and above 3,000 c/s,
with a rising characteristic to
3,000 c/s. This results in
optimum speech intelligibility
and audio punch to cut through
noise interference. High
impedance. Dependable under
all operating conditions.
Complete with switch for
instantaneous press -to -talk or
VOX operation ; finger-tip
control bar; long -life switch ;
adjustable microphone height;
sturdy, high -impact base
and case ; 7 ft. two -conductor
shielded cable.

Shure Model 201
Diaphragm Type
Ceramic Microphone
* Provides clear, crisp, natural
voice reproduction of high
intelligibility

*High impedance *Ideal voice
response and omni-directional
polar pickup characteristics

*No humidity or temperature
problems

*Light, strong and compact
*Heavy duty push -to -talk

(non -locking) switch
*Frequency response : 200 to
4,000 c/s

*3 -conductor retractable cable.

Setting the
world's standard
in sound

SHURE ELECTRONICS LTD.
84 Blackfriars Road, London, S.E.1. Tel. WATerloo 6361
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MORE TITLES
==

_=

AVAILABLE FROM STOCK

E BEGINNER'S GUIDE TO RADIO
(Newnes)

BEGINNER'SBEGINNER'S GUIDE TO
COLOUR TELEVISION
(Newnes)

BEGINNER'S GUIDE TO
ELECTRONICS

DICTIONARY OF ELECTRONICS
(Penguin)

ELECTRICAL HOBBIES
(Collins)

ELEMENTS OF RADIO
ENGINEERING
(Cleaver -Hume)

Q. & A. ON
(Newnes) ELECTRONICS

SHORT WAVE LISTENING
(by J. Vastenhoud)

INTRODUCTION TO VALVES
(Iliffe's)

RADIO ASTRONOMY FOR
AMATEURS. 220 pages
(by Frank Hyde)

 REMOTE CONTROL BY RADIO
(Philips)

.=.=

RADIO & ELECTRONIC HOBBIES
E (by F. C. Judd, G2BCX)

7,- SHOP & SHACK SHORTCUTS
(by W6TNS)

E-  SHORT WAVE AMATEUR RADIO
(by PA 0HH, Philips Technical
Library)

9/-

"..51

15/10

AUDIO 10/- g
10/-

TRANSISTORS 113/-

13/2 E.1

9/4

31/-

10/9

22/-

32/-

22/-

15/8

15/6

All prices inclusive of postage and packing

8/6

5/6

SHORT WAVE MAGAZINE
E =
 55 VICTORIA STREET : LONDON, S.W.I P.
=

PUBLICATIONS DEPARTMENT ==

Wi11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111118-3

MINITENNA PRODUCTS
SUCCESS ALREADY FOR THE NEW MINI -TEN

TWO -ELEMENT BEAM FOR TEN METRES

G31ZW worked LU7BC at 5-8 using A.M. on an otherwise
dead band. G3CGQ received 5-9+ reports from Europe

Remember the Mini -Ten is only 10ft. 8in. overall, weight only
84 lb., and of all -Dural construction. Perfect match to
72 ohms. Even the neighbours will like this small, neat beam.

Complete beam assembled for callers' inspection.
Direct from manufacturers at the amazingly low price of

E8 19s. 6d.

Send s.a.e. for illustrated leaflet and details to :

J. SHARRATT
MINITENNA PRODUCTS, EDLESBOROUGH

DUNSTABLE, BEDS.
Telephone : Eaton Bray 297

HALSON MOBILE ANTENNA
THE MOBILE SCENE

The MOST EFFICIENT! The MOST UNOBTRUSIVE!
and BASE LOADED TOO

A COMPLETE MOBILE ANTENNA SYSTEM
Complete for one band, £6/17/6 plus 3/6 P. & P.
Extra coils, £3/17/6 plus 3/- P. & P.
SWR and FSI, £4/19/6 plus 3/6 P. & P.

Our Agents :
K.W.-Kent. N.W.-Manchester.
Chas. Young-Birmingham. Swanco Products-Coventry.
G. Francis-Newark. G. W. Smith-London.

