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THE AMATEUR TRANSMITTER
THE HOME EXPERIMENTER

 CRYSTALS
Large stocks and variety of frequencies immediately
available 7000 to 7500 Kc s corresponding to new 5 and
10 metre bands. Also crystals 1.8 to 2.00 me s. Specify
your frequency-we can either supply exact or within
a kilocycle or two either way.
QCC Mounted plug-in crystals-Type PS f s. d.

(7 mcs and 1.8 mcis) ... I 12 6
QCC Freq. standard Q5,100 KO. .01';

accuracy.
Plug in octal base type-with circuit for

frequency standard... ... ... 2 5 0
Q5;'1000, 1000 kc s .01.. ... 3 10 0
Q5 1000, 1000 kc 5..025 ... 2 15 0

2 5 0
Resonator 465 kc,s (for crystal filter) ... ... 2 S 0

 VARIABLE
TRANSMITTING CONDENSERS

Eddystone S533 and S137-Diecast aluminium
frames, frequentite insulation, silver plated
vanes.
S.533-100 pF 4,500 v. max. ... ... 3 IS 0
S.137-60 pF plus 60 pF split -stator 2003 v.

2 14 6
J. B. SPLIT STATOR-on ceramic base 3", I"

-Ideal for 5 and 10 metre layouts.
34pF plus 34pF, double spacing 2,000 volts ...
Single 104 pF, as above, 2,000 volts ...

 EDDYSTONE
MICRODENSERS

19 pF 3,500 v. flashover._
40 pF 2.300 v. flashover...
60 pF 2,300 v. flashover...
100 pF 1,000 v. flashover ...
160 pF 1,000 v. flashover

Temporary list of full range of Eddystone
components available.

14 0
IS 6

5 6
6 0 G.P.O Pattern No. 1 heavy lacquered brass
6 6 movements on polished mahogany base,
7 3 perfect balance. Back and front contacts I 8 6
7 6 Raymart "Speed" Key, built on U.S.A. metal

lines, nicely balanced and very popular 8 6
"Radio -Aid" Automatic Key on heavy .metal

base, now available... ... ... 2 7 6

Our aim is to cater for all the needs of these serious
enthusiasts. A keen and courteous staff includes
six active transmitters so that you can be assured
of reaIly practical help and co-operation in the
choice and selection of the up-to-the-minute gear
awaiting your inspection in our showrooms.
Webb's has long been recognised as Britain's
leading specialists in Short Wave Radio, Television
and Electronics.

Will Midland " Hams " note-our branch at 41
Carrs Lane, Birmingham, is now open as a
specialised supply centre with the well-known
" G6DL " as manager.

HIGH VOLTAGE
POWER PACK CONDENSERS

U.S.A. "Aerovox" Metal can paper, with
mounting clips.

8mfd. 600v. wkg. size 3i" x 31" high, plus
ceramic terminals ...

4 mfd. 1000 v. wkg. size 24" x If" x 44" high
plus ceramic terminals ...

8 mfd. 1000v. wkg. size 3k" x If" 5" high
plus ceramic terminals ...

S 0

7 6

12 9

NEUTRALISING
CONDENSERS

Eddystone 5481. Miniature construction, ideal
for U.H.F. Capacity 1.5 to 4 pF Max.
2,000 v. ... 3

WEBB'S " 6pF " circular vanes, mounted on
24" ceramic pillar insulator, polystyrene
insulation, locking device.-Minimum
capacity approx. 1pf.

WEBB'S "8pF" as above, If" circular vanes for
5000 v. wkg. Minimum capacity, approx.
1.5 pF

E
4 SOHO ST.

B

KEYS

METERS.
Standard 24" flush mounting round instru-

ments by Sangamo Weston -0 10, 0 50,
0,100, 0 250, 0 500, 0 1000 milliamps ... 2 S 0

RECEIVERS
The 1946 Eddystone Communications Receiver, type
"504" is expected to be available in the near future.

9 6 This embodies the accumulative experience of many
years' work on high frequency communications. May
we send you advance details immediately these are to

13 6 hand from the printers ?

6

LONDON, W.I

Write, phone or call-
Our shop hours are 9 a.m. to 5 p.m.
(Saturdays 9 a.m. to I p.m.)

ArITIIIME1
481- -Am --

Telephone: GERRARD 2089
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Write for pamphlet descriptive of the
"AVO" Instruments illustrated above. MI

THE world-wide use of " AVO "

Electrical Testing Instruments is

pr striking testimony to their out-

standing versatility, precision and

reliability. In every sphere of
electrical test work, they are

maintaining the " AVO " reputa-

tion for dependable accuracy,

which is often used as a standard

by which other instruments are

judged.

fdeTHE AUTOMATIC (OIL WINDER & ELECTRICAL EQUIPMENT CO., LTD,
WINDER HOUSE DOUGLAS STREET LONDQNSWI TEL V/CTORIA 3404/8
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RELAYS. We have just taken delivery of a
consignment of new Siemens Relays, 500+1,000
ohms, 2 makes, 10/- ; 2 makes I S.P.C.O., 12/6 ;
3 makes I break, 12/6. 500-500 ohms S.P.C.O.,
10/- ; 200 ohms I break I S.P.C.O. slugged, 12/6 ;
10,000 ohm S.P.C.O., 21/-. Send for Special
Leaflet. Relay Contact assembly, thermal action,
12/6. Siemens' High-speed Relays in heavy brass
case, £3 Ss. Telephone type No. 6. 2 -coil
polarised, S.P.C.O., 6 volts 25 ma., 325 ohms,
8/6. No. IA, S.P. on -off, 2 volts 40 ma., 5/-.
Relay movements 1,000 ohms, less blade and
contact, 2/6. Moving -coil relays by Weston,
Elliott and Sullivan.

MORSE KEYS, for practice work. The British
made American type " Speed " Key, new, swan
neck, 9/6. Key on bakelite base, 5/-. Model B.2 on
wood base, 9/6. BUZZERS. The tiny Townsend
High Note buzzer, the smallest made, used on
Government Wavemeters, 10/-. Practice buzzers,
bakelite case, 3/6. Tunable buzzers in metal case, 7,6.

FOUNDATION
INSTRUMENTS

& MULTI -RANGE
TEST SETS

INDISPENSABLE
IN THE

HAM SHACK
This attractive 3)" scale instrument has
separate coloured scales for resistance, and
10v. A.C. ranges. All components can be
obtained to build this modern multi -range
test meter. Price (I ma. movement) - £4 . 9 . 0

Obtainable only from our
authorized distributors :

C. WEBB LTD., Carrs Lane, Birmingham

HOLIDAY & HEMMERDINGER LTD.,
74-78, Hardman St., Manchester, 3.

RADIO -MART G5N1 (B'ham) LTD.,
48, Holloway Rd., Birmingham, I.

TELE-RADIO (1943) LTD.,
17/, Edgware Rd., London, W.2

WEBBS RADIO, 14, Soho St., London,W.l

WELWORTH WIRELESS & ELECT. CO.,
8, Withy Grove, Manchester, 4.

Address all correspondence to Dept. K., Phoenix Works, Gt. West Rd., Brentford, Middx. Ealing 0011

ELECTRADIX BARGAINS
SMALL D.C. MOTOR GENERATORS by E.D.C. and
others, for use with Receivers and Car Radio ; take the
place of H.T. Batteries. Drives off 12 -volt accumulator
and gives 230 volts D.C. 30 ma. output, off 6 -volt gives
110 volts 15 ma. Originally made for Government radios.
Two commutators, ball bearings, laminated field, insulated
brush gear, covered armature windings. A splendid job,
in new condition. 75/- (as illustrated).
ROTARY CONVERTERS. New D.C./A.C. 220/110
volts 100 watts, £12 ; 110/110 volts 100 watts, £10. All
with smoothing units.

TRANSFORMERS. 3 kW Crypto 230 v. to
115 v., shrouded, £9 10s. ; 3 kW MetvIck, 50 cy.
400 v. to 600 v., £9 10s. ; 500 watts, Foster 50 cy.
440 v. to 110 v. 5 amps, £4 I5s. ; 230 v. 50 cy. to 20
volts 2 amps, 30/- ; 230 v. 50 cy. to I2v. 3 amps,
32/6 ; 5 watts H.T. test Transformers, 110/220 v. to
1,000 v. 5 ma.
AUTO TRANSFORMERS. 230 volts to 110
volts, 50 cy. 80 watts, 25/- ; 150 watts, 35/- ; 300
watts, 60/-; 350 watts, W..; 900/1,000 watts, £7 10s.
COIL ASSEMBLIES. Midget S.W. coils, adjustable,
on paxolin base with trimmer, 3/6 ; in can, 4/6.
SWITCHES. New Yaxley Switches, I pole
8 -way, 3,'6; 3 pole 3 -way, 3/6. Ex-R.A.F. switch box,
8 -way, 3'6 ; 6 -way, 3/-. MOTORS. D.C. Fan
motors 110v. and 220v. by G.E.C., 12 in. blade and
guard, 35,'-. Oscillating type, 45/-. SPARK COILS.
Ex-G.P.O. spark coils tin. to }in. spark from 6v.
accumulator, for model control and experimental
work, 25/-. Spark transmitter units with coil, spark
gap and helix,
When ordering, please mention the " S.W.M."

ELECTRADIX RADIOS
214 QUEENSTOWN RD., LONDON, S.W.S.

Telephone MACaulay 2159.
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EDDYSTONE
Radio Products

Stratton & Co., Ltd., West Heath, Birmingham, makers of the well-known " EDDYSTONE"
SHORT AND ULTRA SHORT-WAVE RECEIVERS, TRANSMITTERS AND COMPONENTS,
have pleasure in announcing that they are now commencing to deliver components, and
in the near future will be in production with a new Communications Receiver-the " 504."

Priority is at present being given to Overseas orders and the " 556 " Receiver (for Export
only) is on the production lines. Limited supplies of components for the Home trade will
be evenly distributed to accredited Registered Dealers throughout Great Britain and Eire.

In addition to the new model " 504 " Communications Receiver there will be a wide range
of HF, VHF and UHF components and new editions of the popular " Eddystone" short-wave
Manual and ultra short-wave Guide. Developments are in hand to cater for the needs of all
branches of the short-wave field-the Listener-the "Amateur " Experimenter and the
Specialist Expert-and we shall always be glad to co-operate with Manufacturers in pro-
ducing parts for Set and Instrument construction. Watch the Technical Press for further
announcements of " Eddystone " Radio Products. . .

EDDYSTONE STRATTON & CO., LTD,
EDDYSTONE WORKS

ALVECHURCH ROAD, WEST HEATH, BIRMINGHAM 31

P.o.uc

EDDYSTONE

for
SWITCHES

.. the name is

CAW
BRITISH N.S.F. CO. LTD.
XEIGHLEY YORKS Phone : Keighley 4221/4

Grams : Enesef, Keighley

SOLE LICENSEES OF THE OAK MANUFACTURING CO. LTD., CHICAGO
British N.S.F. Sub -Licensees : Plessy Co. Ltd., A.B. Metal Products Ltd.

Other British N.S.F. Products include PAPER CAPACITORS,
SILVERED MICA CAPACITORS, WIRE WOUND RESISTORS
AND VOLUME CONTROLS - Write for full details.
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cE[[STION
RANGE OF P.M. LOUDSPEAKERS

Chassis
Diameter MODEL

Speech Coil
Impedance

Ohms
MeDiameter

Flux
Density
Gauss

Total Power
Flux Handling

Capacity

21" P2V 3.0 Tir" 8,500 8,000 .25 W

34( P3C 3.0 %' 7,700 24,000 I W

5" PSQ 3.0 8,500 26,000 3 W
5' PST 3.0 I" 10,500 32,000 3 W

61" P60 3.0 4" 8,500 26,000 4 W
61' P6T 3.0 4" 10,500 32,000 4 W

8" P8D 2.3 1" 6,200 24,000 5 W
8" P8M 2.3 I" 8,000 31,000 5 W
8" P8G 39,000 6 W

10" PIOM 2.3 I" 8,000 31,000 6 W
10" PIOG 2.3 I" 10,000 39,000 8 W

12" P64 12.0 14" 12,500 140,000 15 W

18" P84 10.0 21" 13,500 350,000 40 W

R101 6.0 14" 13,500 120,000 8 W

Re-entrant Horn Speaker. Diameter 102". Length 12'.
Frequency range 250-10,000 cps.

Energised Speakers will be available as soon as restrictions on
supplies of wire are removed.

Output Transformers can be supplied to meet customers'
requirements.

PLEASE PURCHASE THROUGH YOUR LOCAL DEALER.
TRADE ENQUIRIES ONLY SHOULD BE ADDRESSED TO_

CELESTION9

LTD.,
KINGSTON-UPON-THAMES, SURREY

Telephone: KINgston 5656-7-8
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LASKY'S RADIO
For Electrolytic Condensers

of all types
Midget type, Aluminium Can,
500 volt working.
8 mfd., diam. I in., length 2in., 4 -
(I doz., £2 5s.)
16 mfd., diam. I in., length 2in., 5,-
(1 doz., £2 17s.)
8 x 8, diam. 2in., length 2in., 6 -
(1 doz., f3 9s.)
8 x 16, diam. 2in., length 2in., 6'9
(I doz., f3 I 8s.)
MIDGET TUB CARDBOARD
ELECTROLYTIC CONDENSERS
500 volts.

8 mfd., ; 4 mfd., 2,'10.

BIAS CONDENSERS, TUB
ELECTROLYTIC.
50 mfd., 50 volts, 3/- ; 25 mfd., 25
volts, 1 /9 ; 50 mfd., 12 volts, 1 ; 75
mfd., 12 volts, 1 /6 ; 12 mfd., 50 volts,
2/6.
All goods are brand new and
guaranteed. Money refunded if
dissatisfied.

HIGH VOLTAGE CONDEN-
SERS. First grade china insulators.
All with mounting clip and feet.

8 mfd., 1,000 volts working, I5,'- ;

8 mfd., 600 volts working, 7/- ; 4
mfd., 1,000 volts working, 10;-; 10
mfd., 600 volts working, 7/- ; I mfd.,
1,000 volts working, 6,- ; I mfd.,
750 volts working, 3 - ; 10 mfd., 400
volts working, 6/- ; 4 mfd., 450 volts
working, 3/9 ; .5 mfd., 5,000 volts
working, 12/6 ; .1 mfd., 6,000 volts
working, I 0 /-.

See our previous adverts. for
other goods.

TERMS : Cash with order,
C.O.D., or pro forma (no C.O.D.
under El ).

Send Id. for our current list of com-
ponents. Trade enquiries invited.

LASKY'S RADIO
364 & 370 Harrow Road,

PADDINGTON, LONDON, W.9
(Opposite Paddington Hospital).

Tel.: Cunningham 1979.

THE
PARTRIDGE

ORGANIZATION
is again at your service.

For six years we have been supplying
the Services with our iron cored com-
ponents. We are now once more
accepting orders for ordinary com-
mercial and domestic needs.
Our technical department will again
be pleased to assist you in your trans-
former problems.
We look forward to hearing from our
old friends, and welcome enquiries
from newcomers.
May we send you our 1946 price list ?

This details a comprehensive range
of components that can now be des-
patched from stock.

Telephor.e: Abbey 2244

PARTRIDGE

TRANSFORMERS LTD
76-8. PETTY FRANCE. LONDON, S.W I

Introducing

TOM THUMB

A small compact amplifier, using 6F6's in push-pull,
with new linear phase changing circuit. With an
ordinary magnetic pick-up it gives 15 watts output.
Complete in case, 9 x 8 x 61 inches. (As illustrated)

Ready to assemble, £8 18 0 (Crg. and pkg., 2/6)
Supplied Complete and assembled for 20/- extra

ALSO
The A.23, an improved version of famous A.20, still
in large demand. C14 or assembled for 30,'- extra
Call on your local dealer or write for illustrated literature.
Horn Speakers, 12 -inch P.M.'s Mikes and Stands. Every
conceivable transformer or component is availablefrom
us-Specialists in the design for Home Construction.

