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H. HITAKER G3s}

10 YORKSHIRE STREET, BURNLEY Phone 4924

Manufacturers of precision quartz crystals, in a wide variety of bases covering all Amateur, shipping

“and light craft, and commercial frequencies. All are made to extremely fine tolerances, and have
‘an activity pass figure as good or better than Government standard for the frequency. In addition
we can undertake calibration of your own crystals and supply certificate at nominal cost. Regrind
service : Your own crystals can be reground to new frequencies at an-average cost of 7/6, depending
on tolerance, or can be taken in part exchange on new crystals. In addition your old crystals can
be plated to lower the frequency 10 to 20 kc. depending on frequency. Early delivery can be given of
all types, regrind service 7 days approx. Commercial users and others : We are prepared to quote
for all types of cuts to your own specified temperature range. Overtone crystals a speciality.

This monitlh’s bargains

MORSEKEY : Air Ministry type D. Ref. No. STATION LOG BOOKS : 300 pages on quality
10A/773. The Elite of Service Keys. A really fine cream laid paper, stout heavy cover, sample leaves
instrument capable of exceptionally high speeds. on request. post free 18/-.

Completely enclosed in bakelite case size 7 x 3% x VALVEHOLDERS : 807 ceramic to clear 9/-
247, Iridium silver contacts, cushioned, given away per dozen. 1625 type (7-pin American) ceramic
at 8/6 each post free. 10/- per doz. All brand new boxed.

There is no substitute for a Perfect Match |

BROOKES (%5,

mean
DEPENDABLE
frequency
control

Tlustrated left is a Type M
Crystal Unit from a range
covering 8 Mc/s to 17 Mc/s.

LOR%
SYANDING WAVE
RA'no METER

® Frequency 12,500 kcfs.

® Hermetically sealed
metal can.

@ Frequeiicy tolerance -+
001% of nominal at
20°C., or better for
special applications.

Cap

ALL Brookes Crystals are made to exacting standards

and close tolerances. They are available with a variety

- . : of bases and in a wide range of frequencies. There is

- "gg.f HESE ol | a Brookes Crystal to suit your purpose—let us have
. your enquiry now.

Brookes Crystals Ltd.,

Suppliers to Ministry of Supply, Home Office, BBC, etc.

The “Labmatch” Standing Wave Ratio Meter provides
instant indication of feeder matching.

Effective at all frequencies up to 220 Mc/s. Can also be used as a q

relative field strength meter. Send S.A.E. for further details to:—

Labyear (Camb'ridge)' Ltd. . EARLSWOOD ST., GREENWICH, S.E.I0

WILLOW PLACE, CAMBRIDGE, ENGLAND BROOKES Telephone : GREenwich 1828.
Telegrams: “Labgear, Cambridge.” Telephone: 2494-5 Grams: Xtals Green London. Cables: Xtals London
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The _Ney Mode! 840", illustrated above, possesses {ull Come
munication facilities and operates from either A.C. or D.C. mains
100110 and 2207250 volts.

‘840 °
AC/DC COMMUNICATIONS RECEIVER

Seven valve superheterodyne with R.F.
stage.

Frequency coverage 30 Mc/s. to 480 ke/s.
Gear driven tuning with 140/1 reduction.

®

[ ]

[ J

® Mechanical bandspread. Accurate re-
setting.

® B.F.O. and noise limiter.

@ Internal loud-speaker. Headphones jack.

® Robust diecast construction. Rustproofed
steel case.

@ Suitable for tropical service.

® Weight 30Ibs. Size 163" x 104" X 83" high.

List Price (in U.K.) £45

PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS &

"STRATTON & CO. LTD.. EDDYSTONE WORKS, BIRMINGHAM, 31

SERIES 100
MULTI
RANGE

TEST SET

RETAIL PRICE

£1U-4-0

COMPLETE

An inexpensive Test Set
with 21 basic ranges

The Pullin Series 100 Multi-Range Test Set is an
inexpensive piece of equipment invaluable to radio

and electronic engineers. It is 2 compact, portable
instrument with 2 total of 2] basic sell contained
ranges which provide adequate facilities for the
measurement of A.C. voltage, D.C. voltage and current,
and resistance. All voltage measurements are at

10,000 Ohms per volt.

PULLIN .

INDUSTRIAL  SWITCHBOARD
MEASURING

INSTRUMENTS
LABORATORY INSTRUMENTS
Electrin Works, Winchester Street, Acton, London, W.3,
Phone : ACOrn 4651-4995.

DYNAMOMETER TEST SETS

INSTRUMENTS (PULLIN) LTD

1

|
|

8 6. Brown

SINGLE
HEADSET

with

BOOM !
MICROPHONE |
for :— !

TELEPHONE OPERATORS |
CONFERENCE INTERPRETERS
BROADCASTING TECHNICIANS

Designed with fully ad-
justable single earpiece
and microphone. Leaves
both hands free. Enables
operators to listen and
speak, independently.

Earpad and Microphone
housings moulded from
dermatitis-proof rubber.
Designed to withstand

S. G. Brown provide Head-
phones and associated equip-

ment for all known purposes. very heavy wear.
Brochure ‘“S$” sent on {Available with two ear- |
reguest. pieces if desired).
Telephone o ’p"’, - !
7241 & % 2

SHAKESPEARE STREET, WATFORD, HERTS

(3)




362 THE. SHORT WAVE MAGAZINE September, 1954

SURPLUS

AERIAL EQUIPMENT. R.C.A. YAG! 5 element 420 mfcs array on
16” mast mount 30/-; 24” PARROT CAGE, 2 element array on
pole mount 25/-; 45ft., 9 section, I1” dia. Steel Masts £5/10/- ;
BC610, 18t., 6 section, tapered whip 30/-. Heavy sprung base 25/~ ;
9ft. solid one piece tapered American police Whip 12/6 ; 100 WATT
WODEN BROADCASTING TRANSMITTERS, sell contained
in 4’ 6” cabiner, mains input 250 watt, triode output H.T. 2200v. fully
valved £22/10/-. McELROY High Spced Morse Equipment. Trans-
mitters £5 ; Rezorders £4 ; Tape Pullers £4 ; TG-10 Electromc Keyers
with tapes £24 ; Perforators 35/-. TRANSMITTING VALVES.
YU-29 (ESU-150) 20/-; VT-26 I5/-; DET-12 20/-; AL-60 12/6;
42128 42/-; 35T 25/-. TRANSMITTING TRANSFORMERS.
All Primaries 200/250v. and Woden or Foster make, and suitable for
F.W. Rectifiers (A) 4480, 2240, 2000v. at 300 m/a CT. 10 x 9 x 8, 62 ibs.
95 /- ; (B) 640v. 200m/a. 4v. 6a., 4v. 3a., 4v. 3a., 6 x 6 x 6, 22 |bs., 65/ ;
{C) 7.5v. 132, 4v. 6a., 4v, 3a., 4v. 3a., 4v. 4a. all CT, 7 x 7 x 6, 19Ibs,,
45/- ; (D) 1500v. 400 m;a 9 x 9 x 7, 42 Ibs., 55/ ; (E) I5v, 6a., 4.5v.
4.5a., 4.5v. 2.5a,, all C.T., 5 x 5 x 5, 10 Ibs,, 30 /- ; (F) 175v. 60m/a, three
at 4v. 3a., 6.3v. 32, all C.T., 6 x 6 x 4, 10lbs., 30/-. TRANSMITTING
CHOKES (A) 20H, 400m/a, 5 x 5 x 4, l4lbs., 5kv, 39/- (B) 14H, 400
mija8 x 7 x 5. 28Ibs., 35/- ; (C) IH. lamp 10 x 10 x 9, 75ibs., 85/-; (D)
24/2.5H. 4/.05 amp,’7 x 7 x § 10kv, 25/—; (E) 500MH .6 amp I00VA,
15/-; 1.72H 4 amp 8 x 5 x 4, 13ibs.. 19kv (Kenyon), 25/~ ; 8H 80m/2,
3x3x3.8/-;.B75H2.5amp7x4x 4 [0kv. 15/-~. TRANSMITTING
CONDENSERS. AN T.C.C. or Dubilier. 4 mfd |.5kv 5 x3 > 3. 6/{-;2
mfd 2kv, 6 x 4x 1,6/- ; 4 mfd 3kv. 6 x 6 x 6, 12 /- ; 10mfd 2Zkv. 6 x 5 x 5,
14/-; 1.5 mfd 4kv, 10 x 5 x 2, 6/— ;05 m(d t6kv, 7 x4 x2,6/{—;2x.15
mfd. Bkv, 7 x 4 x 2, 6/~. VOLTMETERS. Elliott 23" 0/4v. +m/a
FSD 20/~ : ditto double range 0/25/150v., 20/~ ; dirro O/5v.; 12/6.
MISCELLANEOUS. Type 45 Rectifiers 1200v. 200m/a, | cwt. £9 ;
Type 46 220v. 110m/a and 6v. |3 amps, | cwt., £€7/10/- : RCA ET.
4336 Modulator Input Transformers, 15/-; ditto Filament 10v 6amps,
15/~ ; ditto Amplifier 700v. C.T., 6.3v., 5v., 25/-.

H. HARRIS, ORGANFORD, DORSET

Lytchett Minster 212

TI15¢ TRANSMITTER UNIT

Medium high powered by C.W., M.C.W., R/T. Three ranges : 10-5.5 mc/s,
5.5.3 mc/s, 500-200 kc/s. Complete with four valves, etc., in metal case,
14” x 164" x 8+”. External power supply required.

ASK FOR 39 CARRIAGE
SM/ESA. Each 716 EXTRA
VISUAL INDICATOR TYPE I. Ref : 10Q/2.

Dual reading left/right. D.F. meter for R1155, 23”. Scale overall. Dim.:
31 x 2:”. In used condition.

ASK FOR |2I6 POST
SM/HB62A. Each PAID
I.F.F. RECEIVER R3109. Ref.: |10DB/506.

Ceontains motor Generator, input 24v.,, 1.8A D.C. Output 480v., .04a D.C.,

with a gear box operating a switching mechanism to derune the receiver
at time intervals. Plus, 4/VR65A (SP4|) 2IVR91 (EA50), 2/CV6 (Det. 20),

valves. ett., Metal case, dimensions : 127 x }2” x 8” weight 24 1b
ASK FOR |9I6 CARRIAGE
SM/H96IA. Each

RECEIVER 6A

Channel Checking Unit working on 49-100 metres. Concains 5/VR91 (EF50),
1/6K8, 1;VYR55 (EBC33), IVR53 (Ef39) valves. Thermal switch breaking at
85 degrees F., etc., etc. In metal case 85" x 77 x 10”.

ASK FOR 29/6 CARRIAGE
SM{H477A Each 2/6 EXTRA
I.LF. TRANSFORMER

465 ke/s. standard type. Dim. : 34”7 x 137 x 13”7, Pigtail and plain A D.T.

ASK FOR 8/ i OST 1/-
SM/H977 per pair
or 3 pairs for 22/6 POST PAID
465 kcis mimacure type. Dim.: 247 x 1347 'x 1” plain permeability tuned.
ASK FOR POST
SMIH978 ‘ Each 1{-
or 3 pairs for 25/~ POST PAID

DINGHY TELESCOPIC MAST.
Aluminium Telescopes from 143" to 74ft. Seven sections, base dia: §”.
Weight 4 oz.

ASK FOR POST
SM/H489. 4I6 Each tgs
Order direct from Tel. : South 2706/9

CLYDESDALE 7%

2 BRIDGE STREET, GLASGOW, C.5

Southern Radio’s Wireless Bargains

TRANSRECEIVERS. Type ' 38" Mark Il (Walkie-Talkie).
With 5 valves and ready for use. Metal carrying case. Less

external attachments ....................... 30/- per set
TRANSRECEIVERS. Type “ 18" Mark lll. Comprising
Superhet Receiver and Transmitter. Two units contained in
 metal carrying case. Complete with 6 valves .... £4/10/-

per complete set

RECEIVERS. Type " 109" Built-in speaker. 8 Valves with
VIBRATOR PACK for 6é volts. Contained in metal case.
Benfect TorlaT OFE LT 1L L Ok EE ECE £5 each to clear
TELESONIC 4-valve Battery Portable. Complete with Hivac
valves in metal carrying case. Simply converted to Personal
Portable ............. £2 per set including Conversion Sheet
BOMBSIGHT COMPUTERS. BRAND NEW ex-R.AF.
Contains gyro, motors, rev. counters, gear wheels, etc, etc.
Ideal for model makers, experimeters, etc. ...... £3/5/- each
plus 10/- carr.

CRYSTAL MONITORS. Type 2. New in transit case. Less
EERLIB] e o s B oo 0o Ta P80 00006 0000 o060 6 /- each
LUFBRA HOLE CUTTERS. Adjustable # to 35in. For metal,
wood, plastic, etc . ... .. ... i 6/6
RESISTANCES 100 Assorted, all useful values, etc. Wire

........................................ 12/6 per 100
CONDENSERS 100 Assorted. Mica, Metal, Tub., etc. 15/-
per 100

PLASTIC CASES 14in. by 103in. Transparent. Ideal for maps
display. et 6
STAR IDENTIFIERS Type | A-N. Covers both Hemispheres,
= T I o e o e R e O 5/6

CONTACTOR TIME SWITCHES. In soundproof case,
2 impulses per second. Thermostatic control. Clockwork
MOVEMENT 4\ e eeeencaasnnnaneanaaraesans 11/6 each

REMOTE CONTACTORS for use with above .... 7/6 each

DIMMERS. Wire wound in bakelite case .. 1/3 each : 12 /- doz.

LANTERNS. For Darkroom or Parkmg with bulbs (one

spare). Takes standard twin cycle battery ......... 1/9 each
TRANSMITTERS. Type 1154. Brand new. Complete with
meters and valves in transit case ................. 37/6 each

CONVERSION KITS for 1154 Transmitters. New . 10/- each
Full List of Radio Books, 24d.

SOUTHERN RADIO SUPPLY LTD.

1, LITTLE NEWPORT STREET, LONDON, W.C2.
GERrard 6653

- SAMSONS

SURPLUS STORES

30ft. AERIAL MAST. Type 55. Comprising of 9 Ashwood
sections, and | metal mast top section with aerial clamp attachment.
Complete with base plate, guys and rings. Dia. of first section 147,
dia. of top section 3”. Supplied New in Makers Transit cases
with instructions 85 /-, carr. 5/-. 12in. Copper Plated AERIAL
RODS. Push-in sleeve joint, 8/6 per half gross, 15/~ per gross.
P.P. 1/6. Special Price for larger quantities ; very useful to gardeners,
AMAZING OFFER! First Time on Surplus Market, MINI-
ATURE ACCUMULATORS, made by Willard & Co., 36v.
0.2 AH. size 33" x 13" x §"., weight 5}o0z., 5 /-, P.P. 6d. 6v. |.2AH,,
size 337 x 13” x 3”., weight 4}oz., 7/6, P.P. éd. or set of three,
36v. and one 6v. in sealed container £1, P.P. 1/3. Brand new and
uncharged, easily filled with hypodermic syringe.. Brand New
Ex.-Govt. Hypodermic SyFinges, 2cc. complete with | needle,
4/9, P.P. 6d. Extra Needles, Box of 6, 2/6. 10cc. Syringes with |
Needle, 7/6 P.P. 6d. STORAGE BATTERIES, New and Un-
charged. Pritchett and Gold, 2v. 75AH. Built in teak cases,
£4/10/6, Carr. 7/6. 6v. 100-125AH, £4/19/6, carr. 7/6. Exide
10v. 5AH. GLASS ACCUMULATORS. Suitable for model
work or HT unit construction, 8/6, P.P. 1/6. FIELD TELE-
PHONES, Type D5, Complete with hand set and batteries,
buzzer calling. Built-in strong metal containers, £5 per pair.
Telephone Cable D.3 single. | mile drums, 55 /-, carr,, 5/-. Com-
mando Assault Telephone Cable P.V.C, very useful for the garden,
15/, per 1000 yard drum, P.P. 2/6. Admiralty Sound Powered
Telephone Hand Sets, No Batteries required, 35 /- per pair, P.P. 2/-.

169/171 EDGWARE ROAD
LONDON, W.2. Tel : PAD. 7851
I125 Tottenham Court Road, W.l. Tel: EUS. 4982

All orders and enquiries to our Edgware Rd. branch please.
Open All Day Saturday at the Edgware Road Branch.
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INTERESTED IN F.M.?

Companent Specialists since Broadcasting started.

Can supply all the parts for the

DENCO F. M. FEEDER UNIT

CALLING
S.W. ENTHUSIASTS

COURSES FOR
RADIO AMATEURS EXAMS AND P.M.G. Ist & 2nd CLASS
CERTIFICATES (THEORY). ALSO GENERAL COURSES
FOR S.W. LISTENERS

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

Send 1/6 for DENCO Booklet, with full constructional
details, also for price-list of parts.

SPECIAL PRACTICAL KITS

are available as part of our Radio Courses.
A typical Kit for beginners covers the
design, construction and operation of a
short wave 2 valve receiver. This Kit is
supplied upon enroiment, and remains

H. L. SMITH & CO. LTD.

your property.

287/289 Edgware Road, London, W.2.
Tel. : Paddington 5891
Hours 9 till 6 (Thursday, ! o'clock)

POST THIS COUPON TODAY

To E.M.LINSTITUTES, Dept

Subject(s) of interest...

R, 43 Grove Park Road, London, YV 4.

Near Edgware Road Stations, Metropolitan and Bakerloo. :::‘ri; ........ )
LT e e
*x UNIVERSAL ELECTRONICS x
WE OFFER YOU the following WE WILL PURCHASE

Guaranteed Used and New Equipment

TEST GEAR

AVO Model 7, £14. Madel D, £10. Avo
Minor £6. Signal generator, £10. Valve
Tester roller panel type, £12. Taylor Signal
generators. Type 65B, £9. 65C, £13. Wee
Meggers 250v, £7/10/-. 500v, £10. Taylor
Oscilloscope, type 30A, £19.

RECEIVERS

Eddystone 640, £22. 740, £28. S04, £30.
Marconi CRI00, £25. National HRO
complete with all coils, £25. B2 TX/RX
without case, £10.

TAPE RECORDERS

Simon B2, as NEWY, £30.
speed, £45,

Grundig, two
USA Webcor, two speed,

£60. Vortexion with Wearite deck. £60.
Baird Mk. 2, £40. Webster Wire recorder,
£25. Many other types in stock.

AMPLIFIERS

Leak TL 12 amp and pre-Amp, £26, as NEW
Rogers Amplifier, as NEW, £17. Quad
Amplifier with pre-Amp, £24, complete.
Connoisseur Amplifier Q10, as NEW, £17.

MANUALS

for Receivers : AR88D-LF. AR77E. Marconi
CRI00. Hallicrafters $X24. 520, S20R
HRO's. HQ120. B2TX/RX. MCRI. Photo-
static copies of the originals, £1/7/6
per copy.

The above is a small range from our large and comprehensive Stocks

DISPLAY AND DEMONSTRATIONS

To enable us to display and demonstrate our full range of electronic
apparatus we are, early in September, taking over ADDITIONAL
LARGE PREMISES at 22. LISLE STREET, W.C.2. We shall
also be able to give even better service to all who visit us or send
their orders by post.

27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2.

Shop hours, 9.30 a.m. to 6 p.m. Thursdays 9.30 a.m. to | p.m.

your surplus gear
—WANTED AT ONCE—

BC22¥’s 5o £28
R89/ARNS £25

Highest Prices given for equipment
in good condition.

TEST SETS :—TSI13, TS47, TSX-4SE,
TS148, TSI2, TSI174, TSI75, TS45/AP,
1-208, TS69, TS34. LM Frequency
Meters. R54/APR4 receivers or
Tuning Units TNI6, TNI7, TNIS.
RECEIVERS :—AR88D-LF, $X28, S27,
S27CA, RI1294, R1359 (and any VHF
receivers).

KLYSTRONS types 723/AB, 707A,
707B, 2K33, 2K39, and any Microwave
equipment.

TEST Equipment by Marconi, Muir-
head, Salford, General Radio, Bonton,
Dumont, Ferris, RCA etc.

We can Guarantee the highest price
paid for equipment in good condition.

__WE PAY SPOT CASH_

Write Call or Telephone
GERrard 8410 (Doy)
MEAdway 3145 (Night)
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OLIERANY 1 intors for Designers

VALVES

AND CONSTRUCTORS

N UMBER THIRTETEN

VU UUVUVUUVUUVUVWVWUVUUVUVUVUVUUUWUUUUVUYUVWYY

KT 66 BEAM TETRODE
«ULTRA-LINEAR” OPERATION

The so called ultra-linear operation of multi-grid
output valves where the screens are fed from tap-
pings of the output transformer primary winding
combines the economy of normal pentode or tetrode
operation with the low distortion and good damping
factor of the triode.

The diagram illustrates a typical circuit using
the Osram KT66. The output obtainable is of the
order of 30 watts with a distortion of less than
0.5%. The input required for full output is
0.6V r.m.s. The output transformer should be of
high quality with a primary inductance of 80H and
leakage inductance of the order of 15mH. The screen tapping
points include 20% of the turns of each half primary counting
from the centre tap. The anode to anode load resistance is 7Tka.
This circuit is suitable for reproduction of normal speech and
music, but must not be used continuously at full output, since
under this latter condition the maximun screen dissipation

will be exceeded.

Further
information
can be
obtained on
application
to

2700

0KR 7500

001uE

The Osram
Valve and
Electronics
Department

INPUT

TRETEA Cipar)
B65 4704 (4noutaut) 21X KT66

THE GENERAL ELECTRIC CO. LTD . MAGNET HOUSE - KINGSWAY - W'.C.2J
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FOR STABILI

to the nithdegree

QUARTZ2
CRYSTAL
UNITS

SALFORD ELEC
SILL STREET . SALFORD 3 -

PEEL WORKS

TRICAL INSTRUMENTS LTD

LANCS

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

AVAILABLE TO HAMS

SALE OF YALUABLE UNUSED COMPONENTS .1 sensationaL prices

1,000 CERAMIC VARI-
ABLE CONDENSERS
split stator, plated vanes,
spaced .035 ball bearings

I>uue:;"l{1 15/15 P.F,
extende spmdle
each 2/6

2,500 CERAMICTRIM-
MERS, air spaced silver-
plated vanes, 22pF. Pack-
ed |nd 10's agd singles,
screwdriver a lusx-
ment, 5/
5,000 STAND OFF
INSULATORS  only
miniature | |n:h 2/_

2,500 VARIABLE

CF(DNDE_N_SEF}S, 100
P ceramic insula-
tions. ...... each 2/-

2,000 VARIABLE CONDENSERS 50 pF.,
in screening case x 2%, Spacnng l/_
.040in. each

200 AM. CHOKES 60/100 mA. Core 5/_
Iin. 10/15 Henries each
MALLORY VIBRATORS.
6v. and 12v,, 4-pin ....... ... oo
PAXOLIN RESISTOR PANELS wnth ﬁxmg
brackets. Size 4in. x 3in. contains |-10w. 5| |/9
2-5w 120k. |-47k., 1-56k, 5w. Brand new ea.

200 VOLTAGE
VS.110/30mA., 4-pin base
24 TYPE 1154 TRANSMITTERS in transit
cases, slightly used, complete with valves.SO/
carriage I15/- ... ... ... . ..l

500 JUMBO 4-PIN UX CERAMICZ 6
VALVEHOLDERS, individually boxed ea. /

250 TRANS-
M TER

DENSERS,
split stator 250
pF.each section.
Heavily silver-
plated vanes
rounded and
polished, air gap
096, sealed

carmns,lO/_

each ...

100 POWER
UNITS, Type
309, 24 v.j27 v, in-out-put 250v. and 12v, Contains
filter panel with chokes, relay, metal recti- Is/_

fier, octal plug and lead, etc ... . each

1,000 POTS 100K, ! spindle ........ each I/'
500 POTS, | meg. -..oovvennnon.- each ﬂ/'
1,000 POTS, 3 gang each, 70K, ..... each | /'
1,000 HUMDINGER POTS, 100 ohrn 2/_
Miniature wire wound ........... each

1,000 POTS COLVERN.
watts. Wire wound, N.P. case
1,000 WIRE WOUND POTS, 2,000 ohm I /6
S-watts, E.case ..........iiiiiiiians

250 100K MINIATURE POTS, each '/'

MINIMUM ORDER 5/-- ADD EXTRA FOR
POSTAGE.

500 RECEIVING
CONDENSERS
4 gang, .0005—
celloghanecpacket
{.0003 OSC) 1.
each 2/
5/6,000 gross yds.
SLEEVING, var-
ious colours, 1
mm. and 1.5 mm.
Permanoid, Peri-
braid and Systo-
fiex. Minimum
order 100 yds. 6/_
per 100 yards

1,000 30-AMP. I-WAY
DOUBLE POLE
Charging Switches on 3in.
Ebonite Base, ex Admiral-
ry(scrapcopperand9d
brass, worth 2/-) ea.

5/6,000 COILS
SLEEVING,
10,000 YAXLEY TYPE

FLEX™
I mm. ..... per 100 yards
1-pole 6-way

Swutches, complete, less screws, with knobs 6d
each

MICRO

6/-

1,500 WAVE CHANGE, 2-wafer 6- pole I /3
3-way switches,

7,500 VALVEHOLDERS B9G, Paxolm 4/_
doz.

2,000 VALVEHOLDERS, UX5, Amphenol '5/-

10,000 ERIE RESISTORS, 47K, 2-watt, boxsd in
50's and 5's. ERIE RESISTORS 1,200 ohm, %
watt. Boxed in 50's. Also 33K 2wat( 50K | wate,
DK | ware, 70K [-watt price 2 watt, 3d.;
1 wate, 2d. § wate, Id.

800 Wire-wound Vitreous 10-watt wire ends 9d

5000

NOTE OUR NEW ADDRESS WHERE WE HAVE A LARGE, WELL STAFFED DESPATCH DEPT.

WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD.
615 BORDESLY GREEN, BIRMINGHAM, 9. Phone: VIC 2078
WE HAVE HUNDREDS OF OTHER ITEMS, SEND SAE. FOR 4-PAGE LIST.
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EDITORIAL

. e Some years ago in this W ] Y
Competition years ago in SpaE [ [dulissed, D
) competitive element in Amateur Radio, with particular
reference to the working of DX as its expression. With the contest season upon

us once more, it is worth considering one of the less-obvious aspects of contest
activiry.

It can be argued that competition would be unnecessary—and even undesirable—
in that perfect state to which, but for the frailties of human nature, we niight
alreadv have succeeded. For two thousand years of recorded history, clever men
have been trving to change human nature, with no signs of success. Therefore,
it is reasonable 1o suppose thai the competitive element will remain one of the
dominant faciors in nearly all fields of human activity and endeavour, of which
Amateur Radio is one.

However, there are those who maintain that in Amateur Radio the competitive
spirit should be discouraged : and they can advance many good arguments 10
support their contention. But as in any other sphere, in Amateur Radio it is
competition that is the spur 10 progress. It cannot be gainsaid thar the great
technological advances during the vears after 1939 were vastly accelerated by the
pressure of war—which is another form of competition. Because of war, on both
sides results were produced in three years which otherwise would not have been
achieved in thirty.

Reflecting this argument into our own field, it can be shown that the competitive
element is a good thing for the progress of Amateur Radio. Thus is the practice
of the art improved and developed to the ultimate benefit of all concerned—
including those who have no particular interest in competitive activity for its
own sake.
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Mobile
Station
G3AMM/M
on Eighty
LAYOUT OF

A PRACTICAL

INSTALLATION

G. F. C. LAYZELL (G3AMM)

The notes accompanying the illustrations of
G3AMM M will suggest one possible line of
approach for those contemplating mobile
working on the commiunication bands. = The
receiver problem is met by using dry-battery
valves in a simplified superhet circuit, and the
transmitter is also stripped to the bare essen-
tials.. The aerial is a quarter-wave vertical
working against the car chassis, with the
radiating element brought to resonance by
means of a series loading coil.—Editor.

HE transmitter and receiver are separatc

units mounted in the same case. which is
the inside of a TUSB cabinet. The transmitter
rons from a dynamotor. while the receiver is
“all-dry.” The volume control incorporates
a DP switch, so that during transmission. the
volume may be decreased for monitoring, or
the receiver turned off. No drift is experienced
when switching on again. Some second-channel
interference was noticed at first, but the band-
pass arrangement obviates this. The receiver
may be peaked up on the crystal frequency.
as the band width of the whip aerial is very

90-volt and 1-4-volt batteries are
housed in a spare space on the modulator

narrow.

chassis. A closed-circuit jack in the 3V4
anode circuit allows either phones or a 5-inch
loud-speaker (with transformer) to be inserted
The speaker is mounted out of sight under
the dash.