Glasgow Electronic Services-Glasgow C.3
Or direct from

G. D. HALL & SONS LTD.
Tel. 20441

HAMMERITE
HAMMER PATTERN BRUSH PAINT
FOR PANELS, METALWORK, ETC.

TRIAL TIN (covers 5 sq. ft.) only 3/6 + post 9d.
COLOURS : blue, silver, black, or bronze.
21 -oz. tins, 3/6. + pint, 7/6. I pint, 15/-. Very special prices for larger
sizes. Carr, up to 5/-, 9d., up to 10/, 1/9, over 10/-, 3/..
HAMMERITE produces the cellular pattern known as hammer
finish. Just brush on. It air dries in 20 minutes to a smooth, dust
repellent tough finish. Withstands 150 C, oil, water, etc. Adheres
to practically anything without a primer. Ideal for metalwork.
One coat on hardboard makes fabulous panels. (No primer
needed). Government tested. Amazing results, just try it !

RETURN OF POST SERVICE, Monday to Friday.
Fireproof spray thinners, Linters, panel transfers, etc. List Free.

FINNIGAN SPECIALITY PAINTS (SW)
MICKLEY SQUARE, STOCKSFIELD, NORTHUMBERLAND

Tel.: Stocksfield 2.280

BRAND NEW RELAYS
(a) 200 SCHRACK, octal base plug-in 240v. A.C. coils. DPDT

contacts, plastic cover, 51- each.
(b) 400 MINIATURE VARLEY UP4. 50v./80v. coils. 4PCO

contacts or 6PM contacts, plastic case, 4/- each.
(c) 50 HIGH SPEED SEALED RELAYS. 5000+5000 coils.

SPCO contacts, 3/6 each.
(d) 100 PLUG-IN LONDEX RELAYS. 28v. D.C. coils. 4PCO

contacts, plastic cover and special base, 5/- each.
(e) 50 CARPENTER POLARISED RELAYS. 12000+12000

coils. SPCO contacts, metal case, 8/6 each.
Postage : If- per relay -5 or more post free

SPECIAL OFFER: 100 MINIATURE MICRO -SWITCHES. SPCO
Ex-equipmer t, 3/- each + postage 6d.

ELEY ELECTRONICS
112, GROBY ROAD, GLENFIELD, LEICESTER
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WESAK RADIO
Telephone : CARDIFF 29972

NOW! JOYSTICK MAIN AGENTS
Full range in stock

£ s. d.

R.C.A. AR88LF (p. & p. £2) 37 10 0

EDDYSTONE 888A. Positively Mint (p. & p. £2) 65 0 0

T.W. Top Band Trans' and A.C. p.s.u. ...

Coming Soon !
TIGER 200. MINT. Details on request.

All bands up to 200 watts input.

L 0 0 K I R209 Rx. 1-20 Mc/s. AM/CW/FM.
6v. supply. Very, very good value ... ...

18

12

0 0

10 0

We have a really large selection of meters in stock, small and
huge, S.A.E. for list.

FOR THE BUILDER -R's --C's, Transformers, Valves,
Transistors, Diodes, Meters (many types).

Special Offer :
TZ40 (p. & p. 2/-) IS 0

56254/M (p. & P. 2/-) 1 0 0

6L6G (p. & p. 21-) 7 6

Service Manuals :
for H.R.O. (all models) ... (P. & P. 1/-) I 5 0

for AR88D . (P. & P. 1/.) I 0

Any new equipment supplied. All enquiries welcomed

H.P. available E35 and over

54 DANIEL STREET, CATHAYS,
CARDIFF, S. WALES

TAURUS ELECTRICAL SERVICES
Prop.? G3TED

R.107 Air tested, £141101-. delivered.
Silicon Planar Transistors by Fairchild P346 N.P.N. 550 Mc/s.