RADIO INSTRUMENT Co.,
294 BROADWAY, BEXLEYHEAT H, KENT
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ANGLO AMERICAN UNITY
IN RADIO MANUFACTURE

McELROY
ADAMS-

HALLICRAFTERS---
T. R. McELROY-President of McElroy Manu-
facturing Corporation, U.S.A., and the high speed
Morse champion. For the last 27 years, his company
has manufactured telegraphic and radio equipment
for all the services, governmental departments and
radio amateurs throughout the world. Full facilities
of his Laboratories and technicians are available to
this new Anglo-American Company.

H. R. ADAMS (G2NO)-well known in England
and abroad for his long association with the radio
trade. He is just released, from the special Army
radio position he has held for the past 4 years, for the
express purpose of organising this Company and the
manufacture of Anglo American communication
equipment in Great Britain.

HALLICRAFTERS. The world's largest manufac-
turers of communication equipment. They produced
during the War more apparatus for the United Ser-
vices than any other manufacturer, many of their
products, including the SCR 299 mobile transmitters,
are known and appreciated by every Signals Officer.
An entirely new range of communication receivers
and transmitters will shortly be released.

THE McELROY-ADAMS GROUP has been organised in England to produce all
types of telegraphic and communication equipment, much of it under licence to
American manufacturers. Extensive plans covering a very wide field including Police,
marine and amateur apparatus have been prepared and public announcements will be
made as soon as various items are ready for release for the home market and export.

SPECIAL PRODUCTS DEPARTMENT. We will entertain the production of
equipment to meet your specific requirements.

HALLICRAFTERS SERVICE DEPARTMENT is already fully organised, and
ready to accept alignment, calibration and general service on all Hallicrafters models.

LINES ALREADY IN PRODUCTION. 50 watt transmitter -exciter.
Rack -mounting power packs covering all requirements.
Receiver Converter Unit for VHF, switched for amateur bands 28, 56 and 120 Mcs.

Register your name so that we may advise you as
new communication equipment becomes available.

EVERY MEMBER OF OUR STAFF HAS SERVED HIS COUNTRY DURING THE WAR

Issued by-McELROY ADAMS GROUP
IMPERIAL BUILDINGS, KINGSWAY, LONDON, W.C.2

Cables: REGADAM, LONDON. Telephone: HOLborn 3908.
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Now available in limited quantities
for the Serious Experimenter . . the
TYPE 12 LIGHTWEIGHT PICK-UP

(as used by the B.B.C.)

Pickup - 12
(plus 61 . 6 . Od.

purchase tax)
Transfor-

mer
10s. 6d.

Specially designed for super quality
reproduction and low record wear,
the Type 12 Pick-up is a constant
velocity device giving a flat response
between 50 and 8,000 cycles per
second.

An Innovation
in Needle Suspension

NEEDLE
WEDGED "0
IN PLAYING
POSITION

CONTACT AT

LOWER END
OF HOLDER

ARMATURE

ELASTIC
RING

NEEDLE HELD
FREELY ONLY
BY ELASTIC
RING

CONTACT AT
UPPER ENO
OF HOLDER

SECTIONAL VIEW
LOOKING UP INTO

NEEDLE HOLDER

The new double
V armature
allows the needle
to be fairly
gripped without
a needle screw,
thereby reduc-
ing the total
vibrating mass,

and the weight
on the needle
point to give
good tracking.

ELECTRIC

The outstanding merits of the
Type 12 Pick-up-now available to
the serious experimenter - will
readily be appreciated by the quality
connoisseur from the following
needle resonance table:

Bass
Silent stylus ... 15 c.p.s.
Miniature 99... ... 15 c.p.s.

Top
9,000 c.p.s.

7-8,000 c.p.s.

Special needles as above
should be used. For normal
use we recommend the silent
stylus, thereby ensuring long
needle life and reduced
record wear. For those who
prefer it, a fibre needle,
miniature 99 is also avail-

able. The total weight of the pick-up
at needle point is I oz. A specially
designed double transformer incor-
porating a tone correction network
is also available. Type 12 Pick-up is
for the genuine experimenter only,
and when ordering, purchasers are
requested to state that it is for their
personal use. A certificate for com-
pletion to this effect will be supplied
on request to E.M.I. Service Ltd.,
Radio Amateur
Division, Sheraton
Works, Hayes,
Middlesex.

& MUSICAL
INDUSTRIES LIMITED
HAYES MIDDLESEX
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EDITORIAL

Behaviour

With the resumption of transmitting activities there are already
signs of the growth of certain evils in our midst which, if not corrected,
will do great harm to Amateur Radio in this country. Piracy, not
confined to 7 mc, is one of the worst features of the bands to -day, followed
closely by bad operating and the use of excessive power.

The latter two faults lie with the individuals concerned to correct.
We shall be no party to any policing system for our bands, though this
is not to say that persistent offenders should not have the error of their
ways brought home to them. Bad or selfish operating is quite often due
to honest ignorance and is neither as deliberate nor as malicious as it
frequently appears. In a word, it is a matter of education and experience.

Piracy is in a very different category and, under the present licens-
ing regulations, there can be no possible excuse for it on the part of G
operators. Though a sign of total irresponsibility and the lack of all
sense of the ordinary decencies of behaviour, it is nevertheless too often
encouraged by the glamour which nowadays attaches to the gangster.
By the same token, we may be sure that the pirate operator, whose ex-
istence is well known to the authorities, can never be really easy in his
mind. The DIF vans may be round his way any day ; prosecution will
be swift, the penalty rigorous and the publicity unpleasant.

Our bands will become more crowded than ever before, and it behoves
every licensed operator to consider how-while using them to his own
maximum benefit and enjoyment-he can reduce the interference caused
to others. Immediate simple steps are short calls and short contacts and
the avoidance, as far as may be possible, of the busy week -end periods.
Another possible expedient, though it requires much good will from all
concerned, is agreement with one's neighbours on operating hours.
Technically, single -channel working with ECO and break-in would be
a tremendous help towards preventing unnecessary interference.

It is no fable that at one time British amateur operating was held
up and accepted as being the best in the world. And good operating
means not only good signals and good procedure, but also good manners.
We doubt whether foreigners can feel the same about it now.

Totact, .
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Five Metres
G6CW/G6VA Work over 122 -Mile Path
-Equipment Notes-Aerials-April/May

Test Periods-First Activity List

By A. J. DEVON

IT is a great pleasure to be able to'

start this month by announcing a
good inter -G DX contact on 58 mc,

in the north -south line. On March 16,
at 1930, G6VA (Warlingham, Surrey)
had two-way contact with G6CW
(Wollaston, Notts), the distance being
122 miles. This is good work and good
news, and bears out what last month
was in the nature of a prophecy that
such contacts would be made. Both
stations used 25 watts, with G6CW on
'phone (RST57F) and G6VA on the
key (RST339). The 'phone contact
was held for 30 minutes.

G2MR (Surbiton, 114 miles) also
heard G6CW, who is using an 815 as
PA ; his aerial array, which consists
of six half -waves, stacked, is rotatable,
and fed through a 600 -ohm line. This
aerial puts a good signal into the
London area with the array looking
south.

So much for the first post-war DX
contact on 58 mc. There will be many
more, as activity is increasing and, in
the main, people are using CC trans-
mitters with either straight or super-
heterodyne receivers. Those few mis-
guided individuals who even in this
year of grace are still working with
super -regenerative receivers or the
wretched transceiver type of equipment
are coming in for a good deal of
caustic criticism. As G6VA remarks,
a super -regenerative receiver with a
direct -coupled aerial can cause bad
interference over a wide area and a con-
siderable band of frequencies, while at
the same time suffering from all the
inherent defects and disadvantages of
the type, as mentioned in last month's
article. If people must use super -
regenerative receivers, in the -interests

of others the very least they can do is
to put an aperiodic RF stage in front
of the detector to prevent radiation off
the aerial.

Late Flash: On March 24, 1500-1600,
G5BY (Thurlestone, South Devon) was
heard by G6OH (Ascot, 156 miles) and
G2MR (Surbiton, 169 miles). Details
next month.

Other Contacts
G6VA works G2CY (St. Albans, 33

miles) quite consistently on 'phone at
S7-8, and G6CW has had contacts with
G6GO (Rugby, 40 miles). G3CQ
(Havering-atte-Bower, Essex) has
worked G6OH (Ascot, 40 miles),
G5MA (Ashstead, 30 miles) and G4CI
(New Malden, 24 miles).

G2NH (New Malden), with G2MR,
have between them worked no fewer
than 22 stations, mainly in the area in
and around London. Six others have
been heard but not yet worked. It is
quite evident that there is a very useful
level of activity in this area, which
should in time lead to QSOs with the
more distant centres of 58 mc operation.

At the foot of this article is given
what we are calling our First Activity
List, which has been compiled mainly
from information given by G2NH,
G3CQ, G6CW and G6VA. As more
data become available, this list will be
added to from time to time, thus main-
taining a record of activity and pro-
viding all concerned with an up-to-
date check on callsigns and locations.
Readers are therefore asked to let us
have news not only of their own
stations and equipment, but also
similar data on others in their neigh-
bourhood. The only overseas station
of which we have yet heard as being
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definitely on 58 mc is SU1RD,
Alexandria ; he is said to be using
this band exclusively. We may have
more about this next month.
Listener Reports

We have yet to see our first listener
report on 58 mc, a band upon which
very useful and interesting work can
be done. As in the case of trans-
mitters we shall keep a register of
active receiving stations, which will be
published in this column.
Test Period Result

Due to the unexpected delay in the
appearance of the first post-war issue
of the Magazine, readers would hardly
have had time to know that a Test
Period had been scheduled. However,
G3CQ got his copy in time and duly
kept the schedule, working the stations
already mentioned. Incidentally,
G2NH makes a useful comment, which
has been duly noted for future guid-
ance, regarding our Test Period timing.
He says that since activity is mainly
between 2200 and 2300 on weekdays,
we should cover this in setting the Test
Period. Agreed, but we are, of course,
also keen to encourage activity earlier
in the evening, and also during day-
light hours, especially at week -ends.
April/May Test Periods

In future it is proposed that there
should be two Test Periods each
month, the first early on and the
second about the middle of the month.
So here they are : April 14-16 inclu-
sive, nightly 2100-2300, and additional
times for Sunday April 14, 1130-1300
and 1700-1830. Then for the period
May 2-4 inclusive, nightly 2100-2300,
Saturday, May 4, 1400-1600.

Reports on this month's Test Period
should reach the office by April 19
latest, so as to be in time for writing up
for the May issue of the Magazine.
Equipment in Use

On the transmitting side, G2NH has
a four -stage rig, working from.a 3.5 mc
crystal to a neutralised HK24 in the
final ; this is modulated by a pair of
2A3's in Class A. His aerial is a 33 ft.
wire, voltage fed, and since it is four

half -waves on 58 mc is not too direc-
tional. He has a three -element close -
spaced beam under construction.
G2NH's trouble is that he is badly
screened to the north. His receiver is
an HRO adapted for 58 mc in rather
an ingenious fashion, which dates from
before the war. The mixer grid lead
is removed and a new tuned circuit for
58 mc connected between grid and
chassis ; the beat is brought in by
using the second harmonic of the
28 mc oscillator. The modified 58 mc
mixer stage is preceded by an RF
amplifier using an Osram Z62, which
is built as a separate unit. The same
general arrangement is used by G4CG,
G5MA and with G2MR's FBXA.

At G2MR, the PA is also an HK24,
running at 12 watts, and driven by 6V6
doublers from a 7 mc crystal. He has
a vertical dipole and a horizontal
rotary dipole. G2MR is one of the
most active stations on the band,
coming up every evening round about
2200. G4CI has 25 watts, also in an
HK24, with a home -built superhetero-
dyne receiver having its IF on 2 mc.
The aerial is a close -spaced three -
element array in the roof space, and is
known locally as the "plumber's
delight."

G5MA runs 25 watts in a 6L6 -807-
35T line-up, with 500 volts on the PA.
G3CQ has 6L6 -6L6-807 doubler, with
an Ultra Skyrider for reception, and
the aerial is a Zepp eight half -waves in
length.

Aerials and Polarisation
Considerable discussion is taking

place on the question of polarisation-
that is, whether to use a vertical or a
horizontal aerial. Before the war
there was tacit agreement on the point
in that nearly everyone went hori-
zontal, but many operators new to the
band have gone for vertical aerials.

The main advantage of a single
vertical half -wave aerial is that radia-
tion is to all intents and purposes omni-
directional ; but the very serious dis-
advantage, as most operators agree,
is that ignition noise is far worse with
a vertical wire. It is, on the other
hand, easy to get radiation more or less
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all round with a horizontal aerial by
making it several half -waves long. All
in all, it would seem that this is the best
solution.

Polarisation is not of great import-
ance in outside -ground -wave contacts,
since, if reflection is taking place at all,
the polarisation is certain to be changed
along the path. But for pure ground
wave work it is always desirable to have
both aerials in the same plane. G2NH,
who initiates the foregoing discussion,
concludes by remarking that he has
noticed that ground wave signals seem
to be more affected by fading when the
aerials are not in the same plane.

All this is very interesting, and with
the notes on aerials in the March issue
under this heading, should be helpful
to newcomers to 58 mc. We should
like some authoritative opinions on the
most practical type of rotatable beam,
such that good directivity can be
obtained without much mechanical
complication.

Since the aim of this feature is to
cover every aspect of 58 mc operation,
it is hoped that all workers on the band
will keep in touch with us, and, above
all, report their results and local
activity. What, for instance, is happen-
ing on 58 mc in the North and West ?
Address all correspondence to A. J.
Devon, c/o Short Wave Magazine,
49 Victoria Street, London, S.W.1.

FIRST 58 mc ACTIVITY LIST
Call
G2BI
G2CY
G2MC
G2MR
G2MV
G2NH
G2UA
G2WS
G3CQ
G3FU
G3NR
G4CI
G4CG
G5BY
GSKH
G5MA
G5OJ
G5RA
GSRD
G6AU
G6CW
G6FO
G6GO
G6NA
G6TI
G6OH
G6VA
G8JR
G8JV
G8LY
G8SK
SUl RD

Location
Caine, Wilts.
St. Albans, Herts.
Pinner, Middlesex.
Surbiton, Surrey.
Coulsdon, Surrey.
New Malden, Surrey.
Harrow, Middlesex.
Shortlands, Kent.
Havering-atte-Bower, Essex.
South Wimbledon, London.
Chiswick, London.
New Malden, Surrey
Wimbledon, London.
Thurlestone, South Devon.
Putney, London.
Ashtead, Surrey.
Ewhurst, Surrey.
St. Johns Wood, London.
Sunbury -on -Thames, Surrey.
Cheam, Surrey.
Wollaton, Notts.
Penn, Bucks.
Rugby.
Guildford.
Nottingham.
Ascot, Surrey.
Warlingham, Surrey.
Highgate, London.
West Bridgford, Notts.
North Waltham, Hant.
Enfield, Middlesex.
Alexandria, Egypt.

HF Feeder Lines
Some Observations and Experiments

ALL those interested in trans-
mission on 58 and 28 mc will
know that obtaining drive into

the final stage on these frequencies is
often no easy matter, even if there is
plenty of RF available at the doubler
or buffer tank.