Transmitter Side

There are two switches on the transmitter.
S1 puts on the heaters (HT cannot be applied
until this is on.) S2 is a DPDT toggle switch :
one side is for aerial change-over, while the
other operates the starter relay. The aerial
is fed via a Pi-coupler. With the centre-
loaded whip correctly resonated at the operat-
ing frequency, tank resonance is very broad.
The heaters of the 6V6 and TT11 are in series,
with a suitable resistance or dial lamp in
parallel with the 6V6 : or they may of course

Showing the essentials of the Transmitter, Receiver and
Power Supply Control Circuit in the G3AMM mobile installa-
tion. The dynamotor is mounted under the bonnet, near the
12-volt acc., and draws 5 amps on full load. The receiver
is a simplified superhet for 80 metres, using °‘‘all-dry**
battery valves, Denco coils and Denco IF transformers.
In the transmitter, V1 is 6V6; V2, TTI11; V3, 12AU7 ; and V4,
12AX7. Tlis a ‘‘ Class-B ' driver transformer, and the modu-
lation transformer T2 is ex-SCR522; an 0-50 mA plug-in
meter is used. with suitahle shunts, M in the diagram.
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£nd of
/3 ¢ whip J\\\\\\l\o\lll‘lgllﬂllllu! ))‘
4 hooks for fixing
gerta/ mount to
Steel tube car bumper
copper plated
Rubber
Aose-pipe
l O b O
{\k\—-————&’t screw
" Plan of mounts HT+
&—— )/ ————" Copper tube
: 5" fong
|€————Stee/ mounts
MOBILE AERIAL
MOUNTING
T €L MiNG] fOr cO-gx DYNAMOTOR FOR
on end of stee/ tube MOBILE TRANSMITTER IS

Details (left) of the whip aerial mounting ; the centre tube is a piece off the butt end, forced into the length of rubher hose, which is

then rasped down till it in turn is a tight fit in the 1-in. copper tube bolted to the humper. On the right is the electrical layout of

the dynamotor power supply unit ; condenser values are C1, G2, 0.1 .F: C3, .01 uF, 600v. working ; C4, 30 .uF, 500v. working. No
other smoothing is necessary. Note the HT fuse.

be run from a 6-volt supply, or a separate
lead taken fiom a tap on the 12-volt car
battery.

Whip Aerial

The aerial is a 13 foot “ fishing-rod ” type
of whip, as used on tank equipment, of copper-
plated steel and tapered. To make the mount
centre, a 5-inch piece is cut from the top of
the bottom section. The loading coil, placed
between the bottom and middle sections, is
wound on a 7-inch length of 13-inch diametet
paxolin tube 3/16-inch thick ; it consists of
119 turns of 18 SWG enamelled wire, close
wound, and covered with Selotape. The
actual number of turns depends on the con-
figuration of the car body and other local
factors. It must be adjusted accurately by
means of a GDO placed near a two-turn link
from the base of the whip to the car chassis.
A good plan is to make the acrial resonate
slightly above the operating frequency, then
lower its resonant point by means of a “ pig-
tail ” consisting of a length of up to 12 inches

The G3AMM/M 80-metre aerial arrangement for operation

on the move. The loading coil can be seen just ahove the level

of the car roof ; total height is 13} feet. The power loading,

from a 12-volt dynamotor, is 250v. at 125 mA total, with a
PA input of 8 watts_
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of 18 SWG wire clipped immediately above
the coil. This will allow adjustments to be
made when parked near buildings (or under
bridges) by bending a length back on itself.

Feeder Run

The 52-ohm coax is taken under the car.
passes up under the bonnet and goes into the
. interior via a grommet. together with the 4-
core cable from the dynamotor. Best
radiation is of course obtained from a top-

Open Wire
Transmission Lines

DESIGN, CONSTRUCTION
AND AERIAL MATCHING

P. M. CARMENT, M.B.E., A.M.Brit.L.LR.E.
(GSWW)

This article will be of great assistance to those
who need a clear explanation of the theory of
RF transmission lines of the open-wire type;
it will enable the beginner ro undertake with
confidence the design and installation of such
a system for amateur band working. There is
no need 1o reiterate the importance of the aerial
if successful results are to be obtained—here
we see how the highly-efficient open-wire RF
feed line should be engineered for correct
matching into the aerial —Editor.

RANSMISSION lines, more commonly
~ known as feeders, are used to convey
the RF energy from a transmitter to the
aerial system or, conversely, to convey the re-
ceived signal from the aerial system to the
receiver. When the general arrangement of the
station is such that the aerial system can be
connected directly to the apparatus in order
to attain the desired results, it is obviously
better to do this because no feeder system can
be completely loss free. However, in most
amateur bands and nearly all commercial
applications the requirements placed upon the
aerial system are such that it must be more or
less remote from the apparatus and connected
to it by a feeder line. In this article it is
proposed to give a non-mathematical treatment
of the subject of feeder installation. v
There are two main types of open wire line ;
tuned lines which deliberately operate with a
standing wave on them, and matched, or “flat ”

="

loaded whip. Even with the loading coil only
4 feet up there is plenty of sway when running
at 45-50 m.p.h., but so far we have not had
to go back for it!

The chassis of the transmitter/receiver
assembly is divided above and below by
screens into three compartments. This was
not found necessary. but merely done as a
precautionary measure. The receiver section
can be removed completely by unbolting from
the front panel.

lines on which no standing waves are intended
to be present. Before proceeding further it
will be necessary to ascertain precisely what
is meant by a standing wave and also to deal
with other line properties. The most impor-
tant of these is the surge or characteristic
impedance of the line. This may be described
as the same value as that of a non-inductive
resistor which will accept precisely the same
power from the generator as the line will accept
when the latter is correctly terminated. The
correct terminator will also have the same
value as the characteristic impedance and a
line so terminated will be flat, i.e., the termina-
tion will accept all the power and there will
be no standing waves on the line.

The property of characteristic impedance is
related to the physical size and spacing of the
wires and is given by the relationship

S
Z =276 log,, —
r

Where Z = Characteristic impedance in ohms.
r = Radius of the conductor.
S = Spacing of the wires from centre
to centre.

It should be noted that r and S must be in
the same units of measurement. The formula
only applies when the dielectric between the
lines is air. It is only accurate when the ratio
of wire spacing to wire radius is fairly large.
When close spacing is used the mathematics
become extremely complex. It is possible to
show a graph which will cover most normal
requirements. An example is given at Fig. 1.
For convenience, this graph has been con-
structed to use wire diameter instead of radius:
it will be found that SWG wire tables give
diameter rather than radius,

If a hypothetical feeder were infinitely long,
a current started down it would eventually be
completely dissipated and the current and
voltage distribution would be as shown in Fig.
2. If we cut this feeder at some point, the
current will no longer be able to dissipate along
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Fig. 1. Characteristic impedance of open-wire transmission
lines. From this curve, a line can be designed for any required
impedance match, e.g. for a 600-ohm line, the ratio S/d is
70, S being the spacing between the wires and d the diameter
of the wire; from the wire tables, we find that 18g. SWG
(a good practical size) is .048 in. diameter, making the spacing
S, for 600 obhms, 70 x .048 = 3.4 inches. Again from the wire
tables, we find that a one-pound reel of 18 SWG contains about
120 feet of wire, giving a feeder run of 60 feet, with a maximum
current carrying capacity of 1.8 amps. To build the line,
spreaders made from polythene rodding can be used, cut and
drilled to give a spacing between the wires of 3.4 inches.

its length, but will come to an abrupt stop.
As energy is still being introduced at the send-
ing end of the line, something must happen to
the current that has reached the open end ; it
cannot just shoot off into space. So it returns
back up the line to the generator and a standing
wave is set up. The returning current cannot
be accepted by the generator so it oncg more
sets out down the line and is again reflected.
This process continues until the standing wave
has built up to the maximum value allowed by
the losses in the system and is maintained at
that value. In practice a similar condition will
be set up if the line is short-circuited instead
of being cut. The short circuit cannot accept
all the power supplied by the generator. The
theoretical treatment of this condition is, how-
ever, quite different from that of the cut line.

Definition of SWR
Standing waves are normally expressed as a

ratio of maximum to minimum current along
the line, ie.:
I max.

Standing Wave Ratio (SWR) =
1 min.

There is, of course, no reason why the stand-
ing waves should not be expressed as a ratio
of maximum to minimum voltage, but in
practice the instruments commonly employed
are current operated. The neon lamp, fre-
quently used for rough and ready checks, is
an exception to this, being voltage operated.
The SWR can also be computed if the mis-
match between line and termination is known,

eg.:
If a 600-ohm line is terminated with an
600
80 ohm load, the SWR will be =75:1
80

In practice it is found that the calculated
values do not always hold accurately and there
are many accidental factors which can prevent
the line working strictly in accordance with its
theoretical design.

Reverting to our cut line, if we now terminate
it with a non-inductive resistor having the same
value as the characteristic impedance, all the
energy will be absorbed by the termination and
there will be no reflection and consequently
no standing wave. In other words, the voltage
and current will be in phase and the distribu-
tion will be as in Fig. 3(a). From this it will
be obvious that intermediate cases exist where
the load is either higher or lower than the
characteristic impedance. In all such cases
a standing wave will be set up. The standing
wave patterns for low and high resistive ter-
minations are given in Figs. 3(b) and 3(c). It
is also possible for lines to be terminated in a
reactance which may be either inductive or
capacitive. The standing wave patterns under
these conditions are given .in Fig. 3(e) and 3(g).

Matching

The process of fitting the characteristic im-
pedance to the load and the effective removal

L @

Fig. 2. Current and voltage distribution on an infinite line —
see text for discussion.
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Fig. 3. This interesting diagram shows the relationship
between voltage-current standing wave patterns and a variety
of the terminations likely to be encountered.

of any reactance is known as matching. When
the line is correctly terminated (or has infinite
length) it behaves in exactly the same way as
a non-inductive resistance having the same
value as the characteristic impedance. This

means that energy fed into the line will be-

continuously absorbed and travel outwards
along the line with a velocity almost equal to
that of light. The ratio of the velocity of the
wave along a line to that of a wave in free
space is known as the propagation constant and
varies according to the dielectric medium used
in the line insulation. For an open-wire line
completely insulated by air, the speed of pro-
pagation will, for all practical purposes, be that
of light or radio waves in space (186,000 miles
per second). The propagation constant can be
taken as 1. Such lines are quite practical by
using the strained feeder and metallic insulator
technique when very high frequencies are con-
cerned. The propagation constant for conven-
tional HF lines will be about 0-99. This delay
is mostly introduced by insulators, but for most
practical purposes it may be completely
ignored.

It should be mentioned in passing that solid
dielectric lines such as co-axials are quite a
different proposition, the propagation constant
generally being about 0-6.

Standing waves can be set up by feeder dis-
continuities such as sharp bends, changes in
spacing and the introduction of high capacity
insulators at undesirable points. These causes
must be avoided whenever possible otherwise
the line will have to be matched at several
points throughout its length. The maximum
amplitude of standing wave that can be
tolerated depends to a certain extent on the
type of service under consideration, but it is
obviously desirable to keep the ratio as low
as possible. In the case of short lines not
exceeding a few wavelengths, having only a
small number of supporting insulators and used
for low power CW service, a SWR of up to
10: 1 can be tolerated, always, of course, pro-
vided that the transmitter can be loaded to the
required input under such conditions. At the
other extreme, a high-power pulse transmitter
using a peak power of many hundreds of kilo-
watts will require that the SWR be kept below
1-5: 1 if serious corona discharge and flash-
over are to be avoided. A high SWR on high
power CW service will also cause flashover,
and in all probability, excessive heating at
current anti-nodes.

RF Into the Line

It is now desirable to discuss the generator
that will feed the line, i.e., the final stage of the
transmitter.  The generator has an internal
resistance which is largely a function of the
final valve. To understand this properly we
must distinguish between the DC and AC pro-
perties of the valve anode circuit. With a
given DC anode voltage and grid bias voltage,
the valve will pass a certain current. The anode

0
LL =

Fig. 4. Matching the PA valve into its own load, the tank
circuit. A correct match can be obtained by tapping the anode
connection down the tuned circuit.

alm—
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Fig. 5. Matching the tuned tank circuit into the transmission
line, which is the immediate load on the tank.

voltage divided by the current in amperes gives
the DC resistance, which is the figure required
for modulator load calculations, but is of no
value in the present consideration. When an
AC voltage is introduced into the grid of the
valve, we obtain an anode current comprising
a steady DC current with a superimposed AC
component. The valve offers quite a different
resistance to this AC component and this is
generally referred to as the anode impedance.
The load must be matched to this impedance
if the valve is to deliver its rated power output.
The immediate load for the valve is its tuned
anode circuit which is resonant at its operating
frequency and consequently has its own im-
pedance. The valve may be matched to this
by tapping the anode down the coil, as in Fig.
4, or by the choice of valve and L/C ratio.
We are now faced with the problem of
matching the tuned circuit to the transmission
line. This is normally accomplished by some
variation of one of the basic transformers or
filter networks shown in Fig. 5. In Fig. 5(a)
we have a straightforward double wound step-
down transformer, and (b) is an auto trans-
former. Fig. 5(c) is the well-known Collins
Coupler or pi-network. In the transformer
method, the adjustment of tapping points or
size of coupling coil is carried out by trial
and error, until maximum feeder current is
obtained consistent with correct anode current
loading of the valve or valves. (In practice,
the impedance of a short wave oscillator or
amplifier is not usually known with any degree
of accuracy, hence the empirical method). It
should be noted that simi’ar couplings can be
used in any instance where a feeder is con-
nected to a tuned circuit, e.g., the input circuit

of a receiver.

Correct matching of the generator to the load
is only necessary in so far as it is desirable to
obtain the maximum transfer of energy. A
mismatch at the sending end ~of the line will
only cause a power loss and will not in itself
cause standing waves to be set up.

Aerial Matching

The impedance of an aerial is a similar pro-
perty to the characteristic impedance of a
transmission line. It is quite distinct from
the DC resistance of the aerial wire which need
only be considered for special applications
which will be mentioned later. When an aerial
is correctly matched to its transmission line
it will accept all the power available provided
that the construction is such that it is capable
of handling this power, e.g., an aerial made of
thin wire and with no anti-corona fittings would
complain in no uncertain terms if presented
with some hundreds of kilowatts ! The im-
pedance of an aerial can be explained as
follows: Refer to Fig. 6, which represents a
centre-fed aerial. The power is conveyed to
the centre points along the feeder CA, DB.
An alternating EMF, E, will be applied at A
and B and an alternating current, I, will flow
at these points, hence the aerial will offer an
impedance to the feeder. This impedance is
measured by the ratio of E to I and will
generally have both resistive and reactive
components.

A centre-fed aerial will be found to behave
as follows: (a) The reactive component will
vanish when the length of the aerial is slightly
shorter than half a wavelength ; (b) For an
aerial exactly half a wavelength long, the input
impedance is 80 + 43j ohms, i.e., 30 ohms
resistive plus 43 ohms reactive ; (¢) When con-
ditions of zero reactance are realised the im-
pedance is found to be 73 ohms; (d) The
resistive component is maximum when the
aerial is approximately one wavelength long.
The resistive component is known as the Radia-
tion Resistance of the aerial. In other words,
the radiation resistance is the resistive com-
ponent of the aerial impedance at the feed
point, The value of the radiation resistance is
such that if the aerial was replaced by a re-
sistor. the resistor would dissipate the same
power as would be radiated by the aerial. If
a half-wave aerial is cut to a length which
differs slightly from the optimum length, it will
have a reactance and this reactance will in-
crease as the diameter of the wire decreases.
This is another way of saying that the sharp-
ness of tuning of the aerial depends on the
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Fig. 6. The impedance at the feed point of a centre-fed aerial —
see text.

ratio of its diameter to the wavelength.  This
property is of no importance in a CW installa-
tion operating on a spot frequency, but does
begin to matter if broad band operation is
required, or when the transmitter is producing
wide side bands as in the case of television and
pulse systems. In all such systems it is there-
fore necessary to use a fairly large diameter
aerial.

If two aerials are placed close together so
that each is in the induction field of the other,
their impedances are altered, and if several
aerials are placed close together this change in
impedance will be considerable. It can be
shown mathematically that the radiation resist-
ance of any one aerial in an infinite stack
(Some gain! Ed.) is 56 ohms. In a stack of
finite dimensions the impedance of any one
aerial will depend on its position in the stack.
The mathematical treatment of this subject is
very complex and is outside the scope of this
article.

Feeding the Aerial

We now tome to a consideration of the
various methods of feeding an aerial or array.
These may be classified into three broad types:
(1) Direct feed without the use of transmission
lines ; (2) Parallel-wire feeders : and (3) Single
wire feeders (the Windom) and co-axial feeders.
Parallel-wire feeders can aga'n be sub-divided
into open-wire lines, unscreened parallel wire
lines embedded in insulating material, and
screened parallel wire lines embedded in
insulating material. At present we are only
concerned with open wire lines. The point on
the aerial or in the array to which the feeder
is attached will depend on a variety of factors
and we will assume that this is specified by
the designer of the system to produce the re-
quired results, or in the case of a choice of
feed points, to provide a satisfactory mech-

anical arrangement in view of the physical
layout of the system and the type of structure
from which it is suspended.

As already explained, the surge impedance
depends on the spacing and thickness of the
wire. The most commonly used impedance is
600 ohms. Practical open wire lines can be
constructed down to an impedance of 200
ohms. Matching the line to the array is, of
course, simplified if the line impedance can be
made the same as the array impedance at the
feedpoint. Other considerations are the current
developed in, and the voltage developed across,
the line. It may be found that to obtain a
line of specified impedance, the conductors
must be extremely heavy in order that they
may carry the current without overheating,
or that the spacing of the conductors is insuffi-
cient to withstand the voltage across the line.
In such cases, it is usual to choose a line that
is working well within its capabilities and to
use a matching device at the array to make the
necessary impedance transformation. The line
spacing is also controlled to a certain extent
by the frequency. The spacing must be very
small in comparison with the wavelength in
order to keep radiation (or pick-up) down to
a minimum, The largest spacing that ‘is
normally tolerated is 0-01 of the wavelength.

In the ideal system, the layout of the feeders
should be symmetrical with respect to both
the ground and the array, but on high fre-
quencies this is found to be only of secondary
importance provided that the feeders are at
[east half a wavelength above ground. It is
extremely important that the length of each
leg of the line should be the same in order to
prevent unbalance.  Some difficulty may be

A
/39
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Fig. 8. (A) Single-line diagram to illustrate layout of strained feeder system. The quarter-wave metallic insulators, marked heavily
in this sketch, are described in the text (B) is the detail of tensioning arrangements in a feeder system of this kind, using non-
stretch wire such as cadmium-loaded copper.

found in achieving this when the line turns a
corner, but it may usually be overcome by using
‘lines in the vertical plane. This is only per-
missible when the line is well clear of the
ground, otherwise unbalance may be introduced
due to the fact that one leg of the line is closer
to the ground than the other over the whole
run. When using lines in the horizontal plane,
i.e.,, both at the same height above ground, the
only satisfactory method of turning a corner is
to change from horizontal to vertical disposition
at the bend. This changeover can be made in
such a manner that the spacing and line lengths
remain constant.  The unbalance will be
negligible unless the bend is very long.

It is normal practice to avoid sharp bends
as they have always been considered to intro-
duce impedance discontinuity. There is no
doubt that this is so with orthodox lines sup-
ported on fairly high capacity insulators. In
all such cases the bend should be made with as
great a radius as possible, even if this involves
an overall increase in the length of the line.
(See Fig. 7.) It was, however, discovered during
the last war that feeders used for spot fre-
quency working could be taken through right

angle bends with negligible loss by adopting the
strained feeder and metallic insulator technique.
Metallic insulators are usually quarter wave-
lengths of line shorted at the far end. The
principles of this technique are shown in Fig. 8.
In this type of construction it is advisable to
to use cadmium copper wire to withstand the
strain without stretching. On short runs it is
sufficient to use the rigging screw method of
tensioning, but on long runs it is better to put
on a concrete counter weight. This will ensure
that the tension is maintained under varing
temperature conditions. The tension required
will depend on a number of factors such as
wire gauge, length of run and strength of
supporting structure.

POSTAGE — PLEASE NOTE

Due to heavy postage charges, we must ask
that all correspondence to which a reply is ex-
pected should be accompanied by a stamped
addressed envelope. This need not, of course,
apply to correspondents’ reports for our various
activity features, to which in the ordinary way
no individual reply is given.
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Super Modulation
Simpliﬁed
AUDIO-RF DESIGN FOR AN
807 TRANSMITTER

F. HAGUE (ZB1AH)

Super-modulation is a method of carrier control
of considerable experimental interest, because
it enables results comparable with high-level
modulation to be obtained using very little
audio power. However, it is not quite as easy
as that, since the RF stage takes a form quite
different from the conventional push-pull PA
arrangement, and the secret of success lies in
setting up and adjustment. This article dis-
cusses a simplified Super-modulation system
applied to a 10-metre transmitter, a band which
is at present both suitable and convenient for
experimental work of this kind. The reader is
also referred to previous articles on the subject,
which appeared in our issues dated October
and November, 1950, and May, 1952.—Editor.

ITHOUT doubt super-modulation is a

system of control well worth amateur
-attention. Although many have had difficulty
in producing the desired result the labour is
well worth while. The author has spent over
nine months trying to find an easy way to
avoid the many variables which make the lining-
up procedure so difficult and it is believed that
the circuit shown is as simple as any yet pub-
lished. Though the circuit as given is intended
for Ten Metres it is evident that once operating
on this frequency, it is a simple matter to
modify it for the other amateur bands. All
that is necessary is to change L1 and L2 to
suitable values.

Power Supplies

One of the most important factors is the
construction of good power packs—since none
of these supply large currents only small
transformers are required, but careful design
of the smoothing arrangements is necessary,
choke input being desirable throughout.

For the transmitter discussed here, the follow-
ing voltages are required :

(A) 400-750 volts at 150 milliamps.

(B) 250 volts at 80 milliamps.

(C) Bias pack giving 270 volts and 45 volts.

(D) Stabilised screen voltage using either
VR150 and VRI105 in series, or two
VR150’s from Power Pack (A).

RF Section

The driver stage is an 807 valve, chosen
because it is far more efficient than the usual
6V6 or 6L.6; a variable screen supply R1 sets
the drive and avoids the necessity for variable
drive condensers C7 and C8. The anode supply
can be made variable from 400 to 750 volts,
since with this form of transmission the power
can be varied over wide limits with equally
good results. The only adjustment necessary
is to reduce or increase the audio gain R9.

Modulator

Though the circuit shown here is more or less
conventional, a word about the reason for its
choice may be useful. The first two stages are
low gain ; this has been found to prevent RF
feed-back, a desirable feature if the whole is
to be housed in one cabinet. The 6L6 was
selected because with 250 volts on plate and
screen the load resistance is only 2,500 ohms,
an important factor since good regulation is
necessary. T2 should be 1: 13 ratio, but as
the 6L6 will produce five or six watts a mis-
match can be permitted, only two or three watts
being required for successful operation of the
transmitter.

Construction

No hard and fast rules need be laid down—
suffice it to say that careful screening of audio,
exciter and PA is necessary and all the usual
precautions should be taken to avoid parasitics.

Adjustment and Operation

First check that both valves have the correct
bias and then with R1 at maximum apply HT
to the driver stage. Keep main HT off during
this operation. Tune L1 and C6 to resonance
and adjust R1 until M2 reads 3 milliamps. M1
should read zero. Now apply HT to V2 and
V3 and tune C12 to resonance and load the
aerial in the normal manner. Close coupling
is essential. M3 should read approximately
90 milliamps with 550 volts on the anodes of
V2 and V3, and M2 should drop to 2
milliamps. M1 and M4 should still read zero.
All that is necessary now is to speak into the
microphone, advancing the audio gain R9 until
M1 reads about 3 milliamps and M4 50
milliamps on speech peaks. It is essential to
test with a nearby station since this type of
transmission can easily be overmodulated, and
spreads badly over the band ; so use the audio
sparingly until tests have been made.

The PA and PM valves V2 and V3 should
have screen voltages of 255 volts for all anode



September, 1954

C

-t

FZJJ%&I

~

378 THE SHORT WAVE MAGAZINE
AN~ —— 400U
@ A}R/ CS
-
RFC/
/3w
s
(S|
nc.___ Z L
i l l
R 2
ce =2 |¢3 - 2R3
‘ 2
] j RFCE
c =R B= re
= 0=
3 ! = RS ¥ C/8
R=
R6 n= =5
¥ cr7 vs ] IT Vs
vq (
-
- = my
T/ <223 ROZ - o
| =- =
cis e
f wehen /{; /g .j..
Tl | Tl T

Circuit of a transmitter (for ten metres) usin
and V3 the PM (positive modulator) valve.

- ~270v ~dSv +255/ +40
ey N P e 50y

Super-modulation, as suggested by ZB1AIi. V1 is the RF driver stage, V2 is the PA
4, V5, V6 comprise the speech amplifier-modulator chain, in this case intended for &

m/c microphone. The V4, V5, section can of course be modified for any other type of microphone input, but whatever speech amplifier
is used, V6 must be fully driven and connected as shown. Details for setting up and adjustment are given in the text and all necessary
values in the table.

voltages of 550 v. and below, though the screen
can be raised to 300 volts for all anode voltages
above this point.

To make it easy, a Table is shown herewith
giving meter readings for operating conditions.

Given normal care, reasonable construction
and good components, it is a simple matter to
construct a neat transmitter giving an extremely
clean signal which will really cut through the
QRM. In case the reader has been told that
Super-modulation has many drawbacks and is
fraught with difficulties, a glance through the

OPERATING CONDITIONS

METER AND  UNMODULATED  ON SPEECH
FUNCTION CARRIER PEAKS
M1, PM Grid Zero 3 mA
M2, PA Grid 2 mA 34 mA
M3, PA Plate 90 mA 60 mA
M4, PM Plate Zero 50 mA

Plate HT V1, V2 =550 volts.

Readings taken at :
8 Screen HT V1, V2 =255 volts.

Table of Values

Circuit for a Ten-Metre Supermodulated Transmitter.

Ci6

2, C3,
c4, Cia,
Ci7, C20

Cs

Cl11, C26

C9, C10
C

i}
Cl, C8

]

fwnnwn

C13,C18,
C22 =

C23,C24,
C25
C15,C19,
c21

C6

c1n2

I

!

[ I A

0.1 uF

2 uF

25 uF

0.00005 uF Vari-
able

0.00005 uF per
section split sta-
tor

50,000 ohm poten-
tiometer

15,000 ohms

250 ohms

47 ohms

47,000 ohms

250,000 ohms
1.500 ohms

1 megohm
500,000 ohm Po-
tentiometer

M1, M2

M3, M4
T1

T2

IEN RN

i

= 5 wrns 1”7

10,000 ohms
50,000 ohms
1,000 ohms
100,000 ohms
800 ohms
20,000 ohms

2.5 millihenry R/F
chokes

dia-

meter

= 4 turps 24" dia-

meter, centre
tapped

0—5 milliamp
Meters

0200 milliamp
Meters

Moving coi}
matching Trans-
former Ratio

Modulation
Transformer
1:1.3

(Values are for Ten-Metre Band)
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following few advantages should set his mind
at rest :

(1) Reduction of mains consumption by
over 25%.

(2) Improvement in audio quality. It is
easier to get 3 watts of audio with no
distortion than a clean 50 watts, as is
required with plate-and-screen modula-
tion.

(3) Reduction of BCI and TVI to a large
extent ; careful screening may eliminate
it entirely.

(4) Less room taken up on the band. Even
with full modulation. your signal will
be extremely sharp ; 7 kc is the maxi-
mum measured spread. At least double
the number of stations could operate
on our bands than at present without
causing interference if everyone used
Supermodulation.

(= - ———¥

Practical Noise
Generator

USEFUL TEST INSTRUMENT
G. C. OXLEY, AM.LE.E. (DL2MW-G8MW)

A noise generator is an essentially simple
device which is yet of great value because it
enables comparisons to be made between
different receiver arrangements — particularly
on VHF—and adjustments to be carried out
for improved results. This article describes the
construction and applicat'on of a standard type
of noise generator.—kEditor.

UCH has already been written about the

value and use of the Noise Generator
in amateur experimental work. The generator
described here was built primarily for checks
on the 144 mc band but can easily be modified
for use at lower frequencies, particularly the
intermediate frequencies used in VHF work.
Now that CV172’s are available the valve
question is solved. This valve can be used

Table of Values

Fig. 1. Circuit of the Noise Generator.

Cl1, C2, Rheo 1 = 4 ohms
C3 = 500 upF Rheo 2 = 0.5 ohm
Cc4, C5, RFC = RF chokes (see text)
C6 = 200 uuF L = See text
R1 = 300 ohms S1 = HT switch
R2 = 100 ohms V = CVI72

(5) Increased efficiency of your valves; the
PA can be run at CW ratings, since no
audio voltages are applied to it; in
fact, it passes Jess current during
modulation peaks.

(6) Far more punch in your speech ; about
three times more audio or sideband
power is achieved as compared with
plate-and-screen modulation.

(7) Only positive audio is generated. The
carrier is suppressed, giving decreased
receiver noise and almost complete
elimination of heterodynes.

(8) Power packs can be small, and only one
high power pack is necessary for the
final stage, since there are no high
standing currents to waste power.

The writer would like to offer his apprecia-
tion to G4JB and G3BES, who co-operated
with initial tests.

in generators up to 300 mc.

The circuit, Fig. 1, is quite simple and was
arranged to fit in with the power units at this
station, allowing HT negative to be earthed.
The RF chokes are made by forming about 20
turns of 18g. enamelled copper wire on

("

R RS

6v, /A

heo. / -FZ Tc'3 1

Fig. 1. The circuit suggested by DL2MW, of which Fig. 2. is

a rather more elaborate version with a double-bank switch

(see text). A noise generator is an extremely valuable piece
of equipment for receiver comparison.