working, 7/6 each, post paid.
R209's. 1-20 Mc/s., 6v, Spares kit, headphones and book, E113 /10 /-,

post paid.
Collins TC /512 Receivers, E13 /10 /-, post paid.
1475 Receivers. 2-20 Mc/s., E8/10/-, post paid.
1155 Receivers, LB 1101-, post paid.
Special!: 60012 Amplifiers. 19" rack mounted. Mains supply. Snip,

E3, post paid.
8 -Day Aircraft Clocks. Sweep second hand. Ideal for accurate shack

time, 55/, post paid.
Lightweight headsets. 60012 imp., 9/6, post paid.
12v. -7.4v. Fans. Bargain, 17/6, post paid.
Test Set Type 261. 175-305 Mc/s., L2/10 /- delivered.
Rotary Converters, I2v. in., 250v. D.C. out., 12/6 each ; 12v. in.,

490v. D.C. out., 8/- each. Postage on either type 4j6.
Transistors, A.F., R.F. or mixed, 3/9 dozn, post paid.
New Ferrite Pot Cores, 1/6 each or 15/e dozen, post paid.
Transistorized Morse Oscillators will drive speaker or phones,

inc. battery, 18/9, post paid.
4 x 150 Valves. 30/- ; ECC8I, I/O ; ECC82. 2/- ; ECC83, 3/- ; 6BA6.

5/- ; 6AQ5, 5/-. All post paid.
Magnetic Microphones. Ex -Govt., 5/-, post paid.
Sound Powered Inserts. Ideal intercom., 3/6, post paid.
New and Boxed Mains Relays, 2 pole 2 -way octal base. 17/6, post paid.
New 0A90 or 0A200 Diodes, 1 /- each. Post paid.
New Nylon Jack Plugs, 2/6 ; Jack Sockets, 2/9 or 5/- pair, post paid.
New TTC Visconal, 500v. '05 Mfd., 4/- dozen, post paid.
Miniature Motors, 2r e le, 12v., 6/-, post paid.
Tank Aerials, Three 4' sections making 12', 7 /6. P. & P. 5/. any number.

Bases, 4/6. P. & P. 2/-.
Breast Sets. Safe for Mobile Operation, 10/-, post paid.
Xtal Insets to fit above Breast Sets, 7/6. P. & P. 9d.
Creed 78 Teleprinters. Used, LI5. P. & P. 30/-.
Creed 7B Teleprinters. As new, £30. P. & P. 30/-.
All spare parts for Creed 7B Teleprinters in stock.
Head Sets. 19 set type or type DLR, 11 /-, post paid.
Small Stand-off Insulators by Eddystone, I I- each.
Roller Inductors (SILVER Conductors), 50/-, post paid.
46H2 Meter Rectifiers. NEW, 1 /-, post paid.
Standard Army Type Morse Keys. New 5/-. P. & P. 1/6.
Dry Battery Packs. 72 and I+ and I d, 4/6 each. P. & P. any number 3/-.
New Key Switches. Less knobs, 2/6. P. & P. any number 1/-.
Buzzers, 4i8v. D.C. or A.C., 5/6, post paid.

26/28 NOTTINGHAM ROAD, LOUGHBOROUGH, LEICS.
Telephone 5131

MAPS

AMATEUR RADIO MAP
OF WORLD

Mercator Projection - Much
DX Information - In Colour.
Second Edition, 8s. 6d.

GREAT CIRCLE MAP
(Black and White only) 5s. 6d.
(See S.W.M. page 661, Jan. '67)

DX ZONE MAP
(Revised to October 1966) 14s. 9d.
(See S.W.M. page 643, Jan. '67)

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

State boundaries and prefixes,
size 24in. by 30in., paper. 7s. Od.

RADIO AMATEUR'S
WORLD ATLAS

In booklet form, Mercator
projection, for desk use.
Gives Zones and Prefixes, 10s. 9d.

CALL BOOKS
" G's " only 6s. 7d.

SUMMER EDITION
" DX Listings," 31/6. " US. Listings," 51/6.
The two together, covering the World, £311816.

All prices

inclusive of
postage and

packing

LOG BOOKS

A.R.R.L.
(Spiral bound), 9s. 6d.