Some recent tests when setting up a
50 -watt PA on 58 mc gave particular

point to this; to our alarm, we could
only get a couple of mA grid drive
into the final from an exceptionally
efficient buffer running at 25 watts
input on load and showing some 10-12
watts of RF output. It was then
discovered that the 15 in. of twin -flex
used for the link -coupling was quite
warm to the touch and it was obvious
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that this link, with its two ends closed
by the single -turn loops, was loading
up on its own account.

After trying different lengths and
types of link -line, it was found that
best results were obtained by putting
two equal lengths of single rubber -
covered flex side by side and binding
them loosely together such that they
lay parallel; either cotton or string can
be used for the binding, though in our
case it was the artificial silk sleeving
stripped from the original piece of flex.

The improvement obtained with this
link -line as finally evolved-and it
could probably be made still better by
using thinly insulated wire of heavier
gauge-is shown by the fact that the
grid drive to the final went up to
32 mA and the buffer input down to
16 watts. . . And it matters quite a
lot which way round the link is con-
nected.

58 mc Aerial Feeders
As many people are using centre -fed

aerials on 5 metres with long twisted -
flex feeder -lines, arising from the above
notes we carried out some tests to see
how it all worked out on the aerial
side. An adjustable 5 -metre doublet
was strung up indoors, such that
18 ft. of feeder was required to couple
it to the transmitter, and the aerial
arranged to resonate as nearly as
possible at the working frequency; "as
nearly as possible" because it was
found that the resonance peak was
very much flatter than one had been
led to expect, and at the given frequency,
quite considerable alterations in the
length of the two arms (up to 2 in.)
had to be made before there was any
noticeable change in the reading of a
thermo-ammeter hung across the centre
insulator, or in the glow from a couple
of small neons attached to the ends of
the aerial.

The expectation of finding serious
deficiencies and losses when using
ordinary flex as the feeder was not
disappointed. Actually, with every-
thing under control and the whole
set-up visible and within easy reach,
it was extremely difficult to get any-
thing like satisfactory RF indication

on the aerial, in view of the amount
available at the tank of the transmitter
PA stage-at least 25 watts on full load.

The flex feeder again showed signs of
warming, and two of the cheaper types
of commercial HF cable gave scarcely
better results. Finally, the twin -flex
line was unravelled, all the insulation
except the actual rubber covering
stripped off, and the two resulting
lengths laid parallel and held loosely
together, as before.

The increase in efficiency all round
was remarkable; whereas previously
only a glow could be obtained at the
ends of the aerial, the neons now lit
brilliantly, while the ammeter reading
at the centre was practically double.
The PA loading was decreased, and
with full power, the amount of RF
indicated on the aerial was much greater
than anything obtained previously.

These results are by no means final
-they only suggest the directions in
which improvement is possible. They
certainly show that hanging out a
doublet and assuming a high transfer
efficiency because the system "loads up
well" is in most cases likely to be
fallacious and misleading, and it is
probable that few long feeder lines of
the simpler types are delivering much
RF to the aerial itself on 58 mc.

Conversely, what applies to this
particular transmission problem also
goes for the reception side.

PHOTOGRAPHS
We shall be glad to see, for publication,

photographs of Amateur Radio equip-
ment or stations. These can be any size,
either prints or negatives, but must be clear
and well defined ; they should also be
accompanied by notes on the subject. All
such photographs used will be paid for,
and the original returned to the sender if
so desired.

The difficulties surrounding amateur
photography these days are well appre-
ciated. In suitable cases we are therefore
prepared to consider paying the fees of a
locally -commissioned commercial photo-
grapher to take the picture. In such
instances, readers should of course com-
municate with us before ordering the work
and, if possible, also obtain an estimate
of the cost.
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The Principles of Short -Wave Reception
PART II Constructional Information for Two
Receivers-Making Coils-Simple Receiver

for 58mc-Aerial Design and Coupling

By A. A. MAWSE

LAST month, two good short-wave
circuits of the "straight" type
were described, so it is appropriate

now to give some practical information
regarding the construction of receivers
designed around those circuits. Pro-
vided that a separate power pack is to
be used for the mains version-and
this is advised-the actual layout can
be practically the same for both
battery- and mains -operated receivers.

An aluminium panel measuring
about 9 in. by 7 in. is suitable, and may
be used with a box -type chassis
measuring 9 in. long by 5 in. wide by
14 or 2 in. deep. The chassis may be
an aluminium one if suitable tools are
available for working metal. Alter-
natively, it could well be made of
plywood, provided that the upper
surface is covered with metal foil. A
suggested layout for both panel and
chassis -top is given in Fig. 1, but there
is no need to follow this slavishly. In
any case, slight modification may be
necessary to suit the components
which are available.

Plug-in Coil Formers
It should be noticed that the octal -

base six -pin coil holder is placed close
to the tuning condensers (band -set and
band -spread) and also to the detector
valve -holder. The reasons for adopting
this arrangement will be understood
from the theoretical explanation given
last month.

Apart from the valve -holders, coil -
holder and AF transformer, all the
chassis components are placed under-
neath the chassis. The majority will be
supported by the wiring and by the

valve -holder contacts. Perhaps it
should be explained here that although
an octal -base holder is employed for
the plug-in coils, other types of holder
may be used if the coil formers are of
types having different arrangements
of base pins. The octal type of holder
is to be preferred, however, because it
is now becoming standardised for coils
on the 14 in. diameter formers which
will be specified.

Suitable Components
In general, the choice of com-

ponents is not critical. Nevertheless,
it is very desirable to use midget
tuning condensers of low -loss type and
of reputable make. In addition to the
low -loss characteristics, these con-
densers will have a low minimum
capacity. This is important, for the
tuning range of any one coil is governed
by the ratio of maximum to minimum
capacity of the condensers, rather than
by the maximum rated capacity alone.

The coil- and valve -holders should
also be of a low -loss type; there are
plenty of good ones available-but
there is also a good deal of rubbish or
the market. As mentioned before, the
potentiometer serving as reaction con-
trol should be a really first-class one,
for an inferior component will prove
"noisy" in action. One of the carbon-
track type with swash-plate action is
generally to be recommended.

Coil Construction
It is suggested that the plug-in coils

be home-made, provided that low -loss
ceramic or similar formers can be
obtained. A good deal of information
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Band -set Condenser

Band -spread Condenser

Depth of Chassis

1

Reaction Control

On -Off Switch

k 9"

PANEL LAYOUT

7"

BASEBOARD LAYOUT
Fig. 1. Suitable layout for aluminium panel and chasms of short wave receiver of either type described last month.
Octal -base holders are shown for both cod and valve, but other types of valve -holder may be required according to the

particular valves employed.
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LI

L2

LI

L2

30 & 15 mc 7.5 & 3.75 mc

CONNECTIONS

Grid and Band -set Condenser
(Fixed Vanes)

Band -spread Condenser
(Fixed Vanes) or Cathode

Earth Line and Moving
Vanes of Condensers

Detector Anode (or Aerial)

Reaction Condenser
(or Earth or Dipole)

ii"

7

3

4 5

2 0 0
03 n 60

5 02 7 0

6 ....0) Fig. 2

Fig. 2. Constructional details of octal -base six -pin coils
suitable for short wave bands between 3 and 30 mc.

Base connections shown are as seen when looking at
the coil base or under side of the holder. Note that turns
of Ll on all except 3.75 mc coil are spaced to fill a length
of 13 In. on the former. For the 3.75 mc coil, LI is
close -wound, as they are for L2 on all ranges.

in respect of the coils is given in Fig. 2,
where the use of a standard octal -base
former is assumed. The details given
are applicable to coils for any of the
circuits and reaction arrangements
described last month, and the following
table gives the numbers of turns and
positions of tapping points for the two
windings for the various frequency
ranges.

DETAIL OF COILS FOR 3.75 TO 30 MC

Band-
Band LI spread I Cathode L2
(mc) (turns) Tap i Tap (turns)

30.0 4 2 1 5

15.0 4 3 1 4
7.5 16 - 2 8

3.75 30 - 2 10

NOTE : Tapping points are given as number of
turns from lower (earth) end of winding.

The wire required for LI (the grid
winding) is 22 SWG enamelled, while
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that for L2 (used for either reaction or
aerial winding, according to the cir-
cuit) is 30 SWG enamelled or single -
silk covered. It will be seen from the
table that a band -spread tapping is not
used for the two lowest -frequency coils,
and it will be understood from the
circuits previously given that cathode
tappings are used only on coils not
having the band -spread tapping. Two
other points to observe are that both
windings are in the same direction and
that the turns of winding LI for all
except the 3.75 mc coil are spaced so
that they extend over a former length
of 11 in. This spacing is very im-
portant, because the frequency to
which the coils will tune is dependent
almost as much upon the spacing as
upon the number of turns employed.

It is necessary to drill small holes
through the coil -former between the
ribs to allow the connections from the
windings to go through to the pins.
The ends of the connecting wires
should be bared and tinned with solder;
they are passed through the hollow
connecting pins, pulled taut, and then
soldered by applying the hot iron and
a spot of solder to the tips of the pins.

Coil Connections
With regard to the pin connections,

it should be mentioned that there does
not yet appear to be any agreed
standard, but those shown are most
usual. In some cases of ready-made
coils the pins are numbered differently
from the numbering given in Fig. 2.
The numbering shown, however, is
standard for octal -base valve holders,
and is considered to be the least
confusing.

Should it be decided to employ
ready-made coils it is important that
the proper connections should be
obtained from the suppliers of the
coils so that the wiring of the coil -
holder may be correct. It may also be
found that ready-made coils have a
different number of turns from those
given in the above table; that will
probably be because the turns are
spaced differently.

The radio -frequency chokes may be
bought ready-made or may be made at

home. In buying chokes, however,
make sure that they are suitable for
use on frequencies between 3 and
30 mc; chokes described merely as
"short-wave chokes" may be quite
unsuitable for the wide frequency
range now required.

If the chokes are to be home -con-
structed it is an advantage to make
them as two separate units which can
be connected in series. The smaller of
the two will be suitable for 30 mc,
while the larger one will have the
necessary inductance for use on the
lower frequencies. This calls for a
little explanation. A choke intended
for use on the lower frequencies may
well have too high a self -capacity at
30 mc, with the result that it will act
as a small condenser and by-pass the
RF. On the other hand, a choke
designed for 30 mc will generally have
far too low an inductance to be effec-
tive at the lower frequencies.

RF Choke Construction
The smaller choke should consist of

60 turns of 32 SWG enamelled wire on
a low -loss former about in. in
diameter. A suitable former for this
purpose is the body of a three -watt
ceramic type fixed resistor with a value
of not less than one megohm. Solder
one end of the wire to one of the con-
necting wires on the resistor and wind
on the 60 turns, spaced with a length
of sewing cotton; the cotton will
separate the turns evenly. Bare the
other end of the winding, solder it to
the second connecting wire and remove
the cotton. Although the resistor will
be in parallel with the choke it will not
have any appreciable effect.

For the second RF choke, a former
about 1 in. in diameter will be required,
and this may be a paxolin or other
low -loss tube about 2 in. long. It
should be fitted with small terminals
and soldering tags, and a length of
about 1+ in. should be filled with 32
SWG wire, arranging the turns close
together and side by side.

When connecting the chokes (in
series) the smaller one should be joined
to the anode of the detector by a short
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Fig. 3. A good circuit for the RF mid detector stages of
a simple 58 mc receiver.

Stages shown may be followed by a normal audio
amplifier. if required. To prevent mains hum it may be
necessary to connect a 500 AuF fixed condenser between
each valve -holder heater terminal and earth. Following
are appropriate component values : CI and C2, 35 µ µ F;
C3. 15 aiLF; C4. C5 and C6. 500 ttir.F; C7. 15 AuF;
C8. 50 µµF; C9. 100 µµF; CIO. 05 0.F; RI. 10.000
ohms; R2, 1,000 ohms; R3 and R4. 25.000 ohms;
R5, 5 meg.; R6 and R7, 50.003 ohms; LI. 1.2. L3 and
1.4, see text and Fig. 4; RFC. see text; VI, Osram
W.42 (mains), VS24/K (battery) or similar; V2,
Tungsram HL4g (mains). Osram HL 2/K (battery) or
similar.

connecting wire. The length of con-
nection to the "free" end of the second
choke is unimportant, because this is
at low potential in respect of RF;
in common parlance, it is "cold,"
while the anode end of the choke is
"hot."
Tuning the Receiver

The operation of either receiver so
far described is quite straightforward.
With the band -set condenser in any one
position, turn the band -spread con-
denser slowly through its full range
until a signal is heard. The band -set
condenser can then be readjusted and
searching repeated on the band -spread
unit. It may be necessary to bring up
reaction until the detector is just
oscillating; that condition can be
recognised by a faint "breathing" or

"hissing" sound. When the detector is
oscillating a signal will appear as a
"chirp." For telephony, reaction
should then be eased back until the
receiver is just out of oscillation; to
keep the set in tune while turning back
reaction it may be necessary to make
a slight readjustment to the band -
spread condenser.

If you are new to short waves and
fail to receive anything at the first
attempt, do not lose hope; a fair
amount of practice is necessary to
operate any short-wave receiver. Once
the knack of tuning and adjusting has
been acquired, it will be found that the
set can be operated very easily.

A Circuit for 58 mc
Turning now to a "straight" type

of receiver for use on the 58 mc band,
a suitable arrangement is shown in
Fig. 3. As will be seen, the circuit is
somewhat different from those sug-
gested for use on the lower -frequency
bands. The chief difference concerns
the inclusion of a radio -frequency stage
prior to the detector. This stage is not
intended to provide very much ampli-
fication-nor can it be expected to do
so-but to act as a buffer between the
aerial system and the detector. By
isolating the detector in this manner,
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it is possible to ensure smoother
reaction control and, in consequence,
to simplify the operation of the receiver.

Only two stages are shown, but an
audio -frequency amplifier of the type
previously shown for the 3 to 30 mc
receiver can of course be added. The
RF stage includes a variable -mu
pentode, the variable bias control of
which provides a good control of
volume, and also a safeguard against
overloading of the detector when
receiving very strong signals.

LT 8 LI
g tern,

16 SWG
LI. 2 tom
IA, 1 twos

Praolln

SoIdenng Tag

Tani,

_ o
Woo Anchoring

Clips

Fig. 4. Coil details for 58 mc receiver of type shown in
Fig. 3.

The wire used should be not less than 16 SWG to
ensure rigidity if the coils are to be self-supporting as
shown. If thinner wire is employed it should be wound
on a low -loss former. The numbered connections shown
agree with Thos. given in Fig. 3. Two of these assemblies
will be required.

Details of the two coils employed
are given in Fig. 4. The two are
similar in respect of the tuned wind-
ings, but the aerial coupling winding
(L1) is somewhat smaller than the
reaction winding (L4). It will be seen
that the grid connections are made to
tappings on the tuned windings, rather
to the ends of the windings. This is to
reduce the damping effect of the valve
on the oscillatory circuit.

It will probably have been noticed
that the reaction circuit which is shown
for V2 is different from any of those
described last month. The method
employed is known as throttle control.
Coupling between L3 and L4 is
sufficiently tight to produce oscillation,
but the reaction condenser C9 can be
used to by-pass a certain amount of
the RF appearing in the detector anode
circuit. Thus, as the capacity is
increased the tendency of the valve
toward oscillation is reduced.

Receiver Layout
In making a receiver using this

circuit, the same general form of con-
struction may be followed as for the
other sets described, and the mains
power unit referred to last week may
be used. The panel should be about
12 in. long, while the chassis should be
about 8 in. wide and 2 in. deep. It is
necessary to place a screen between the
RF and detector portions of the set, as
indicated by a broken line. It is also
best to mount the aerial coil (L1, L2)
below the chassis, and to place the
detector coil (L3, L4) adjacent to the
band -set and band -spread condensers
(C2 and C3). To ensure short leads to
this coil the detector valve -holder
should be mounted on pillars or fixed
in a vertical position on a bracket
attached to the chassis.