*‘HV

.q"': MD
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Fig. 2. In this circuit, rheostat No. 1 of Fig. 1. can be eliminated,
and R3 is a calibrated 4-ohm resistor tapped at _l, 2, 3 and
4 ohms exactly. The circuit to the right of the valve is as fig. 1.

the shank of a 3/16” drill. The filament
rheostats should be capable of carrying one
ampere, and the meter shunts are made by
parallelling resistors until the correct value is
found. (The values are not given, it being an
easy matter to work them out for the meter
available). As an 0.5 mA 2 inch “surplus ”
meter was used at DL2MW, marked in volts
0-15 and O - 600, shunts were made up to give
ranges of 0-05, 0-1, 0-3, 0-6, 0-15 and
0 - 30 mA. The 1, 3 and 6 mA scales are the
ones most used. For those who wish to
produce a better instrument a double-bank
switch could be used to switch in a suitable
value of filament resistance to coincide with
the meter range. Fil. rheo. 1 would not be

needed, and the meter would be protected.

against overload. The HT switch is necessary
for quick work. The coil L is slug tuned ;
2 turns 18 SWG enamelled on a 3/8” polythens
former will suffice for VHF applications.
Apart from one or two points. construction
is quite simple. A small box is used, with the
meter, meter switch, valve, and the 300-ohm
output socket on top: additional and near
the 300-ohm socket is an extra metal socket
earthed to the chassis. On the right hand wall
of the box is a Pye 75-ohm output socket and
~the HT switch; on the front is rheo. 2. for
fine adjustment. Rheo. 1, coarse control, is on
the other side. with a hole to enable the coil
core to be adjusted. Keep all leads on the
output side of the valve as short as possible.

The plug adaptor for 75-ohm output (taken
from the Pye plug) consists of a polythene flat
plug with a half-watt 100-ohm resistor let into
the body ; soldered to one end of the plug is a
short lead connected to a banana plug.

Operation

To use the generator one needs some kind
of output meter. A valve voltmeter or an
ordinary rectifier instrument is connected
across the output terminals of the receiver.
AVC or noise limiters must be out of circuit.
Connect the noise generator, by as short leads
as possible, to the input terminals of the
receiver. Leave the generator HT switched
off and the meter switch set on the maximum
range. Adjust gain of receiver to give a suit-
able reading on the output meter, e.g., if your
output meter has an 0 - 10 scale, set the gain
to give a reading of, say, 4. Now switch on
the noise generator HT and alter the filament
current until the output meter reading is
doubled ;: say 8 on meter.

Note the reading in milliamps of the noise
generator meter. Substitute this value in the
following formula: 2IR + 300, where R =
value of output resistance, 75 or 300 ohms.
and I = meter reading in milliamps.

This will give a “mnoise figure.” If this
figure is 5 or under you have a good two-
metre receiver. Try altering the coupling to
the acrial circuit of your receiver, or the
amount of oscillator injection in your con-
verter, and similar adjustments. If the noise
figure goes down you are going in the right
direction. You may find valves of the same
species, especially miniature types, will give
different noise figures. Reducing heater
current slightly,” altering anode and screen
voltages ; all may result in a reduction of the
noise figure. Without such a meter (unless
one has a very expensive laboratory) it is
practically impossible to tell when improve-
ments are effected.

Additional tuned circuits could be made to
plug in. Finally. you may take the common
logarithm of the noise figure and multiply it
by ten. You may then call the figure so many
decibels but it is better to stick to plain
“ noise figures.”

BRITISH NORTH GREENLAND EXPEDITION

Among those landing back at Pembroke Dock by
Sunderland F/B on August 11 after two years on the
Greenland ice-cap was Lieut. R. Brett-Knowles, R.N..
G3AAT. He was one of the two officers responsible
for the Expedition’s communications.
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L. H. THOMAS, M.B.E. (G6QB)

NOTHER month in which
nobody outside the tropical
latitudes seems to have worked
any real DX. What with activity
Jow. conditions poor and weather
shocking . . . we need something
to cheer us up. Maybe by the
time the Contest Season opens we
shall find something a little more
hopeful to say. A look at the
list (displayed elsewhere in these
pages) will show that there are
quite a few week-ends when
activity may be presumed to be
high on all bands. Get fired.
up. there, and add your signal to
the general welter—it may sound
like QRM. but at least it makes
something for others to Iisten to.
On the general topic of condi-
tions and DX-availability, it is
true to say that there is plenty of
interesting stuff to be worked on
the DX bands at almost any time.
The fairly recently-licensed
operator will want to get round
the European countries. and what-
ever we may say about DX. there
are always stations to work on
Twenty. The fact that what one
calls DX is not so easy these days
certainly does not mean that the
bands are empty! Numerous G's
are happily working away on the
DX bands, finding all the stations
they want; that these are Euro-
peans.  short-skippers.  Middle
Easterners and Africans and not
strictly DX does not, to them.
really matter a great deal. And
so it should be.

But as this is called a DX
column, we try and keep it to the
subject !

As usual, most of this month's
letters deal with the Top Band.
which remains a wonderful out-
let for energies that would be

wasted on the others, according
to those who stay up aloft. But
more of this later ; meanwhile, we
will start 'way down at the HF
end.

Ten-Metre Activity

QOur suggested ten - metre
Activity Sunday, July 25, had a
very raw deal from conditions.
Our mail bag contains a large
number of nil reports, as well as
three or four positive ones.
G3IDG (London, S.W.12) heard
38 G stations and 11 short-
skippers from Europe—49 stations
in six countries. Ten of them
were worked. Round about
August 4 a new country appeared
on the band in the guise of
F8FW/FC. who was operating
from Corsica on at least five
bands. His appearances on Ten,
calling “CQ Twenty,” caused a
little puzzlement, but they had
been arranged on Twenty before
he QSY’d.

A joint report from SM7AEB
and SM7BOA says that they en-

PK4KS

CALLS HEARD, WORKED and QSL’d

joyed the Activity Sunday from a
* vacation QTH ” about 120 miles
from Malmo. They heard I1ATS.
HBO9NU, DI4YK. CTICF and
G3DJQ. The transmitter used
only 15 watts to a tilted folded
dipole, and QSO’s were pretty
scarce. But the SM’s say “ These
results must seem to you very
poor, but to us who have heard
nothing for a long time they were
quite encouraging.”  Apparently
that particular part of Sweden is
very poor for DX in any case, and
they have not even been able to
work G’s on Twenty for some
time past.

The 21 mec Band

Now here is a band where there
has been some DX around. On
one of our rare Sundays off we
spent some time there, and were
quite surprised at the way signals
kept popping up and fading out
again.

F8FW/FC provided a new
country for a lot of G’s, including
G3HCU (Chiddingfold). who also
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raised CR6BX, HCICV and 9NT,
LU. VQ4, ZC4, ZE and ZS.-

G5BZ (Croydon), during some
spasmodic activity on the band,
raised ZC6UNS, OD5SAV, CR6AI
and F8FW/FC — the latter on
both CW and phone.

GW3AHN (Cardiff) also col-
lected the Corsican for a new one.
together with CX5AF (phone) and
FY7YC (CW), but he thought con-
ditions very poor and was enticed
away to 14 mc. G3DO (Sutton
Coldfield) added one with the
popular FSFW/FC, but mentions
nothing more on the band.

The 14 mc Band

Although a perusal of KV4AA's'

DX Column, and a further glance
at the Southern Californian DX
Club’s Bulletin give one a mouth-
watering picture of DX on this
band. the fact remains that it
hasn’t been coming in here. True.
we always hear something such
as JA, VS7, VS1, W6 or South

Americans if we listen at the right
time of day, but we don’t call
those DX any more. Turn to
just a single page of the Southern
California boys’ broadsheet and
you read of VKIDY, 1EG and
1PG ; FB8XX (Kerguelen) ;
KG6IG (Bonin Is); ZCS5FM;
SV2RI1 and SV9UN (from Rhodes
and Crete) ; FOS8AD and VUS5SAB.
All right, we won’t go on tor-
turing you . . . but that’s what
it’'s like if you live in or near
the Tropics. Our only consolation
must be that the folk living fur-
ther North than we do must have
an even thinner time of it!
Among our own correspondents
GW3AHN worked ZD6BX, with
MP4BBL and PX1AB as new
ones. GSBZ collected ZD3BFC on
phone, while CW brought him
ZD6, 783, 457, CE, VP9, KZ5,
FP8, LUSZS (South Shetlands) and
a lot more, including VQS8CB
(Chagos) for an all-time new one.
G5BZ’s Five-Band score (like a

“, ... Am equipped for fully portable[mobile operation . . . .

FORTHCOMING CONTESTS

LABRE Contest ; September 4-5 (CW)
and September 11-12
(Phone).  For rules,
see  August  issue,
p.325. E

VK-ZL Contest : October 2-3 (Phone)
and October 9-10
(CW). For rules, see
August issue, p.323.

World-Wide
DX Contest :

QOctober 23, 0200
GMT — October 25,
0200 GMT (Phone).
October 30, 0200
GMT — November 1,
0200 GMT (CW).
Rules as in former
years (multipliers for
Zones as well as
Countries). Code
number comprises
RST (or RS) report
plus contestant’s Zone
number — not a

varying serial number,

lot more) has taken a downward
turn this month. The reason is,
of course, the pricking of the
“UU?” bubble, covered in our
last. We don’t intend to say any
more about this disgraceful busi-
ness. except to confirm, finally,
that the whole series of “expedi-
tions ” was purely imaginary and
that all the various “UU” calls
with nice new prefixes came from
the same spot—Khartoum. (QTH
OK in Call Book!)

Forty and Eighty

The minutest scrutiny of the
month’s mail does not reveal one
single letter referring to Forry ;
nor have we even heard of any-
one working DX on that band.
Sufficient comment, therefore, that
we heard the members of a phone
net on Eighty discussing the pos-
sibility of getting going on Forty
with a view to some offensive
operations—sitting on the various
** pirate ” stations between 7000
and 7100 kc. While we admit the
desirability of occupying our
legitimate territory to the full. we
doubt whether 150 watts and the

average amateur aerial system
would have much effect on the
* pirates.”

Amateur Radio, it seems, is one
of the few remaining groups
which remains a minority and a
quiet and well-behaved one: in
most other spheres to-day it seems
to be the minority that makes the
most noise and gets the most
attention!
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Neat table-top layout at G6UG, Grimsby. The transmitter (on
of a combination of BG453/BCG454 units,

Various devotees of Eighty, par-
ticularly at the CW end, have
added F8FW/FC to their col-
lection. He certainly did use the
bands during his spell of opera-
tion. The station was run, by
the way. by HB9LA; QSL’s
should go to him or via US.K.A.
It seems that he was hoping to
sign  HBYLA/FC. but licensing
conditions made the other call
necessary.

G3JKO (Nottingham) has been
using 2 watts on the band, and
with that small power has worked
8 countries and 39 counties.

Top Band Topics

The many ‘chasers after WABC
have occasion to be grateful once
more to GSPP (Coventry), and
also to GS5RI (Hexham), whose
portable DX-peditions in Scotland
stirred up a lot of activity and
gave many new contacts. Coun-
ties made available by these two
intrepid explorers included Ross,
Sutherland.  Inverness. Nairn.
Dumfries, Perth. Sutherland,

Peebles and Kirkcudbright! Some
of the top-scorers in the ladder
have gone up as many as Six
rungs in consequence.

G3HDQ (Woodford) has now
topped the 80 mark, but would
very much like to find Ayr. East
Lothian. Berwick, Selkirk and
Roxburgh. He also asks if there
is a Top Band station in Mon-
mouth any longer ?

G3JBK (Bexleyheath) has been
on the band for six months and
has yet to find a GW station of
any kind! He is even prepared
to learn the language in order to
get a contact. . . . (See later para-
graph headed “ AW.R.S.")
G3IBK is now attached towards
the bottom of the ladder with a
score of 20 and 25.

G3IGW (Halifax) claims his
second WABC, the one earned in
Scotland having been despatched
quite a long time ago. Many of
the counties worked from his G
location were amassed before he
became GM3IGW — and with a

the left) is band-switched for 3.5, 7 and 14 mc. The receiver consists
working with converters for Twenty and Ten.

mere CO on 1775 or 1860 kc, at
that. We don't imagine he will
claim a third WABC from his
portable expedition in Ireland. but
you never know. . . .

G3FUR/A put Rutland on the
map for a while, and gave a new
one to G3JZQ (Waltham Cross);
he heard OKIAK at good
strength, and says it seems that
winter conditions are almost
round again.

G3JHH (Hounslow) succeeded
in raising this same OK1AK. but
is rather annoyed at the behaviour
of two operators who worked him
just previously ; having finished.
they stayed on the frequency to
call each other and exchange con-
gratulations. 'JHH did finally get
through. but would like the Y orks.
boys concerned to know that he
is not at all grateful to them!

G3CO (London. S.E.14) ex-
presses his thanks to G5PP and
GS5RI, and says * What a differ-
ence in the level of Top-Band
activity this summer, compared
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with previous years! ™

GI6YW (Belfast) bumped his
score up to 87. with the neces-
sary assistance from GM-land ;
he is QRT on all other fre-
quencies. but hopes to get some-
thing going . . . some day!

G3BRL (London. W.5) is now
on again. the notorious aerial sys-
tem having been reinstated by
himself and G5SX. Perth. Kirk-
cudbright and Monmouth have
been added.

GM3OM (Larbert) sits "way up
top with no fewer than 92 worked
and 90 confirmed! He awaits
G3IGW's visit to Gl-land with
great interest. and asks whether
no one will volunteer for an ex-
pedition to Alderney and Sark. It
even looks as though Working All
British Counties will come within
the bounds of possibility.

G5LH (Horbury) added Kirk-
cudbright, but missed the others.
G2NJ  (Peterborough). operating

21 m¢ MARATHON

(Starting July 1, 1952)
STATION COUNTRIES
VQ4RF 108
GW3AHN 104
G5BZ 103
G4ZU 102
G4ZU (Phone) 95
G2BW 92
DL2RO 92
G2WW 89
G3HCU (Phoney 88
G2BJY 81
GW3AHN (Phone: 77
G2YS 74
G3DO 72
ZS2AT 67
ZBIKQ 64
G3CMH 64
ZB1KQ (Phone, 63
G3FXB 62
G3CMH (Phone) 62
5A2CA (Phonei 60
G6QX 57
GM2DBX (Phone: 42

from his boat in Hunts.. raised
G3JFF/MM. at Torbay. He
passes on  various notes —
G3FUR/A. Rutland; GM3JFG/A.
Inverness ;: and also GM3INW/A.
from Peebles. The new licensing
conditions mean that G2NJ drops
his “/A™ and is plain G2NJ both
from Peterborough and from the
boat in Hunts,

G3JKO (Nottingham) went up
nine rungs. thanks to the GM ex-
peditions;  he also collected
G4AVF/A (Suffolk). G3FUR/A
(Rutland) and G3COV in Cumber-
land. “JKO is now keeping down
to 2 watts in order to take part
in the QRP Society's * 200 con-
test.

Late Flash: Look out for
GI3IGW/A on the following
dates (but *“subject to modifi-
cation ): September 21 and 22,
Londonderry : September 23
and 24, Tyrone; September 25
and 26, Fermanagh. G3IGW will
be accompanied by G3JML and
possibly also by G3IHWU. The
entire band will be searched to
give a chance to CC stations.

General Patter

G3FN (Sheffield) worked
OZ1AD and was asked to listen
for OZ7BA. who had W2ZXM
(Kurt Carlsen of Flying Enter-
prise) in his shack. The intrepid
skipper himself was expected to
be visiting London towards the
end of August.

G3JJZ (London. S.E.6) asks
what has happened to the
“Young Ops. Club™ that was
proposed a few months ago. He
is now an OT (aged 17) and too
old for it. but he would like all
YO's to drop us a line so that
we can publish a list of operators
under 17 years of age. 'JJZ him-
self has been active on four bands.
mostly 160. where he has scored
40 counties confirmed. He has
been playing with the modified
OZ7BO El-Bug, as described in
the Magazine two years ago.

G2ZHKU (Sheerness) spent a
busman’s holiday with G6AB. and
operated " /A" on Eightv with
a 6AG7 CO and 5 watts. He had
some nice 579 reports from round
Europe. and is beginning to won-
der whether we were not happier
in the davs of crystals and QRP

Short Wave Magazine
DX CERTIFICATES

The following have been
awarded since the publication |
of our last list, in the
June issue :

WFE
No. 18 VK3CX (Canterbury)

WNACA
No. 71 DL1GU (Flensburg)
72 KP4KD (San Juan)
73 PY1AQT (Rio de Janeiro)
74 PY4KL (Juiz de Fora)

FBA

No. 38 DLIGU (Flensburg)
39 DL2RO (Hamburg)

WABC
No. 65 G3JHH (Hounslow)
66 G3IJML (Huddersfield)
67 G3IGW (Halifax)

Details of MAGAZINE DX AWARDS and
CERTIFICATES, and the claims required
for them, appeared in full on p.323 of
the August, 1954 issue.

than we are now with VFO's and
150 watts.

News from Overseas

VP4TP (Point-au-Pierre, Trini-
dad) sends an up-to-date list of
VP4 stations which we will hold
for reference. Roughly 31 of
them are active. VP4TP himself
is ex-G3CBF - MP4K Al - ZC6BF-
4X4BF! He will be working on
Forty and Twenty very shortly
and will be looking for G's from
2100 GMT onwards. CW only.

ZL3JX and ex-GM3FVX, while
bound for New Zealand, had a
* fortunate © breakdown of their
ship at Panama. and were enabled
to sample the hospitality of the
KZ5's for a few days. They de-
scribed it as “ overwhelming.” and
they had the best time of their
lives. The KZ5’s particularly
asked them to try and stir up
more activity on 21 mc; the
shacks there were most efficiently
run and the stations very slickly
operated. A memorable occasion
and a most fortunate breakdown
for the two concerned!

VQ4FB is ex-G3CAT. and is
active with a B.2 and an HRO.
He is looking for G's and is also
running a net with VQ4AQ. 4CH
and 4RF on Eighty. QTH: 1/P
Ward. Signals Officer. Kenya
Police Div. HQ. Meru. Kenva.
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(Thanks to G3HT for this infor-
mation.)

VQ4El had a brief burst of
operation from Zanzibar. signing
VQIDT. So far as we know the
only G he worked was G6ZO. His
card from Zanzibar savs " All FB
in VQIl-land except DX! ™

Harry Lawton of Huddersfield
is Second Engineer in the M/V
King Neptune, and sends some
very interesting news of his
travels. They left the U.K. last
December and arrived at Madras
in time for a big radio exhibition.
where VU2FB was contacted.
Thence via Sarawak to Japan (no
QSO’s) and then to U.S.A.. where

TOP BAND COUNTIES
LADDER

(Starting Jan. 1, 1952)
Station Confirmed Worked
GM30M 90 92
Gl()fW 87 87
GSIM 87 87
GSLH 83 86
GM3EFS 85 86
G6VC 84 84
G2NJ 82 88
G3HDQ 81 82
G3CO 73 80
G3HIW 73 79
G3IVH 70 73
G3BRL 70 72
G2AYG 69 70
G3JEQ 68 79
G3JEL 67 74
G3HTIL 66 70
G310X 63 74
G3IGW 62 76
G3EUK 62 69
G3IFTV 60 68
G3iDO 60 - 64
G3ITY 52 61
G8VG 50 60
G3IKO 49 68
G2HKU 48 30
G3JiZ 40 43
G3iBU 32 41
G3HZM 30 42
G3JZQ 26 33
G3JBK 20 25
G3IHMF 17 20
G3JKM 15 36

Station of G2BTJ. Liverpool, 18, who started with an AA licence in 1939. Reopening
in 1946, the present transmitter is of particular interest in that it runs an 829B in the

final, taking 150 watts input on (mainly) For
used in VHF transmitters, can equally well
and make for a very compact PA layout.

ty and Twenty ; valves of this type, normally
be employed on tbe communication bands,
The recéiver at G2BTJ is a Hallicrafters

S$.20, and the station is also equipped for CW phone operation on Top Band.

numerous W7's were met.

The next hop led to Panama,
Curacao and South Africa. where
ZS1KP was encountered. Next to
CR7-land and then to Mauritius.
VQ8AL disclosed that he and
VQ8AR are proposing to go fo
Rodriguez Island in January 1953
for a holiday of 10-15 days. This
place is about 330 miles east of
Mauritius and should count as a

new one.
Another note of interest —
~ Mac ™~ of VP8AD. formerly on

South Georgia. is now LUSAAS
in Buenos Aires.

G6UT (Bishops Stortford) drops
a line to say that he has now
retired. and will be spending six
months at Wrynberg, near Cape
Town. He has applied for a ZSl
call and will notifv us if and when
it comes through.

Visitor from ON

ON4QX. of Antwerp, is touring
Europe. and will be in London
from September 19 to 23. staying
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at the Regent Palace Hotel. He FIVE BAND DX TABLE
would like to meet as many POST WAR
amateurs as possible during that
period, so we hope that some of st o 8 tel 11 £
his many friends will take note of Station % 3.5 7 [14]21]28] £ Station 5135 7 |14]21|28
this and get in touch with him. = mcmcmcmcmcg -4 ‘mcimcmcmcmcé
‘ |

A.W.RS. . DL7AA 649 85154216 90(104)221|| G6QX 407 51| 96l146] 57| 57170

G3EJF (Tottington) tells us that G6QB 587] 52107220 73135234 G5Fa 406‘ 34/118/150 31 73(166
the Army Wireless Reserve Squad- i
ron will be in camp at Chester GSBZ 562 60/111223/103| 65/229|] G2YS 1384 53| 68/143) 74 46158
from September 25 until October G2VD 493 47| 89178) 70/109/187]] G2BW :357| 24| 57)144] 89| 43[161
9. During off-duty hours it is G4z 487 12| 45208]1021120210]| GM2DBX* 337 27; 31156] 42| 81]167
hoped to put some of the rarer i j
Welsh counties on the air (Top G2WW 479 23! 70/190| 89/107/197( ZB1KQ ;234 6| 34/118 64 62]139
Band) with portable stations. Any G2BJY 464| 48| 78141 81/116/181}} G8VG :280| 36 76/124] 18] 26(141
of the following calls may be ex- G3FXB 456| 64117174 62| 39178 G2DHV 1177) 20/ 230108 11| 15112
pected: G3ADZ, 3AMO, 3DNQ, o . ‘ i Lo
3EJF, 3FDU, 3FQN, 3ICR. Lo 2 TN R
3IFM, 3JAY, 3JBV. 8PG. L rn
The stations will send an abbre-
“ﬁ?eg fgrm of the co.unty.from been issued to KP4TF. who FB8BK is a call worth remember-
WikiChn (HEV) edfies GPEALING, dmmies expects to operate in November. ing. as he may be on f{rom
diately after the call-sign. ZD8V, heard recently, is Tromelin Island.

apparently Not  Good. An That is all the news for this

DX Strays

KC4AB was expected to be on
the air from Navassa Island
(14100kc  CW  and 14296kc
Phone) from August 10. At the
time of writing he had not,
apparently, emerged from the
- searched-for ” category. How-
ever. we gather that KC4AC has

Tokelau

will also

one) may be

Island,
VR2BZ proposes to take a 5-watt
transmitter on his next visit, which
include Tonga,

official reply to KV4BB, by cable
from Ascension Island, stated that
there was no activity there.
A signal (but probably a small
expected from
ZM7,

month, Please note the next
deadline — first post on Wednes-
day, September 15. For the month
following (overseas readers please
note) it will be October 15. Address
all news, scores and claims to “DX
Commentary,” Short Wave Maga-
zine, 55 Victoria Street, London.

S.W.1. Until then, 73 and BCNU.

where

VRS,

H.R.H. SIGNS VESRZ

During his visit to Yellowknife, on the Great
Slave Lake in the Canadian Northwest, on August
11 last, the Duke of Edinburgh went on the air
from VE8RZ on the 80-metre phone band. This
was by way of being a “ private broadcast™ on the
VE8 phone network. The Duke’s speech—reported
in the daily press in this country on August 12—
was re-broadcast by the BBC in * Radio Newsreel”
on the evening of August 11. Except for an edge
of QRM in the background and a trace of modula-
tion hum (which might have been brought in at
some stage of the recording) it was a very good trans-
mission ; this says much for the excellent signal
radiated by VESRZ, located in a timber-buiit house
and owned by Mr. R. Murray of the Department
of Transport. NN\W.T. In the course of his remarks.
His Royal Highness made no direct reference to
Amateur Radio—but we may be sure he was pre-
vailed upon to sign the log at VESRZ before leaving!

SOUTH AFRICAN REQUEST

Readers are referred to the letter from ZS2JW
which appeared on p.351 of the August issue of
Short Wave Magazine, inviting them to participate
in an important radio test to be carried out during

the eclipse of the sun in South Africa on Christmas
Day. So that those wishing to co-operate can be
fully briefed, they are asked to write to ZS2JW
before October 1st—see August issue for details. and
his address.

CARDS IN THE BOX

If your callsign appears below. it is because
we hold card(s) for you in our QSL Bureau. and
have no address for forwarding. Please send a
large s.a.e.. with name and callsign, to : BCM/
QSL, London, W.C.1. and the cards will be sent
off with the next G clearance. (This is a full
and sufficient address for the QSL Bureau from
any part of the world.) If publication of the
callsign/address in * New QTH's” and the Radio
Amateur Call Book is also required, that shouid
be mentioned when sending for the cards.

G3BBC, 3BDI. 3BGIJ. 3BS, 3CLN, 3DS,

3EUS/A, 3GQI. 3IBB, 3IEB, 3IVQ.

3JGC, 3JKS, 3IMF. 3INQ, 3INU, 3JRV,

3JTE, 3JTG, 3JTL, 3JYA, 3KWT, 3MX.

8YU. GM3IC. 3ICS. 3JSX., GW2HNR,
3EQL. 3FBB.
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TRANSISTOR TOPICS

Audio Oscillator Running on Daylight !
Ideas for Local Calling Circuils
More Transistor DX, 6/PA and 6(/6

OLLOWING upon last month’s discussion of

the junction transistor, this time we have a prac-
tical illustration of the extremely low powers with
which such transistors will function. The demon-
stration takes the form of a light-powered audio
oscillator, shown in Fig. 1. This circuit was first
published in the September 1953 issue of the
American magazine Radio and Television News.

The Light-Powered Oscillator

The Circuit. In the English version, as tried at
G3HMO, a Mullard OC70 junction transistor is
used in a straightforward grounded-emitter circuit
with feedback from collector to base provided by
a step down transformer. This is an ordinary 1: 4
intervalve coupling transformer with the high impe-
dance in the collector circuit and the low impedance
in the base. The output is taken from the collector
via C2 to a high-resistance headset. The base is
jsolated from the emitter by the blocking condenser
C1 and is biased negatively by the resistance R.

The Photo Power Supply. The only power
needed by the oscillator is derived entirely from a
selenium photo-cell — no batteries whatever are
employed! The cell is of the type used in direct-
reading exposure meters and similar devices. (Such
cells may be obtained mounted or unmounted from:
Megatron Ltd., 115a Fonthill Road, London, N.4,
at 8s. 6d. each) The writer used an unmounted
version, size 37 mm x 50 mm, because this is the
most economical way of getting the cell. In the
mounted version terminals are provided, but in this
case connections had to be made to the cell. The
back of the cell is the positive contact and the
two aluminium strips on the front are together
the negative connection. It is worth-while using both
these contacts in front as the photo-sensitive layer

Table of Values

Figs. 1 and 2. The light-powered Audio Oscillator.

C1,C2 = .01-.05 F G = Mullard OC70 Junc-
R = 50,000 ohms (see tion Transistor
text) Ph = HR Headset
P = Selenium photo-cell

T = 4:1 intervalve trans (Exposure meter
former insert)

Conducted By

G3HMO

to which these connect has a very high resistance.
The mount was made as follows: A piece of ebonite
has a small strip of copper gauze fixed to it and
the cell laid face upwards on top of it. Two brass
strips are fixed to the ebonite in such a way that
they touch.the two aluminium contacts on the front
surface and at the same time hold the cell securely
on to the copper gauze at the back. A flex con-
nected to the copper gauze and jointly to the brass
clips forms the “power lead” To avoid damage
to the cell no attempt should be made to solder
either to the cell or to the mount unless the cell
is first removed. Small pieces of tin foil (silver
paper) screwed up into little balls and inserted be-
tween the brass contacts and the front contacts of
the photo cell help to make good joints.

To test the cell connect to a milliammeter (a
suitable range is 0-1 mA or 0-2.5 mA) and place
it about a foot from a 100-watt lamp. A current
of 1 mA or so should be recorded by a good cell.

Setting Up. When first connecting up a device
such as this, it is convenient to simulate the output
of the photo-cell with a dry cell of 14 volts having
a 10,000 ohm resistor in series. This resistance may
be reduced during the initial setting up if any diffi-
culties are encountered and then increased to make
sure that the circuit will function on the very low
output of the p-e cell. If no oscillation is obtained
try altering the resistance R. Values up to several
megohms have been used and with some transistors
R may be omiited altogether. In this case the cir-
cuit can be simplified to that shown in Fig. 2.
Alternative connections for the headphones are also
shown in Fig. 2. The condenser C1 may be omitted
but the note (in the G3HMO version) is then rather
rough. Under these conditions, the circuit goes into

,lé

Fig. 1. An LF oscillator which works with ordinary daylight
as the sole source of power ! A strong audio note is heard when
the photo-cell is exposed ; if the p-e cell is shown to an electric
lamp, the note can be heard with 50-cycle AC modulation
superimposed. The ‘‘easy-oscillation”’ characteristic of
the Mullard OC70 junction transistor is such that it will also
go off on a cell consisting of wet blotting paper between a piece
of aluminium foil and a penny.

R

-
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Fig. 2. An even simpler version of the light-powered LF
oscillator sbewn in Fig. 1. The audio output is actually some-
what greater than that given by a crystal microphone and
so can be used as a test signal. Thougb at this stage such an
oscillator is no more than a ‘* scientific toy,” it would seem
feasible to obtain sufficient v/mA output from a number of
photo-electric cells in series-parallel to get a good point-
contact transistor oscillating at RF ; this would make possible
an ultra-QRPP transmitter suitable at least for local working
on the 160-metre band, using daylight as tbe power supply!

a relaxation type of oscillation, with rather a spiky
waveform. The pure note obtained when using C1
can be varied in pitch by altering this capacity.