A.R.R.L
(Miniiog) 4in. by 6in., 5s. 6d.

R.S.G.B.
7s. Od.

MORSE COURSES
G3HSC Rhythm Method of Morse Tuition

Complete Course with three 3 speed
L.P. records with books ... 84/ -

Beginner's Course with two 3 speed
L.P. records with book ... ... 60/6

Single, 12' L.P. Beginner's with book 50/ -

Single, 12' L.P. Advanced with book 50/ -

Three speed simulated GPO test. 7in.
d.s. E.P. record ... 15/ -

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

(Nearest Tube Station, St. James's Park)
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Fast Mai/ Order for the Amateur Radio Enthusiast!
AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon
feeder similar K25, 8d. per yard. 75 ohm
twin feeder, 6d. per yard. Post on above
feeders and cable, 2/- any length.
COPPER WIRE, 14G. HID, 140ft.,
30/- ; 70ft., 16/-. Post and packing 3/3.
Other lengths pro rata.
FEEDER SPREADERS. 6" Ceramic type
F.S., 10d. each. Postage 2/6 up to 12.
CERAMIC CENTRE PIECE for dipoles
Type AT, 1/6 each. P. & P. 1/-.

2 METRE BEAM, 5 ELEMENT W.S.
YAGI. Complete in box with I" to
2/" masthead bracket. Price 56/-.
P. & P. 4/ -
SUPER AERAXIAL, 70/80 ohm coax,
300 watt very low loss, 2/3 per yard. 50
ohm 300 watt, 2/6 per yard. P. & P. 2/6.

TOUGH POLYTHENE LINE, type
ML1 (1001b.), 2d. per yd. or 12/6 per
100 yds. Type ML2 (220 lb.), 4d. per yd.
or 25/- per 100 yds., ML4 (400 lb.), 6d.
per yd. Ideal for Guys, L.W. Supports,
Halyards, etc. Postage 1/6 on all line.

MIDLAND AGENTS FOR

EDDYSTONE
Receivers & Components

Transmitters, Receivers and
Sundry Equipment by

 KW ELECTRONICS
 GREEN E.C.E.
 T.W. ELECTRONICS
 CODAR RADIO
 C.S.E.

NEW BOXED VALVES. 3/6 each,
4 (or 10/ -. P. & P 2/-.

Types 6N7GT, 6AB7, 6AC7, 6SK7, 6K7,
6SF7, 651-17, 6F7, 956.

ABSORPTION WAVEMETERS. 3.00
to 3500 Mc/s. in 3 Switched Bands. 3.5,
7, 14, 21 and 28 Mc/s. Ham Bands marked
on scale. Complete with indicator bulb.
A MUST for any Ham Shack. ONLY 25/ -
EACH. Post free.

SHADED POLE MOTORS. 240v.,
50 cis. Suitable for fans or blowers,
12/6 each, P. & P. 3/-.

VARIABLE CONDENSERS. All
brass with ceramic end plates and ball
race bearings. 50pF, 5/9 ; 100, 6/6 ;
160, 7/6 ; 240, 8/6. Extension for
ganging. P. & P

SEALED RELAYS. I2v. 10513 Coil.
Type A. 4 Pole, CO. 15/-. Type B.2
Pole, C.O. + 2 Pole Norm. on, 12/6.
P. & P. 1/6.

CHAS. H. YOUNG LTD.

The Widest Range in the Midlands

* HIRE PURCHASE
* PART EXCHANGE

CHAS. H. YOUNG LTD.

At your service G2AK, G3LAY, G3VFV
Please print your address. No C.O.D. under CI. 'phone 021-236-1635

170-172 Corporation Street,

Birmingham 4

N. W. ELECTRICS
EDDYSTONE AGENTS

52 GT. ANCOATS STREET
MANCHESTER 4

CEN

6276

HALSON MOBILE ANTENNAS, CODAR TXS.,

DENCO COMPONENTS, T.W. VHF, Q. MAX CUTTERS, LAFAYETTE EQUIPMENT, ETC.