The tuning of CI will be found to be
relatively flat. In consequence, tuning
will first be carried out by means of the
band -spread condenser C3; Cl will
then be adjusted until the best volume
level is obtained.

It should be mentioned that the two
RF chokes can be made in the same
manner as the smaller choke described
above, by using a ceramic or composi-
tion type of fixed resistor as the former.

The circuit given is for a mains -
operated receiver, fed from a power
pack of the type shown in Fig. 5 of
last month's article. But a similar
circuit could be used for battery opera-
tion by employing battery -type valves
and a normal variable -mu circuit with
9 -volt grid bias battery.

Short-wave Aerials
It is well worth while in all short-

wave work to take advantage of the
fact that special types of aerial system
can be employed, and to take some
care with regard to the method of
coupling the aerial to the receiver input
circuit. Perhaps the simplest and
generally most effective is a dipole or
doublet arrangement, but three suit-
able types of aerial are shown in Fig.
5; two of these are centre -fed dipoles
or doublets.

In the case of a dipole the total
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32 le- 32

Twisted Wire Lead-in-.

(A)

32'

(8' 0')

i<4.61
16' 0'

(4' 03-)-,1

Single Wire Lead-in.

(B)

Rx

70a Coaxial Cable

Rx

(C)

Fig. 5. Three aerial arrangements suitable far short
wave reception.

At (A) is shown a simple dipole or doublet with
twisted -wire lead-in; alternatively, two streak wires fitted
to transposer blocks can be used. The aerial at (B) needs
only a single -wire lead-in, but Lt not quite as satisfactory
as the other two aerials. Dimensions given apply to 15
and 58 mc respectively. The aerial shown at (C) employs
a ;o -axial lead-in which may be connected to the aerial
coil by either of the methods illustrated.

length of the horizontal portion is one
half -wavelength, but in practice a com-
promise has to be made when a range
of frequencies is to be covered. While
a twin feeder or lead-in is shown in
Fig. 5 for the aerials marked (A) and
(C), a single wire is used with the
aerial system marked (B). It is
generally better to use a twin -wire or
co -axial lead-in, because this is "self -
neutralised" and does not itself tend to
act as a pick-up device.

The aerial should be placed as high
as possible, clear of buildings and
trees and away from the field created
by electric house wiring and motor-
car ignition systems; the latter produce
particularly heavy interference on fre-
quencies above 30 mc.

The aerial shown at (A) is about one
half -wave length at 7.5 mc and is
suitable for frequencies between 15 and
3.75 mc. It will also serve moderately
well at 30 mc, but for that purpose it is
better to have a separate doublet with
an overall length of 16 ft. Special
twin lead-in cable is recommended;
failing that, twisted vulcanised rubber
wire may be employed. Another
method is to use bare wire in conjunc-
tion with transposer blocks, which
should be spaced at about 18 in.
intervals.

The aerial shown at (B) is suitable
in country districts where interference
is generally less troublesome. Dimen-
sions are given for aerials suitable for
both 15 and 58 mc. It should be
especially noticed that the lead-in is
taken from a point some distance away
from the centre of the horizontal wire.

Using a Co -axial Lead-in
When co -axial cable can be obtained,

an aerial of the type shown at (C) is
very satisfactory, especially for the 58
mc band. On that band, each half of
the aerial would be approximately 4ft.
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long. The most suitable arrangement
in this case is to employ two copper
rods, mounting these end -to -end on a
board or batten by means of stand-off
insulators. The aerial assembly might
then be mounted vertically against a
chimney stack, or on the side of a
wooden mast.

It is worthy of mention that any of
the aerials may be mounted vertically
should that prove more convenient;
the horizontal arrangement is usually
rather better for 3 to 30 mc, however,
because it permits of a higher average
height of aerial.

Dipole aerials should generally feed
into a separate winding on the aerial
coil, as indicated at (A) and (C), but
the alternative method of connection
shown inset at (C) is quite satisfactory
with the co -axial or twin -wire feeder.
The series variable or pre-set condenser
is adjusted for optimum reception
about the centre of the frequency
band to be covered, and does not
normally require any further adjust-
ment.

Next month's article in this series
will deal with superheterodynes for
short wave working.

G9BF Calling
or, If the Cap Fits, Wear It

FIRED up rig on 14 megs, with about
150 watts to T20. Freq seemed to

be around 14,420 kc-OK to dodge QRM.
Decided to use call KZ7LX ; this should
bring the boys back. Made long, fast
CQ (all good ops send fast) and listened
at LF end of band. ND-try again ;
longer, faster call this time. This raised
local G using phoney callsign-take no
notice of him. Third try hooked a F8
with very rusty T3 AC note. Gave him
"ur sigs RST579 vy fb hr QRA nr
Balkans." Back he comes with "ur sigs
RST589x pse pse QSLL QSLL QRAR."
Don't know this QRAR, so give him
"Sure QSL ob tnx QRU" and wonder
how he got me T9x as only smoothing
condenser in power pack blew weeks ago.

Decide to try 'phone, as rig obviously
getting out well. Slow ticking noise from
modulator not alarming, but fierce hum
from power pack. But mike alive and all
meters kick hard downwards when mike
shaken. Understand this shows plenty
modulation. Make few preliminary passes
at mike, whistles, "calling and testing,"
etc., in style of all well-known G 'phones,
and then settle down to calling "Hullo-
CQ-ten-metre-twenty-metre-phone-hi-hi-
come-in-somebody-please-kay-somebody-
please." Repeat this many times.

No replies on Rx, but neighbour comes
round complaining of BCL QRM. Tell
him am fully licensed amateur radio
transmitter, and am carrying out very
important experiments. He says he wants
to QRX " Itma " and not noise like
elephant crushing eggshells. Before have
time to make suitable retort, loud bang
from Tx room and find power pack
blazing.

Neighbour says he will now go back to
"Itma" and don't let it happen again.
More of my DX experiences next month.*

(Not if it can be avoided.-Ed.)
* * *

PUBLICATION DATE
The publication date' for the Short

Wave Magazine is, as it always used to be,
the first Wednesday in the month. We
failed to meet this date in March mainly
because it was the first post-war issue and
there was an enormous amount of work
involved in getting under way again. We
may also be a little late on this issue, but
by May we hope that the gap will be
closed and that we shall appear on the
duly announced day. Distribution of
the Magazine to direct subscribers takes
place on the day of publication.
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A 28 mc Power Amplifier
The PT15 Pentode as an RF Amplifier
-No Neutralisation -60 watts RF

Output for 1 watt Drive

By AUSTIN FORSYTH (G6FO) Editor

IN considering a PA to follow the
CO -FD arrangement described last
month, it was decided to try the PT15,

a valve in the RF pentode family, of
which the RK20 is the American
equivalent. The 28 mc PA described
and illustrated here is the outcome of
some experimental work to establish
what application the PT15 has in the
Amateur Radio field.

The conclusion reached as a result
of these tests, so far as 28 mc is con-
cerned, is that the PT15 is easy to
handle, easy to drive, free of vices,
does not require neutralisation at
28 mc, and is capable of giving high
RF output for low driving power.
It is robust mechanically, has a British
5 -pin ceramic base, 6.3 -volt 1.3 -amp.
directly heated filament, and top anode.

In a word, the PT15 is an attractive
proposition from all points of view,
though it must be emphasised that as
yet the valve has not been fully tested
on 58 mc, nor has it been tried for
telephony. But its characteristics and
behaviour as a Class -C RF amplifier
under CW conditions on 28 mc suggest
that it will be entirely satisfactory in
all amateur services for which an RF
pentode of this type is applicable.

The intention of this article is to
describe one way of using the PT15
as a PA, driven from any source which
will give 5-6 mA into its grid. As to
the circuit and form of construction
given here, it is to be emphasised that
the design is merely a suggestion for
one way of making the valve work very
well. Any experienced transmitter
will be able to adapt it to meet his own
ideas regarding construction and lay-
out.

The Circuit
This is conventional PA design

for RF pentodes and calls for com-
ment on a few points only. C2 is a
split -stator tuning condenser, with the
rotor earthed ; power can be taken
from either end of L2 or, as in the
photograph, from the middle, which is
" cold." The screen grid is fed via
the series resistor R3, while the centre -
tapped filament and by-pass condensers
C4 and C5 are essential at this fre-
quency.

In regard to the suppressor HT
supply, the PT15 gives a noticeably
increased RF output with 40 volts
on the suppressor grid. Since this is a
very small voltage to take off the main
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HT, and it is in any case most unde-
sirable to allow the possibility of any
stray external coupling between sup-
pressor grid and plate, the suppressor
HT should be separately supplied. In
the model it was convenient to do this
from a source which happens to give
360 volts. As the suppressor voltage
should be set at + 40 volts, the
potentiometer -resistor combination R4,
R5, was provided for the purpose. It

CI

$RFC

return leads. The values have been
arrived at as the result of much careful
experiment to find the best operating
conditions at 28 mc, and should, there-
fore, not be changed.

Layout and Construction
The layout is most important, since

the valve is extremely sensitive to stray
coupling effects and, in fact, the
makers suggest not only that neutral -

PT 155

R2

rNVIt.
C4 CS

HHF-

63V

C6

IV

12

C7

GB- GB+ HT -
90V

L2

R3

MAN&

R4 R5

C2

13 IV --

HT +

360V

Circuit arrangement for the PT15 as a PA.
Note that as far as possible all earth returns should be taken to one point this helps
to eliminate the need to neutralise and prevents "squegging." Values are given in the table.

is then only a matter of setting R4 to
give 40 volts on the suppressor, using
a high-grade voltmeter to make the
adjustment.

There is, of course, no necessity to
go to the trouble at all if a slight
decrease in efficiency can be accepted.
Under these conditions, the suppressor
grid should be strapped direct to the
earth point.

The circuit diagram has been drawn
to emphasise the importance of a
common earthing point for all the

RFC

HT+

900V

isation may be necessary at 28 mc, but
also specify a screen between the grid
and plate elements of the circuit.
However, with the layout shown here,
these measures were not required,
though it should be stated that three
different layouts were tried at the grid
end of the valve before complete
stability was achieved and all grid -
anode coupling eliminated.

The photographs show all the neces-
sary details quite clearly, but particular
attention must be drawn to two points,
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A view of the amplifier showing the construction at
the grid end of the PT15. Note the grid coil
mounting ; fixed condenser C3 is to the right and
one side of C6 goes directly to the screen terminal

of the valyeholder.

The by-pass condensers C3 and C6
should be mounted on the grid coil
support and valveholder respectively,
and if the valve is to be operated in the
horizontal position as shown the fila-
ment should be in the vertical plane.

The grid coil has valve pins sweated
directly to the ends of LI, and is
plugged into valve -sockets bolted to
the pillar stand-off insulators which
carry the mounting brackets for the
valve -holder. Condenser Cl is placed
so that the connection from its fixed
vanes to the grid is as short as possible ;
the grid RF choke is supported by its
own wiring, above the chassis, and is
soldered directly to the grid terminal of
the valveholder.

The construction and mounting of
the tank tuned circuit C2/L2 is self-
explanatory from the photographs, and
in regard to the sub -chassis wiring the
only RF element is the plate RF choke,
all the other wiring being at low RF
potential with respect to earth. It is
not actually necessary to mount C2 on
stand-offs, but it was done to shorten
the connections to L2 and to bring the
whole tank assembly level with the
anode of the valve. The jacks J1, J2,
J3, are of the close -circuit type and,

reading from left to right in the photo-
graph, are grid, screen and plate
respectively ; the knob to the left is
for the control of R4.

The chassis used for the construc-
tion happens to be 12 in. square by
3+ in. deep, but a smaller one, 9 in.
by 12 in. by 2 in. deep would do just
as well unless some different form of
input and output coupling is used,
necessitating adjustable link connec-
tions.

Operation
This PA requires a source of RF

which will give but 6 mA into its grid
(J1) against -90 volts bias and the
20,000 -ohm grid resistor RI. The
model is being driven from the CO -FD
unit, using KT8's, which was described
last month. The coupling between LI
and the output side of the FD is
obtained inductively merely by placing
the PA in such a position that LI is
2 in. from the driver tank. This will
give no less than 15 mA of drive into
the PT15 with about 25 watts input to
the second KT8 in the FD. But the
makers specify 10 mA as the maximum
allowable grid current, and in practice
ample output is obtained with from
4-6 mA. There is no point whatever
in over driving, since the valve will
give its 60 watts of RF output quite
comfortably with 5 mA in the grid.
Ll can, of course, be link coupled to
the drive source, in the usual way, if
this method of coupling is more
convenient.

To set up the PA at the drive
frequency, switch LT to the valve and
tune Cl to obtain, say, 6 mA at Jl.
Listen to the signal in the monitor and
swing C2 until a faint "flick" is heard
as C2/L2 goes through resonance. The
point at which the "flick" occurs is the
approximate setting for C2 for reso-
nance tune. It is worth finding it
before switching HT to the PT15 as
it prevents the needle hitting the stop
when the meter is plugged to J3 and
HT applied with C2/L2 off tune.
There should be no change, however
slight, in grid current during this
operation. If there is a dip on the
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grid meter needle, it is a sure sign that
the valve is going to require neutral-
isation.

If HT is applied without drive, there
will be a standing plate current of
about 50-60 mA, depending upon how
much the actual HT voltage varies
above or below 950 volts. On drive
being applied and C2 brought to
resonance, this figure will drop to
about 20 mA or less, provided C2/L2
is not too "lossy."

The PA is now running in the
unloaded condition under full drive.
On presenting the load, the PA plate
current will rise as the loading is
increased. It will be necessary to re-
adjust slightly on C2 as full plate input
is reached-about 80 to 90 mA at 900
to 1,000 volts-but if this retouching
becomes more than a matter of about
two degrees on the knob then the
coupling to L2 is too tight and the
load is reacting on the tune of C2/L2.

Underneath the PA chassis. Note how the return
leads that matter are bunched to one point for
soldering. RI, R2 and R5 are supported in the
wiring ; R3 is represented by the mounted resistor
which has an additional 10,000 ohms in series to

make up the full value required.

Actual
HT

Voltage
Plate
mA

VOLTAGE AND CURRENT READINGS

Screen
mA

Sup. Grid mA Grid Bias j

mA Drive Actual
Load

960 22 22 10 6

DC
Input
watts

RF
Output
watts

- 210 off 21

930 90 24 10 5 - 190 on 84 60

 Dissipated at anode under no-load conditions.
Grid bias actual includes - 90 v. fixed bias.
Suppressor grid voltage set at 40 by potentiometer R4.
Standing plate current 55 mA.

Table of Values

Ll = 5 turns No. 12 SWG bare
copper, if in. diam.,
spaced to 1 in. centres.

L2 = 6 turns self-supporting,
No. 12 SWG bare cop-
per, 2+ in. diam., turns
spaced to if in. length,
centre -tapped.

RFC = RF chokes of good make,
as specified for 28 mc.

Cl = 25 µpF variable.
C2 = Split -stator, 25 pliF per

section.

C3, C4,
C5, C7 -
C6 = .005 ,f4F mica, 1,000 volt

DC working.
RI = 20,000 ohm, 2 watt.
R2 = 200 ohm, filament centre -

tapping type ("humdin-
ger").

R3 = 30,000 ohm, 20 watt.
R4 = 10,000 ohm, 5 watt, poten-

tiometer type.
R5 = 20,000 ohm, 5 watt.

005 tiF mica.
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With proper coupling and adjustment,
and careful tuning of the aerial net-
work, there should be very little adjust-
ment necessary on the setting of C2.