Failure to obtain oscillation may be caused by
the feed-back being the wrong way round. Change
round the connections to either the primary winding
or the secondary winding (but not both).

Once satisfactory oscillation has been obtained
the photo-cell can be brought in to replace the
dry cell, making sure of course that the correct
polarities are observed. The polarity of the photo-
cell should be checked when testing it with the
milliammeter. A good loud note will be heard in
the phones if the cell is put near the window or,
alternatively, exposed to artificial light. In the latter
case a certain amount of mains hum may be noted
from the ripple in the light from the lamp—if, of
course, the mains supply is AC. When the light
was switched on and off from the door, the note
could be heard starting and stopping in the head-
phones, although they were at the other end of
the room. Note that this is with no other supply
than the light falling on the cell.

An Alternative Economical Supply. The oscil-
lator will perform equally well using a simple cell
consisting of an aluminium milk bottle top and a
penny separated by a piece of wet blotting paper! A
connection to the inverted aluminium top is the
negative pole and the wire soldered to the penny
makes the positive side. The penny is pressed on to
the aluminium, separated from it by the blotting
paper, and a little water is poured into the bottle top.
(For best results the cream is cleaned off the top
with a detergent and the penny brightened with a
weak acid or metal polish)) Using ordinary tdp
water this cell has kept the oscillator going for
several days and continued until the water dried
out. Adding a few drops of water dulv started it
off again.

The Future

The oscillator as described has been shown to
be capable of driving a specch-amplifier modulator

via its normal (crystal) microphone input. In fact,
it gives rather more audio output than the particular
crystal microphone in normal use. It is useful to
have such an oscillator for providing an audio signal
for setting up a phone transmitter. Also, if suitably
keyed, the oscillator would make a good Morse
practice set.

However, it would not be realistic to suggest
that the light-powered oscillator in its present form
is much more than a scientific toy. Nevertheless,
as such it demonstrates most convincingly the extra-
ordinarilv low power requirement of a junction
transistor. If a transistor of this type which also
has good HF properties (for example. the barrier
laver transistor) can be produced commercially. then
a light-powered 0-V-0 or 1-V-1 receiver—and even,
perhaps, a QRPP transmitter—will become a prac-
tical possibility. The main problem in achieving
such results at present is to obtain sufficient output
from the photo-electric device to drive a point con-
tact transistor. 1t must be remembered that at very
low powers the point-contact compares unfavourably
with the junction as it requires a larger standing
power input to reach useful working conditions. This
comes about because of the back leakage current
through the collector, even with no bias on the
emitter. This current may be 50 times as great in
a point as in a junction type transistor.

New Type Photo-Electric Cell.  Already a sun-
powered transmitter, using a point-contact transistor
in the 100 mc oscillator stage, has been shown in
America. The distance covered was only a few
vards, although the maximum range of the trans-
mitter had not been fully investigated. The light
cells used for this transmitter were of a new type,
consisting of a large surface germanium p-n junction
with the p layer sufficiently thin to pass light into
the junction locality. It is claimed that cells of
this type may be of sufficiently high efficiency to
make direct conversion of the sun's energy into

= o
= e 5T
ek . . Prefer QRP and when I get some

phosphor bronze wire will go all-trans;stor at
this station
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electrical energy seem a practical
proposition in the future. Power
output of these cells is said to
reach 60 watts per square metre.
which is an improvement of more
than ten times over the selenium
cell.

Local Calling Circuit

It is often the case that one
wants a word with old G — — —
down the road. He is fully
operational on the same bands as
you are, and you frequently have
long contacts with him. However,
the chances of raising him with
a casual call over the air are
exceedingly remote. and in spite of
all the complex communication
equipment at both  stations,
recourse has to be made to the
GPO telephone service.

How simple it would be if a
calling circuit could be instituted
over which local amateurs could
raise each other. Some time ago
the writer was building and testing
a transistor receiver. GS5Ul (a
CW-only Top Band station about
6 miles away) happened to come
up on the frequency and it was noted that his
keying produced something like an 0.2 mA change
in the collector current to the detector stage. [t
occurs to one that another stage of amplification
should be enough to set a relay clicking, and so to
sound off a bell circuit. A transistor receiver uses
so little power that it could be run 24 hours a day
from a small metal rectifier power pack without
affecting the electric light bill—the few milliamps
involved are no more than the normal leakage
current.

Practical Considerations.  To make this prac-
ticable one must envisage the possibility of false
triggering by, for example, a high powered commer-
cial station. There is a well-known system whereby
all ships keep continuous watch on the international
distress frequency even when the operator is off
duty. An automatic alarm system is triggered by
the Morse symbols SOS. Perhaps some such scheme
(using of course a different code!) could be de-
veloped, although it does seem a little too complex
for our purpose.

Another idea that would seem more practical
is for the calling station to put out a predetermined
tone modulation. The transistor receiver could have
a tuned LF stage responding only to this note. A
relay operated by this stage could set off a bell.
buzzer, lamp or similar device. To avoid false re-
sponse the relay could be slugged and would only
go over if the tone persisted for some seconds.
Chance modulation at this note by some unwanted
station on the frequency would therefore be unlikely
to pull the relay over. The overall sensitivity of

The G3CCA two-stage TTX : the transistors are in line with the Eddystone miniature
coils, and are mounted across 4-pin holders. This little transmitter, which can be opera-
ted either VFO or CO, has worked some of the GDX on Top Band recentiy reported in
this feature ; and on August 12, under bad conditions and through heavy static, its signal
on 1850 kc was reported RST-458 in Holland. (By the way, the hands are those of G31ZS,
another well-known TTX operator — we could not get all of him in without losing the
detail of the transmitter).

the receiver system could in any case be reduced
to the minimum consistent with reliable calling from
the desired station.

Transistor Communication

Activity during the holiday period has not been
high but new records are still being made and old
ones broken. The most outstanding results are both
cross-Channel. GC/G and G/PA.

On August 12 a cross-band test was arranged
between G3CCA and G31ZS, both of Leicester, with
the Dutch stations PA@CG and PAQQU. In spite
of very bad static conditions, PAOCG (on 3501 kc)
gave G3CCA (on 1850 kc) a report of RST-458.
This is the first instance of G-TTX signals being
received on the Continent, and will be of great in-
terest to the TTX fraternity. The success achieved was
largely due to the excellent co-operation from the
Dutch side—PA®CG built a Top Band converter (!)
specially for the occasion. It was a pity that these
tests, to which the Buckingham TTX group also
listened. were spoilt by totally unfavourable con-
ditions. However, it is hoped to arrange further
such attempts. when solid contacts should be
obtained if conditions are reasonably good.

The GC/G contacts have been made on 1.8 mc
by GC2CNC (Jersey, C.I.) running an OC50 in the
base-tuned circuit, with but 20 mW input. He has
worked G2HAJ (Southampton), G2NJ (St. Ives.
Hunts.), G3IMX (Cowes, 1.o.W.) and GC3HFE in
the sister Island. The QSO with G2NJ rates about
the best so far achieved in terms of miles-per-watt.
and we hope to hear more of GCXCNC's activities.
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New Stations Active with TRANSISTOR CONTACT RECORD
X i

i e e Qe TRANSISTOR 1 Band Ph Input  Dist. RATING

. one np is
Qr ln_dlreCﬂy. that  the STATION mc CW mW  miles Station Reporting m.p.w.
following stations are now ;
using TTX equipment : GC2CNC, Jersey 1.8 CW 20 235 G2NJ St Ives, Hunts. | 11,750
G2DMN  (near  Hinck-
ley) has a phone/CW G3ICCA, Leicester 1.8 CW 62 278  GM3EFS, Alexandria, 9,000*
transistor transmitter using Dunbartonshire
GET2s in a CO/PA .
arrangement. G3HGY and G3CCA, Leicester 1.8 CW 62 230 PAGCG, The Hague 7,360*
G3JUC, both of Coventry, G31ZS, Leicester 18 CW 50 278  GMS3EFS, Alexandria, |
are also active with tran- Dunbartonshire {5,550
sistor transmitters using
the base-tuned circuit. G3CCA, Leicester 1.8 Ph. 62 142 G6QB, Bexhill, Sussex 4,540*
G2DMN and G3JUC are
on 1850 kc while G3HGY G31ZS, Leicester 1.8 CW 50 142  G6QB, Bexhill, Sussex 2,840
is cl 5 p
isneloze by; om M830 ke G3JRH, Heston, 3.5 CW 35 31 G6VC, Gravesend, Kent 890
Middx.

Other Notes

There have been several 7
enquiries on how to NOTES:
obtain commercial tran- Col. 7 is the Power-Range Rating, expressed as miles per watt. Thus, a

sistors, such as the G.E.C.
GET2 and Mullard OC51..
Any local radio dealer
-—though he cannot be
expected to have them in
stock—should be able to
get them for you by
putting an order through
in the wusual way. The
British types listed on
p.328 of our last issue are

miles per watt.

rating doubled.

report at 100 miles with an input of 50 milliwatts (mW) rates 2,000

* Denotes transistor receiver in use for QSO ; power-range rating doubled.

+ Denotes transistor transmitter in use by reporting station ; power-range

Entries for ** Transistor Contact Record,”” under the headings shown, are invited from
operators using transistor equipment. is i ded to
record progress in transistor communication. ] 1 :

reported since the last appearance of this Table, in the July issue.

This Table is not

Entries ingluded above are new contacts

titive ; it iS

readily available. If there
is any difficulty, apply
direct (for the GET series)
to. General Electric Co., Ltd., Osram Valve and
Electronics Dept., Magnet House, Kingsway, London,
W.C.2, For the Mullard types, the address is:

Mullard, Ltd., Industrial Valve Dept., Century House.

Shaftesbury Avenue, London, W.C.2.

Requests for phosphor bronze wire are still
coming in. This wire is suitable for the Home-Made
Transistors described in the April issue of Short

Wave Magazine. Should you want some of this
wire for this purpose please send a stamped addressed
envelope to “ Transistor Topics,” c¢/o The Editor,
Short Wave Magazine, 55 Victoria Street London,
S.W.1. For the October issue, all news of activity,
equipment, progress and results with transistors
should be sent to the same address to arrive not
later than September 16.

THIS YEAR’S MCC

The Ninth MCC —or, to give it in full: The
Short Wave Magazine 9th Annual 18 mc Club
Transmitting Contest — takes place during the week-
ends November 20-21 and November 27-28 next.
Will all Club secretaries please note that this time
the rules will not be circulated by post, but will be
published in “The Month with the Clubs ™ in our
October issue. It is hoped that, as in previous years,
we shall have a good entry. and that some at least
of the active Clubs not previously represented will
come on and see what they can do. Non-Club
stations, meaning the normal occupants of the Top
Band, should note that they also can be in on this,
as their contacts with Club stations count for points,

BBC’s FM-VHF DEVELOPMENT

As widely announced in the daily press — with
the usual technical misrepresentation by the Morning
Dirtsheet and the Evening Screech — the BBC has
secured authority to proceed with the construction
of nine FM stations., sited in various parts of the
country, to operate in Band II. 88.0-95.0 mc. Four
of these stations will have an effective radiated power
(ERP) of 120 kW and the other five will radiate
60 kW. Programmes carried at each station will
b> the Home, Light and Third, and the first station
to come into regular operation will be Wrotham,
Kent, in May 1955. The remaining eight stations

will take about 18 months to complete. Wrotham
has been in experimental operation for some time.
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* CRYPTIC PHONES”
AND
“CRAZY CALLSIGNS”

SirR—I have read with interest
and amusement “ Old Timer's”
comments (p.349, August issue)
on operating procedure, and his
plea for plain English on fone—
or ’'phone? As an operator of
only 12 months standing I am
not yet on fone bur I do send
“R.R” But I think the cream
is in the last three lines of his
article.  What is DX? Can he
mean “long distance ?”  And
without reaching for a Call Book,
who or where is OH, SM. LA,
YU, 1 and DL—and is it per-
niissible to use these prefixes in
print  without  mystifyving the
ordinary listener ?

G. P. Walford, G3JLM, 71 Fourth
Avenue, Garston, Watford, Herts.

Sir,—1 feel thar * Old Timer's"”
rather sweeping criticisms of the
use of phonetics and the Q-code
when using phone cannot go past
unchallenged. After all. the
object is to obtain 100°% com-
munication with the station being
worked, rather than to amuse any
SWL’s who happen to be listen-
ing! As an example, imagine a
contact with a European phone
whose knowledge of English is
limited. During the 0SO. you
rell him ““ You are partly readable,
old man, with fair signal strength,
rather heavy interference. and
deep fading” And what is the
resuli ?  He won't understand a
word of it! But if you say “Your
signals are R4, S7, with QSB and
QRM  he understands perfectly.
By all means, drop the Q-code for
inter-G or local working, but
things are very different when in
contact with foreigners. Some of
them just won't learn to speak
English ! Despite the OT’s nausea
on hearing phonetics being used,

I find them almost essential when
working on a crowded band, with
the accompanying interference
level. 1f I omit t0 use phonetics,
stations come back to G3KHC,
G3KAC, G3GHC, G3GAC,
G3JHZ and sometimes even
G3JHC—which happens to be my
callsign! So with all due defer-
ence to OT and his years of ex-
perience, this station will con-
tinue to use both phonetics and
the Q-code (except when working
British stations) without a thought
for the perplexed SWL, who will
get much more entertainment
from the Light Programme.

B. Jenkinson, G3JHC, 129 Shakespeare
Street, Stoke, Coventry.

SIR,—Inn the August issue, * Old
Timer” discusses phonetics on
‘phone and says we let ourselves
down by employing them. The
writer was using wireless gear in
1917 and telephones in 1915. The
alphaber in those days ran “Ack,
Beer, Charlie, Don” and was
used successfully by all concerned.
During the last war, American
phonetics had to be introduced,
the phonetic alphabet becoming
“Able, Baker, Charlie, Dog,” etc.
Used by the armed forces all over
the English-speaking world, 1
suggest that they should be satis-
factory to the amateur fraternity.
Should I wish to raise a station—
say, my brother in Bristol—I call
G2BTD by using the words
“ George Two Baker Tare Dog.”
This is clear to all concerned, the
caller, the called and the listener
who may be tuned to our fre-
quency. 1f by some mischance
the uninformed SWL thinks that
I am talking about bakers and
dogs, 1 would say that where there
is such blissful ignorance, why
bother about the shop-window ?
Taking the “Old Timer's” own
instance, DL4Al, he says “No

Letters published are those
which seem to us to be of
general interest, but should
not be read as necessarily
being in accordance with
our own views on the
subject. We welcome
readers’ comments.

one mentions Germany.” Surely,
DL is for Germany, so why say
it twice?

‘W. Vinicombe, GMSRYV, 6 O’Connel}k
Street, Hawick, Rox.

QSL’s FOR SWL’s

SIR,—As a keen amateur trans-
mitter, I am also a listener every
time I switch the receiver on.
Quite a number of amateurs these
days forget this, so why not give
the SWL's a break with cards?
I have always QSL’d 100% and
this includes listener reports. A
good deal of interest in Amateur
Radio is developed by QSL’ing
listeners, and it is up to licensed
amateurs to foster this, as well as
helping in other ways. My own
returns are only about 40% but
I am pleased with my collection.

G. V. Haylock, G2DHYV, Ravensbourne
Amateur Radio Club, Downham. Kent.

SIR, — In answer to SWL Wil-
liams (see p.350. August) who
suffers the “loss™ of 30% of his
reports, 1 should like to put for-
ward my views as a transmitting
amateur located in a ‘“rare
county” for 160-metre working ;
as a result, 1 receive compara-
tively large numbers of reports
from SWL's seekinz county cer-
tificates. Where return postage is
enclosed, 1 send a card imme-
diately ; where no postase is
sent, a card is included in the
next batch going to the Bureau,
provided an SWL identification
number is quoted. I am not, how-
ever, prepared 1o send cards direct
10 SWL's who report hearinz my
signals on a sinole occasion and
neither enclose re‘urn pos*aze nor
give any sort of identifi~at’'on en-
abling me 10 send a card through
this or that burean. Such reports
are normally useless, and SWL's
might find that their percentage
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of replies would increase if they
sent a report more comprehensive
than thar which can be accom-
modated on the usual SWL card.
Further, unless 1 have been mak-
ing alterations to my speech
equipment, I feel more kindly dis-
posed to the senders of CW signal
reports, parily because they are
less common and partly because
of a feeling thar a listener who
has taken the trouble to learn
Morse is deserving of encourage-
ment and can probably be relied
upon to give an accurate repori.

W. H. Borland, GM3EFS, 79 Bank
Street, Alexandria, Dunbartonshire.

SIR,—I was once a listener my-
self (that does not mean that I
spend all my time calling CQ
nowadays) and before the war the
walls of my study ar school were
decorated with 14 mc cards from
0A, W7, VK, ZL and so on,
gathered with an 0-V-1 receiver.
Now I am a target,; I hesitate
to think what would happen if
I used ’'phone, since 1 don’t
radiate a particularly powerful
signal. Since the war, out of all
my collection, I have had precisely
one SWL report for 7 mc, and
one for 14 mc, that were any
use at all — and these came from
SWL's of proved reputation. Why
should 1 reply to a report that
my signals on an unspecified band
ar an illegible time were 579,
when 1 was working a station
three times as far away in the
the same direction? In fact, 1
have tried to reply 1o every SWL
report received, pointing out, more

or less patiently, why the report
was of no use to me.

J. Roscce, G4QK, 24 Ballards Way,
South Croydon, Surrey.

QRP RESULTS WITH
THE “T2FD”

SIR, — As the * introducer” of
the T2FD aerial system 1o many
readers of SHORT WAVE MAGAZINE
I usually hear only the moans
when it refuses to work as it
should. It is therefore a pleasant
change to get a letter from some-
one who likes it! GD3HQR
writes to tell me that he has had
a 40-metre version up for some
time, using a 100-ohm 5-watt ter-
minating resistor and * chain
store” 100-ohm twin feeder. With
2-3 watts input to two 1299's in
parallel, he has worked, on CW
or ‘phone, 19 European countries
with an average RST-559 report.
The high end of GD3HQR's
T2FD array is only 20 ft. up,
direction NE|SW. These results
may encourage other QRP men
with small rigs and little space
for erecting a full-size aerial.

N. P. Spooner, G2NS, 7 Foxholes Road,
Southbourne, Bournemouth, Hants.

MEASUREMENT OF NOISE
FACTOR

Sir,—I was grearly interested in
the article by G3BKQ on a “Low
Noise High-Gain Converter for
430 mc” in the July issue. The
author is to be congratulated on
his design and workmanship. 1|
would suggest, however, that the
figures quoted for the noise-

factor may be somewhat optimis-
tic. The CV2I171, though
nominally usable at frequencies up
to 500 mc, has an inherent limita-
tion due to the capacitance and
inductance present inside the en-
velope itself. These will resonate
at a frequency near 500 mc, and
as a result far more noise-power
will be available from the load
resistor than will be indicated by
the elementary formula. In any
particular  design of generator
there may be other resonances
present due to stray inductance
and capacity outside the valve. I
have made comparative measure-
ments of noise factor on a re-
ceiver, using three different noise
generators. Two of them were
fitted with the CV2I71, and the
third used a coaxial diode de-
signed for operation at frequencies
up to 1500 mc. At 400 mc the
CV2I171 generators gave figures
which were respectively 3 dB and
4.5 dB optimistic compared
with that obtained using the co-
axial generator. Measurements
were not taken at 430 mc, bur at
this frequency the discrepancy
would almost certainly have been
even greater. I would suggest,
therefore. that the noise-factor of
the G3BKQ 70-centimetre con-
verter is probably of the order of
8 dB. These observations do not.
of course, impair the usefulness
of the CV2I71 noise generator
for comparative measurements on
different receivers at any one fre-
quency.

1. J. Richmond, B.Sc., 27 Woodfield
Avenue, Farlington, Cosham, Hants.

RSGB NATIONAL CONVENTION
Britain holds its

The Radio Society of Great

UNREASONABLE REQUEST

Quite often, we get asked for a list of the States

national convention during the week-end September
17-19, in Bristol. An ambitious programme has
been arranged, and the convention station will sign
GB3NCB on the 1.8. 3.5 and 14 mc bands; a
commemorative QSL card will confirm all contacts.

Arrangements are in the hands of a local com-
mittee of RSGB members, with G3ERQ in charge of
publicity. The convention dinner will be held at the
Victoria Rooms on the Saturday evening.

M.V. “ ARIES” HOME AGAIN
The return crossing of the Atlantic by the
powered yacht Aries (Capt. C. Harcourt-Smith. R.N.
retd., Venner Electronics. Ltd.) was completed on
August 7, when Aries made fast in Dartmouth Har-
bour. She is the first vessel of her class and rating
to achieve the double crossing.

accepted for the American WAS Certificate, or for
a tally of U.K. counties for our WABC—* because
1 am going to apply for WAS (or WABC).” as the
case may be. This note is inspired by the fact that
just recently we had a demand for borh lists by one
enquirier, without so much as an sa.e. being en-
closed. To comply with such a request involves
time and typing effort in supplying the sort of infor-
mation that can quite easily be got from (a) Any
good reference book, (b) Any school atlas, () Any
public library, or (d) Any issue of the Radio Amateur
Call Book (for the States of the American Union).
There are 48 States to get for WAS. For the 60
U.K. counties required for WABC, there is a total
of 93 from which to choose.
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VFO for Two
Metres

DESIGN. CONSTRUCTION

AND SETTING UP OF A

STABLE CRYSTAL-MIXER
VHF DRIVER

C. C. STEVENS (G6XH)

For many vears now, we have consistently been
advocating stabilised transmitters on the VHF
bands. Until recently this has meant crystal
control, since it did not seem possible to get
anything like the required degree of stability
by using an SEO driver. With the general
adoption of the Zone Plan, CO drivers met the
operating requirement, because single-channel
or net working has never been accepted
amateur procedure on VHF. However, times
have changed. With the level of activity which
develops in some Zones when the band opens
for EDX—though not this vear, yet '—and the
recent appearance of non-amateur stations in
the 144-145 mc shared area, easy frequency
changing has become, if not a pressing need,
ar least a desirable facility in the modern VHF
station. This is not to say that the VFO-
chasing technique commonly used on the LF
communication bands is becoming the new
procedure on VHF—far from it. The idea of
heing VFO-controlled on Two Metres is to be
able to move within one’s own Zone in order
to avoid interference—that, and nothing more.
There are several VHF stations already using
a VFO in that sense. The VHF-VFO described
in this important article will be of great interest
to everv VHF operator ; its performance can
be proved on air test by anyone able to hear
or work G6XH. The details he gives in his
article will enable any careful and experienced
constructor to produce a similar unit—with a
warm-up drift of less than 7 kc and a calibra-
tion accuracy of better than 3 kc on the
144-146 mc band.—Editor.

HE writer has been using a VFO on the

two-metre band for the past few months,
and as it has turned out so successful, it is
thought that an account of the reasons which
led to its construction, and also of the methods
employed. may be of interest to other two-
metre operators—as well as to those who are
interested in VFO design generally.
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Crystal Control or VFO ?

As a low-power operator in the vicinity of
London (Chorley Wood, Herts), it was soon
discovered that a fixed crystal frequency in
the correct Zone, although possibly satisfactory
during periods of low activity, was very far
from being so when conditions became good
and the band opened up. A number of high
power (some very fully modulated) signals then
make their appearance, and the necessity of
being able to shift frequency to avoid inter-
ference becomes very apparent.

Since building this VFO the problem of non-
amateur stations on the band has made it clear
that it may soon be a necessity to be able to
change frequency.

There appear to be two solutions:

(1) Acquire a number of spot frequency
crystals in the Zone.
(2) Use some form of VFO.

As regards the first, an article on the advan-
tages of using overtone crystal oscillators ¢
had convinced the writer before he started
transmitting on two metres that in order to
reduce the possibility of TVI he would use an
oscillator at 18 mc. It may be added that this
procedure has always been followed and no
TVI has been encountered.

The possibilities therefore exist either (a) To
buy a number of 18 mc crystals, or 18 mc
overtone crystals, both of which would prove
expensive, or (b) To attempt to find suitable
surplus 6 mc crystals which would be prepared
to oscillate on their third overtones. Despite
what has been said elsewhere on this topic, it
has been found that by no means all “surplus”
FT243 crystals will work on their overtones,
and although some were found which gave a
signal in the two-metre band, none could be
found for the correct Zone. The search is
made more difficult by the fact that the differ-
ence between the overtone frequency and the
appropriate multiple (three in this case) of the
calibrated frequency varies from crystal to
crystal so that it is practically impossible to
choose a crystal by virtue of its nominal fre-
quency. As an example, the writer had a
crystal ground for him to 6032 kc which might
have been expected to go off on an overtone
corresponding to about 6030 kc — but‘ it
actually comes out at 18045 kc, corresponding
to 6015 kc and giving output on 144-36 mc.
This was the last attempt to get into Zone G
by overtone crystal ! Something else had to
be done.

We thus come to the use of a VFO in some
form. The design and construction of a VHF-
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VFO presents a problem in obtaining sufficient
stability on the higher frequencies. Whilst not
impossible of solution (news of G2HCG’s
success with an oscillator on 72 mc has recently
been published — see “ VHF Bands,” July,
1954), some simple method of obtaining the
high degree of accuracy necessary is desirable
for the amateur.

The method of producing a variable high
frequency output by mixing a low (and there-
fore relatively stable) frequency with a crystal
controlled high frequency oscillator had been
suggested to the writer more than once by a
friend who had encountered this type of circuit
in successful use in professional equipment.
However, it had not been seriously considered
because it had been felt that the circuitry was
complicated and would be difficult to get work-
ing satisfactorily in the limited time available
to an amateur. Having failed to find an in-
expensive solution to the problem with crystals
and reading that this mixed frequency method
had already been used for control on the two-
metre band ‘2. it was decided to try it out.

The advantages in stability of this method
have been fully dealt with elsewhere (* 3. %
and need not be repeated here, but it may
be pointed out that one advantage is that any
suitable crystal may be chosen, and further-
more it will not be an amateur band one,

and therefore should be easy to come by.

The results have certainly justified the work
involved.: The VFO was much easier to get
going than had been anticipated, the output is
adequate to drive the transmitter in place of
the normal crystal, and the stability is good.
The drift from switching on to a steady state
takes about twenty minutes, and is of the order
of 7 kc on 144 mc—this has recently been
improved to 55 kc.

Choice of Frequencies

As previously mentioned, 18 mc is used for
the driving frequency of the transmitter and
the problem was to obtain this by mixing a
low frequency oscillator (LFO) with a higher
crystal controlled frequency output (CCO) so
that the sum or difference product was 18 mc.

The stability of the output depends on the
stability of the LFO, and it is therefore desir-
able to choose as low a frequency as is con-
sistent with the possibility of separating
adequately the wanted from the unwanted
frequencies in the tank circuit of the mixers.
The principal frequencies present will be the
sum and difference frequencies. and the low
frequency (the crystal fundamental should be

negligible, the screens being in parallel and the
anodes in push-pull). The low frequency
fundamental can be ignored as it is so far
removed from the tank circuit resonant at 18
mc. The sum and difference frequencies re-
main, and the low frequency must be so chosen
that sufficient discrimination can be shown
between them—in other words, so that, which-
ever is required, the other will be adequately
rejected by the selectivity of the mixer tank
circuit. It was decided as a start to make the
LFO around 1 megacycle, thus giving a differ-
ence of 2 mc between the wanted frequency
and its image.

A crystal was available (nominal frequency
6450 kc) which was active on its third overtone
at 19-335 ‘mc, and an LFO of 1335 kc was
therefore decided on, giving the required differ-
ence frequency of 18 mc.

The next point to be decided is the equivalent
frequency sweep that it is desired to cover on
the 144 me band. The correct Zone (G) for the
writer is 144-65-144-85 mc. but it was thought
that it would be useful to be able to check the
VFO against the 18th harmonic of the BC221
crystal (and this has proved invaluable in
checking stability and drift). The tuning must
thus go down to 144 mc. It was also felt that
it would be a good thing to be able to VFO
up to about 145-2 mc so that break-in working
with local stations could be attempted.
range of 1-2 mc must therefore be catered for.
requiring 18:00-18-15 mc output from the

Table of Values
Fig. 1. Circuit of the G6XH VHF-VFO.

C1, C21, moving plates
C22 = 0.1 uF each section)
C2, C3 = 200upF miniature  vari-
Cs, C7, ) able
C8 = 10 puF concentric o 50450 wiF dual
trimmer minjature  vari-
C6 = 135 puF ) able
C10, C12 = 3? .up.F concentric RI. R2 = 47,000 ohms
Lmimer, R3 = 250 ohms
Ci1,CI3. T
C17.C18, R4, RS = 12,000 ohms
C19 = .001 uF R6 = 350,000 ohms
Cl4 = 002 uF . R7. RS,
C15 = 50 puF preset R10 -= 30,000 ohms
C16 = 25 puF preset R9 -~ 20,000 ohms
C20 == 50 puF R11 = 10,000 ohms
C4 = 80+ 80 uumF ap- R12 - 400 ohms
prox. dual (10 R13 = 5,000 ohms

All resistances can be half-watt.

RFC1 : BC choke for 1300 kc

RFC2, RFC3: RF choke for 18-19 mc.

1 L1: 80 turns No. 36 enamelled, close wound on 7/8”
dia former, tapped at centre, and at 20 turns
from each end.

L2 : 18 turns No. 22 en., close wound on 3” former and
centre tapped.

L3, L4, L7 : One turn link coil (L3 round centre of L2).

L5 : 15 turns No. 18 en. 5/8” dia., 14" long self supporting.