NOW IS THE TIME (BETWEEN THE STORMS) TO CHECK THOSE AERIALS

COAX CABLES
75 ohms

80W. 200 Mc/s., 6d. yd.

300W. 200 Mc/s. in the following
lengths :-20 yds., £1 ; 40 yds.,
37/6 ; 60 yds., 55/-. Post 3/ -
any length.
400W. 200 Mc/s. 20 yds., 25/-.
Post 3/-.

RIBBON FEEDERS

75 ohms
Flexible conductors, 6d. yd.

300 ohms
Flexible conductors, Standard,
7d. yd.; Heavy Duty, 8d. yd.
Post 2/- any length 75 or 300 ohm.

14 s.w.g. HARD DRAWN COPPER WIRE. 70ft., 15/-; 140ft.,
29/-; 357ft., 67/6, post 3/-, 4/6, 6/- respectively,

Egg Insulators, 6d. each.

4 ele. 4M Beam, Govt. surplus, F.B., 42/6. COLLECTION PREFERRED.

AERIAL HARDWARE

Quad Spiders (Fibre -Glass)

10-I5M. I" boom, 45/- ea. 20M. 2"
boom, 82/6 ea. U -BOLTS I", 9d.; II",
1/-; 2", I/I. J -BOLTS, 1/8. Chimney
lashing wire, 6d. yd. Corner Plates, 6d.
Eyelets, 5d. Cable Grips, 1/-. Coax

Tile Clips, 6d. Gutter brackets. Single

Coax, 2/-. Double, 2/3. 1" to I" boom,
element casting, 1/-; 1" to I" boom,
dipole insulator, 6/6.

G3MAX, G3SMI, G8SB
Postage extra. Excess refunded.

Please remember Postal charges are high.
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Post Free
AMATEUR RADIO ANTENNA HANDBOOK. 157 pages (by H. D. Hooton,

W6YTH) 24s. Od.
ANTENNA HANDBOOK Vol. 1, by K7GCO (Cowan Publication) 30s. Od.
ANTENNA ROUND -UP (by CQ) 25s. Od.
ANTENNA ROUND -UP (Vol. 2) 30s. Od.
ANTENNA HANDBOOK (A.R.R.L., 10th Edition) 19s. 6d.
BASIC MATHEMATICS FOR RADIO AND ELECTRONICS 18s. 3d.
BEAM ANTENNA HANDBOOK. New Edition 28s. Od.
BETTER SHORT WAVE RECEPTION 24s. Od.
CHART OF INTERNATIONAL FREQUENCY ALLOCATIONS -GENEVA (Official

10 Kc to 40 Gc), New Edition. 24in. z 16in. wide folding pages 31s. 6d.
COMMUNICATION RECEIVERS 3s. 5d.
CQ ANTHOLOGY 45-52 16s. 9d.
CQ ANTHOLOGY (19524959) 25s. Od.
COURSE IN RADIO FUNDAMENTALS (A.R.R.L.) 10s. 6d.
ELECTRONIC CIRCUITS HANDBOOK Vol. I 24s. Od.
ELECTRONIC CIRCUITS HANDBOOK Vol. H (Tom Kneitel) 24s. Od.
FOUNDATIONS OF WIRELESS 22s. 6d.
FUNDAMENTALS OF SINGLE SIDEBAND (Collins) 49s. 6d.
GUIDE TO AMATEUR RADIO 55. 9d.
GUIDE TO BROADCASTING STATIONS 6s. 9d.
HAM ANTENNA CONSTRUCTION PROJECTS. 157 pages (Sams) 24s. Od.
HAMS INTERPRETER 8s. 6d.
HANDBOOK OF HAM RADIO CIRCUITS (by W9CGA) 24s. Od.
HINTS AND KINKS Vol. 6 Ils. 6d.
HOW TO BECOME A RADIO AMATEUR (A.R.R.L.) 10s. Od.
HOW TO IMPROVE SHORT WAVE RECEPTION 20s. Od.
" HOW TO LISTEN TO THE WORLD " 27s. 3d.
LEARNING MORSE 2s. 3d.
LEARNING THE RADIO TELEGRAPH CODE (A.R.R.L.) 4s. 6d.
MOBILE HANDBOOK (Published by CQ) 24s. Od.
MOBILE MANUAL (Published by A.R.R.L.) 24s. 6d.
NEW WITT HANDBOOK 32s. Od.
NEWS FROM AROUND THE WORLD 1967 15s. 6d.
NEW SIDEBAND HANDBOOK (by CQ) 25s. 6d.
NOVICE HANDBOOK, Tz and Itz, 150 pages 23s. 6d.
OPERATING AN AMATEUR RADIO STATION (A.R.R.L.) 2s. 8d.
PORTABLE TRANSISTOR RECEIVER 3s. Od.
QUAD ANTENNA 23s. Od.
RADIO AMATEUR EXAMINATION MANUAL 5s. 9d.
RADIO AMATEUR HANDBOOK (A.R.R.L.), 1967 Paper Edition 44s. Od.