On full load it should be observed
that there is only a slight decrease in
grid drive mA, and that reduction of
the drive still further-say, to 2.5 mA
-will not reduce output more than a
fraction. However, it will be found
that the valve runs best at 5-6 mA,
under the conditions given here.
Keying should, of course, be in an
early stage, and RF cut-off must be
complete, otherwise the PT15 will be
triggered, leading to a spacer being
radiated.

The table of voltage and current

readings accompanying this article were
obtained from the model under the
conditions and with the form of con-
struction exactly as described and
illustreed here. As to results, some
very good DX has been worked on
28 mc, but since DX depends
upon conditions, aerial design, opera-
ting ability and the opportunity of
being on the air at the right time for
DX, it is not proposed to detail DX
contacts as an indication of the effec-
tiveness of this PA. Obviously, with
60 watts of RF available, it should be
possible, other things being equal, to
work anything that is going on 28 mc.

The application of this valve to
58 mc will be discussed next month.

MORE ABOUT LICENCES
Qualifications for Exemptions

It is now possible to amplify somewhat
the summary on licensing conditions
which appeared on page 8 of our March
issue. The Service trades carrying exemp-
tion from the technical examination and/or
the Morse test have been published.
Broadly speaking, personnel of all three
Services who were in the communications
maintenance -operating and instructor
trades are regarded as fully qualified to
hold a licence.

This needs qualifying in that those con-
cerned with maintenance only are excused
the technical examination but must take
the Morse test, while those who were in
communications operating trades are not
required to pass the Morse test but must
sit the technical examination.

Radar Exemptions
Personnel employed on radar duties and

holding a radar trade classification are in
all cases exempted from the technical
examination but are required to pass the
Morse test.

In other words, the whole list of exemp-
tions is on an entirely rational basis, and
anyone can decide for himself or herself
which examination must be taken, or
whether exemption can be claimed from
both. If you were in a communications
maintenance or radar operating trade for
which no Service Morse qualification was
necessary, you are excused the technical
examination but have to pass the G.P.O.

Morse test to get your licence. If you were
in one of those categories-such as Ldng.
Radio Mech. W/T, or a Foreman of
Signals, or a Wireless Operator (Air)-
which required both technical and Morse
qualifications in order to earn the badge,
you do not have to take eitherexamination.

A leaflet will shortly be available from
the Engineer -in -Chief (W5/5), G.P.O.
London, E.C.1., setting out the particulars
of all exemptions, including civilian pro-
fessional qualifications.

Applying for a Licence
When applying to the GPO for a

licence, state your trade classification and
claim exemption as indicated above. If
you were an officer, support your applica-
tion with a letter from your last C.O.
stating what Service qualification you
held ; or, alternatively, quote your place
in the appropriate Service list. Other
ranks should submit any official document,
such as their Discharge Certificate, which
proves their trade classification.

The Morse Test
The test is given at a speed of 12 words

per minute, sending and receiving, for a
period of three minutes in plain language,
and I minutes of 5 -figure groups. Four
mistakes, transmission and reception, are
allowed in the plain language test, and
two in the figure -group test. A failure can
be followed by another try a month later.
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The Top Band Again
1,800-2,000kc Reopened-Some Notes on P8 mc Working

By THE EDITOR

IT was in December, 1937, that the
Short Wave Magazine drew editorial
attention to the neglected 1.7 mc

band-as it then was-and suggested
not only its greater use but, in reviewing
the DX results to that date, also
hinted at the possibility of organising
a new series of Trans -Atlantic Tests.

It is worth taking a little space to
discuss pre-war doings on 1.7 mc
because, like all our bands, it also has
a history which is worth preserving.
Some of the very early work on 180
metres has already been touched upon
in "Looking Back," in the March
issue. When the downward rush to the
shorter and more DX -worthy wave-
lengths started, "180" was virtually
abandoned by all but a faithful little
company of adherents who found it
ideal for inter -G working. One knew
on what particular day of the week old
so-and-so would be on, and exactly
where he would come up on the dial.
Schedules, in some cases kept regu-
larly several times a week for years,
were maintained by several well-
known stations, and altogether 1.7 mc
was an extremely pleasant and friendly
band on which to operate.

It was also very effective, in that with
the 10 watts allowed, one could work
comfortably to a radius of 50 miles in
daylight and over the whole country on
CW after dark. Probably, in all these
activities, not more than 30 stations at
most were involved.

Return of DX
In the winter season of 1931-32

it was noticed by many, in, common
with the writer, that those European
amateurs who did appear on 1.7 mc
could be worked just as easily on that
band as on, say, 7 me-and with a

great deal less QRM. The outstanding
example was the famous OK3SK who,
using only 3 watts, worked on one
particular evening all the G stations
that happened to be on-and repeated
the performance night after night.
Moreover, there was no question that
he had but three watts, and in any case
all the G's were on genuine QRP.

This success encouraged a small
group of keen 1.7 mc operators to set
about organising some Trans -Atlantic
Tests. At that time, the very idea of this
was so ludicrous that it was kept a
close secret from all but the chosen few.
The Test was duly staged in December,
1932, in co-operation with several
American stations, the G's of course
being tied down to 10 watts input. So
far as any of our signals getting over
to the States was concerned, the Test
was a failure, but we did hear quite
consistently two or three W's, of whom
W1DBM will always be remembered.
He came over every morning at any-
thing from S5 to S7, being readable
right up to 0800 GMT, or daylight on
this side. We found afterwards that
this was scarcely to be wondered at,
as he was using 460 watts input, into a
directional aerial 560 ft. long, and his
QRA was on the tip of Cape Cod,
about as near this country as he could
reasonably get !

Discovery-And Success
However, another and more im-

portant fact which emerged-and it
should be explained here that the
December schedule had run from mid-
night till breakfast -time daily-was
that the peak period for the arrival of
1.7 mc Trans -Atlantic signals in this
country was 0530-0730 GMT, while it
also became evident for other reasons
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that the season was not sufficiently far
advanced for two-way working with
low power.

Accordingly, a further Test on the
same lines was organised two months
later, in February 1933, the same
group of stations taking part. The
writer had the good fortune to be first
across, working W1DBM one very
chilly morning for over an hour
between 0600 and 0715 GMT, with
solid copies both ways. This was with
9 watts input from 230 -volt DC mains
to a pair of P650's in push-pull, the
radiating system being a simple type of
aerial -counterpoise arrangement with
66 -ft. arms, such as could be erected
almost anywhere. GW5WU was also
heard by another W on this occasion,
his equipment being almost identical
with that described for G6FO.

The following year, several other
low -power G stations repeated the
feat, and by 1935 about six British
stations-among them GW5WU,
G2U, G6YQ and G2PL-had been
across the Atlantic on 1.7 mc.

However, for the next four or five
years 1.7 mc occupancy remained at a
very low level, with a temporary burst
of activity for just a few days each
summer and winter when the Radio
Society of Great Britain announced
National Field Day and the 1.7 mc
Contest. But in the main these events
were supported not so much by new-
comers to the band as by the regular
workers, who naturally came to regard
the contests as something in the nature
of full meetings of the lodge, and
enjoyed themselves accordingly.

First Magazine 11 mc Test
The possibility, and even the reason-

able probability, of further DX on 1.7
mc had always remained as a matter
of great interest to the writer. In
February 1938, the Magazine arranged
a short series of Tests, with certain
American collaborators, for the period
February 19-27. About fifteen G and
W stations kept a ten-minute calling -
listening schedule from 0500-0700
GMT daily. But conditions were
hopeless, and had it not been for one

fact, we might almost have given up
trying again.

This, as before, was the consistent
appearance, morning after morning
during the Test, of one W signal-this
time W1BB of Winthrop, Mass., who
was heard by everyone taking part on
this side. How we called him, and how
he called us ! But all to no purpose.
True, WIBB was using 500 watts and
a large radiating system, but the point
was that his signal came through
steadily and regularly.

The fact that it was possible to hear
a W at all was sufficient incentive to
keep on trying, though many well-
intentioned friends gave it as their
opinion that we were not only wasting
our own time but also investing 1.7 mc
with merits which it could not possibly
possess, thereby continuing to delude
those few readers who might still be
prepared to believe our words.

DX in 1939
But the tide turned at last, as it

always does. In the Magazine for
February, 1939, we were able to report
some really remarkable DX on 1.7 mc,
with G's working W's and VE's as
freely as they usually could on 3.5 mc,
which was recognised at the time as
the medium -DX band. All this took
place in the early mornings, 0500-0830
GMT, of January 8, 15 and 22, 1939.
It justified a long -cherished belief in
the DX potentialities of 1.7 mc, and
augured well for the success of the
Magazine 1939 1.7 mc Tests, which had
been scheduled for February 4-16,
between 0430-0730 every other day.
Interest and enthusiasm were at a high
pitch on both sides of the Atlantic, and
it only remained for Old Man Con-
ditions to play his part for the Tests to
be a real success.

In truth, we were more than a little
worried as to whether conditions
would hold for so long as a month on
that band. In the event, the February
Tests went off even better than we had
dared hope, and gave us a great story
for the April issue of the Magazine.
It would be wearisome to new readers
here to recapitulate all that happened
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and to recount the many first contacts
that were made across the water on
1.7 mc.

Suffice it to say that some 50 stations
kept the very exacting schedule in-
volved, and G, GI, GW, HB, F, FA,
SM, OZ, W1-4 and W8 were repre-
sented among the participants. The
outstanding signal on this side was,
as expected, our old friend W1BB,
who bumped in morning after morning
and had ten G contacts. Several
stations with very simple equipment-
notably G3JU, G5RI and G6GM-
did extremely well, and for many
other G's it was a case of completing
the five -band QSO with the States.
Some of our listener -reports included
W 'phones, E. P. Willis of Dolton,
N. Devon, identifying no less than six.

The Americans were enthusiastic at
the results obtained, and a particular
development was the practical interest
in 1.7 mc shown by a number of
Europeans. this band never having
been much used on the Continent
before.

Of course, we had it planned to try
and repeat the whole performance in
1940, but by January of that year 1.7
mc DX had been forgotten again and
we on this side were concerned with
sterner problems.

Present and Future
So here we are back on the old band,

though with no prospects of real DX
working yet as the W's and VE's have
not had 1.7 mc reopened to them and,
by all accounts, may never get it back
again. If sufficient publicity is given to
the merits of what we shall in future
call the 1.8 mc band, we should at any
rate see plenty of G activity and later
there will probably be a few regular
Europeans anxious to work us.

The 1,800-2,000 kc area is noisy at
night and at the HF end there are the
ground stations of the Loran high -
power pulse navigation system, which
are capable of causing almost world-
wide interference-or perhaps we
ought to say giving world-wide recep-
tion, though the coverage for actual

navigation is much more restricted and
determined by the location of the
stations.

Nevertheless, there is plenty of room
in that 200 kc for regular operation
and, as already mentioned, the band is
quite ideal for daylight working,
schedule keeping in connection with
58 mc tests, and as a general club wave.
We must, however, keep to the power
limitation and we must also avoid
interfering with Loran reception by
ships and aircraft, and with the trawler
coast stations. All this is quite easily
done by keeping away from the regu-
larly used frequencies, which can be
determined by a little listening round
between 1,800-2,000 kc before operation
commences. Another factor is BCL
interference, which has often deterred
operators in residential areas from
using 1.7 mc. But the fact is that ten
watts, even if modulated, is unlikely to
cause as much trouble to neighbouring
BC receivers as 100 watts on 28 mc.
Provided the normal precautions, such
as RF chokes in the supply leads and a
loose -coupled aerial system, are taken
there should be no bother. If there is a
complaint from a very near neighbour,
deal with it sympathetically and give
the receiver a wave -trap tuned to your
frequency.

Equipment

As we are limited to 10 watts, there
are no particular difficulties about
equipment-a "one-lunger" consisting
of a twin -triode in CO -PA, or a KT8 in
ECO, will do admirably for CW, and
for 'phone a two -stage modulator will
usually give sufficient power for modu-
lation.

It is probable, in fact, that most
operators will be using ECO-type
transmitters, since before the war
crystals were usually chosen for fre-
quencies near the LF end of 1.7 mc in
order to be able to double up into the
higher frequency bands. Just at the
moment, we have no positive informa-
tion as to the immediate supply posi-
tion in regard to 1.8 mc crystals, but
they will no doubt become available.
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Aerials
While it is true that a 264 -ft. aerial is

desirable for 1.8 mc, much can be done
with a Marconi, an aerial -counterpoise
system, or by loading up the 28 mc
wire if it is a reasonable length-say,
five half -wave. In general, one needs
to have about 80 ft. of wire out in order
to approach reasonable radiating
efficiency on 1.8 mc.

Plans for 11 mc
In early issues, we shall be publishing

constructional information covering
equipment for 1.8 mc operation and,
as previously, we shall take particular
interest in encouraging 1.8 mc activity.
We have it in mind to organise a Test a
little later on, and in the meantime
would like to see some 1.8 mc Calls
Heard lists.

Puzzle Picture. What is it? Answer on p. 109.

LEARNING MORSE-AN OFFER

Readers in the London Area who would
like Morse instruction will be interested
to know of a generous offer which is being
made by W. H. C. Jennings, A.M.I.R.E.
He is prepared to give instruction and
practice on Thursdays and Fridays,
7.30-9.30 p.m., at the Grafton L.C.C.
School (top floor), Eburne Road,

Holloway, London, N.7. Equipment is
provided and there is nothing to pay !

Anyone wishing to take advantage of
such an unusual opportunity is asked to
communicate in the first instance with
Mr. Jennings at his private address -82
Craven Park Road, London, N.15. (Tel. :
Stamford Hill 3891.)
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The Cathode -Ray Tube
PART II

Deflection Voltages-Impedance
and Stage Gain Measurements

IN considering the various images
produced on the screen of a cathode-
ray tube by the application of

given voltages to the deflector plates,
it should be continuously borne in
mind that the displacement of the
beam is in fact the displacement of a
single spot, and that no matter how
complex, the resultant image may be,
it is being traced by the rapid move-
ment of a single spot of fluorescence.
The fact that the image produced may
consist of a continuous line or a series
of lines is due to the persistency of
vision created by the eye failing to
respond to individual changes occur-
ting beyond a certain rate.

In order to observe in more detail
the manner in which a complex image
may be built up, it will be worth while
to examine still further the movement
of the fluorescent spot caused by the
application of DC voltages to the
deflector plates.

Spot Control with DC
Assuming that a DC voltage source

is connected across each pair of
deflector plates in such a manner that
the top plate of the vertical pair is
positive with respect to the bottom
plate, and the right hand plate of the
horizontal pair is positive with respect
to the left-hand plate, and commencing
with zero voltage on both pairs of
plates, the spot would be in the exact
centre of the screen. Now, by increas-
ing the voltage across the vertical plates
in steps of say 10 volts, the spot will
take a new position at each change,
moving towards the top plate. Simi-
larly, by reducing this voltage to zero,
and applying a series of voltage changes
to the horizontal plates the spot will

move correspondingly towards the
right-hand plate.

If now the experiment is repeated
with both the vertical and horizontal
voltages applied at the same time in
equal increments, the spot will move as
shown in Fig. 7. Examining this
diagram, it will be noted that the dis-
placement of the spot from zero along

Fig. 7. Showing spot displacement due to equal
values of DC voltages between horizontal and vertical

plates.

either axis is exactly the same whether
the voltages are applied singly or
together, and the resultant spot posi-
tion is in accordance with the deflecting
force exerted by both voltages. It will
thus be readily appreciated that by
correct manipulation of the respective
voltages the spot may be moved to any
position within the top right-hand
quadrant of the circle representing the
screen of the cathode-ray tube, but only
within this quadrant.

In order to position the spot else-
where on the screen it will be necessary
to change over the polarity of the
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voltage connected to one pair of plates;
for instance, reversing the connections
to the horizontal plates would position
the spot within the top left-hand
quadrant of the screen, and reversing
both voltages would bring the operat-
ing area to the bottom left, and so on.