L6 : 8 turns No. 18 en. 5/8” dia., 1" long, self supporting.

L8 : 31 turns No. 24 en.. close wound on 3/8" former,
HT tap 13 turns from crystal end.

L9 : 10 turns No. 18 en. 1" dia., 3" long, self supporting.



Volume XI11 THE SHORT

WAVE MAGAZINE 395

™ |

-
=
=
<
<
)

2 A3
{ L MWy = -250v+
l _L !
4
{ ,
i ] s c 19 7|Cts d @@ QO
8 ‘ OFNO)
, P ® )
' d ! Wsar 1 o GAAG)
£ LA | o
' W Y oJi--2] vs ! Il veevs—s76  V2&V3—IO
| ! | Valve base keys
(L atel 2/ ! i
| TC 2R L, ! |
: (/74 =0 34 fi'fz : ;,
: T i
o | I
i
] !
———————————————— l--“‘--—"—"r-‘h‘ 1
i |
!
o car - 15
Stabiiised ! I ! :
& |
RECI o ll
P R4 i :
L 1
i
H

= =

/!

E—-é:-z
)

JI\

S

o

©
.y
o=

7

’_' Cc3 RS
=

(R

YYVvY

2

v ﬁ J?
C 7csTes
3 3

TN— _{ I__ R ——

[
QI
AMMAA
)
AMAAA

=

Fig. 1. Gircuit complete of the VHF-VFO designed and described by G6XH. V5 is the crystal-oscillator section, feeding the mixer
screens in parallel. V1 is the variable-frequency oscillator, using the Kallitron circuit —as in the oscillator section of the original
G21Q converter — with C4 as the VFO tuning control. It is essential that the output stage V4 be properly screened and lightly coupled,

(0]

with the circuits L5, C16 and L6, C12 peaked for the middle of the band area to be covered.

carefuily constructed, this VHF-VF

will give a T9 drive with negligible drift after warm-up ; the curve at Fig. 2 shows the measured drift during the warm-up period. If
a good dial mechanism is used for C4, frequencies can be set up very accurately,

mixers, i.e., an LFO sweep of 1185-1335 kec.

These frequencies were chosen for a try-out
of the circuit, and as they have proved com-
pletely successful and given no trouble from
unwanted frequencies, no alteration to them
has subsequently been made. If it should be
desired to cover only the relevant Zone then
a reduced sweep of LFO would be permissible,
thus allowing a more open scale.

The stability of the VFO is such that it
would be practicable to arrange for a zone of,
say, 200 kc at 144 mc to be spread over the
major portion of the tuning scale. In the
writer’s case an ‘Indigraph” dial (pre-war
variety) is used ; it is possible to estimate to
better than one-fifth of one division with this
dial, which has 100 divisions. As the tuning
range extends from 144:0-145:12 mc one divi-
sion corresponds to 11-2 kc average over the
whole dial, and by interpolation frequencies

can be set up to about 2 kc, which, it will be
agreed, is near enough on the two-metre band !

The Circuit

The circuit is shown in Fig. 1 and it will be
seen that the push-pull oscillator valve (using
the Kallitron circuit!®) is a 12AT7. A 6N7
was originally tried, but the 12AT7 was found
to cause less than half the initial drift which
occurred with the 6N7. It is possible that a
6N7G might give better results than the metal
type, but one was not available to try. The
anodes of the 12AT7 are tapped as far down
the tank coil as they will go consistent with
obtaining a good note, in order to obtain as

.much stability as possible ©.

C6 is a fixed parallel capacity suitably chosen
so that C4 will cover the required frequency
sweep, and C5 is a 3-10 upF trimmer mounted
to be adjustable through the front panel to set
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the 144 mc point in synchronism with the
B(C221 crystal harmonic (on 18 mc).

A pair of EL32’s recommended by G6L1 ‘%
were used as mixers, (the grids and anodes in
push-pull and the screens in parallel), the
coupling to them from the 12AT7 being made
as light as possible consistent with sufficient
output, to reduce inter-action back on to the
LFO. A pair of 30 puF concentric trimmers
C7 and C8 were sufficient when set at minimum
—hence, a low value has been specified for
them. The screen voltage of the EL32’s is
not critical and the value of R6 shown gives
the minimum anode current without incurring
loss of output. With the screens at earth
potential the valves tended to develop spurious
oscillations.

The overtone crystal oscillator uses an EF91
in the author’s favourite overtone circuit, the
screen acting as anode in a standard Squier
arrangement, with the anode tuned to which-
ever harmonic of the overtone is required—in
this case the first. The use of electron coup-
ling from the oscillator proves satisfactory in
reducing the effect of loading the crystal, parti-
cularly with inactive ones requiring consider-
able feed-back. Output at 19-335 mc is fed
via C20 (50 uuF) and a length of screened lead
to the parallel screens of the mixers.

The push-pull tank circuit of the mixers is
tuned to approximately 18 mc, and is link
coupled as loosely as possible to the grid coil
of an EF91 operating as a doubler to 36 mc.
It was thought desirable to avoid, if one could,
the passage of unwanted signals into the main
transmitter by providing the highest possible
selectivity, by means of loose coupling, to an
additional stage after the mixers; obviously,
it was convenient to use this stage to double
to 36 mc and so avoid any instability trouble
or the necessity to neutralise this stage, V4
coupling is made just sufficient to give ade-
quate drive to the EF91 and if this is done
the tuning of L.2,C9 and L5,C10 will be very
sharp, thus ensuring maximum rejection to
unwanted frequencies. The pass-band required
to cover 144-146 mc corresponds to 18-18:25
mc at L5,C10 and it has been found that if
this circuit is peaked to about 18:09 mc the
output from the VFO is reasonably flat over
the range corresponding to 144-145-2 mc. It
should be emphasised that this doubler stage
must be completely shielded from the mixer
stage ; if this is not done it will be impossible
to control the drive to it by the link coupling
L3,L4, and it will probably be found that there
is sufficient drive to the grid of V4 with the
link uncoupled ! The writer experienced no

trouble from this as soon as an adequate shield
was fitted under the chassis. separating com-
pletely the tuned circuits and components of
the mixer and doubler stages. It is in fact
desirable to shield as much as possible the
four sections of the VFO, ie., LFO, mixers,
doubler, and crystal oscillator, so that the
mixing of the frequencies is kept under control;
it is also desirable to keep the HT and LT
leads separated for each stage up to their inlet
point on the VFO unit, but no special de-
coupling or shielded wiring was used.

Constructional Notes

For economy reasons an old chassis and
shielding case measuring 8” wide by 10~ deep
by 7” high was used, and the components
mounted and circuits arranged in the most
convenient manner utilising existing valve holes,
etc., whenever possible. ’

All valves were mounted above the chassis
together with the main tuning condenser C4
and LF coupling condensers C7 and C8, and
the medium wave choke RFCI1. The EL32
mixer valves have top grid caps and the leads
from C7, C8 to them remain above chassis.

No special shielding was used other than that
previously mentioned, viz., vertical strips of
aluminium below the chassis dividing it into
four compartments.

While it is desirable to make the construc-
tion as rigid as possible, no extraordinary
precautions were taken in this direction and do
not appear necessary. The tuning condenser
C4 is a miniature dual “surplus” type, and
if no flexible coupler is used it is advisable to
mount it directly on the front panel, so that
it is floating mechanically with respect to the
chassis and any slight movement due to press-
ing on the panel does not cause a relative
movement between the fixed and moving plates.
L1 should be mounted well clear of any metal
part of the chassis which may not be completely
rigid, and of the heat from V1. A convenient
method of shielding this coil is by mounting
it in an old 2” diam. BC dual-range screening
can. ,

The mixer tank condenser C9 is mounted
below the chassis and as it should not be
touched after initial tuning up, no exterior
control has been provided ; it is a miniature
type similar to C4 and adjustment by screw-
driver is made possible by cutting a slot across
the spindle face.

No special comment is necessary on the
doubler and crystal oscillator stages.  Any
suitable variable condensers may be used for
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C10, C15, and C16, either the concentric
trimmer {ype, or the miniature pre-set type
being convenient, as they do not need to be
accessible from outside.

Lining Up

The lining up process proved unexpectedly
simple and quick to do. '

The first operation is to get the LFO work-
ing correctly on its required frequency range.
If the values for L1, C4, C5, C6 are used
as shown there should be no difficulty in find-
ing the correct frequency, but if no GDO or
absorption meter is available for these low
frequencies (and if one has to rely on listening
for this oscillator on the medium wave range
of a BC receiver) make sure that it is in fact
the fundamental and not a harmonic that has
been found. This can usually be verified by
checking that there is no evidence of a louder
signal around 600 kc—but if there is an IF
gap which makes the matter uncertain, it will
be necessary to check that there is no 3rd
harmonic around 1800 kc.

The bandspread can be adjusted by altering
C6 and making a corresponding change in the
number of turns on L1. With the values given
it will be found that the range is approximately
1335-1195 k¢, corresponding to 144-0-145-12
mc, but with a different crystal frequency the
LF range must be adjusted appropriately. L1
will require a few more turns if a 2” diam.
shielding can is used.

Having made sure that the LFO is working
correctly, set it to that frequency which will
give 18 mc when it is subtracted from the
crystal frequency, i.e., 1335 kc in this case,
using a 19-335 mc crystal. The overtone
oscillator should now be tuned up.

It will be seen that the feedback turns on
L8 are proportionately more than are usually
recommended, but it has been found in many
trials with ordinary “ surplus ™ crystals as over-
tone oscillators that more turns than normally
specified are necessary. With a very unwilling
specimen it may be found that instead of the
crystal oscillating on its overtone there is more
tendency for self-oscillation to occur. This is
a sign that the crystal is no good for this pur-
pose ;: when, however, a reasonably active one
has been found there should be no sign of
self-oscillation over the sweep of C15 for which
the crystal oscillates. Make sure that the crystal
is indeed going off on its overtone only, as
active crystals may tend to oscillate (although
perhaps very weakly) on their natural funda-
mental at the same time, at certain settings of
C15. This is very undesirable as the third

o--1-0- - o&——-{-o

Orift in kilocycles on two metres

;’J%
|

4 510 75 20 23 30 33 A0
Time in minytes from switching on

Fig. 2. This curve shows the drift against the warm-up time
for the G6XH VHF-VFO as described. After 20 minutes,
the frequency remains perfectly steady.

harmonic is quite close to the overtone and
would lead to trouble in the mixers ! Great
care should therefore be taken to make sure
that there is no sign of oscillation on the funda-
mental. C16 may now be tuned to resonance,
indicated by a dip in anode current, and an-
other check should then be made that the
overtone is the only mode of oscillation taking
place. Much time can be saved if the circuits
L8,C15 and L9,C16 are checked with a GDO
prior to tuning up.

Having got both V1 and V35 operating cor-
rectly, adjusting C9 should indicate the presence
of an 18 mc signal, as shown by a flash lamp
bulb coupled by a single turn to L2. A
receiver equipped with an S-meter can now
be very helpful because the required 18 mc
can quickly be found and lining up watched
on the meter. The values given for L2 and
C9 do not permit tuning as high as the image
frequency (206 mc), and once a point of
resonance has been found there should be little
doubt that it is the correct one—but this should
of course be verified on the receiver, absorption
meter, or GDO.

If a GDO is available (and it is so useful
a piece of apparatus that no amateur experi-
menter should be without one), L5,C10, and
L6,C12 can already have been roughly tuned
to 18 mc and 36 mc respectively. L4 should
now be lightly coupled to L5 and the anode
current of V4 should show evidence of drive.
It is now that the output link L7 can be
coupled by a short length of co-ax cable to the
main transmitter.

The writer’s two-metre transmitter embodies
a 6AG7 first stage connected in a similar
circuit to VS5, the Squier circuit operating on
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18 mc, and the anode being tuned to 36 mc.
The 36 mc output from the VFO was at first
coupled into the 36 mc tank circuit of the
6AG7 (the Squier being detuned to stop the
crystal oscillating), but it was found that
the drive from the VFO was not sufficient ; the
link was then transferred to the preceding 18
mc screen circuit of the 6AG7, and in this way
ample drive was obtained, the amplification of
the 6AG7 providing the additional gain despite
the Squier circuit not being tuned to 36 mc.

Once drive has been obtained to the trans-
mitter it will be found very easy to finish the
tuning of the VFO circuits to obtain maximum
drive, making sure that the coupling of L4
to L5 is at the least possible without causing
any drop in output. The tuning of C9 and
C10, which should now be very sharp, should
be set to the middle of the required tuning
range, and adequate drive should be available
throughout the VFO sweep to replace the
original crystal drive.

Operating Conditions

The supply for the HT to V2, V3, V4 and
VS5 is 250v. V1 is supplied from a 120v.
stabilised (S130) line.

The cathode currents are as follow:—
A"2 T 4.5 mA (both halves together)
V2 and V3 3.6 mA each
v4 7.9 mA
V5 7.5 mA

Total currents:—cathode 23.5 mA ; heater
1.3 amps.

Stability and Calibration

As previously mentioned, the drift on 144 mc
is about 7 kc from start, and a curve showing
how this occurs is given in Fig. 2. This curve
was obtained by tuning the VFO to 18 mc
and the audio beat between it and the 18th
harmonic of the BC221 crystal checked by
comparing it against piano notes. After 20
minutes the changes taking place are small and
difficult to measure with the apparatus
available.

It is possible by closely coupling the BC221
to the two-metre receiver to get sufficient signal
from harmonics of its variable oscillator to
obtain beat notes with the 4th harmonic of the
36 mc output of the VFO, and in this way
to calibrate the tuning scale to the limits of
accuracy of the BC221. Any correction neces-
sary from time to time, due possibly to ageing
of the components or change in room tem-
perature, is done with C5 against the BC221

crystal harmonic on 18 mc.

The ultimate stability of the VFO is
obviously dependent on that of the LFO, and
it is probable that with care the initial drift
could be reduced, e.g., by using negative co-
efficient condensers in the tank circuit of V1.
The correct proportion would have to be found
experimentally. Another field for experiment
would be that of using an overtone crystal on
38 mc with a 2 mc LFO. Such choice of
frequencies would halve the effect of the LFO
drift, which would, however, itself tend to be
higher on 2 mec.

Use of a VFO such as this increases one’s

~ appreciation of the 144 mc area of the spectrum

(the writer found himself thinking in kilo-
cycles for the first time on this band), and the
limitations even of the BC221 become
apparent !

Finally, the author can thoroughly recom-
mend this type of VFO, from the construction
of which he has had much enjoyment. There
should be no trouble from unwanted fre-
quencies, but do check on this as carefully
as possible before going on the air !
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« IMPROVED TWO-METRE CONVERTER”

In the article by GSRZ in our August issue, it
should be noted that in the Table of Values on
p.334, the following corrections are necessary: RS8
(omitted) should be 56 ohms; L4, L5, are similar
coils, wound as given opposite L4; for L6 read
L7; L6 should have been given as 6 turns 20 SWG
tinned, spaced wire diameter, wound on a gin. slug
tuned former; RFC (above R2 in the circuit
diagram) is not critical, and can be about 20 inches
of 30 SWG enamelled wire wound on a ceramic
resistor., These omissions are greatly regretted by
G5RZ and we sincerely hope that nobody has been
flummoxed by them,
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ELL. we had hoped to start

off this time with a chronicle
of stirring events brought about
by that ** spell of C5 conditions "—
and a tale of success arising from
the VHF expedition undertaken
by HBYSPQ and his party during
August week.

The fact is that, except for an
occasional EDX opening of short
duration and the odd burst of
GDX. conditions have remained
generally poor. The Swiss story
is particularly unfortunate. Open-
ing on August Ist, by the 5th
HBY9PQ reported that up till then
they had achieved only one con-
tact on two metres—with a local
HB. At the end of the week.
HBY9PQ wrote to say that they
had been making three contacts a
day on 144 mc. but only with that
same HB9BZ. Another set-back
was the sudden illness. in camp.
of HBINL. who had to stay in
bed for four days of the eight
they were up on the St. Gotthard.
However. in spite of everything.
they ran the two-metre equipment
for a total of 120 hours, so that it
must have been a great disappoint-
ment not to be able to raise a
single DX signal on the band.
The only time they were off the
air at all was between midnight
and 0500 BST. for sleep. cooking
and attending to the patient. None
of the schedules arranged via 3.5
and 14 mc came to anything—the
two-metre band remained obstin-
ately shut tight.

In the circumstances, we must
applaud the enthusiasm, persis-
tence and determination of the
Swiss boys. who certainly tried all
they knew and would have given
us and themselves a wonderful
time had conditions relented at
all. One is sure HP9PQ will not
mind if we quote him verbatim:
“1t was a week without success,
hi. .. only the same Swiss station
worked each day . . . perhaps you
could send me some hear report

. Over all we hold up our
humour and a few hours before
the end the 2m. Tx made QRT.
.. . he was running 120 hours . . .
we had a wonderful QTH . . . we
are hoping that HB9IV will have
more chance on August 28-29 on
Mt. Rigi.”

The latter reference is to the

VH]

BANDS

A. J. DEVON

Conditions Still Poor—

No Luck for the HB’s—
Much Portable Activity—
Doings Round the Sfations—

Notes, Reports and News—

Contest scheduled for the week-
end before you see this, of which
we were not favoured with neces-
sary information in time for the
August jssue--once again, it was
the responsibility of U.S.K.A. (the
HB amateur organisation) to lay
this on. and we hope. for the sake
of all concerned, that EDX open-
ings did develop forit. (As A4.J.D.
always has such shocking luck
with contest conditions, perhaps
it is as well advance information
was not given here '—Ed.)

For the RSGB's portable event
on August 15, weather and con-
ditions were fairly good. and
during the morning and early
evening there was quite a lot going
on, with a few Continentals getting
into the Midlands. Some of the
portables were putting out very
good signals having regard to the
distances involved, and GS5YV
(Leeds) mentions G2BAT/P as
being strong all day—though we
are not quite certain where the
latter was on this occasion.

General News

On the evening of August 4, the
GI's and southerly GM's were

calling G2DVD, G3EHY, G3GHO,
G3IWW, G4MW, G6NB, G6RH
and G80U, without apparently
attracting attention-—so the band
was open to that extent. G31UD
(Wilmslow) gives July 11-12 and
19 as openings. and G3100
(Oswestry) remarks that he was
able to receive PEIPL four days
out of five on the daily 1245 BST
schedule with G5YV: signal
level varied between RST-229 and
549.

We all know. or know of,
GW2ADZ. lately of Oswestry—
“Jately " because he is on the
move to North Devon. where he
will become G2ADZ. starting up
from Morthoe, not far from
Iifracombe ; he says “1I hope it
will prove interesting : it will be
a change not to be hemmed in by
hills.” To anyone who knows
Morthoe. it certainly should be
interesting. as from parts of that
delectable village it is clear away
in all directions. from high ground.
So we shall eXxpect to hear a
thumping signal from G2ADZ
when he gets setitled. GW2ADZ
has been an outstandingly success-
ful station on both VHF bands.
as the records show ; it might be
added. by way of a valediction on
his Oswestry activities, that on the
evening he and EI2W had their
70-centimetre  contact for the
El/GW “First,” GW2ADZ also
worked G2WJ—and could have
worked a few more SE’ly stations.

as steady carriers were being
heard from that direction.
From GI3GQB (Newtonards)

we have a listing of the following
G! frequencies, which will be of
interest to many GDX artists:
2FHN, 145.00; 3AXD. 144.075;
3CWY, 144.05; 3FIX. 144.05;
3FZQ, 144.40; 3GQB, 144.132:
31JM, 145.20: and GISAJ, 144.18
me. GI3GQB explains that these
are not necessarily dead accurate.
but they will show where to search
for the GI contacts so many
people want so much.

It will have been noticed that
in our very complete listing of
“Two-Metre Firsts” there is no
entry for G/Gl—indeed, we have
asked once or twice for the
claimants to step forward; now
G5CP (Chesterfield) says that it
should be attributed to G3BW/
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GI2FHN (which was what we
thought when originally compiling
the list). So if either or both of
them would be good enough to
thumb back through the log. and
give us the date. we shall be very
pleased to enter it on the next
appearance of that Table. (The
contact would probably have been
about four years ago).

Another noteworthy “ First,”
but in rather a different context,
is the news that VS2DV and
VS2DQ have made the first
amateur two-metre QSO in
Malaya. the distance being 40
miles. On the face of it, this
might not seem much. but to
anyone who knows the difficulties
of getting going with no signals
on which to listen or local co-
operation of any kind, it is some-
thing of an achievement even to
find the band. let alone make a
QSO—so good luck to V82DV
and VS2DQ. and we hope they
will be followed by other VS
operators.

G3WS (Chelmsford) is off the
air for a few weeks because he is
in  Yugoslavia on  business ;
naturally, he hopes to meet some
YU's and fird out what, if any-
thing. is cooking on VHF in that
part of the world. And we also
shall be interested to know what
he finds.

Over the 75-mile sea path,
GI5A)/GM3DIQ keep in regular
contact. with signal levels on the
S9-mark irrespective of weather,
time or conditions.

Referring back to the GW2XV
/P foray to Snowdonia—when he
was expected to be a very much
stronger signal than. in fact, he
turned out to be—Gerry has since
found a fracture in his coax feed
line which might well have been
there during the Snowdon opera-
tions ; this would explain it
anyway.

G3WW rightly draws attention
to the fact that the Kallitron
oscillator, as used by G2HCG for
his SE-VFO and by G6XH for his
XM-VFO (see *“VFO for Two
Metres * is this issue). was first
given by G2IQ; it is the oscilla-
tor section of his now world-
famous * 6J6 Converter,” pub-
lished originally in Short Wave
Magazine exactly five vears ago!
So once again we bend our head

3GWB/P,

TWO-METRE ACTIVITY REPORT

(Lists of stations heard and worked are requested for
form shown below, with callsigns in alphabetical

G31UD, Wilmslow. Ches.

WORKED . G2ATK,
2BAT/P, 2DCl, 2DVD,
2FCL/P, 2FJR, 2FOS,
2HCJ/P, 2XV, 3AGS,
3AGS/P 3A00, 3ASC,
3ATZ, 3AUC, 3AUC/P,
JAYT/M. 3BKQ, 3IBOC/A,
iBPJ, 3BW, 3CCF, 3CUZ

3DA/P, 3DQQ, 3EHY, 3EPW,
3FIH, 3FMI, 3FRY. 3GB.

31IPH/A,
3IVF, 31WJ. 3PY.
3WS, 4J1/P, 45A, SAU, iBD
SBMIP 5DS, 5MA/P SML,
S5YV, 6FK, 6RH 6WF, 6XM,
8BP, 8QY/P, SSB 8SB/A,
SSB/P 8VN.

HEARD : G2AIW, 2BMZ,
2DRA, ZHIF. 3FUM, 3GOP,
3JHHY, 3HTY, 3JHVO, 3JFR,
3YZ/p, 6l1, 60S, BUQ/P,
PEIPL. (July 3 to August 15).

G2DHYV, Blackheath, London.

HEARD : FSCQ, G2AIW,
2MV, 3AEX, ID1V, 3GZM/P,
AW,  3ISA/P,
3ITS/P, 4AU, 6AG/P, 6NF,
6TA/P. (Sunday August 15
only).

G2DVD, Slinfold, Sussex.

WORKED : F3JN, 8MX,
G2ABD, 2ATK. 2BMZ,
2BPC, 3HCG, 2HDZ, IMV.
2TP, ZUN 2XV, 2YB, 2YC,
3ARL/P, 3AWY 3BKQ iDO,
3FAN, 3FD, SFEX 3FQS,
IFRG. 3GGJ, 3GHI. 3GHO,
3GSM, 3GXG, 3HBR/A,
JHCU, 3HST, 3HZJ, 31AM,
3JEP, 3JFR

6NB, 60H, "6TA. 6XH, 6XM.,
80S/M. SOU GW3EIM.
S8KW/P. (July 14 t0 August 13).

G3FYY. London, N.W.2,

3GHI, 3GXG, 3HYF, 1AM,
3ISA, 3IXE, 3JMA, 3MI,
6TA/P, 6XH, 6XM, BKW/P,

SUQ. BUQ/P. (July 15 to
August 12).

GWSMA/P, Nr. Amlwch,
Anglesey.

WORKED : G2ATK. 2FJR,
2HCJ/P, 2HGR. 2XV, 31BA,
IBKQ, 3CCF, 3CCH. 3CUZ,
3DA. 3DO. 3EPW, 3FMIL
3GHO, 3HTY, 3HYH, 3100,
JUD, 31WJ, 4SA, 5YV,

80U,
GIIFZQ.
GM3EGW,
GW3iGOP/P.

HEARD : G6RH.
and August 1).

GS5MA/P, Nr. Cusop, Hereford.

WORKED : G2A1W,
2ATK/M, 2CVD. 2DCI,
2HCIJ/P, 2HIF/P, 2NV, 201l
3AGS/P, 3ASC, 3CRH, 3DO,

(July 31

3EHY, 3EPW., 3ERD/P,
3JFKO/P, 3GHO. 3GNJ.
3GOP/P. 3GWB/P. 3GZM/P,
3HHY. 3HSD/P, 310B,
3JUD, 3LP, SN]_/P 3YZ/P,
4PR, 4SA. SML/P, 5YV,
6FK, 6NB, 6WF, 6ZH,

SQY/P GW3GWA /P, SBM/P.
(August 15 only).

G2CZS. Chelmsford, Essex.

WORKED : F8GH.
G2ALN/P, 2ATK, 2BCB,
2CD, 2FXG/A. ZHCG 2MYV,
2wlJ], 2YB. 3ABH, ‘AEX
3ANB. 3BRX, 3BSU, 3EGV,
3EMU, 3FAN. 3FKJ, 3FYY.
3GGJ. 3GHI. 3GNJ, 3GVC,
FHWF, 31T, 3JW, 3JMA,

3SM. 3WP, 3WW, 4Al. 4KO,
SMW, 40T, 5GX. SMAJP,
SMR, 5TZ, 5SUM. 6LX,
6YP, 8KW, 8KW/P, SLN,
PEIPL.

HEARD : F8MX, G2BMZ,
3EPW, 5UF, 6NB. (June

21 10 August 11).
GM3DIQ, Stevenston, Ayr.

this section, set out in the
and numerical order).

GM2BUD, 3DDE, 3BDA,
3FYRB, 31BV, 3INK, 3NG,
4PW, 6SR, 6WL, 6ZV, 8AH.

HEARD : G2FJR, 2FZU,
3BW, 3WW, 6NB, GM3EGW.
(July 16 te August 11. 79
hours operating).

G4SA, Drayton, Berks.

WORKED: G2AHY,
2ASF/P. 2FCL, 2FJR,
2FWW, 2HCG. 2HCJ/P,
2HGR. 21Q, 2YB,
3DA. iDO, JERD/A, 3EGG,
AFUM, 3GMX, SGNJ 3GKZ,
3JHHY. 3100, 3Y2/P, SAU,
SDF, SMA/P, 5SRZ, 5SK,
SYK, SYV, 6FK, 6FQ, 6NB,
6WF, 6XM, 8PX, GW2ADZ,
3GOP, SMA/P, (During
July - August 15).

G3GHO, Roade, Northants.

WORKED : F3IN. 8GH,
8MX, G2ABD, 2ATK,
2DDD. 2DVD, 2FNW,
2HCG, 21Q. 3AGS, 3BA,
3BJQ. 3BNC, 3CKQ,
3DLU, 3EGG 3FQS,
3FSG/P JFUW 3GFW,
3GHI, 3JGHU 3GWB,
IHVO, 3IEY, 3100, 3ISA,
3IUK, = 3JFR, 3XC/P,
AYZ/P, SML, S5S5K. 5YV,

6FK. 6LX. 6NB 60U, 60Z,
8VN, GD3UB, GW3EIM,
SMAIP. 8SU.

HEARD : G2BAT, 3AGA,
3GOP/P, GW3FAN. (July
16 to August 11).

G8VN_ Rugby.

WORKED : G2ATK/M,
2FNW, 2FXK, 2XV, 3ABA,
3BA. 3BJQ. ICHR. 3CKQ,
3IDLU, 3DO. 3IFMO, 3JFUW,
3GHO, 3GHU. 3HHY,
3IUD, SJU. 5MA, S5ML,
5SK, 6FK, 6YU.

HEARD : F8MX, G2ABD,
2AIW. 2BVW, 2DVD, 3BKQ,
3CUZ. 3FIH. 3GNJ, 3GWL,
3HBW. 310B, 3100. 31UK,
IWW, 4SA. STZ, S5YV, 6NB,

WORKED : F8MX, G2ABD, 6RH. 6XM, GWSMA/P,
2BBN, 2BPC, 2FXGJA, WORKED : G3CCH. 31UD, ON4BZ. (July 14 to August
2DD, 3BFP, 3DVQ, 3FD, 5YV, 6XM, GI3GQB. 5AJ. 14.

in the direction of Sheffield, sion was “on high ground with a

hoping that the eye of the maestro

perfect outlook ...

parked the car

will fall upon these lines.

GW5SMA/P, GS5SMA/P Again

Since last we wrote, Bob has
been stirring the two-metre air
from two different, and widely
separated. portable locations. For
the week-end July 31/August 1.
he journeyed all the way to
Anglesey. and from a place called
Amlwch (as a matter of fact, your
A.J.D. can pronounce it, and that
is correct spelling) he worked a
total of 33 stations., to the great
delight of most of them, for
Anglesey is a rare county; the
site for GW5SMA/P on this occa-

off the road at the highest spot.”
The best QSO was a good CW
exchange with G8OU at 222 miles,
other nice GDX contacts being

with G2FJR, G2XV and
GM3EGW. all near the 200-mile
mark ; G6RH (Bexley. Kent) was

heard and called without response.
and G4CI heard and called
GW35MA/P without getting him
back ; for Bob himself it was an
interesting trip, because he worked
GD. GI and GM for the very first
time on Two.