Buckram Edition 54s. Od.
RADIO AMATEUR OPERATOR'S HANDBOOK (Data Publications) 5s. 6d.
RADIO AMATEUR CALL BOOK (U.K. only. 1967) 6s. 7d.
RADIO CONTROL FOR MODELS (F. C. Judd) 16s. Od.
RADIO DATA REFERENCE BOOK 14s. Od.
RADIO HANDBOOK (Wm. I. Orr) (17th Edition) 88s. 6d.
RADIO VALVE DATA (lliffe). Eighth Edition 10s. 7d.
SERVICE VALVE & SEMI -CONDUCTOR EQUIVALENTS (R.S.G.B.) 5s. 6d.
SSB EQUIPMENT 3s. 3d.
S9 SIGNALS 8s. 6d.
SHORT WAVE LISTENING 13s. 2d.
SHORT WAVE RECEIVERS FOR THE BEGINNER (Data Pubs.) 6s. 6d.
SHORT WAVE RADIO AND THE IONOSPHERE ORO lls. 9d.
SINGLE SIDEBAND FOR THE RADIO AMATEUR (A.R.R.L.) (4th Edition) 22s. 6d.
SURPLUS CONVERSION MANUAL Vols. 1, 2 and 3 each 24s. 6d.
SURPLUS HANDBOOK (E. & E.) 24s. 6d.
SURPLUS SCHEMATICS (Published by CQ) 21s. Od.
SURPLUS CONVERSION HANDBOOK (including " Command Sets ") 24s. Od.
TECHNICAL TOPICS FOR THE RADIO AMATEUR 10s. 8d.
TELEVISION EXPLAINED (Iliffe) 13s. 6d.
TRANSISTOR RADIO HANDBOOK (Editors and Engineers) 45s. Od.
UNDERSTANDING AMATEUR RADIO 19s. 6 $.
VHF HANDBOOK (Orr W6SAD 24s.
VHF MANUAL by A.R.R.L. 21s. 6d.
VHF FOR THE RADIO AMATEUR (CQ) 28s. Od.
WORLD MEDIUM WAVE GUIDE 16s. 9d.
WORLD RADIO AND TV HANDBOOK, 1967 32s. 6d.

Available from SHORT WAVE MAGAZINE
Publications Dept., 55 Victoria St., London S.W.I 01-222 5341
(Counter Service, 9.30-5.15, Mon. to Fri.) (Nearest Tube Station: St. James's Park)

Printed by The Courier Printing Co. Ltd., Tunbridge Wells for the Proprietors and Publishers, The Short Wave
Magazine, Ltd., 55 Victoria Street, London, S.W.1. The Short Wave Magazine is obtainable abroad through the
following:,Continental Publishers & Distributors, Ltd., William Dawson & Son, Ltd. ; AUSTRALIA AND NEW ZEALAND -
Gordon & Gotch, Ltd. ; AMERICA -International News Company, 131 Varick Street, NEW YORK. Registered for

transmission to Canada by Magazine Post. August, 1967