AC voltages
In Fig. 6 of the previous article, a

diagram was shown illustrating the
manner in which a sine wave was pro-
duced on the screen as a line, and it
was seen that the beam could be con-
sidered as having first made an
excursion above the zero line to a
distance corresponding to the peak
value of the voltage, and then an
equivalent excursion below the zero
line, the total displacement of the spot
being double that for a similar value of
DC voltage.

Fig. 8 shows the combined effect of
two alternating voltages applied simul-
taneously, both voltages A and B being
of the same amplitude and in phase.
The spot movement C is proportional
to the resultant of two forces at any
instant and will therefore, in the case
under consideration, be diagonally
across the screen at an angle of in-
clination to the horizontal axis of 45°,
as was the case for the two equal DC
voltages.

It should be obvious that any
alteration in the voltage applied to one
pair of plates will cause the angle of

inclination of the line to change ; for
instance, if the horizontal voltage is
gradually decreased, the line of deflec-
tion would tend to become vertical, and
if the vertical voltage is reduced the
line will gradually approach the hori-
zontal axis.

The angle of inclination, therefore,
is a direct indication of the relative
amplitudes of the two voltages, and
the further fact, that the image is
inclined to the left of the vertical axis
and is a single line pattern, is an
indication that there is zero phase
difference between these two voltages.

Introducing a phase difference be-
tween the two voltages causes the
straight line to change into an ellipse,
and by increasing the phase angle still
further the ellipse becomes broader ;
finally, at a phase angle of 90° between
the two potentials a perfect circle is
formed, assuming both voltages to be
equal. For phase angles greater than
90° the circle again becomes an
ellipse, but now the direction of
inclination of the ellipse is to the right
of the vertical axis.

Fig. 9 shows how an ellipse is
formed by two sine waves, between

a
IS

Fig. 9. Diagram showing the formation of an ellipse
from two sine waves out of phase and of different

amplitude.
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which there is a phase difference of
150 deg. In addition to the phase dis-
placement, the two sine waves are of
different amplitude, and it is important
to note that the dimensions of the
rectangle HE H'H' shown at the top
right-hand are given by the ratio of the
voltages on the two pairs of plates. All
curves corresponding to this voltage
ratio, no matter at what phase angle
they are plotted, fall within the rect-
angle and touch it on all sides. It is an
easy matter to mark out this rectangle
straight from the screen of a cathode-
ray tube on to a sheet of transparent
squared paper, and to trace out the
ellipse, from which the voltage ratio
and the phase angle may immediately
be determined. At this point it should
be remarked that it has been assumed
in discussing the resultant figure to be
obtained by the application of given
voltages to the deflector system that
the deflection sensitivity of each pair of
plates is the same, but such is not
usually the case, and where the deflec-
tion sensitivity is different between the
horizontal and vertical plates correc-
tion must be made for this.

R2 Ri

Fig. 10. Diagram of circuit used for measuring the
impedance of loudspeakers or output transformers.

Impedance Measurement
Fig. 10 shows a method of measuring

an impedance such as that of a loud-
speaker. The loudspeaker is connected
to an AC voltage via a series resistance
R2 (equal to the internal resistance of
the valve normally used with it), and a
resistance RI of known value is inter-
posed in the circuit. The voltage drop
at the terminals of RI is applied to one
pair of plates, and to the other pair is

applied the voltage E at the loud-
speaker terminals.

The loudspeaker impedance is

Z = where E is the voltage across the

loudspeaker and I is the current through
it, which is given by the equation
I =

RI
(E' being the measured volt-

age -drop at the to urinals of RI).
There results a value of Z = - 1, or

E'
ABreferring to Fig. 10, Z =
CD

RIK;
where K is the ratio of the deflection
sensitivity in the directions AB and
CD.

Fig. 11 gives a practical example of
an impedance measurement carried out
in this manner, using the circuit shown
in Fig. 10. The loudspeaker under test
and the resistance RI, which has a
known value of 2,800 ohms are in the
anode circuit of a valve PEN/B4, so
that R2 represents the impedance of
this valve. The measurement was taken
at 500 cycles, and in accordance with

Fig. 11. rtiagram of image on cathode-ray tube
from which impedance and phase angle measure-

ments may be taken.

the above formula the impedance is
found to be

Z - 2,800 x 41 mm. - 10,000 ohms.
11.5 mm.
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Fig. 12. Circuit arraneement for measuring the
amplification of a valve.

From such a diagram as Fig. 11 it is
also possible to calculate the power
output of a receiver under given
operating conditions.

Amplification of a Valve Stage
From the observation of such simple

diagrams it is also possible to measure
the amplification of a valve stage, and
for this purpose one pair of plates is
connected to a constant AC input
voltage El (Fig. 12), and the other pair
to the output voltage E3. When El is

El
E2

of the same value as E3, the ratio -
is equal to the amplification of the
valve.

This ratio can be read from a cali-
brated potentiometer R. The product
of E3 and the deflection sensitivity of
the pair of plates to which this voltage
is applied is equal to the product of El
and deflection sensitivity of the other
pair of plates when the line on the
screen is inclined at an angle of 45 deg.

The potentiometer therefore is ad-
justed to the point at which this con-
dition is reached, when the amplifica-tionEl

E2
can be calculated from - K,

where K is again the ratio of the
relative sensitivity of the two pairs of
plates. In practice, of course, the
actual figure obtained on the screen of
the cathode-ray tube would probably
be in the form of an ellipsoid, the
major axis of which would form the
angle of reference.

Explaining the Time Base
For a number of purposes it is

necessary to apply to the horizontal or
" X " deflection plates of a cathode-ray
tube a "time -base" voltage, and refer-
ence is often made to the fact that such
a voltage should be "linear." The
purpose of this voltage is to enable the
observation of a voltage applied to the
"Y" plates, as a function of time, and
it is perfectly obvious, therefore, that
any time -base voltage should, when
applied to the deflector plates, cause
the spot to traverse the cathode-ray
tube screen uniformly with time.

A B C

Fig. 13.

Fig. 13 shows a typical voltage -time
curve, and from the shape of it the
significance of the term "saw -tooth,"
which is sometimes applied to a time -
base voltage, is apparent.

It will be noticed that during the
interval of time A -B the voltage in-
creases proportionally with time; dur-
ing the interval B -C it drops rapidly to
zero.

The time interval A -B might be
called the "traverse time," that is, the
time taken for the spot to move com-
pletely across the screen, and the
interval B -C is known as the return
time or fly -back and should, of course,
be as short as possible.

In discussing the characteristics of a
time base, as, for instance, in connec-
tion with television, the fly -back time
is usually expressed as a percentage of
the total period A -C.

In principle the simplest circuit for
the production of a time -base voltage
is a condenser which is charged via a
resistance and periodically short-cir-
cuited, perhaps by means of a contact
on the shaft of a motor (see Fig. 14).
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VB

VI

Fig. 14.

Fig. 14a.

Examining this circuit arrangement
in detail, it is known that the voltage
across a condenser which is being
charged through a resistance will vary
with time as shown in Fig. 14a. The
voltage does not increase linearly with
time, excepting during the early part of
the charging period, when it may, with
some degree of approximation, be
assumed to do so.

In order, therefore, to obtain from
this circuit a voltage wave -form which
is reasonably satisfactory for use as a
time base, it would be necessary to
discharge the condenser each time the
voltage across it has risen to V1 . An
obvious drawback to this arrangement,
therefore, is that it is only possible to
use a comparatively small part V1, of

Fig. 15.

the total changing voltage VB, so
that in order to obtain the necessary
deflection voltage for even a moderate
size of tube it would be necessary to
use some hundreds of volts as a charg-
ing source. A further drawback to the
use of any mechanical system of dis-
charging the condenser is of course the
fact that it would be impossible to
obtain a sufficiently high frequency by
this means.

If, instead of charging the condenser
via a resistance, a constant current
charging source is employed, a voltage -
time curve is obtained as shown in
Fig. 15, from which it will be seen that
the linearity of the voltage is extended
almost to the end of the complete
charging period. Such a constant
current charging source might be
either a saturated diode or a pentode.
A pentode is usually employed because
the normal type of diode available has
not a sharp saturation point, a diode
having a plain tungsten filament being
desirable for this purpose.

An ordinary neon lamp could be
used as a means of discharging the
condenser, but it would have the
disadvantage of limiting the available
sweep voltage to about 30-50 volts,
which represents the difference between
the starting and extinguishing voltages
of this type of tube, and moreover this
range of operation is not constant and
the lamp therefore is uncertain in
action.
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Gas Triodes
A considerable improvement results

from the use of a gas -filled triode, the
action of which is as follows : When
a negative bias is applied to the grid,
no anode current will flow until the
anode voltage has reached a value
which is, say, "n" times greater than
the grid bias. The factor "n" is con-
stant for a given valve, so that by
doubling the negative grid bias, the
starting or ignition voltage will also be
doubled. By adjusting the negative
grid bias, therefore, the starting volt-
age can be selected to any desired
value within the permissible limits set
by the construction of the valve.

The operation of the circuit shown
in Fig. 16 then, is that at the moment
of switching on, the voltage across C
commences to rise proportionally with
time, until it reaches the critical value
holding for the particular gas triode
in use. Immediately ionisation com-
mences within the valve, the condenser
begins to discharge until, having
reached the lower critical value at
which ionisation ceases, the grid of the
gas triode again takes control and the
whole sequence of events is repeated.

As a charging valve Fig. 16 shows
a pentode. As is known, the Ia/Va
characteristic of a pentode is such
that the anode current varies very little
over a wide range of anode voltage so
that the charging current will be more
or less constant.

The value of the charging current
can be controlled by a voltage applied
to grid 2, but since this control will
give only a limited range of charging
current it will be necessary to arrange
for the switching in of various capaci-
ties in order to cover a wide range of
frequency.

In operating the circuit shown in
Fig. 16, therefore, the grid bias of V2
forms the amplitude control of the
time base, and within the limit of
each capacity unit, the grid bias of V1
forms the frequency control.

It should be noted here that in
altering the amplitude of the time -base
the frequency will also change, since,
in altering the value of voltage at which

Hg. lb.

Fig. 17.

the gas triode will "trigger off," the
condenser takes either more or less
time to charge up to this value.

An approximation to the time -base
frequency using the circuit shown is
given by the formula

F=
CV

where I is the charging current in
microamperes, C is the capacity in
microfarads and V is the voltage swing.

Linearity of Time Base
Some further attention might with

advantage be paid to the actual effect
of a non-linear time base on the appear-
ance of an image due to, say, a sine
wave voltage, across the vertical plates.
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Fig. 17 shows an enlarged image of
a non-linear time -base voltage with
the time and voltage scales marked off
in degrees. It will be seen that during
the first 15 units of time the potential
across the horizontal plates of the
cathode-ray tube will have risen to
24 units, but during the second half of
the charging period the potential only
rises by a further 8 units.

Now for the purpose of translating
this voltage -time curve into scanning
speed it will be assumed that the time
scale is calibrated in seconds and the
potential scale in volts, and for a
deflection sensitivity a value of 5 mm.
per volt will be assumed. Now, during
the first 15 seconds the spot will have
travelled a distance of 120 mm., so
that the speed of the spot during this
period is 8 mm. per second. During the
second half of the charging period the

Fig. 19.

Fig. 20.

spot travels a distance of 40 mm., but
at a gradually decreasing speed, the
average of which is just under 3 mm.
per second.

Therefore, if a series of spot posi-
tions could be taken over equal
intervals of time for a complete scan
of the tube, they would appear some-
what as shown in Fig. 18.

It follows from this that using such a
time base, any voltage which varies as
a function of time, would, when applied
to the vertical deflection plates, pro-
duce an image which was cramped
towards one side. Fig. 19 is of a sine
wave voltage showing 6 complete
cycles, and in this the effect of the
non-linear time base is very clearly
seen.

As a comparison Fig. 20 shows a
similar sine wave against a linear time -
base.

(To be continued)

The Short Wave Magazine covers the whole field of Amateur Radio
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D COMMENTARY
ON CALLS HEARD, WORKED & QSL'd

AMATEUR Radio has really got
under way now. The number of
stations, both local and DX, heard

working on 28 mc begins to give us an
idea of QRM to come ! We are thinking
of having a- rubber stamp for marking all
our QSL cards "with QRM," but this has
not been nearly so troublesome as QSB
during the last month. A signal of S8
would suddenly fade right out, only to
reappear with equal swiftness at S3 or 4.
It has been noticed that CW stations
actually faded right out in the middle of
signing their calls. The U.S.A. 'phones
seem to hold their strength more steadily
than the CW signals, probably due to
their greater efficiency, plus some form of
directional aerial.

Conditions
Some newcomers to 28 mc may be

thinking that DX conditions have been
very good owing to the strength of the
W's at times. In actual fact, by comparison
with the years immediately before the war,
conditions have been poor. When 28 mc
is really "hot," it is alive with steady S9
signals from 28 to 29 mc. Signals have not
held their strength for long and have
quickly faded out to be followed by
others from another district, which in turn
have disappeared. It would appear that
the F -layer, which produces our 28 mc DX,
is in a state of turbulence due to variations
in the ionising radiation from the sun.
Most amateurs are aware that when this
radiation reaches a high intensity, the
"hiss effect" is produced on frequencies
above 20 me-even lower in cases of bad
electronic storms-and it has been re-
ported that this hiss was heard on March 5
between 1000 arid 1140, loud enough to
drown all signals. In really bad cases, the
radiation destroys the ionised layers and
amateur and commercial signals disappear
into space and are not reflected back to
earth. This is known as the "Dellinger
Effect." It would appear that these
radiations from the sun have been suffi-
ciently strong this winter to disturb the F
layer badly enough for poor 28 mc con-
ditions to have resulted. It seems that we
must expect such conditions to continue

By H. A. M. WHYTE (G6WY)

until in April the F layer finally refuses to
bring back E -W signals to us. N -S
signals should, however, still come in, with
the African continent providing workable
DX.

Efficiency
These pour conditions have had a

beneficial effect in that they are making us
bring our apparatus up to a high state of
efficiency ; 28 mc is not a band on which
a novice would normally commence his
operations, but by being compelled to
start on this frequency, the lower fre-
quencies will be found easy. There is also
the point that an efficient 28 mc trans-
mitter using modern valves should work
well on 58 mc. Of course, it is essential
to take great care with aerial design.
Most newcomers to 28 mc probably use
some form of long-wire aerial, with
numerous half -waves along its length.
This has the virtue of being omni-direc-
tional, and therefore gives a good initial
all round coverage, but it will soon be
found that some form of aerial which
gives greater directivity is necessary to
overcome QRM when the band is crowded
at week -ends. The next step would be a
simple half -wave doublet, fed in the centre
with a low impedance line. We know that
some operators have been obtaining very
encouraging results from vertical dipoles
which, although omni-directional, do not
waste energy earthwards or skywards. A
vertical dipole can be suspended by a
cord from any normal long-wire aerial,
and the other end secured to a stake in the
ground with another piece of cord. Thus
a quick comparison can be obtained
between the horizontal long wire and the
vertical dipole. Half -waves in- and out -of -
phase are the next step, and it will be
observed that the beam effect is sharpened
up quite considerably when two half -waves
are used. Another arrangement which we
have tried is to sling the 28 mc aerial
underneath the long wire in a horizontal
plane, care being taken that it is not
nearer than a i-wave ; this system appears
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to decrease the angle of radiation to the
horizontal, which is a good thing, because
upward radiation is partly reduced by
the long wire above. Before the war we
used a 14 mc and a 28 mc half -wave
system slung directly under a long wire,
and results were satisfactory.