Then, for the field day on
August 15, G5MA/P appeared
from a spot on the English side



Volume X11

THE SHORT WAVE MAGAZINE 401

of the Hereford-Brecon border,
and worked 39 different stations
in a point-scoring contest, with
G2AlW as the only Londoner who
could be raised from a site poor
for that direction.

Lists covering these two exploits
appear in the Activity Report, and
once again a great many VHF
men are grateful to Bob for his
untiring efforts to find new GDX
locations in rare counties— inci-
dentally, the one-way distance to
the Anglesey site is 263 miles, and
the weather that week-end was not
too good either.

Claims and The Tables

Once again, we see daylight
between G5YV and G3BW in All-
Time Counties—but the other way
round this time, as Harold got
GW5BM/P for Brecon and
GW5MA/P for Anglesey to put
him up two. It seems that G3BW
and G5YV have recently had a
personal QSO. and naturally the
talk turned to working counties!

Though the All-Time list is
right up to date with all claims—
and one new entrant, GI3GQB
with 27, which is good going from
Northern Ireland — we are not
showing Annual Counties this
time because it closed for the year
at midnight on August 31, and we
want to give final placings in next
* VHF Bands.” So will all those
with last-minute claims for this
Table please send them in ; closing
date is the dead-line for the next
issue. Incidentally, all claims
received for Annual Counties
with this month’s mail are being
held for the final appearance—so
there is no need to claim again
unless you have anything new
between last month’'s dead-line
and August 31.

Naturally, we go on with
Annual Counties for another year.
and the new Table duly opened on
September 1st! We do not expect
a rush of claims in the first month.
but please do put yours in as
soon as you have got 14 or more,
so that the new Table can be
published as soon as possible. Qur
leading stations should be able to
knock off 14-15 counties in the
first week or so, no trouble at all.

Some Station Reports

Nice to hear from G6NF
(Shirley, Surrey), one of the more

Both active on VHF from Cardiff — on left, GWS8UH, with GW5BI, discussing the
12-element stack at G5BM, Cheltenham.

distinguished OT’s and now one
of the regulars on the 70-
centimetre band ; he has a total
of 13C worked on 430 mc, with
some nice GDX in the shape of
G3GZM (Shropshire) and
GW2ADZ for Montgomeryshire.
G6NF has recently had to alter
his frequency to 435.66 mc to
avoid QRM! And he now has a
CC converter instead of the SEO
job.

G2CZS (Chelmsford) encoun-
tered F8GH and F8MX during
August 2-5, and remarks that he
found G6UH'’s article in our last
—Element Length for VHF
Beams "—both helpful and in-
structive (several other correspon-
dents make the same sort of com-
ment, and admit to being a bit
dim about how to get the best
out of a VHF aerial system). The
next requirement seems to be
some instruction on matching and
lining-up. We will fix.

On the subject of aerials,
G2DVD is still very happy with
his new stack—see this space last
month—and continues his search
for G3BW and the other interest-
ing ones in the North. G3IER
(Cheltenham) reports a contact
with G3HXN, in the village of
Cambridge (Glos.), and a new

station just on with 1-watt to an
EF91. Despite a feeder broken
in one leg, G3IER has worked six
new stations, including GWS8KW
/P giving Brecon on this occasion;
when the feeder 1is replaced,
G3IER hopes to be fully opera-
tional again.

We now have a report from’
G3JDD (R.A.F. Watton) covering
the period when he was signing
GM3IDD/P at Carter Bar, Rox-
burghshire. with G3CYY, whose
gear it was; they worked nine
different G's, mainly in the North,
during the period 1840-2140 on
July 19. G4SA (Drayton, Berks.)
is glad to find that he has now
worked all the Welsh counties,
with G5MA scoring for several of
them, of course. G3GHO (Roade,
Northants,) gives July 19-20,
August 8 as good evenings, with
ON4BZ worked on the latter
occasion. G3DO (Sutton Cold-
field) claims for the Tables and is
now up to 241S worked; new
ones for him have been GW5SMA

for Anglesey and Monmouth, and
G5BM/P for Hereford.

G3FYY (London, N.W.2) men-
tions August 4 as the bright spot
for him, when he was able to
work F8MX (Paris) in spite of it
being an unfavourable direction
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TWO METRES
ALL-TIME COUNTIES WORKED
LIST
Starting Figure, 14

From Fixed QTH Only

Worked Station
69 G5YV
G3BW

64 G6NB

62 EIR2W (209), G3BLP (630)

59 G3EHY

58 G8OU

57 G201 (349)

56 G4SA, G8SB

55 G2HIF, G3GHO, G3WW,
GW5MQ

53 G2AJ (519), G2HDZ (416)
G3CCH, G4Cl, GSBM

52 G2NH, G3100. GSBD, G6XX

51 G5DS (553)

50 G3ABA, G3FAN

49 G3IUD, G5SMA

48 G2FJR (273)

47 G5WP

46 G4HT (476), G5BY, GSML
(280), G6YU (205)
435 G2XC, G6XM (356)

44 G3BK, G3HAZ (262)

43 G2AHP (456), G3BA, G3COJ,
G4RO, G5DF

42 G3GSE (424), GSDA

41 G2FQP, G3DMU, G6CI (184)

40 G2DVD, G3BNC, G3CGQ,
GS5IU, GBKL

39 G2IQ, G3GBO (434), G3HBW,
G3VM, GSBIL (325)

38 1 G2FCL (234), G3APY, G3DO
! (24]). G3WS (183)

37 DDD. G2FNW. G2FZU
(180), ‘G6TA (300)

36 G2HOP, G3CXD, G6CB (312),
GB8IP

35 G3DLU, G3FZL, G3HCU (224),
G3HWJ

34 G3BIQ, G3BKQ, GS8I3

33 G5MR (215)

32 G2FVD, G8VR, G8QY

31 G3FYY (164), G3HXO, G3IER
(105), G5RP

30 G3FRY, G3GOP (208), G3GVF
(129), G31RA, G5NF, G8VN
(121); GM3EGW, GWSUH

29 G2CZS, G3AGS, G3AKU,
G3FU (194)

28 G3FIH, G8DL, GM3BDA

27 G3DAH, G3ISA (160), G6GR,
GI13GQB

26 G2DCI, G3AEP, G3CFR (125),

G3SM (211), G4LX, G4MR
(189), GM3DIQ
25 G3IMA, GSSK

24 G3FD, G3FXG, G3F
23 G3CWW (760) G35PY, GGPJ
GW3IGW,
22 G3AGR (135). G3ASG (150),
] G3BPM, G3HIL
21 G2A0L (110) G3IWIJ, G6XY
20 G3EYV, HSD, G3YH

G3
19 G3FEX (118), G3GCX, GSLQ
(176)
17 GSNME GC2CNC

15 G2BRR, G3IWA
14 G2DHYV, G3CYY

Note: Figures in brackets after call are
number of different stations worked on
Two Mnru Starting figure for this
ion, 100 stati worked. QSL
cards are not requlred to verify for entry
into this Table. On working 14C or more,
a list showing stations and
should be sent, and thereafter added teo
as more counties are worked,

due to local obstructions ; G3FYY
is going ahead with his VHF-VFO,
but will not go as far as making
any of the necessary alterations to
the main transmitter until he is
sure the band is not going to
open! G8VN (Rugby) considers
that both activity and conditions
were better during the period. and
has found stations up to 150 miles
distant audible most evenings——
three new ones have been worked,
and G3AZT locally is recommen-
cing. activity, which will make
four two-metre men in the
immediate neighbourhood.

John of G80OU (Ashtead) is a bit
despondent about the chances of
working SM this disappointing
season—a contact he needs to get
into the front row in Countries
Worked—but goes up to 58 in
All-Time Counties. G3WW (Wim-
blington, Cambs.) has. as usual,
been doing a good deal of visiting,
and is now getting ready for 70 cm
with the G3HAZ Tripler (in. and
working) and the G3BKQ 430 mc
Converter (in hand); a nice two-
metre QSO for him on August 4
was GM3BDA. giving East
Lothian.

GM3DIQ (Stevenston. Ayr) re-
ports a most extraordinary case of
extreme QSB on G3CCH (Scun-
thorpe): At 2215 BST on July
25 he was 449, still the same at
2325, and then over a period of
about five mmutes built up to “
colossal S9-+." readable on hlS
key thump ; a call from GM3DIQ
raised G3IUD (Wilmslow, Ches.),
who was 579, and who then faded
from S9 to S1 and out as he
signed. Clarke had some G phone
contacts on August 4, and was
hearing G3WW at 559 —but no
luck with a call.

GSCP (Nr. Chesterfield, Derby-
shire) is now running an 8§29B
with two 3-clement Yagis stacked
and hopes to be on most evenings
at 6.30-7.30 p.m.; he reports
GS5HK, also near Chesterfield, as
a newcomer to the band.

GI3GQB  (Newtonards) and
GISAJ are now running the full
150w., both using 8012’s in push-
pull with 1,400 volts on the plate
—which, says Bill, they take quite
calmly. (Note: The 8012 is a
VHF triode, with grid and plate
pins brought out separately on
both sides of the bulb; it needs

a good 15-20 mA of drive in
Class-C RF service, and a pair in
push-pull should give about 80
watts RF out. 8012’s are easy to
buy; two are about a third of
the price of a single 829B.—
AJ.D) GI3GQB is on every
evening. 144.132 mc. from 10.30
p.m. or so until midnight. and his
best direction is to the South-
East: on the 70-cm front, Bill
has the G3HAZ Tripler and the
G3BKQ Converter (from the
recent designs in Short Wave
Magazine). with which he is very
pleased.

GS5BM (Cheltenham) was /P on
the lovely Black Mountains above
Talgarth in Brecon on August 15,
and during the previous week
operated from Woodbury Com-
mon in S. Devon—conditions were
“very poor and local activity
practically nil, most disappoint-
ing.” Six stations were worked,
but at no great distance, GWS8UH
in Cardiff being about the best.

Continental Tour

Henry of EI2W. home from a
trip through Central Europe,
gives a lot of interesting detail in
his report. In Italy, about 50
stations are said to be equipped
for VHF, with I1FA probably the
best-known. In the Saarland.
9S4AX is on and puts out a good
signal ; there are four LX’s in
regular operation; and OE7AT
is a prominent two-metre man,
who also works portable from
Mi. Pfaendler near Lake Con-
stance.

In Switzerland, there are no less
than 27 stations equipped for the
band, spot frequencies ranging
from 144.00 (HBYLE) to 145.55 mc
(HB9AA). Henry found the HB’s
to be well organised for VHF,
and their gear is beautifuly con-
structed ; he was able to make
contact with the St. Gotthard
party. and we have a photograph
of him with HB9PQ and HBONL
at Lucerne.

Through his private grape-vine,
EI2W recommends that the LA’s
to look out for, as being the most
EDX-worthy, are LA1KB (Larvik),
144.32 ; LA4VC (Oslo), 144.28 ;
LASRB (Sandefjord), already
known to G’s, on 144.80; and
LA9T (Moss), on 144.30 mec.
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Since his return from this
fascinating tour, Henry has been
active again from Dublin on Two,
but until August 16. conditions
were poor; on that evening. he
worked GM3BDA. * putting out
a strong cackle from a hen-roost
in E. Lothian,” for a new county ;
then G3DLU (Compton Bassett.
Wilts) was raised for the first time.
and several GI/GM’s were S9 in
Dublin.  On the evening of
August 17, in spite of atrocious
weather conditions. there was a
very successful three-way EI2W-
GI3FZQ-GI3GQB over 100-mile
paths—a thing which, says Henry,
would hardly have been possible
three years ago, when their equip-
ment was far less developed than
that now in use.

Comments out of Context

“1 monitored the band the
other night, and not a thing to be
heard ; so I put out a nice snappy
CQ on CW, and then tuned—
what did 1 hear? No fewer than
seven stations all calling CQ on
CW. What's the matter with
them? Don't they love me any
more! ” (G3GHO). . . . “1 have
been hearing G6NB again. but he
seems to be on a different
frequency, a fact which 1 don’t
think will help us in making con-
tact; he is one G station 1 am
determined to raise before the
winter sets in! > (GM3DIQ). . . .
*Why do so many VHF opera-

SEVENTY CENTIMETRES
ALL-TIME COUNTIES WORKED
Starting Figure, 4

Worked Station
23 G3BKQ
15 G2XV, G4RO
i3 G3I00, G6NF

11 G5YV
9 G2HDZ

fll G2HDY

[ G3IMA

5 G3FUL, G3IRW
4 G2DDD, G3IGY

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

“, . ... He says it gives better results . . . . .”

tors refuse to QSL even when sent
cards direct? My present returns
are barely 50% of all cards sent
out. Could we have labels or
something to make it easier? ™
(G2CZS). . . . 1 wish that sta-
tions calling CQ when conditions
are only poor to fair would use
CW, and that some of the phone-
only men would listen for CW
calls” (G8VN). . . . “Please ask
stations beaming NW and work-
ing their locals to sign sometimes
on CW, as a large number of weak
carriers are audible here from time
to time ” (GI3GQB). . . . “I have
now worked 50 stations on 70 cm ™
(G6NF). . . . “Many interesting
ragchews have been had on 3.7 mc
phone ” (G3WW). . . .« was
accorded very generous hospi-
tality by the Swiss chaps; 1
ascended Mt. Pilatus, 7000 feet,
and found a 220v. AC power point
at the very top” (EI2W).

Reminders

We are still in business for
VHFCC certificates — and the
requirement remains the same:
100 cards confirming two-way
contacts on any VHF band(s)
from 50 mc (6 metres) up, sent
in, with a check list, for the atten-
tion of your A.J.D. The cards

should be registered. Since this
Award was instituted six years ago,
170 parchments have  been
claimed.

And so we come to the end of
it for another month—and it
should be noted that in spite of
poor conditions and allegations of
low, or no, activity there is steady
progress in the Tables and plenty
of useful and interesting short-
haul contacts can be heard going
on at all sorts of odd times. Even
if we can’t see an EDX break, or
a spell of consistent GDX con-
ditions, there is no reason why the
VHF bands should not be kept
healthy, and there are new stations
coming on all the time.

Closing Date

Before the next dead-line, we
have a breathing space: The
closing date for the October issue
is Monday, September 20. Please
send all your VHF news, views,
ideas, comments, criticisms and
suggestions to: A. J. Devon,
*“ VHF Bands,” Short Wave Maga-
zine, 55 Victoria Street, London
S.W1. Don’t forget your closing
score for 1954 Annual Counties
(and the opening one for the new
Table!). With you again on
October 8. all being well.
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VHF WEATHER REPORT

PERIOD JULY 17 TO AUGUST 13

ST. GOTTHARD EXPEDITION
A. H. HOOPER (G3EGB)

NCE again, a limited selection of VHF DX

with no major spells to report.

The general sequence of weather has been ascer-
tained from the Daily Weather Report of the
Meteorological Office, London. For the first week
ridges of high pressure alternated with frontal
activity, while south of the British Isles the fine
weather of an anticyclone was being enjoyed. Then
followed a period of bad weather which extended
southward to the Alps and Pyrenees. The exten-
sion of anticyclonic conditions eastwards over
France, Switzerland and then Austria which set in
on July 31 must have been good news for our
Swiss friends, labouring up the St. Gotthard Pass
with their gear. However, with an anticyclone over
the Continent and the hope of VHF DX once again
we here in G found ourselves on the edge of things.
From August 5 yet another depression, and the
onset of a slow break up of conditions for HB.
For the final week yet another series of depressions
proved to be our lot!

The usual assessment has been made of the
results of radio-soundings reported in The Daily Aero-
logical Record of the Meteorological Office. The
estimated effect of discontinuities aloft in radio
refractive index upon VHF propagation along certain
paths from South-East England is set out in Table L
Entries therein are more frequent than of late, with
a southerly bias, but without anything especial in
the way of DX. The time factor is important in
some cases. On the evening of July 20 there was
a change over from one air mass to another and
from SE England there is thought to have been
first S and SW’ly extensions followed by a stronger
NW’ly opening soon after midnight. For a similar
reason the entries for Aungust 1 do not apply until
after about 2200 GMT.

Propagation between GI and GM appears to
have been well above average on July 18 and
August 3, 11.

The less spectacular but nevertheless welcome
night-time extensions due to radiation cooling are
given, as usual, in the first line of the Table.

The graph of MSL barometric pressure values
is continued in Fig. 2. As for last month, pressure
is considerably less than the *critical” value of
1018 mb. on occasions of entry in Table 1, and soon
we may have to decide whether to discard even
this slight indication of DX chances.

Swiss Weather

Given elsewhere in this issue (although unknown
at the time of writing) will be whatever results the
HB’s achieved on the St. Gotthard Pass. It is
hoped that, as for last year, HB9PQ will be for-

warding at a later date a full account of their work.
In the meantime let us look at the weather con-
ditions in general terms.

The picture over Europe is one of a WSW'ly
current of air sweeping over the British Isles and
Continental coastline and slackening inland towards
the Alps to the light, variable winds of a high
pressure belt. At 10,000 feet aloft, the upper limit
of our interest, the overall airflow was similar and
it appears that we in the UK were in a different
(cyclonic) regime. These cyclonic conditions had

0200 GMT JULY 12

RRI Discontinulty

Heights in thousands
of feet .

0200GMT JULY 20

RR! Discontinuities

Heights in thousands
of feet.

Fig. 1. On the two occasions shown here, reflection from layers

at unusnally high levels is thought to have occurred. On July

12 (above), the ph incided with an abnormally

low value of surface pressure; on July 20, a double structure
is shown over southern England.
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August 1 and with an anticylone over eastern
= Europe, prospects must have looked bright to
HB9PQ and party as they set out.
During the next few days a variety of discon-~
| tinuities did develop over Europe but not, unfor-
tunately, in the form of a vast reflecting layer.
Several extensions by the reflection process appear
to have been possible, mainly Northward over Ger-
many, the best occasion being the evening August 2
when OZ appeared as a possibility.
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In Retrospect

A major discrepancy last month, with nothing
indicated in the Table for the evening of July 11,
but with general agreement among A.J.D.’s corres-
| pondents that conditions were good. The relevant

chart is given in Fig. 1, with a decaying warm front
") lying stationary over the North Sea and a high level
RRI layer over Great Britain. The dashed contours
are weak portions of the layer which is thought
to have extended south-eastwards over the Continent,
~ For several reasons, discussed some months ago, it
is usual for our VHF DX to occur with layers rather
lower than this and after due consideration it was
assessed as ineffective. It will be observed that re-
l flections at the mid-points of the paths drawn on
the chart would in all cases be from portions of
the layer below 7,500 feet. It has already been
apparent that the warmer conditions of summer
make effective layers at greater heights. This is
due to the connection between temperature and
the maximum possible discontinuity value. While
it is not to be expected that there is a temperature
corresponding to a cut-off of reflection, results on
occasions such as this are of value in suggesting
guides for the assessment of anomalous propagation.

As independently noted by the writer and GSMR
pressure was well below our supposedly critical
value of 1018 mb. at this period of the month,
and so we now know that even this slender guide
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Fig. 2. This the second month during which a c

tly low bar

reading has coincided with indications that VHF DX

should have been good. For this reason, results from July 30 to the end of the period will be of particular interest and reports are
specially requested.

to anomalous propagation can no longer be accepted
as reliable. The difficulty has been repeated again
this month and we can only wonder whether, in
the course of time, many cases of this kind will
occur and we shall have to discard the measure.
Owing to a slight date overlap with AJ.D.'s
report last month some of the results of July 19
are already known. The chart for this occasion also
is given in Fig. 1. It is a more complicated situation
than usual and worth careful scrutiny. In a ridge
of high pressure ahead of a warm front approach-
ing from the North-West, a RRI layer had formed.
From about 5,000 feet above the South Coast is sloped
down to 2,000 feet over northern France. The
term *“ warm front ™ is a label for warmer, moister air
flowing over the sloping surface presented by cooler
air beneath. The boundary between the two masses
of air forms the frontal surface which in this case
sloped gently upwards from its indicated surface
position to about 8.000 feet over East Anglia. The
RRI layer, sloping similarly from 6,000 feet over
Anglesey to 10,000 feet over south-eastern England.

is still further aloft and so is in the warm air. Thus,
in the overlapping area we have two layers in
entirely different air streams.

With QSO’s for Cambs./Newcastle and Fife/
Yorks. and reception of GM3EGW at G3WW the
upper layer was undoubtedly effective and the highest
midpoint reflection was from about 8,000 feet. Later
reports will no doubt show how effective was the
lower layer for southern sector paths. We shall
never know for certain which of the two layers
was of greater value for the Cambs./Cardiff path.
From the impression of an improvement during
that evening reported from Wimblington it seems
more likely to have been the upper layer. One
wonders whether G5YV, who reports reception of
both GM and GI on this occasion, noted a fade-
out of the latter signals as the front approached
from the North-West.

The writer is grateful for permission of The
Director. Meteorological Office, London. to make
use of information gained from the official publica-
tions mentioned.

.

COURSES FOR THE R.AE.

In addition to those notified on p.321 of the
August issue of Short Wave Magazine, we have been
asked to announce the following courses, to be held
in preparation for the Radio Amateurs’ Examination
in May next year.

Wembley, Middlesex. As last year, classes will
again assemble at Wembley Evening Institute. Cop-
land Street, Wembley Hill, starting on Monday. Sep-
tember 20, when radio instruction will be given from
8.00 to 10.00 p.m. A class in Morse will also be
held, 7.00-8.00 p.m. on the samé evenings. Enrol-
ment can be any evening during the week September
13-17. and the instructor-in-charge is A. J. Bayliss,
B.Sc., G8PD.

Ilford. At the Literary Institute. Cranbrook Road.
Iiford, adjacent to Gants Hill station on the Central
London line. The Morse and Codes of Practice
class commences on Monday, September 20, 7.30-
9.30 p.m., for those wishing to take the G.P.O. Morse
Test up to R.AE. standard, and will run for six
months. The radio theory class, for the Amateur
Examination, opens on Wednesday, September 22,
7.30-9.30 p.m. each week, and will last for eight
months. ‘The fee for each Course is 10s., or 17s. 6d.

for those taking both ; these fees are for the whole
period. Enrolment can be at the address given on
any evening September 6-8, or those interested can
apply to: C. H. L. Edwards. AM.ILEE., G8TL,
10 Cheptsow Crescent. Iiford, Essex.

Glasgow. Through the Education Committee
of the Corporation of Glasgow, a Course for the
R.A.E. is to be held at Allan Glen’s School, 134,
Montrose Street. C.4. commencing on Tuesday,
September 14. and then each Tuesday evening,
7.00-9.30 p.m. The fee for the Course. which starts
with elementary theory and works through to R.AE.
standard, is 10s. Instructors are A. M. Fraser,
GM3AXX (Theory) and J. A. Sey, GM8MIJ
(Practice). Intending students should enrol, at the
School, on September 7 or 8. any time between
7.30 and 9.30 p.m.

THE LICENCE TOTALS

As at the end of June, the 13! million licences
in 1issue included 3.411,046 for TV receivers and
236,057 for sets fitted in cars. The increase in TV
licences during the month of June was 31,680. These
figures make it that there are still three times as
many BC sound receivers in use as there are TV
sets licensed.
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E should like to find an ex-

pert who could tell us some-
thing about the phenomenon of
raip-static. It seems 1o us that
this noise is far more prevalent
nowadays than it ever used to
be: in fact it is now unusual to
find any heavy downpour of rain
that does not give forth an appal-
ling racket when it falls on an
outside aerial. Other interesting
points arise : We have found on
occasions that the noise comes
on when rain is notr falling
actually on the aerial, but maybe
a mile or so away. We have heard
it start up suddenly and have
dashed outside to take observa-
tions ; there has usually been a
cloud overhead, and the rain has

often arrived within seconds or

minutes.  But that noise has
started before amy actual particles
of charged rain have made con-
tact with the aerial. How exactly
is i1t caused ? With two longish
wires up, we have found a ter-
rific noise on one. but silence on
the other. although rain has been
falling on both — this seems to
indicate that the directional effect
comes into play and that the dis-
turbance is some distance away,
after all.

ICI ON PARLE ANGLAIS

A friend of ours revives an old
grievance of ours. It is hard
enough to bear English crooners
who sport a fake-Bowery accent.
but when it spreads to normal
conversation on the amateur
bands, things are going too far.
‘We will quote: * The word " tube’
or ‘toob™ is unimaginative ;
* valve * is more expressive and it’s
English. *Name ™ has a distin-
guished Latin pedigree and is
shorter than " handle.” Why don’t
these chaps talk about ‘binding
posts” and fill their cars with
*gas 7’ But perhaps they reserve
that for 80-metre phone.” We
agree with every word, Unless
an Americanism is preferable to
the English word. why use it?
We hear a lot of talk about
antennas and grounds. shields and
high-voltage lines. But how we
look forward to a description of
an ‘‘auto-tour ” by one of these
types—after denting his fender he
had to raise the hood 1o look at

the motor and see if it was car-
burating properly ! We don't ex-
pect to hear our American friends
talking with an English accent —
why should the reverse be heard
so often ?

WANDERING PREFIXES

The same friend has suggested
that we should try to get the
authorities concerned to alter one
minor regulation ; he refers 1o
the habit of adding an oblique
stroke and the prefix of the
‘“quest ” country after the call-
sign. If a W2 is operating from.
say, KC4-land, it would be much
more logical to sign as KC4/W2
. . . than, as at present. W2 . . .
JKC4. There is now some like-
lihood that listeners to a CQ call
might abandon him as soon as
they hear that “W2,” without
waiting for the exotic prefix to
follow. Presumably the authori-
ties class these special cases with
Portables or Mobiles, which sign
/P or /M, and would hardly be
likely to alter the regulations for
what is, to them. such a trifling
matter.

QRPPP !

We came across a strange
character who is better known as
a musician than as an amateur,
He thought that the mow popular
abbreviation QRPP must bear the
same relation to QRP that pianis-
simo bears to piano—and he was
quite right. But he wants to see
another P added. as in the heading
to this paragraph. He says this

transistor stuff is all ** pansy busi-
ness © — why, they still use bat-
teries for power ! No one can
achieve the real QRPPP until
they transmit with one of the good
old galena crystals, or, better still,
** Hertzite * (remember that one?),
with no exiernally applied power
at all. We have challenged him
to show us how. and it seems that
he 1is starting off by running a
crystal receiver on his local BBC
station and using it (the station is
very local) to charge a vast bank
of condensers, which he will then
use as a power supply for his
QRPPP outfit. He regards BBC-
charged condensers as legitimate,
but man-made batteries as defin-
itely “out.” We await develop-
ments — if anv — with interest.
(See details, in " Transistor
Topics’ in this issue, of the tran-
sistor audio oscillator, powered
by an ordinary photo-electric cell,
which works on daylight only!
It is but a short step to the con-
cept of an RF oscillator on 1.8
mc run from a bank of p-e cells
in series-parallel—Editor.)

INACTIVITY

How can we tell what the 21-
mc band is really worth, when the
general activity level continues to
be so low ? One recent week-end,
when we imagined conditions to
be really foul. we suddenly heard
two tremendous signals spring out
of nowhere. One was a ZB1 and
the other a CR6. and both signals
were a good S9. This made us
wonder what would have hap-
pened if 2 VU, a VS6, a VS9
and, say, ZS7. 8 and 9 had all
taken it into their heads to put
out a frial CQ on that apparently
““dead band ” at the same time.
We know conditions are bad, but
this continued inactivity makes
them seem far worse than they
really are. Once a definite im-
provement begins, stations will
appear from left, right and centre,
giving us the impression that con-
ditions are changing much more
rapidly than is really the case.
What a pity that we can’t start
this snowball effect without waiting
too long—it would give the 21-mc
band, in particular. a real shot
in the arm. and would cheer every-
body up at once. -
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DL2VC, Lt. K. Pattison (ex-
MD2KP), Berlin Signal Squad-
ron, B.A.O.R. 2.

DL2VK, Cpl. D. Wilson, Berlin
Signal Squadron. B.A.O.R. 2.

DL2VZ, J. Walker, No. 1
A.S.S.U., BA.O.R. 15.
DL2WJ; V. Bevan. No. 1

ASS.U., BAOR. 15

EI9V, C. C. Hunter. Glanworth,
Co. Cork.

‘G3HMK, F. Partlett, Burford,
Little Baddow. Chelmsford,
Essex.

G3JAG, J. A. Crux, 392 Bury
Road, Rochdale. Lancs. (Tel. :
Rochdale 48536.)

G3JFU, V. Bennington. 7 Walton
Road. Leverington. nr. Wisbech,
Cambs.

G3JIB, D. F. Shaw, 3 Butterworth
Street, Heyside, Royton. Old-

) ham. Lancs.

G3JIP, 1. W. Hill. 68 Kings Road.
Walton-on-Thames. Surrey.

G31JS, A. Bagley. Astbury Cot-
tages, Parkgate Road, Saughall.
nr. Chester.

G3JLE, R. 1. P. Boby. 38 Good-
yers Avenue. Radlett. Herts.
G3INL, P. Wendel. 38 Castlegate.

Newark,. Notts.

G3JOH, G. Theaker. 193 Wing-
field Road. Bilton Grange, Hull,
Yorkshire. (Tel.: Hull 13547.)

G3JTH, W. J. G. Hector, Longras.
St. Mary’s. Isles of Scilly.

G3JITQ, R. F. Griffiths, 96 Saxon
Avenue, Hanworth., Feltham.
Middlesex.

G3JTR, ). H. Beadle. 56 Ballial
Road, Welling. Kent.

G3JITU, P. C. Gilkes, 43 Ander-
son Road. Erdington. Birming-
ham, 23.

G3JTV, E. Bruckshaw., 15 Meal
Street. Heaton Norris. Stock-
port, Cheshire.

G3JUA, D. Vaughan. 32 White
Meadow Drive, Thornton,
Liverpool. 23, Lancs.

W QTHS

ble for the publi

ion of the addresses of ali holders

This space is avail

G3JUE, R. F. Reader, 20 Meads
Close, Ingatestone, Essex.

GM3JUF, A. McEachen, 240
Gladsmuir Road. Willington,
Glasgow, S.W.2.

G3JUT, J. Jones, 22 The Pippin,
Calne, Wilts.

CHANGE OF ADDRESS

EI9A, D. F. Cornwall, Strand
Street, Kanturk, Co. Cork.

G2BFQ, M. E. Edwards, 58 Bess-
borough Road. Harrow, Middle-
sex.

G2JB, J. H. Payton, Waltham Tea
Gardens, Skinners Lane, Wal-
tham, nr. Grimsby, Lincs.
(Tel.: Waltham 2271.)

G2TN, A. L. Daines, 116 Pelham
Road, Gravesend, Kent.

GM3AUD, R. A. Reid, Macken-
zie House, Avoch, Ross-shire.
Tel.: Fortrose 369.)

GM3BHO, J. R. Orr, 9 Marina
Road, Prestwick. Ayrshire.

G3BPQ, E. Smith. 46 Leam Street,
Ashton-under-Lyne, Lancs.

GI3BTE, J. R. Hall. 78 Windmill
Road. Bangor, Co. Down.

G3BVT, J]. Entwistle, 7 Tower
Street, Darwen, Lancs.

G3CMH, Yeovil Amateur Radio
Club, D. L. McLean, 55 Cedar
Grove. Yeovil, Somerset.

GI3CVH, W. G. Snodgrass,
Groarty C. Primary School,
Londonderry, Co. Derry.

G3DMP, 1. Booth, 18 Dodworth
Drive, Kettlethorpe, Wakefield,
Yorkshire.

G3DQC, J. Salter, 218 Totteridge
Road. High Wycombe, Bucks.
G3EGR, A. T. Felgate, Crown
and Horns Hotel, East Ilsley,

nr. Newbury, Berks.

G3FAU, V. Cundall, 23 Shackle-
dell, Leaves Spring. Stevenage,
Herts.

of new U.K. callsigns, as issued, or changes of address of transmitters
already licensed. All addresses published bere are reprinted in the quarterly
issue of the ‘* RADIO AMATEUR CALL BOOK '’ in preparation.
QTH’s are inserted as they are received, up to the limit of the space
allowance each month. Please write clearly and address on a separate slip to

QTH Section.

G3FFY, M. H. Stedman, 17
Tyler's Close, Godstone, Surrey.

G3FHI, W. A. W. Launder, B.Sc.
(Eng.), 9 York Crescent, Babba-
combe, Torquay, Devon.

GW3FPF, P. F. Jones, 123 Wel-
lington Road, Rhyl, Flintshire.

G3FSZ, Mrs. J. Salter, 218 Tot-
teridge. Road. High Wpycombe,
Bucks.

G3GUA, H. Morey, 109 Dene
Way, Newbury, Berks.

G3HBYV, D. T. Jennings, 37 Row-

lands Avenue, Waterlooville,
Hants.
G3HHT, J. A. Bassford, 3l4a

AM.Q., R.AF. Station, Hen-
low. Beds.

GM3HLQ, C. P. Callanan, Hall-
byres, North Street, Strathaven,
Lanarks.

G3HL W, D. A. Pilley (ex—
ZBIHLW), 13 St. John Street,
Aylesbury, Bucks.

GM3HMU, W. L. Mcintyre, 6
Inchinnan Road, Renfrew.

G3ICX, E. O. Wright, A. C. T.
(Birm.). A.M.I.LMech.E., 65 Fox
Hollies Road, Walmley. Sutton
Coldfield, Warks.

G3IQF, R. A. Fowler. The Bun-
galow, Trevarrian, nr. New-
quay, Cornwall.

G3IQM, R. 1. Sills, 38 Montfort
Crescent. Sherwood. Notting-
ham.

G3JFF, M. J. Matthews. 11
Westerland Terrace. Kingswear,
S. Devon.

G3INK, R. Wallwork. 94 Charles
Street, Newark. Notts.

G40K, H. Bailey, 28 Church
Street, Wath-on-Dearne, Rother-
ham. Yorkshire,

CORRECTION

G3AEF, D. 1. Sole. 22 Lincoln
Road, London. N.2.
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The Other Man’s Station

. oaits

HE station of GM3GAB—Q. Kirker, 24 Rossiyn

Avenue, Rutherglen, Glasgow—was first licensed
in 1951, and was soon active on most amateur bands.
The main interest at GM3GAB is in the construction
of gear for all bands from 80 metres to 70 centi-
metres, and in the photograph can be seen a number
of items.

Alongside the speaker on the sloping wall. upper
right, is the aerial coupling panel, the equipment
“ outside ” consisting of (a) Ground plane aerials
for Ten and Twenty, (b) A 66-foot end-on wire for
the lower frequency bands, (¢) A two-metre beam
consisting of three stacked 4-ele Yagis, and (d) A
32-element beam for the 430 mc band.

On the shelf below the aerial panel is the BC-

GM3GAB

348 receiver, modified to cover 10 metres. and on
the bench is a G2IQ two-metre converter; for 70
centimetres, the receiver is a modified ASBS.

The main transmitter runs push-pull 807's in
the final. modulated by 807s in Class-B zero bias.
The transmitter itself consists of three separate Clapp
drive oscillators. into the buffer-PA unit covering
from Eighty to Ten. Activity is mainly on 20-
metre CW and phone, and DX is worked as and
when it comes. Another interest at GM3GAB is
portable operation in the summer months.

Though we are not told so. it looks like an
attic or roof-space shack at GM3GAB—and what
could be better, particularly if he can pull the ladder
up after him!

Short Wave Magazine covers the whole field (}f Amateur Radio
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THE MONTH WITH THE CLUBS

“Club Secretary "

(Dead-line for Next Issue : SEPTEMBER 15)

F an eight-year spell is sufficient to establish a tradition,
then we may describe *“ MCC™ (the Magazine
Club- Contest) as one of the traditional annual events
in the Contest Calendar. It has taken place in the autumn
of each year since 1946, and although the rules have
been modified from time to time, it has settled down to
a well-established pattern.

This year will see the Ninth MCC and the rules will
remain unaltered, while the event will again take place
during two consecutive week-ends. The hours of
operation will be 1430-1830 GMT on Saturday, November
20 and Sunday, November 21, and again the following
week-end, on November 27 and 28.

The rules will be published in full in zhis section
next month, instead of being circulated to Club
Secretaries, as hitherto. Those who have not entered
previous events are reminded, in advance, that the
object is primarily to work Club Stations ; that all
operation takes place on the 1.8 mc band ; and that
contacts with non-Club stations are allowed, but rate
at a very low scoring value compared with inter-Club
contacts. . i

Watch-This-Space in the October issue for full details,
but, meanwhile, note the dates given above.

Club News is pretty scarce, as one might expect
during the holiday season. In some places, however,
full activity seems to be maintained throughout the
year, even the members being surprised at their own
large attendances !

Amateurs on holiday do not. in general. seem to
take note of the existence of local Clubs. We repeatedly
hear cases of near-misses and regrets at not having
realised that a meeting was actually occurring within
a mile or so of the * digs ”” in which G3 ... was kicking
his heels on a wet day.

Outside Activities

was booked for the fourth D-F Test on August 15,
and for a preliminary in the RSGB national D-F
contest on August 29

Warrington has organised a visit to the Port Radar
Station, Gladstone Dock, Liverpool. Many other
visits to places of interest have been recorded or
mentioned in the last few issues.

Edinburgh proposes to arrange visits to places of
interest during the winter months.

Resumed Sessnonsm !&- ‘-. ‘ E | K | ! 3@' 3 !

Grafton starts up again with an ordmary meetmg
on September 10, at which visitors and new members
will be specially welcomed. The A.G.M. will take place
on September 17.

Deadline for next month’s reports is :

First post on Wednesday, September 15,
addressed ** Club Secretary,”
Short Wave Magazine
55 Victoria Street, London, S.W.1.

Rovensbourne starts its winter session on September
22, and thenceforth every Wednesday at 8 p.m., in
Durham Hill School (Science Room), Downham.

Edinburgh meets also every Wednesday, 7.30 p.m,,
in the Clubroom at 16 Bothwell Street, Edinburgh 7.
An event planned for the opening of the winter session
is a lecture on 420 mc Receivers by A. Reading, and
also a short lecture on NBFM by GM8FM.

Leicester is thriving, particularly with its Experi-
mental Transistor Group ; a list of lectures for the

Perhaps the weather is being
kinder to outdoor events by now.
At the time of writing an improve-

10" be lint sishil—= bu CLIFTON :
ment seemsq o e. in sigh 1 EDINBURGH
who knows?  Clifron held their GRAFTON :

NAMES AND ADDRESSES OF SECRETARIES REPORTING

C. H. Bullivant, G3DIC, 25 St. Fillans Road. London, S.E.6.
D. B. R. Black, 16 Edina Place, Edinburgh.
A. W. H. Wennell, G2CIN, 145 Uxendon Hill, Wembley Park, Middx.

IN THIS ISSUE

second D-F Contest on July 25 in
very unsuitable weather ; G3HZI
won this event.

Reading was having its annual
outing. to Swanage and Sand-
banks. on August 29 — we hope
the weather was right. Slade

LEICESTER : W, N. Wibberley, 21 Pauline Avenue, Belgrave, Leicester.

QRP SOCIETY : J. Whitehead, 92 Ryden’s Avenue, Walton on Thames.

RAVENSBOURNE : J. H. D. Wllshaw 4 Station Road Bromley, Kent.

READING : L. Hensford G2BHS. 30 Boston Avenue, Reading.

SLADE : C. N. Smart, 110 Woolmore Road, Birmingham 23.

SOUTH MANCHESTER M. Barnsley, G3HZM 17 Cross Street, Bradford, Manchester
.

WARRINGTON : G. H. Flood, 32 Capesthorne Road, Orford, Warrington.
WREXHAM : V, E. Bear, Greenﬁeld Summerhill, Wrexham
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autumn and winter session will
be available shortly. Manyv books
have been added to the Club
Library. and an up-to-date list is
in preparation,

The QRP Society is organising
a radio exhibition to be held in
Walton-on-Thames on October
30. in St. Mary's Parish Hall
Displays of amateur and com-
mercial equipment will cover a
wide field, and an amateur station
will be on the air.

The annual Inter-Club Top
Band Telephony Contest, or-
ganised by Warrington, will be
held on September 26, and is
open to all ftransmitting and
receiving members of neighbour-
ing societies. Further details
available from the Hon. Sec.

The Grafton Radio Society’s field day, held in June, was much enjoyed by all members
able to make the outing to Hampstead Heath. In this photograph, G2CJN is at the
microphone, and (left to right) are SWL Elliott, G31ES and G2AAN, Grafton’s
president.

News in Brief

CLIFTON : September 3, 10, 17
and 24; 7.30 p.m. at 225 New
Cross Road, London, S.E.14.

READING : October 9, Mullard Film ; October 30,
Lecture on Electronics, by Mr. Edwards of A.E.L.
Research Laboratory.

SLADE : September 3 and 17, at Church House, High
Street, Erdington. Subjects — Balancing of Rotors,
and Inter-Planetary Travel.

SOUTH MANCHESTER : September 10, Design of
Transformers and Chokes (G3DQU) ; September 24,
Power Pack Design (G3HZM) ; October 8, A.G.M.
WARRINGTON : September 7 and 21, Kings Head
Hotel, Winwick Street, Warrington.

WREXHAM : Every Friday, 8 p.m. at The Guildhall,

Wrexham. Business meeting on first Friday, talks on
the other Fridays from September onwards.

COURSES IN ELECTRONICS AND
COMMUNICATIONS ENGINEERING

The South-East London Technical College.
Lewisham Way. S.E.4. offers a series of important
and interesting Courses in various subjects connected
with electronics. radio and telecommunications. The
Head of the Department of Electrical Engineering
and Applied Physics is C. W. Robson. Esq.. B.Sc..
M.LE.E. AM.[.Mech.E.. and 10 him application for
details should be made.

We are also asked to draw attention to the
excellent Courses on Radio and TV Servicing offered
by the Northern Polytechnic. intended chiefly for
junior service engineers and employees in the Trade.
who will soon be faced by the problems connected
with the introduction of Band Il television and
FM broadcasting. Full details can be obtained from
the Secretary. The Northern Polytechnic. Holloway.
London. N.7.

W. CRUNDALL, G3BUZ

We much regret to have to announce the
sudden death. on July 21 at the early age of
27 years. of William Crundall. G3BUZ, of Lower
Dicker. Sussex. where he lived with his parents.

HIRE PURCHASE FACILITIES

With the recent removal of restrictions on credit
trading. several firms in the radio field are offering
attractive hire-purchase terms. One of these is Watts
Radio. Ltd.. who have opened new premises at 8
Apple Market. Kingston-on-Thames. Surrey. and
who offer H.P. facilities to postal customers as well
as to callers. Generally speaking. goods can be
supplied on a 10° deposit.

XTAL XCHANGE

This space is available free of charge for
those who wish to exchange crystals. Buy-or-sell
notices can not be accepted under this heading.
Notices should be set out in the form shown
below, on a separate slip headed * Xtal Xchange
—Free Insertion.” and all negotiations conducted
direct.

G2PX, 3 Overton Drive, Wanstead, London, E.11.
Has crystals 1879, 1892, 1916, 3540, 3589, 5290, 7115 kc,
2in. pins, and 7225 k¢ in FT-243 mounting. Wants octal
based 1000 kc bar for BC-221.

G310Z, The Gables, Kilsby, Nr. Rughy, Warks.
Has 6497.9 and 6522.9 kc crystals, }in. pins. and 7150, 7175
kc in FT-243 mounting. Wants frequencies for 3.5 mc band,
any mounting.
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BRASS, COPPER, BRONZE,

ALUMINIUM, LIGHT ALLOYS
IN ROD, BAR, SHEET, TUBE, STRIP, WIRE

3000 STANDARD STOCK SIZES

H. ROLLET & CO., LTD.

6, CHESHAM PLACE, LONDON S.W.I.
SLOane 3463
Weorks : 36 ROSEBERY AVENUE, LONDON, E.C.IL.
Branches at LIVERPOOL, MANCHESTER, BIRMINGHAM, LEEDS

““ No Quantity too Small

BRAND NEW EX-GOVERNMENT AND SURPLUS VALVES

“ A" indicates original Makers’ cartons. * B indicates plain or Services
Cartons.
B . A B A B A B

2C26 4/3'6](7 6/9 19D6 7/9|EF50 8/6
524G 8/96K7G 5/6 112H6 2/9|EF80 1076
6AGS 10/616K7GT 6/- 4/-|80 B/9|EF92 1/9
6AKS 8/6(6Q7GT 10/~ 8/9 B66A 10/6 KTwel 8/3
6AM6 6/9;65H7 5/6 17193 2/6 KTZ41 5/9

6F6G 7/6 6SK7 6/9 EASO 1/6/RK34 2/3 /9
6H6 36 6V6G 6 /9 EB34 2/-|VUIIl 3/-

6J5GT 5/- 6X5GT 8/-1EBYI 7/3|KTZ63 6/6
6J l 519 EC3I 3/6|vPI33 8/6
6K6GT 7/- aD3 6/9/ECC3I 71-16Q7G 8/3

Valve holders, Amphenol 1.O., M.O,, B7G, 9d. ; BBA, B8B, B9A, UX4,
UXS, UX6, | /-. Ceramic for RK34, | /3. Carbon-track Potentiometers
2M., M, 1[6 each ; 100K, 5K, 1/3 ; small § Megohm, | /9. Wire-wound
3 watt 3k. | /3 each, Trimmers 50pF, 8d. each §D+50 double, 10d. each.
Phillips concentric lld. ; air-spaced ceramic 25 pF with " spindle length
9d. The Big Switch 230v, I5A. rotary. Diamond type | /6. 2000 volt test,
1000 v.w. 6 uF condensers 3/9, plus |/- postage on single condensers. =

her ple meters { i ) 2.5 and 3.0 amps, 5/-. Send 3d. for
our full bargain list. Please add postage to orders under £1,

=58 REED & FORD

AINSDALE
SOUTHPORT

%\HHHlIlI|IIIIIIIII|IIHNHIIIIIIIIIHIHHII|lll||l|l|lHI[1HllllIlH1\\Mﬂl“illiIIlllHIHHHIHIIlIH1{MA4‘ili|‘Illi!IHl\HIlIHmlmlllllllllillﬂlg

THEWORLD’S GREATEST BOOKSHOP

- * 2O BOOW LK

Huge range of new, secondhand and rare Books
on Radio and Allied subjects.

Foyles have departments for Music, Records,
Handicraft Materials and Stationery.
Subscriptions taken for British, American and

C i ! radio gazi
119-125 CHARING CROSS RD., LONDON, W.C2
Gerrard 5660 (16 lines) W Open 9-6 (inc. Sats.)
Nearest Station : Tottenham Court Road
S T s S

G2ACC ofiers you . ..

SWITCH SERVICE — Special typas of paxofin and ceramic
wafer rotary switches made to individual requirements. Wafers :
single pole up to | f-way, 2-pole up to 5-way, or 3-pale up to 3-way
and up to six banks of wafers per switch. Paxofin type for general
wave-change switching : I-bank 7/6 ; 2-bank 11 /6 ; 3-bank I5/-;
4-bank 18/- ; 5-bank 21 /- ; 6-bank 24/-, Ceramic types for low-
loss and H.T. up to 1,000 volts : I-bank 9/~ ; 2-bank 14/6 ; 3-bank
20 /- ; 4-bank 26 /- ; 5-bank 32 /-.

Postage extra on orders under £2.
54 page illustrated ham catalogue No. 8, free on request.

Southern Radio & Electrical Supplies

SO-RAD WORKS, REDLYNCH, SALISBURY, WILTS.
Telephone : Downton 207.

SMALL ADVERTISEMENTS

9d. per word, minimum charge 12/-. No series discount ; all charges

payable with order, Insertions of radio interest only accepted. Add

25°% for Bold Face (Heavy Type). No responsibility accepted for

errors. Replies to Box Numbers should be addressed to The Short
Wave Magazine, 55 Victoria Street, S.W.1.

OFFICIAL APPOINTMENTS

ECHNICIANS GRADE 1 (RADIO) required

by EAST AFRICAN POSTS AND TELECOMS
ADMINISTRATION on probation for pensionable
employment. Salary scale (including present
temporary allowance of 35% of salary) £742 rising
to £1.134 a year. Outfit allowance £30. Free
passages. Liberal leave on full salary. Normal tour
4 years. Candidates should possess a thorough
knowledge of the working and maintenance of
modern HF radio telegraph equipment and VHF
multi-channel radio-telephone equipment. G.P.O.
staff should apply through departmental channels.—
Write to the Crown Agents. 4 Millbank, London,
S.W.1. State age, name in block letters. full qualifi-
cations and experience and quote M2C/32424/SQ.

SSISTANT LECTURER (ELECTRICAL

ENGINEERING) required by NIGERIA for
two or three tours totalling 36 months. Appoint-
ment either (g¢) On temporary terms with salary
scale (including expatriation pay) £807 rising to
£1.453 a year plus gratuity at rate of £100/150 a
year, or (b) With prospect of permanency with
salary scale (including expatriation pay) £750 rising
to £1.315 a year. Outfit allowance up to £60. Free
passages for officer and wife. Assistance towards
cost of children’s passages or grant up to £150
annually for maintenance in United Kingdom.
Liberal leave on full salary. Candidates, with
H.N.C. in Electrical Enginecering must have had
sound training in radio receiving and transmitting
work and must be able to teach feeder and aerial
theory ; theory and practice of all types of recording
apparatus and general audio and acoustic theory.
They should have had wide experience in the
industry, and experience of teaching.—Write to the
Crown Agents, 4 Millbank. London, S.W.1. State
age, name in block letters, full qualifications and
experience and quote M2C/40373/SQ.

ECHNICAL INSTRUCTOR (BROADCASTING)

required by the NIGERIAN BROADCASTING
SERVICE for two tours of 12 to 15 months each,
with possibility of permanency. Salary scale (including
expatriation pay) £1,307 rising to £1.453 a year plus
GRATUITY at rate of £150 a vyear. Outfit
allowance of £60. Liberal leave on full salary.
Free passages for officer and wife. Assistance
towards cost of children’s passages or grant up to
£150 annually for maintenance in UK. Candidates
should have instructional experience and must have
reached B.B.C. Grade C minus, or equivalent.—
Write to the Crown Agents. 4 Millbank. London,
S.W.1. State age, name in block letters, full qualifi-
cations and experience and quote M2C/30513/SQ.

SITUATIONS YACANT

HE British Electrical and Allied Industries

Research Association have vacancies for student
apprentices ; also for laboratory assistants for
building and operation of electronic recording
equipment. for use in researches on electrical
discharges in gases, circuit-breakers, etc.—Write to
Laboratory Manager, E.R.A. Laboratories, 35
Wadsworth Road, Greenford, Middlesex.
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ANTED: TUNING UNITS TNI7, TNIS,

TN19 and R54/APR4; £50 each offered.—
Box 1383, Short Wave Magazine, Ltd., 55 Victoria
Street, London, S.W.1.

RF UNITS: Types 26, 37/6; 25, 17/6; 24. 12/6;
brand-new.—E.W.S. Co.. 69 Church Road,
Moseley, Birmingham.

SL. CARDS AND LOG BOOKS. APPROVED
G.P.O. SAMPLES FREE. — ATKINSON
BROS., PRINTERS, ELLAND, YORKS.

ANTED: BC-348 SPARES. If you have a

BC-348 modified for mains operation. turn
those unwanted dynamotors, plugs, output trans-
formers, etc., into cash.—Details of items and price
required to : Box 1447, Short Wave Magazine, Ltd.,
$5 Victoria Street, London. S.W.1.

45’_ OFFERED for new surplus 813-type valves ;

any quantity purchased—Pype Hayes
Radio, 606 Kingsbury Road, Birmingham 24.
(Erdington 4942).

45 L PAID for new boxed 813’s. Other surplus

valves purchased.—Details to Box 1464,
Short Wave Magazine, Ltd.. 55 Victoria Street,
London, SW.1.

SL’s and LOGS by MINERVA. The best there
O are—Samples from Minerva Press, 48 Queen’s
Road, Brentwood, Essex.

HE PANDA PR-120-V, Britain’s finest amateur

transmitter, the perfect table-topper, 150 watts, a
bargain at £150, less agency commission where
applicable. New agents welcomed throughout
Commonwealth.—Write for literature to Panda
Radio Company. 59 Union Street, London, S.E.1.

READERS’ ADVERTISEMENTS

3d. per word, min. charge 5/-, payable with order. Box Numbers
1/6 extra. Replies to Box Numbers should be addressed to The Short
Wave Magazine, 55 Victoria Street, S.W.1.

EW Boxed 813 at 60/-; 4 matched PTI5 at

60/-; 829 and base 55/-; 803—35/-; 815. 805.
930. 35T, each 25/-; 836, 866A, each 15/-; 814,
U19. 6L6M, 884, each 10/-; 2 matched PX4 at 20/-;
KT8C, 807, each 8/6; 12A6, 8011, VRP2, 2A3,
4332 Neons, each 7/6.—68 Whitfield Road, Norton,
Stoke-on-Trent, Staffs.

OMMAND Receivers BC453 and 455, fitted gain

control, phone jack, BFO switch, performance
good, but rough outside, £2 each. Two-metre
crystals 6010, 6030, 6050 and 6070 ke, 7/6 each.
New VCR-138, 12/6.— Macker, Easton House,
Obridge Road, Taunton, Somerset.

R88, CR100 and HRO wanted, must be reason-

able, or will exchange with cash for one of
above, R107 in beautiful condition, with'S-meter and
manual, or sell. Also wanted multi-meter and
RF-27 unit.—Albans, 17 Fern Road, Cropwell-
Bishop, Notts.

RHSSN, 160, 80, 40, 20m, with set spare valves
and handbook, £10, buyer collects week-ends ;
swap 15 assorted 12v. valves (mostly new, boxed) for
HRO 80m b/s coil: G3GUP, 12 Saffron Way,
Chatham, Kent.

UNSOLICITED
TESTIMONIALS

confirm the efficiency of The Candler
System of Morse Code Training

Read these extracts from some of the many letters
received from Candler students.

SPECIAL COURSE.

For passing G.P.O. Morse Test for an Amateur Transmitting Licence.
I was successful in passing my G.P.O. Morse test and have been
allocated my Call Sign. Your Course enabled me 1o get over the
“hump® which I previously found difficult to surmount”” D.C.M.
JUNIOR COURSE.

A Complete Course for Beginners.

“ I have completed the first five lessons and am able to receive 12
w.p.m. and send 18-20 w.p.m. solid. J.F.H.
ADVANCED COURSE.

For those wishing to bring their speeds up 1o 25-30 w.p.m.

“J am now classified as an outstanding W/T Operator.” M.K.
« 1 passed the First Class P.M.G. examination without difficulty, using
the Candler System.” v.T.
TOUCH TYPEWRITING COURSE.

Enables one to record messages at high speed.
““I have benefited greatly in its practical application 10 my work.”
R.A.

You are invited to send for a copy of the
CANDLER ““BOOK OF FACTS,” it gives
full details of the above training.

Courses supplied on Cash or Monihly Payment Terms.

THE CANDLER SYSTEM CO.

(Dept. 55 S.W.) 52b ABINGDON ROAD, LONDON, W.8
Candier System Company, Denver, Colorado, U.S.A.

G4GZ’'S BARGAINS

VALVES : 6J6, 6AGS, 6C4, 6K7G, 6J7G, 15D2, 6H6M, 2X2,
AC6Pen, EF50, EF92, W77, 6AMé6, EF9I, Z77, 6ALS, EB9I, ECS52,
EFS4, 6F8, VSI1OA, 954, 955, 956, 5/~. 6AC7M, KTWéI, 6U5G,
OZ4, 6/-. 6V6G, 6F6G, 6K7TM, 6G6G, EL32, 6K6G, 6/6. 12BE6,
12A6M, 7C5, 6F7, 6J7M, 6CH6, 6V6GT, EFS0 (Syl), X66, 6AKS,
VR150/30, 354, 3V4, IT4, IRS, IS5, 6AT6, 6BJ6, 6X5GT, 65G7M,
6BA6, 6X4. 7/6. 6F6M, EL35 (6L6G), 6Q7G/GT, 6BWS6, 6BS7,
6SN7GT, 6SL7GT, U22, 5Z4G, 6BE6, 8/6. 6KBG, SOL6GT, 1W4/350,
9/-. 5763, 6SQ7M, KTé6, CBL), ECH35, 757, 10/-. 5SRAGY,
866A, 12/6, 4304CA (834), 20/-. 35T, TZ40, HK24G, 808, 30/-.
811, 805, 35/-. 829, 50/—. 8298, 70/-. 813, 80/—. 250TH, 120/-.
Acos xtal mike inserts 4/9. Mains Trans. 200/250v. input. 6.3v.
3 amp, 4/Sv. 2 amps. 250-0-250v. 60m/a output, 10/6 each. 16H.
60m/a chokes 6/6. PO type electromagnetic counters 0-9999.
3 ohm coil, works on fiv. 8/6. 80 ohm twin Telcon éd. yard.
300 ohm ribbon 9d. yard. Pye plugs and sockets 9/6 doz. prs.
Mica bypass .002mfd 5Kv wkg. 2/6 each, 5 for 10 /-

ALL GOODS DESPATCHED BY RETURN. PLEASE ADD POST/PACKING.

J. T. ANGLIN
160, CLEETHORPE ROAD, GRIMSBY, LINCS. Tel. 56315.

HOME RADIO OF MITCHAM

COMPONENTS
The full range described and iflustrated in the new EDDYSTONE
catalogue price /3, post paid.
EDDYSTONE RECEIVERS. At the time of going to press

we can offer immediate delivery of 740, 840, 750, and 680X.
Full details and H.P. terms available on request.

HOME RADIO

187, LONDON ROAD, MITCHAM, SURREY. MIT. 3282.
* If Eddystone’s make it — we stock it **
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ELECTRADIX BARGAINS

AMPLIFIERS. 4 channel, 20 watts. 5 watts each channel, frequency
response flat 40 cycles to [2 K/cs. Input and output 600 ohms. Four
separate and distinct amplifiers in one case, gain control and monitoring
input and output chokes, £5/12/6, less valves. carr. extra, Originally
cost £40 each, not Govt. Surplus, TRANSFORMERS for all purposes,
wound to specification, many odd sizes in stock. Send us your enquiries.
CONVERTERS. D.C. to A.C. 24 volts D.C. input, 230 volts A.C.
50 cycles output 100 watts, 90 /-, 110 volts D.C. input, 230 volts A.C.
200 watts output, £15, carr extra. MOTOR ALTERNATOR SETS.
110 volts input or 230 volts input, 68/125 volts 500 cycles 1.25 K.W,
output as new £30, carr. extra. SLOTTED ANGLE. 14 gauge mile
steel in 10ft. lengths formed to 90 degree angle, 3in. x 1}in. double
slotting on 3in. angle, rustproof and painted on coat, | /5 per ft., carr.
extra. Shelves, hinges and castors also supplied ; write for list.