" Handles "
We are venturing to enquire what the

average British amateur thinks about the
prevalent habit of asking for the "handle"
(American for name !). There is no doubt
that this is the typical reserve -breaking

From the Russian Zone
Any signal coming from territory con-

trolled by the Russians is of interest. It
would appear that more than ordinary
courage is needed for some of these
unlicensed amateurs to come on the air.
YR5A, YR5B, YR5C, YR5F and YR5X
have all been very active when skip has
been short enough on 28 mc. QSL's for
these Rumanians can be sent via HB9AG,
who seems to be acting as a very useful
intermediary. Another dark one is SX4BB,
who claims to be in "the Black Sea Area."
Yet another QRP mystery station is

ON THE AMATEUR BANDS
approach of the Americans and is used by
them quite normally. In fact, it may be
said that it is "the done thing" over there.
We do not, however, hear inter -G or inter -
European contacts using this method of
address, and we have been surprised to
observe that Canadians seem to prefer the
more English expressions "name" and
"over" for "handle" and "take it away."
It appears that British amateurs do not
readily ask for names when working each
other, but prefer the time honoured "old
man." One G we know when pressed
hard before the war for his "handle"
eventually produced "Algernon," as he
felt that courtesy demanded that some
name should be given, but he preferred
not to give his real name and have it
bandied about the ether ! Opinions on
this point will be of interest.

QRP
It has always been Magazine policy to

encourage genuine QRP work, and later
on we intend to organise a QRP Contest
for readers. We staged a contest of this
kind before the war which met with a very
good response and led to the suggestion
that the Magazine should sponsor a QRP
Operators' Club. Of course, if you operate
with a rare call it can readily be proved
how well a QRP signal gets through to
distant parts. Typical examples over-
heard during March were W7HRY, at sea
near the Azores with 5 watts input, who
was putting a really strong signal into G
on CW, and XACD in Athens, Greece,
using 30 watts 'phone and CW.
This latter station is operated by G6WD
and cards should be sent to his Call Book
address in Harrogate, Yorks.

PR1AA, who uses 15 watts and is "in the
Balkans." Do not confuse him with
PRIVY in the Andaman Is. We have no
reports of any other signals from behind
"the iron curtain."

Licensed Countries
There is not yet full official information

as to which countries are properly licensed.
The following countries are known to be
cleared for operation on 28 mc. G, GM,
GW, GI, EI, W, K (all U.S.A. controlled
territory), VE, VO, LU, PY, HK, HB, LA,
VK. It is also possible that other parts of
the British Empire have been officially
authorised, but no signals have been
heard. From observation on 14 mc, CT,
El, VO and South Americans appear to
be released.

170 Metres Again !
We have just heard that 1.8 to 2 mc has

been released to British amateurs with
effect from March 15, with power limited
to 10 watts. This should be very useful,
especially to those now having licences
issued to them. It is also believed that it
may not be long before the whole, or at
least part, of our 14 mc band is reopened
to us. The addition of 29,000 to 30,000 kc
was another relaxation during last month,
and although the occupancy of this section
of the ten -metre band is at present very
low, we prophesy that it will not be long
before it becomes fairly well used. Next
winter season should see its full benefit
realised, and we strongly recommend that
it be treated as a separate band ; that is,
those who work on, say, 29,050 kc should
start searching about 29 mc, and tuning
towards the HF end. The old system of
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listening near your own frequency is to be
strongly recommended when the band is
full.

Some DX Results
G8IG (Bromley) has been spending

most of his spare time on 28 mc, and is to
be congratulated on the fine list of DX
worked- all on 'phone unless otherwise
stated. He claims fastest WAC and WBE 
for 28 mc. All continents were worked
on March 9 in 41 hours on 'phone. Here
are the calls and times : 0845 W5KDA in
Okinawa, 0956 G6CU in Cocos I., 1100
VK4LP, 1138 XABY in Athens, 1203
SUIUSA in Cairo, 1230 W3BDL, 1300
HK4AX. He added VE4EK at 1405 to
make WBE in 5 hours 20 mins.-also
claimed to be an all-time record. Other
DX worked by G8IG includes TA1AF
(CW), XAAF (Athens), XUIYO, XU1YV
(Tangku, N. China), XU1YQ, XUIYK
(Pekin), W8CJR (Shanghai), W4YA (on
the Burma Road), W9WUG (Guam),
W6NFL (Okinawa-QSL to 3420 Blair
Drive, Los Angeles 28), W4HVT/PY7 at
Natal, Brazil, OQ5VQ, ZS2X, ZSIP,
ZS6FN, and LU4EC. Other DX heard
which he says he is hoping to work,
includes TG9JW in QSO with G2PU for
his first G contact, W6NVA in the
Marianas, W9QTC in Guam, W6QKB in
Okinawa and K4ENT. G8IG belives he
was the first British amateur station to
work outside the British Isles since the
war's end ; he QSO'd LA8C at Sandjford,
Norway at 1616 on January 9, 1946. Any
other challengers ? G8IG uses 75 watts to
a T55.

Another excellent DX record comes
from G2IG (Orpington) : 'Phones
W8VOK/KA1 in the Philippines, W6 M DA /
KB6 on Tinian I., Mariana Group,
W9QCJ (Guam), W4HVT/PY7, SVI EC
(our old friend SUIEC/ZC6EC, now in
Athens), VK4LP, VS6DY (Hong Kong),
ZS6W, W6NFL/J5 (Okinawa -also
operated by W5DST), and ZS6FD. CW
contacts included VQ3TOM, XUIYO and
W2KQT/KB6 in Guam.

Before the Americans had all the
Mariana Islands, they owned Guam (KB6)
and this used to count as a separate
country, but we now feel that the whole
Island group should count as one. Okin-
awa is part of Japan and should not be
claimed as a separate country.

Yet a third report of terrific DX worked
is just in from G6QB (Bexhill), who
remarks how fortunate it is that many of
the American amateurs are still dispersed
over the world ! This has given many of

us an opportunity of working places
which may never again boast another
amateur station. His log, for the period
March 10-14, includes W2KQT, Guam ;
W6PUZ, Tinian ; W9HJW, Saipan ;
WI NSW and W6NFL, Okinawa ; W6PBI,
Tsingpao ; W6NDW, Manila ; W4HVT
and W5GPA, Brazil ; W4YA, Burma
Road ; W9KXN and W3FWI, Azores ;
G6CU, Cocos Is.

Other interesting DX in the same period
was XU1YV, China ; PJ3X, Curacao ;
TA I AF, Turkey ; SV1EC and XABY,
Greece ; VU2BG and VU2WP, India ;
HS2F, Siam ; VS6DY, Hong -Kong. All
to say nothing of quite a large crowd of
South Africans, South Americans and
Australians. Then on March 16, G6QB
knocked off five Americans on Guam,
one on Saipan, one Tinian and one Korean

mostly on 'phone, and in a couple of
hours.

G6QB is using less than 100 watts to a
pair of 807's, feeding a Windom, and
nearly all his contacts are telephony. As
he says, the mornings are best for this rare
DX, between about 0900 and 1300. And
now is the time -there has never before in
history been such a time -since the
Americans will soon be on their way home.

G5CM (Bognor Regis) worked
W9EWY/VS6, giving 'EWY his first G
and WAC from Hong -Kong, and W6FHE.
GSCM uses only 18 watts on 28 mc, the
transmitter being three -stage, with a
Collins -coupled three half -wave aerial,
15 -ft. high. This is good going, and shows
what can be done with low power.

G2LT (Sheffield) worked G6CU/ZC2
on March 15, 'CU saying that he would
be leaving the Cocos Islands in a few days
but that the transmitter would be kept on
the air by a new operator, who would use
ZC2CU. So this puts us in the clear
again for ZC2 contacts.

Swiss Note
An interesting letter from HB9T sets

out the latest position in Switzerland.
They have all bands back except 1.7 mc,
and the address for the official HB QSL
Bureau is U.S.K.A., Box 196, Berne -
Transit. The licensed calls are in the
sequences HB9A-HB9Z, HB9AA-HB9AZ,
HB9BA - HB9BZ , HB9CA - HB9CZ,
HB9DA-HB9DZ, HB9EA-HB9EZ, and
HB9FA. All other HB calls are "phoneys"
from outside Switzerland. The HBs are
working plenty of DX on 14 and 28 mc,
and HB9CD claims the first FM contact
with the States.
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LA6A, now in London, gives us the
latest information about licensing in
Norway. They have got the 10-, 5-, 24 -
and 11 -metre bands back again, without
power limitations. All pre-war amateurs
are allowed on the air provided they can
obtain a certificate to show that they
behaved themselves during the occupation.
LA6A says that they hope to have 3.5 mc
shortly, and reports that the active LA's
are working their full share of DX.

An interesting letter from Norman Joly,
SV1RX, who is in England for a few
months, sheds more light on XACD and
other matters of Amateur Radio interest
in Greece. XACD is Lt. G. Woods,
G6WD, and his transmitter is ECO-
driven, with 30 watts from batteries and
a generator. All Greeks were under
cover before the war, but the situation in
regard to licensing is more hopeful now.
In any case, SV1RX expects to be on
sometime this summer with 250 watts
into rotating beams on 28 and 58 mc. He
has recently been in Egypt, visiting the
SU's.

A little more DX heard before we close
includes W6PUZ/Tinian on CW with a
rough T5 note-QSL to 1557 Poppy Peak,
Pasadena, California, U.S.A. W9GHW/-
K4 and W3FWI/CT2 were both on 'phone.
Do not be taken in by KF6SJJ/W1-he is
in Mass., U.S.A. There must have been
a large number of migratory movements
among American amateurs to judge by
these reports ! W6's and VE5's made a
welcome appearance during March and

stayed in sufficiently to make a few con-
tacts. Finally KA2NJ, SU1MV, ZS4AE
have been heard on 'phone, while CW
stations include VQ3ED, LU7AZ (in for
some contest), VK4HR, VU2WP (Cal-
cutta), OQ5AQ, PY2AJ, KAIJM, and
W8VOK (Philippines). PXIB was heard
being called by PY2AJ (can this really be
Andorra ?). G6WY worked a new
country-ZC4C in Cyprus.

So you see there has been plenty of
excitement during March, although all
report the suddenness of QSB.

SLP for April
Unfortunately, the first issue of the

Magazine was a little late, and few
readers would have seen it in time to take
the March Set Listening Period. The
Editor says he is trying to do better for
this issue, so we propose another SLP
for this month : April 14, 28 mc, 0830-
1200 and 1600-1730. Then for 1.8 mc,
the old top band, April 13, 2100-2359, and
April 14, 1830-2100. We hope to see a
large number of receiving logs, which
should reach the Office by April 17 latest,
addressed "H. A. M. Whyte (G6WY),
Short Wave Magazine, 49 Victoria
Street, London, S.W.1."

Reports, Please
G2LT, E. Walker, 11a Welwyn Close,

Intake, Sheffield, asks for reports from
overseas readers on his 28 mc CW and
'phone. All reports will be acknowledged.

ORIGIN OF 73

From R. C. Horsnell, G2YI, come
an interesting note apropos the para-
graph on "Seventy Three" in the
March issue.

Shortly after leaving port, merchant
vessels always contact the appropriate
coast station to clear their passage.
The coast station operator usually made
BV, for bon voyage, at the end of his
message. The group BV is also the
short figure check for 73 and possibly
often got copied as such, particularly
if it followed a spell of checking a long
message in figure code.

Has anyone else any ideas on the
origin of 73 ?

CANADIAN REORGANISATION
With effect from April 1, look out for

some new VE prefixes. The Canadian
District system is being reorganised and
in future will be

VE1-Maritime Provinces
VE2-Province of Quebec
VE3-Province of Ontario
VE4-Province of Manitoba
VE5-Province of Saskatchewan
VE6-Province of Alberta
VE7-Province of British Columbia
VE8A-L-Yukon Territories
VE8M-Z-Northwest Territories

Except in the Yukon and Northwest
Territories, existing call letters will remain
unchanged. This is a rational reorganisa-
tion, and it is evident that the Canadian
authorities do not expect much amateur
activity in the Far Northwest.

We acknowledge March QST as the
source of our information.
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arti
Fish 'Phone

Now that we have got back the HF end
of our trusty and well tried 1.7 mc band,
no doubt we shall once again be enter-
tained by the "fish 'phone" or trawler
telephony, which before the war always
gave us a certain amount of QRM after
dark. Some 1.7 mc operators in coastal
districts maintained that particular vessels
came on the air every time they caught a
fish. The thing was to listen for the
skipper's remarks if there were no fish.

Callers
While we value reader -contacts and

always welcome callers at our offices at
49 Victoria Street, S.W.1., we would much
prefer it if those who think of coming in
to see us on any specific point would
write instead. Though it may seem a little
churlish on our part thus to discourage
visitors, the fact is that we are not only
always extremely busy, but the members
of our staff are seldom if ever available for
interview, except by appointment. We had
a casual caller the other day who, coming
in ostensibly to pick up a copy of the
Magazine, managed to engage the Circula-
tion Manager for nearly two hours in a
discussion on the relative merits of 7, 14
and 28 mc for DX. Our Circulation
Manager (who is not yet licensed) now
says he is not going to be an amateur
transmitter after all.

Export Note
We were extremely interested to hear

from Messrs. Multicore Solders, Ltd.,
that whisky is not the only export from this
country to the States. It seems that the
Americans have been unable to produce
a cored solder with the characteristics of
Ersin Multicore, large quantities of which
-manufactured in this country-have for
long been exported to America. They do
nine different gauges of cored solder, in
five mixes of tin -lead alloy ; for radio
work, the 60/40 or 45/55 alloys, in either
13, 14, 16 or 18 SWG, are recommended
as being most suitable. Prices vary from
6s. 9d. to 4s. 10d. the pound reel.

UHF in W/VE
The Americans and Canadians are now

licensed for operation in two new amateur
bands, 420-430 and 1,215-1,295 mc. The
W's already have a whole range of ultra-

frequencies in the bands 2, 2,450,
5,250-5,650, 10,000-10,500 and 1,000-
22,000mc. The January issue of QS records
some interesting duplex 'phone on 5,300
mc (5.6 cm.), by W2LFG and W6BMS,
over a line -of -sight path of about five
miles. Later, on December 2, W2LFG
improved on this by working W7FQF/2,
over a distance of 31 miles.

Calls Heard on 1.8 mc
As mentioned last month, we shall be

glad to see Calls Heard lists for the 28 and
58 mc amateur bands-to which should
now be added the 1.8 mc (1,800-2,000 kc)
band. The latter band will be "G's only"
for some time, but certain Europeans will
probably appear before long. Address
your list to-Calls Heard, Short Wave
Magazine.

Do You Know That
It is always better to choose a pentode

or a beam tetrode in preference to a
triode for transmission on the present HF
bands? The reason for this is, of course,
the much lower driving power required by
modern high -efficiency multi -electrode
valves. On 58 mc, some will give as much
as 50 watts RF output with less than one
watt of drive. Most triodes would require
ten times this drive power under the same
conditions.

Standard Frequenices
The BBC's 200 kc transmitter is main-

tained at an accuracy of one part in a
million. WWV, the well-known station
of the U.S. National Bureau of Standards,
radiates continuously on 5.0, 10.0 and
15.0 mc, announcing both in speech and
morse. The accuracy of these transmis-
sions is one part in ten million.
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Looking Back
The Old DX Bands-Opening 10 Metres in 1929-

Goyder Lock-Spitch-80 Metres

PART II

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

JUST as the G.P.O. regulation
limiting the length of an amateur
transmitting aerial to 100 feet

proved an indirect blessing in fostering
the design and use of the newly -
discovered "Hertz" aerial, so, by
about 1926 and 1927, did other
cramping features of Amateur Radio
help to lead it to better things. "Sun-
day morning on 40 metres" has long
been a byword, but only the old
stagers remember that even twenty
years ago the 45 -metre wavelength was
becoming pretty grim. It was excellent
for worldwide DX work, but it was
only a spot frequency, and all the
high-powered stations in the country
used it. I well remember the South
London ether in those days!