ELECTRADIX RADIOS

Dept. B. 214 @ >wn Road, B sea, London, S.W.8.
Teleph : MACaulay 2159

AncnlA S(Rgi_lT)mEdeRTaNmG INSTRUMENTS

Reg. Design No, 860302
British, U.S. and Foreign Patents

Supplied for all volt ranges from 6/7v-230/250v. Meets every require-
ment for radio bly, maint tel ications, etc.
High Temperature. Quick Heating, Low Consumption, Light Weight.
3/16in. Dia. Bit Standard Model
1/4in. Dia. Bit Standard Model
3/i6in. Dia. Detachable Bit Type
Sole Manufacturers : ADCOLA PRODUCTS LTD.

Head Office and Sales : Gaud Road, Clapham High Street,
London, S.W.4. (MACaulay 4272).

NEW BOOKS ON RADIO & TELEVISION

Radio Designers Handbook, by Langford Smith ... ... 43/6
Basic Electronic Test instruments, by Rufus Turner .. 33/-
Radio Amateurs Handbook A.R.R.L. ... . . 3/~

T.V. Recelver Servicing Vol. |, Time Bases, B)TE. S;;I:;adbl.;;'y 22 /-
At a Glance Receiving Valve and Tele. Tube Equivalents.
British, U.S.A., European and Service Types, by B

Babini .. 53
The Oscilloscope at Work by A. Haas and R. W. Hallows 15/6
Electronic Gadgets for the Constructor, by E. Bradley ... 3/10
Radio Control of Model Ships, Boats and Aircraft, by

F. C. Judd ... 5 . 9~

ALL POST FREE Write for New List of
ENGLISH AND AMERICAN BOOKS AND PERIODICALS

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET, LONDON, W.C2

Just published The New Edition

WORLD RADIO HANDBOOK

A new extended and improved edition — the eighth—is now
ready. In its preface highly recommended by the UNITED
NATIONS and UNESCO.

The new edition of WRH is the best ever published, con-
taining a lot of new short wave stations, with all medium-wave
and television stations.

WRH opens a new world for you and is the only complete guide
to the short wave services of the world.

LISTEN TO THE WORLD WITH THE NEW EDITION
OF WORLD RADIO HANDBOOK

Extended and Improved
Published by O. Lund-Johansen

Price : 9s. 136 pages.

SMALL ADVERTISEMENTS, READERS—continued

ANTED: QST’s Oct./Dec. 1951, any CQ, B2

~ power pack, condition. Offers. Evrizone
rSe;:_:ewer—l60/]0 coils.—Haylock, 63 Lewisham Hill,
E 13,

ARGAINS in test gear. Ex-Govt., sets, valves,
components ; send for list—Stamp to 506
Loughborough Road, Birstall. Leicester.

RE_QUI_RED, plug-in coils for bands A, B and C,
\ circuit details, Eddystone Receiver 358X, state
price.—Gray, 60 Braithwell Street, Denaby Main,
Doncaster.

JOR SALE: One S640 in brand new condition,
boxed, £20, or nearest offer.— GI3IJO. 19
Coronation Street, Portadown. N. freland.

ANTED: BC312, BC348. BC221. R54/APR4,

preferably with all tuning units. Will pay
high prices for good units—Box 1459, Short Wave
Magazine, Ltd.. 55 Victoria Street. London, S.W.1.

ORTABLE Hallicrafter S39A communication Rx
AC/DC battery, realigned, £20.—G3AME, Gable
Cottage, Lowfield Heath, Nr. Crawley, Sussex.

CR97, TV set for sale. Amateur built, includes

magnaview RX, inexpensive T.B. cabinet and
spare valves.  Offers. — Hooper. 8 Sunnindale,
Waterfoot, Rossendale, Lancs.

XCHANGE SX28 new condition for TS175,

TS13, BC221. 813 valves, cash adjustment either
way for any this equipment in good condition.—
Box 1460, Short Wave Magazine. Ltd., 55 Victoria
Street, London, SSW.1.

XCHANGE two 832 for one 813. Wanted, ARS8

receivers and BC221. For sale or exchange,
SX28 receiver superb condition. BSR audio
oscillator. CR100 receiver. Also wanted to purchase,
S27 receiver.—Box 1462, Short Wave Magazine, Ltd.,
55 Victoria Street, London, SSW.1.

XCHANGE miniature valves for 813, Offer

EF91. 12AX7, 12AU7. EF92. 6ALS, 6AKS, 6J6,
many other types. Will give 8 miniatures for each
813.—Box 1461, Short Wave Magazine, Ltd., 55
Victoria Street, London, SW.1.

WANTED: CQ. January, March, April, June,
November, December 1945, May 1946. Radio
before 1936. R/9 before April 1935. QST before
1924. Also your unwanted copies Amateur Radio,
Break-In, Xtal, Radio ZS. I.RT.S. News, any
period. Your prices if reasonable —G3IDG, 95
Ramsden Road, London, SW.12.

ANTED: Tx, minimum 100 watts, for 7, i4, 21,

28 mc, preferably bandswitched, VFO con-
trolled. P/Pack, phone/CW. Also BC221 (or
similar) with P/Pack, AV040 or 8 or similar,
oscilloscope, 2-metre converter and Tx. Preferably
Liverpool or Southampton areas but not objection
to other districts.—Write giving complete details to
Mitford Lodge, Grassendale Park, Liverpool 19, or
70 Twyford Road, Eastleigh, Hants.

ANTED: 150 watt phone/CW amateur Tx,

¥ also wavemeter required. State conditions and

price.—G. Tomlinson, 22 Queens Drive, Bellingham,
Co. Durham.



Volume XII

THE SHORT WAVE MAGAZINE

415

SMALL ADVERTISEMENTS, READERS—continued

OR SALE: RI1155. excellent condition, internal

AC power pack and output stage. Range 5
modified 160 metres. With transit case. Wanted,
BC453 and BC454.—T. Fishpool. 258 Brownshill
Green, Coventry.

ALLICRAFTER Sky Champion. S.20. 550kc-

44mc. Nice appearance and order with hand-
book, £12 10s. 0d., plus 10s. carriage. —G3HO. 16
Bancroft Road. Bexhill, Sussex.

3B/401J, QQVO06/40, 829B, 832A. 446A, 6AKS.
3AP1 valves. useful VHF gear. power supply
equipment. QST, Short Wave Magazine, Bulletins
1945-1951. Several books. All cheap. SAE list.—
GSRP, Old Gaol House. Abingdon, Berks.

ALVES FOR SALE: 6AG7. 6L6. 6V6GT. 6Y6.

807, 6SN7, 6SL7, 6AS7G. at 6/-. EF91, EF92.
6AKS, 636, VRI150, EL32. EL91, at 5/-. EB91,
EF50 (red) 6J5, 6AC7, KTW61, 2A3, at 3/6. 805.
808. TZ40. 832, at 15/-. VCR97 at 9/-. Mu-metal
screen for same. 5/6. 829 at 25/-. Would exchange
any or all of above for 813 Valves.—Box 1468,
Short Wave Magazine, Ltd.. 55 Victoria Street.
London, SW.1,

OR SALE: LM-7, £17 10s. 0d.. UM3, £3 10s 0d.

Philips communication receiver and power pack.
£10 10s. 0d. Transmittef, 2/807 final and power
pack. £10, bargain. TCS receiver, £8 10s. 0d..
including power packs and output stage. —Box 1466,
Short Wave Magazine, Lid.. 55 Victoria Street,
London, S.W.1.

OR SALE: RCA oscilloscope. £15 10s. 0d.

CR100 recetver £17 10s. 0d.. new USA valve
tester, £8 0s. 0d. Would exchange above for ARSS.
also want BC221, 813 valves.—Box 1467, Short
Wave Magazine, Ltd, 55 Victoria Street, London.
S.W.i.

RO Senior, good condition. with power pack

and GC coils 7-14 and 14-30mec, £21.—Box -

1465, Short Wave Magazine. Ltd.. §5 Victoria
Street. London, S W.1.

OR SALE: 150-watt Webbs Mx-150 transmitter,

all bands, as new, on six chassis,.in 6 ft. rack,
base on heavy castors. can be operational in 30
minutes. VFO by Webbs; Eddystone 640; D104
microphone ; spare Tx valves; home-made VFO
3.5/7mc and other articles; all guaranteed perfect.
Highest offer over £100 accepted, delivery Iis
responsibility of purchaser.—JI.N.P.. ¢/o Commercial
Bank. Perth.

‘BZ Tx/Rx p/pack complete all accessories, hand-
book, £17. National NC-100A Rx, £20.
SCR-322 Tx complete with official case, rack and
meter, 10s. ACR/19, £7. VFQ 145 with p/pack
392. £7. Canadian WS No. 9 (813 final) complete
with rotary p/pack. £11 plus carriage. All open to
offer.—G3CJU, 164 London Road, Newbury, Berks.

ALE: Wilcox-Gay VFO, modified output, £3.—
Cairns, 16 Bolland Street. Barnoldswick, via
Colne, Lancs.

B2 Tx. 3-30 mc, 25w. Rx 3-15 mec, P/Pack 6v
90-240v. In smart case. Exchange for Rx 5-30mec.
Cash adjustment — G3HLW, 13 St. John Street,
Avylesbury, Bucks.

WE PAY TOP PRICES

AMERICAN SURPLUS
ELECTRONIC EQUIPMENT

LOOK AT THESE EXAMPLES

For equipment in good condition

Receiver R54/APR4, complete ... £200
Transmitter ET4336 ... ... £110
Test Set TS13 ... £100
Frequency Meter TSI75/U ... ... £80
Frequency Meter BC22| .. £28
Receiver BC348R ... K25
Receiver R89/ARNS ... ... £25

We pay similar remarkable prices for

Receivers. Rill/APRS, R5/ARN7, ARBS8D,
BC348.

Transceivers. ARCI, TCS, BC800, RTI/APN2.
Transmitters. TI1JAPN3, ARTI3.

indicators. |IDI17/APN3, BCII151, BCI152.

Tests Sets. Any unit with prefix " TS"” also
IE19, 1-208, 1-100.

Modulators. BC1091, BCi142.

Synchroniser. BCI148.

Power Units. RA34, RA42, RA62, RA88, RA90,
MGi49, PEIS8, DM28.

Tuning Units. TNI7, TNI8, TNI9, TN54, TU57,
TUS8, TUSS.

Control Gear. BCi150, BCI145, IB9I, IB9S,
1898, JB102, C45-ARCI.

And almost every American made unit even if not
mentioned above.

Phone us immediately, transfer charge.

TO HAMS WHO PURCHASED BC348,
BC342, BC312 etc. Post to us all the bits and
pieces which you removed, i.e. plugs, sockets,
dynamotors, etc. We will pay you several
pounds for this junk. You need not write;
just send it.

TO OVERSEAS BUYERS

We have the largest stock in Europe of American
Government surplus electronic equipment and we

| would be pleased to quote by return of post against

your enquiries. The following are a few examples
only of the equipment which we can supply from
stock.

ET4336 Transmitter

SCR720C Search Radar, complete

BC348 Receiver

ARTI3 Transmitter

Deal with the firm that has been established for
twenty-five years.

ALTHAM RADIO Co.

JERSEY HOWUSE, JERSEY STREET

MANCHESTER 4
Telephone : Central 7834/5/6
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SMALL ADVERTISEMENTS, READERS—contin ued

ANTED: Eddystone 770R VHF receiver. must

be perfect. 1954 ARRL Handbhook £1.—Box
1470. Short Wave Magazine, Ltd., 55 Victoria
Street, London. S.W.1.

INT unmodified SCR522 Tx with all valves. £5

plus carriage. Pair 115v Bendix Selsyns, £I.
Four 807's £1. Seven 9001’s, 10s. Transft USA.
Pri 115-230. Sec 320-0-320/525-0-525/0-1500, £1.
plus p. 24v motor, reversible 13 rpm. ideal for beam,
£1. Two 22 ft, 2in. dia. dural masts, £3 10s. pair
plus carriage. or separate. Hitchcock. 38 West
Road, Spondon. Derby.

ALE: CRI100 coil pack; cond; 1Fs; filter;

BFO : cct; valves, Unused £5. S.AE.—Box
1469. Short Wave Magazine, Ltd.. 55 Victoria
Street, London, S.W.1.

ALE OR SWAP: $640 very good order £15 o.n.o.

Wanted: 25/100 watt Tx for 20m. phone ; also
B2 Rx and 2m. converter.—G3GCU, 99 Runcorn
Road, Barnton. Northwich, Cheshire.

£8 S640. working order, requires line up and
minor adjustments. Handbook.—33 Waverley
Road, Harrow, Middlesex. (Tel: Field End 8542).

BUNGALOW FOR SALE. PRESTATYN (North
Wales). Ideally situated QTH comprising
detached bungalow in very unique and picturesque
hillside setting 400 ft. above sea level, unequalled
open views of sea and mountains, no immediate
neighbours, no possibility of future building in the
vicinity, yet readily accessible to all amenities, §-acre
of garden giving plenty of aerial space free of
obstructions. The property is compact, easily
worked, economical to maintain and contains 2
entertaining rooms, 3 bedrooms, kitchen, bathroom
and W.C., all in first-class decorative order and
condition throughout, main water and electricity,
potting shed, garage, £3,500 freehold.—Fullest details
from N. Routledge, 9 Ashton Lane, Sale. (Tel .
Sale 6248).

25 “WATT table top Tx, switched 3.5-7-14-21 mc
bands. Includes VFO, 7 valves, meter, power
supply. TV harmonic precautions. Black crackle
cabinet, circuit, operating instructions, ATU. Just
connect aerial, mains and key. £14 o.n.0.—80
Byworth Estate, Farnham, Surrey.

ANTED URGENTLY: B2 official handbook.

your price paid ; also B2 power-pack in good
condition—Price. etc., to Box 1471, Short Wave
Magazine, Ltd.. 55 Victoria Street, London, S.W.1.

ANTED for BC-221: canvas bag and octal

crystal. Double xtal for Class-D wavemeter.
Spares and mains transformer for ARB88. Dynamotor
for BC-348. Aerial unit for TCS transmitter. 813
valves. Cash by return or exchange other equip-
ment—Box 1472, Short Wave Magazine, Ltd., 55
Victoria Street, London, S.W.1.

FOR SALE: Q-Max B4/40 Tx and spare valves.
" S$640 Rx and spare valves. 6J6 type 144 mc
converter. 1132A Rx. SCR522 Tx complete with
all valves, modified for 144 mc working. BC455 Rx
and spare valves. Type D Wavemeter modified for
AC operation. VFO ex-TCS12 Tx including 3 12A6
valves.—Offers to Box 1473, Short Wave Magazine,
Ltd., S5 Victoria Street, London, S.W.1.

SMALL ADVERTISEMENTS. READERS—continued

£50 AR88D unmodified in excellent condition.
Deliver 50 miles radius of Coventry.
Required, 8015-8035 kc xtals—Bastin, 53 The
Farmstead., Coventry.

G3BKQ all brass mixer and oscillator cavities
complete with CV102, 30/-—K. Cranfield, 87
Cecil Park. Pinner.

ALLICRAFTER Skyvrider defiant 540kc to 44mc
«§ " meter, offers. Two 805, new, 30/-. TZ40.
£1. RCA 11 valve miniature radiotelephone 12/24
volt 200 mcs, unused, circuit, £5. Wanted, 815
valve—Rayman, 96 Palewell Park, London, S.W.14,

SX28 perfect condition. recently lined up by
professional in screened room, £45 or offer. Also
RF 27 modified to 2 metre converter, very sensitive,
£6 or offer—Box No. 1474, Short Wave Magazine,
Ltd.. 55 Victoria Street. London, S.W.1.

P.PACKS 500-600v. 200 m/a at 6.3v., £2 10s.
D cach. 145 vfo. 2-7.5 m/cs, £1. Woden UM2.
£1. 807's 5/-—Ex G2FTY. 94 Birchfield Road.
Redditch. Worcs.

Short Wave Magazine Advertising gives
World-Wide Coverage.

Will Pay £225

for R54/APR 4 complete with TN16-
17-18 in good working condition.

Box 1458: SHORT WAVE MAGAZINE,
55 VICTORIA STREET,
LONDON, S.W.I.

KINGSTON - ON - THAMES
NOW OPEN

our shop catering exclusively for the Home
Constructor

FULL HIRE PURCHASE FACILITIES, DEPOSIT
only 2/- in the £

WATTS RADIO
8 Apple Market -
Kingston 4099

Kingston-on-Thames
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Sixth Edition

operating experience.
Sixth Edition, 1954

(Immediate Delivery)

The ARRL ANTENNA BOOK

Price 14s. 6d. Post Free

The New < ANTENNA BOOK™
THE ARRL ANTENNA BOOK

Latest issue of this essentially practical handbook runs to 280 pages @
and covers the theory, design, construction, matching, feeding and
erection of aerial systems of all types — fixed, rotary beam and mobile @
— for the HF, VHF and UHF amateur bands, from 160 metres to 70
centimetres. Profusely illustrated and well indexed, it includes such @
interesting chapter headings as *“ Multiband Antennas ” and “ Mobile
Antennas,” some 20 pages being devoted to the latter subject. This L
is the right book for the amateur who wants to know about aerials,
and for the professional requiring an answer based on practical ®

OTHER PUBLICATIONS FOR IMMEDIATE DELIVERY

Post Free Post Free
RADIO MIANDBOOK SURPLUS CONVERSION MANUAL
13th Edition ......... ... 49/6 Vol. 1 215
ANTENNA HANDBOOK ..., . 14/6 Vol. 2 21/5
ANTENNA MANUAL ..., . vo.  28/- XA 0.1.\1.\/1.;\. .}3.1;1;’ """"
THE DI T s
HH{I,TOSI A;‘ID KINKS LICENCE MANUAL .......... 4/10
Vol. 4 ... HOW TO BECOME A RADIO
HOW TO LISTEN TO THE AMATEUR| @ ewomsmavaperaerevess s awamms 4/10
WORLD . ..eneeninnnnnnains /11 LEARNING THE RADIO
HAM’S INTERPRETER ........ 5/- TELEGRAPH CODE .. ....... . 2/8
POST-WAR  COMMUNICATION WORLD RADIO VALVE
RECEIVER MANUAL HANDBOOK  ..ouvvieruannan 11/10
Vol. 1 RADIO TUBE FUNDAMENTALS. . 8/4
Vol. 2
RADIO AND TV HINTS ...... 8/5
ANCOURSEHINRADIO, RADIO AMATEUR CALL BOOK
FUNDAMENTALS. . ..o vvnnnnn 4/10 -
! (Complete Edition) ...... 27/-
WORLD RADIO HANDBOOK F .
1954 Editiof. .. .......... 9/- (Foreign Section)......... 10/-
RADIO AMATEUR’S HANDBOOK RADIO  AMATEURS’  MOBILE
31st Edition, 1954 ....... 31/« HANDBOOK . ...vvvoonnnnnn 17/6

55 VICTORIA STREET - LONDON -

MAGAZINES BY

SUBSCRIPTION

One Year
Radio Eléctronics ......... 33/-
Popular Mechanics ....... 32/-
Radio Electronic Engineering 56/-
Service ... . .cceeiiiecions 24/-
F.M. and Television ....... 32/-
Electronics .......ce0vuuuvnn 160/-
Popular Science .......... 32/-
Proc. LRE. ......ivvinnen 152/-
RCA Review ... .. 20/-
Tele-Tech ... 80/~
Television .........co.uunn 48/-
Television Engineering ... .. 32/-
CQf: mreversroysop® s pspermemesevansyary 29/-
AVIO s perererermmss e aavarorays 29/-
Radio and Television News.. 36/-
QST Sorer: 3 N T & 36/-
Transistor Research Bulletin = 40/-
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RADIO LTD.
SETS OF VALVES ( ) Brand New R.F. UNITS
Ten EF50 (Ex-Brand ‘We have ,over 20,600 American and B.V.A. valves in stock. RF24 20-30 mc/s 15/ post free
its).... 5/- 25 40-5¢
New Unite)e 85 0 ser ALL VALVES NEW AND GUARANTEED. ;2_6 50_6‘5’ :z:: ;:;f :::: ::::
6K8G, 6K7G, 6Q7G 1 | ozaa 7/-| 6KIG 6/6 | 125K7 8/6 EL32 716 7475 (VS70) 7/6
5Z4G,  6V6G  (or 1G6 6/6| 6KBG 9/-| 125R7 776 | EF50 (Regd,iCV66 el
KT61) LLae 1R5 7/6|6K8GT  9/-|25Z6GT 86 Sy 10/- | VRI05/30 8/6
IRS, 15, IT4 IS4 I8 RIS 'Je|BeZicT ble|S.  Bls|CKSI0AX 51
3 . 3 i 2 .
or (354 or 3v4) ... 2776 . 1T4 7/6|6USG_ 7/6|35Z5GT 8/6| VP2 8/6 | DI 29 - CRIZABrendMNEY: o'?;all_,f‘;r
TP25, HL23/DD, [[e] 8/-|6N7GT  7/6|25A6 8/6 | TDD2A 86| AC6PEN  6/6 i gﬁ g ue-Oft, -
VP23, PEN25 (or ILNS 8/-16Q7GT  8/6/35L6 8/6 | DK40 9/~ | ACS/PENDD pip &i=
QP25) e 25/~ 2X2 5/-| 6SJ7GT  8]6|50L6GT  8/6| UL4I 9/~ 12/6
6K8G, 6K7G, 6Q7G 3A4 9/-| 6R7 8/6 | 42 8/6 | UY4l 9/- | PEN25 6/6
O SA6G.  25Z5  or 3v4 7/6|6XSG 8/6|43 8/6!4DI 4/~ | PEN46 716
2526G" wie | |3 alelesarer sie|eo Se5Bs 4 |Ser  af
B ' - — | § ¥ » INDICATOR IT.
I2K8GT, 12K7GT, 5U4G 8/6|65G7 76| 866A 15/- | R3 8/6 | SP4I - |ng i i :‘ vc::RSIL;N 1;
12Q7GT,  35Z4GT, 5Z4G 8/6| 6SK7GT 76| 9001 6/ | D4l 5/-| HL23/PD  6/6 | | 5 omP o Erso. 4SPel  and
35L6GT or SOL6GT 37/6 ,, 6A7G 8/6| 6SL7GT 9/ | 9002 6/- | D42 5/-| VP23 16 |f5’ff4"é 3 Wi 'wmmzfl‘s
ST, ‘Sskar, ShGh  $IS|eSTST isoos  Sn KB SL|UR &8 | [lgealfer TV or Scope - Brand
’ 13 ree,
6ABG 8/6|6V6GT  7/6|9006 6/-|Us2 8/6| ATP4 4/ ew (less relay). incit -
333SLCY ooy SOLSGTAITIS R 1 éAme 9/-|7C5 8/6 | 954 6/-| Ul 10/— | TP22 8/6 | |In original cases, 67/6 plus 7/6
B8 7/6|7A7 8/6 | 955 6/ Y63 8/6 | TH233 0j- | |
4 8/6|7C7 8/6 | 956 6/- | MUI 8/6 | 4IMP 706
CRYSTAL MICROPHONE 6C5GT  5/-|78B7 8/6 | TZ40 37 /6 | PL8I i1/ | 42SPT 6/~
INSERTS 6C6 676|757 10/-]931A 50 /- | PL82 10/ | 2155G 4/-
6D6 66| 12A6 7/6 | EA50 2/- | PX25 12/6 | MS/PEN_ 7/6
6F6G 8/6|12C8 7J6 | ECH35 12/~ |PY8I 10/~ | MS[PENB  7/6 CATHODE RAY TUBES
6G6G 6/6| 12H6 876 | EF54 6/— | PY82 8/6 | VT50I 716
6H6GT  5/—| 12KTGT 86 | EB34 3/6KT33C 10/ | AC/PEN(7) VCR97, Guaranteed
6HEM 8/6| 12K8GT 8/6|EBC33 8/6 | KT66 12/6 10/- full TV picture (carr.
6I5GT 5/—| 12Q7GT_ 8/6 | EF36 6/6| GUS0 1276 | PENDD4020 20 .. .. . £2 0 0
616 9/-| I12SA7GT 8/6|EF39 676 | XP2V 4 12/6 | | veRrsize full TV
6AKS 9/-| 125Q7GT 8/6|EY51 12/- | XH (1,5) 4/-|FCI3C 10/~ piccure ... .. £1 15 0
617G 6/6| 125G7 7/6 | EK32 6/6 | VUIII 4]-| VP4(7) 8/6
6J7M 8/6| 125H7 716 | EF91 9/-|VUI33  4/-|IDS 8/6 | [ YCRSIZ, full TV
6K6 9/-|128)7 8/6 EL33 10/- | VUI20A 4/ picture - .. £I'15 0
= Mu-Metal Screens
ldeal for tape reccrdi'ng and lifiers, - for above ... 10 0
No matching transformer required. 6in. Enlarger Lens
F.M. FEEDER UNIT i il Uy =S 17 6
Dezcc';las: word in Audic. Complete Kit £6/7/6, Fully assembled and aligned VCRI39A (ACR10)
T.C.C. .1 5/7000 v. wke, Type at £8 10 /-, lignement service 7 /6 E?—;n;}rv no;—w scc;'ed,
CP58Q0. Bakelite Case, 7 /6 each. boxed 3 £115 0
2B-page Catalogue, 3d. Open Mon,-Sat. 9—6. Thurs,, | p.m.
5, HARROW ROAD, PADDINGTON, LONDON, W2 TEL.: PADDINGTON 1908/9, 040l.

G2AK THIS MmoNTH’S BARGAINS G2AK

Summer Time
is Aerial Time

COPPER WIRE, 14G. H/D. 140 feet I5/-,
70ft. 7 /6. Post and Packing 2/-. Other lengths
pro-rata.

TWIN FEEDER. Special offer, 300 ohm
flat twin, 150 watt rating: -(Minimum 20 yards),
6d. yard, post free, Similar K25. K35B
tubular 300 ohm 1/6 yard.

V.H.F. FANS THE BUY OF THE YEAR,
Air spaced 150 ohm, Coaxial Cable, 20 yard
coils, £f each (Normal price 311 per ft.).
VERY LIMITED QUANTITY.

STANDARD 1” 70 ohm coax %d, yard or in
25 yards or over 6d. yard. P. and P. 1/6.

GLASS INSULATORS 3”
8” long 3/-.

METERS. 0-9A Hot Wire, 2”7 Flush 0-4A
Thermo, 20/0/20 amps, 5/-. 0-350 mA
Thermo, 7/6, 0-100, mA and 0-10 mA 24"
Flush, 12/6 each. 0-5 mA square 27, Flush,
[0/-, 0-1 mA 27 square, 20/-. 2” square
0-10A D.C., 7/6. 0-50 mA 7/6 each. -0-.5A
Thermo 2” round Flush, 7 /6.

RACK MOUNTING PANELS. Black
crackle finish, 197 x 5%”, 77, 832" or 10{”
at 5/9, 6/6, 7/6, 9/- respectively, Postage
and packing /6.

long

1/6,

CHAS. H. YOUNS,

POCKET VOLTMETERS. Dual range.

0-15 and 0-250v. 345. O.P.V. MC. worth 50/-,
our_price 17/6, post free.

PANL. HOME CRACKLE FINISH. Brown,

lealack or green, 3 /- per tin, packing and postage
d

PHILIPS CONCENTRIC AIR TRIMMERS.
8pf max 9d. each or 6/- doz. 30pf max 1/~
each or [0/~ doz.

GERMANIUM DIODES, 2/-, or 6 for 9/-.
STREAMLINED BUG KEYS by famous

manufacturer, Listed over £4, OUR PRICE
45 /- only.
HEADPHONES. Low resistance type

CLR No. 3 9/6, DLR No, 2 13/6, high resistance
CHR Mark 2 17/6 and the most sensitive of

all DHR No. 5B I8/6 per pair. P. and P. I/-
per pair.
HIGH NOTE BUZZERS for practice,

5/-. Straight Keys,
crackle finish, 5/-.
2/-

FISK SOLARISCOPES. Complete with
charts. Give World time, light and dark paths,
invaluable to the DX Man. List 21/-. Our
Price 7/6, Post free,

AR88 SPARES. Cabinets complete with
side channels and base, £4/15/-, p. and p.
7/6. Complete valve kit (I4), £5/10/~. RCA
matching speaker, £3/5/-. Panel escutchions,
22/6. “D" LFS, [2/6. Spare coils for some
ranges only, 7/6 each, Output transformers
to Government specification, 37 /6.

GZAK

brand new, all metal,
Small round Buzzers,

SHADED POLE MOTORS.

Recorders

tapping -plate 200/250 volts.

with
3-ho

Gram, Units,

Qur price 12/6 each or 21 /- pair,
packing on either, 1/6.

SPECIAL VALVE OFFER.
1S4, 1S5, IT4, IRS5, 3V4, 354 all at

B7G base.

7/6 each or four for 27 /6.

SPECIAL VALVE
8012,

813, 70/-, 829, 60/-,
807 10/—

17/6 a pair.
931A, 45/-. 832, 25/-,

OFFER.
each.

866a,

each or

THIS MONTH’S
SPECIAL

METER,
BASIC UNIT.
amp

Scaled, 8 ranges AC/
DC volts, Hl and LO
ohms, complete with
Made
Triplett US.A.

MULTI

micro

rectifier.

5§ x 2%

ONLY 32/6

17 /6
30/~ a pair.

as00 ol

® ..

400
F.S.D.

L=

o L2508
by
Size

post free,

Please Print Your Name and Address.
102 Holloway Head, Birmingham
ALL CALLERS TO :— 110 Dale End, Birmingham.

For

{.4v,

ADJ; .

Tape

voltage
le fixing.
Post and

Midgets

® 0

|3~1nmmo54

% paroczo-x

MAIL ORDERS TO :—
MIDLAND 3254
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