This gave impetus towards the newly
appreciated 23 -metre wavelength-still
not a "band." On 23 metres we went
all through the previous history again
-first contact with Canada, U.S.A.,
South Africa, Australia, New Zealand,
with many of the old stalwarts still
collecting the honours. But 23 was
even more of a daylight band than 45,
and thus it gave a chance for us to find
still more new countries at convenient
times of day-chiefly early morning and
late afternoon. Except in the heart
of the summer there was no point in
staying up after 10 p.m.-the band was
dead by then. This is now a common-
place to us, but it was almost uncanny
to those with whom "DX" and "mid-
night oil" were synonymous.

The DX Bands -1926
So for two or three years the three

wavelengths of 90, 45 and 23 metres

carried the brunt of the long-distance
traffic, 180 metres being the traditional
band for local chatter. And on those
three wavelengths the amateurs of the
British Isles showed the whole world
that low power could do its stuff-for
the majority of them were licensed for
only 10 watts, and very few indeed for
more than 50.

In 1926 or 1927 it was necessary to
try to rationalise the various official and
unofficial prefix letters being used
throughout the world, so the I.A.R.U.
(International Amateur Radio Union)
decreed that Europeans should use a
two -letter prefix starting with "E,"
Asiatics with "A," South Americans
with " S," North Americans with "N,"
Oceanics with "0" and Africans with
"F." This, I believe, was never
sanctioned by the GPO, but the fact
remains that all stations signed "EG"
before their calls for quite a long time,
and all United States stations used
"NU."

This was to be regularised by an
International Convention later, in
1928 ; and when this occurred the
frequency -bands were also internation-
alised. We lost our spot frequencies of
90, 45 and 23 metres and shared the
80, 40 and 20 metre bands on a world-
wide basis. The very select few who
had enjoyed permission to work on the
wavelength of 32 metres also had to
give it up.

By now crystal -control was the rule
rather than the exception, and several
firms had already started supplying
quartz crystals for the amateur bands.
This country has always held a fine
record for law-abiding amateur work,
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and the number of off -frequency cases
recorded was extremely small. We
could not say the same for everyone,
since certain lawless spirits abroad
found that they avoided most of the
interference by sitting just outside the
band, and a good deal of bother was
caused by interference with commer-
cials.

Results in 1928-29
My own log for the autumn of 1928

shows contacts with all continents on
the 20 -metre band-I had now moved
to a house with AC mains and room
for a reasonable aerial !-and it appears
that conditions remained extremely
good on 20 and 40 all through the
following winter. In fact, the work
being accomplished by the average
amateur then was not very different
from what was going on immediately
before the war. The world had shrunk
to such an extent that it was well
within the grasp of anyone with 50
watts, or, in fact, anyone with 10 watts
who really knew what he was doing.

One page of the log, taken at
random, shows Australia, South
Africa, Egypt, Russia, U.S.A. and
Sweden in rapid succession-all on 20
metres-and the next shows a whole
crowd of European countries on 40.
The spring of 1929 gave a spate of
contacts with the West Coast of U.S.A.
-W6 and W7 stations-as well as with
VE5 in British Columbia and Yukon.
I well remember that 1929 was quite
an exceptional year for them ; they
had previously been somewhat rare.

Opening "Ten"
It must be obvious by now that the

only logical sequel to all this was the
pioneering of yet another band. And
so it was! The next victim was the
10 -metre band, which we are all finding
so exciting in this spring of 1946. In
the winter of 1929-30 it did not lack
thrills, and it is characteristic of this
tantalising band that I find that my
very first tentative call raised a South
African-the famous ZS1H who
became so well known for his 10 -
metre exploits. But the conquest of the

whole world on this band proceeded
rather more slowly, because of lack of
co-operation overseas. For many
months South Africa and a small
handful of American amateurs were
the only possible customers on 10
metres, and they were in great demand.
The sun -spot cycle at that time was not
particularly favourable, and the band
did not attract the DX fraternity as it
might otherwise have done. This
seems an opportune moment to men-
tion that by 1930 the amateur world
was sharply divided into "experimen-
ters" and "DX -chasers." Some,
naturally, fell into both classes, but by
that time there was a particular kind of
amateur whose sole interest lay in
working new countries and collecting
QSL cards. He still exists, of course,
and he has his place in the scheme of
things, but I have always felt that the
genuine experimenters deserved a little
more credit than they received. It often
happened that the typical research
worker had not the inclination or the
ability to sit on weak signals for hours
at a time, and thus the stations ap-
pearing in the headlines for outstand-
ing DX work were often merely good
operators, with no outstanding tech-
nical ability. However, the problem of
research versus DX is incapable of
solution and should not really exist.

The R.S.G.B. has always fostered
both types of amateur. The R.S. G.B.
Bulletin had long been a monument to
the patient research worker, and, at the
same time, contests like the annual
B.E.R.U. affair have catered for the
DX enthusiast. My log shows, inci-
dentally, that in the B.E.R.U. Contest
in February, 1933, it was possible to
work all continents in about four
hours on 20 metres.

By this time 5 metres was well
warmed up by the few bold spirits who
had taken the plunge, although self-
excited transmitters and super -regener-
ative receivers were the order of the
day. This band was used at that time
for local and "Field Day" work, and
many portables in cars could be found
on a fine summer day-inevitably at
the top of an inviting hill.
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Triodes and Goyder Lock
It is well to remember, by the way,

that we still had not reached the days
of high -efficiency pentodes and beam
tetrodes. One of the most popular
valves for medium -powered trans-
mitters then was the DET1-a
triode which was a kind of grown-up
LS5. The latter valve, a very bright
emitter designed as an output triode
for audio work, found much favour
among the 10-watters, and many LS5's
worked all continents for their owners.
Since all these triodes required a lot
of driving power, the scheme known as
"Goyder Lock" (after Cecil Goyder,
G2SZ) was very popular. This con-
sisted of locking the grid circuit of a
self-excited oscillator to the output
from a crystal -controlled frequency -
doubler. It worked admirably-if the
power ratio was kept reasonably low.
But there were those who imagined
that 1 -watt of crystal control would
lock 100 watts of somewhat rough,
unstable CW. It then became "Goyder
latch," much to the annoyance of
neighbouring amateurs, as it would
spill over and produce a series of raw
AC "squegs" all over the band. Tele-
phony on Goyder Lock, too, was some-
thing of a menace, and it was this that
gave rise to the immortal word
"spitch"-that nauseous combination
of over -modulation and instability that
added to the charms of Sunday
morning on 40 metres.

Telephony
Certain European countries became

notorious for the crudity of their
amateurs' ideas about telephony, and
in the best circles it became the fashion
to leave 40 metres alone except as a
DX band for high -power CW. For
this it was excellent if one could stand
the racket of interference from the
aforementioned "spitch."

I should mention here that the 80 -
metre band had by now become some-
what select. Licences for this band
were not granted too freely, but only
upon special application and for special
reasons. For this reason "80" became
an excellent local wave -band and some
really high -quality telephony trans-
missions were to be heard. The
gathering of old-timers on 80 metres on
a Sunday morning was a very pleasant
function and if we eventually are
allowed to use that band again one
hopes that it will not lose its character.
This is not to say that we want to see
a select and snobbish collection of
amateurs monopolising the band, but
I feel that some sort of restriction-
say, to amateurs with so many years'
experience-would not be amiss. It
would, at any rate, leave more room
for the DX enthusiasts on other bands
if those wishing to do local work had
an outlet like "80."

(To be concluded)

Puzzle Picture (p. 94). The lady is busy making
"Window," which we used to such good effect as a
countermeasure to confuse the German radar.
These strips, of aluminium foil backed with paper,
were cut to the correct half -wave length to resonate
with the frequency of the equipment to be jammed.
"Window" successfully engaged the enemy from
80 to 3,000 mc, and played a decisive part in our

radio countermeasure operations.

LETTERS TO THE EDITOR
The Editor will be glad to hear from

readers on all matters of short-wave
interest, whether Amateur Radio or
otherwise. This is not to say that such
letters will necessarily appear in print.
Our custom is to inform correspondents
if we propose publishing their letters.

SMALL
ADVERTISEMENTS

Space available is divided into two sec-
tions-Trade insertions and Readers'
small advertisements. Trade Advertise-
ments, 9d. per word, minimum charge 12s.
Readers' Small Advertisements, 3d. per
word, minimum charge 5s. Add 25% for
bold face (heavy type) insertions in either
section. All charges payable with order.
No series discounts. Advertisements of
radio interest only accepted. All copy to
be in hand by the 15th of the month
previous to publication. Apply The
Advertisement Manager, Short Wave
Magazine.
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ON THE MARKET
We have a number of items of interest

this month and it is pleasing to find that
this column is not only being well sup-
ported, but is regarded as serving a useful
purpose. It has been suggested that it
would be even more useful if readers put
forward, for discussion under this heading,
some of their own ideas as to what is
required in the way of equipment.

In our experience, practically every-
thing one wants-except a table -mounting
chassis -panel assembly on the lines of a
small relay rack, which may not be a
reasonable requirement-is available
somewhere, if one searches diligently
enough. The difficulty, of course, is that
some of these things are not to be had in
sufficient quantities, and it is this which
is making us cautious about publicising
some of our finds.

Another point to mention here is that
firms or their equipment noticed in this
feature are in no way linked with our
advertising ; the sole object of " On the
Market " is to keep readers in touch with
what is available, and at the same time to
keep the Trade informed of reader
requirements.

All the apparatus mentioned below is
understood to be in good supply, and we
give delivery delays where these are
applicable.

Ericsson.-Their standard pattern head-
sets are available in three ranges -120,
2,000 and 4,000 ohms-and are priced at
25s. the pair. They are light, sensitive,
fully adjustable, with enclosed connections
and are fitted with 6 ft. of flexible cord.
We can recommend these instruments for
any Amateur Station service.

Acru Electric Tools.-In a range of
soldering irons and electric testing devices,
the Acru "Pyrobit" iron, type 8/P, is of
special interest. It is designed for radio
work, can be fitted with six different bit
shapes, and weighs only 7 oz. The power
consumption is 45 watts and the price of
this model, supplied with the type A
straight pencil bit, is 22s. Then, at the
same price and loading, there is the
"Pyrobit" instrument model, designed for
close and delicate work, which has a
very short tube and a cooling device in
the handle. Another interesting Acru
product is a universal neon -type tester,

N EWS from the Trade
and

N OTES on Equipment

which can be used for checking for
earth leakage, determining polarity and
continuity, and detecting AC or DC ; the
price is 12s. 6d. in the 41 in. size and
13s. 6d. in the 7 in. length.

Automatic Coil Winder and Electrical
Equipment.-There are now delays from
14 to 16 weeks in the supply of certain of
the Avo instruments. The outstanding
selection from their list is undoubtedly
the Model 7 50 -range Universal Avo-
meter, which is so widely known as
hardly to require mentioning. It is a
beautiful instrument, and in addition to
all the current and voltage ranges ever
likely to be needed, it gives capacity,
power and decibel measurements at three
different input impedances of 500, 5,000
and 50,000 ohms. It would be difficult to
imagine a radio test for which this instru-
ment could not be used. Less ambitious,
but in its way quite as practical, is the Uni-
versal Avominor, which is a 22 -range
AC/DC instrument capable of meeting
most requirements in the Amateur
Station. The price of the Model 7 is
£19 10s., and of the Universal Avominor
£8 10s.

Rothermel.-Their type D.104 crystal
microphone, with a frequency response
from 50-6,000 cycles, cutting off towards
10,000 cycles, is a high impedance (80,000
ohms at 60 cycles) instrument which can
be coupled directly into the grid of the
first valve across a 2 to 5 megohm resistor.
The crystal is mounted in a chromium -
plated metal case, 3 in. diameter by 1 in.
deep, fitted with screw eyes to go into a
suspension ring, and is supplied with 6 ft.
of screened conductor for coupling to the
amplifier. The price of the D.104 is £5 5s.,
and there is a variation of it fitted with a
handle and incorporating a "press -to -
talk" switch. Rothermels also list two
other types suitable for amateur work-
the BR2S,which is an omni-directional
light -weight instrument, and the type B.H.
microphone, in the popular bullet shape
and with a switch in the handle.
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Denco.-Readers who contemplate a
band -switching receiver will be very
interested in the new Denco product-a
coil turret which eliminates switching; it is
illustrated herewith. The range covered is
150 kc to 25 mc in four bands, and the
coils are aligned on adjustable iron -dust
cores. The model illustrated is for a
superhet receiver using a triode-hexode
mixer in the first stage, with IF on 1.6 mc.
The type C.T.2 turret is the same thing
for an IF of 465 kc, and coming along is the
C.T.3, which is three -section and designed
for communication and similar receivers
employing an RF, mixer and separate
oscillator stage, with the IF on 1.6 mc.
Capacity band -spreading is provided, and
the coverage is 150 kc to 35 mc in six
bands. All these turrets will shortly be
made available with unwound coil formers,
for those who are building special appar-
atus (signal generators, frequency meters,
etc.) and want to wind their own coils.

Belling & Lee.-For many years, this
firm has been producing small parts for
electrical and radio work. Their current
catalogue lists plug -socket assemblies,
insulated terminals in various sizes, valve -
and fuse -holders, and a range of receiving
aerial kits for short-wave work, in the
"Skyrod" series. These kits are supplied
with the well-known "Eliminoise" aerial
matching transformers and are complete
with the necessary screened downlead.
They also offer the "Skytower," a very nice
looking tapered lattice mast in steel,

supporting a 37 -ft. vertical rod aerial.
The overall height is 52 ft. and the price
of the assembly, complete with matching
units and feeder, is £90.

British Mechanical Productions.-The
range of products under the trade name
"Clix" have for long been well known in
the radio and electrical world. Who has
not used the famous "Clix" plug, quite
the finest thing of its kind yet produced,
which secures the flex without having to
fiddle with screws? The current list shows
a big selection of plugs, pins and sockets,
connectors, and panel socket assemblies.
There are valve -holders and valve bases in
every imaginable variation-including
midget, acorn, American and inter-
national octal-and in many forms of
construction. There are, in fact, no less
than 100 different types of valve- and
cathode-ray tube holder listed! This does
not, of course, mean that there exist 100
different pin numbers in the valve -holder
range, but it does illustrate the wide
variety of sizes, designs and finishes
available.

McElroy -Adams Group.-Many readers
will be interested to know that H. R.
Adams, G2NO, who used to be with
Webbs Radio, was given a special Army
appointment in connection with the pro-
duction of radio equipment for the Polish
and Czech underground movements dur-
ing the war. Some quite remarkable
miniature transmitter -receiver apparatus
was designed and produced by his
organisation, and we hope that it may later
be possible to describe some of it.

Of immediate interest is the fact that E.
McElroy-the holder of the world's high-
speed Morse championship, who is in a
large way of business in the States as a
radio manufacturer-has joined with
G2NO to form, in this country, the
McElroy -Adams Group. They are using
American design and manufacturing
methods to produce in England a full
range of communications equipment, and
are almost ready to market an Amateur
band exciter -transmitter for 28 and 58
mc, a VHF converter, and a range of power
packs. The Group also holds the sole
concession in the United Kingdom for
Hallicrafters equipment.

Bullers.-They offer several items of
Amateur Radio interest in the ceramics
field. These include coil formers, stand-off
and pillar -type insulators in several shapes
and sizes, all using Frequelex as the in-
sulating material. The coil formers are
threaded to carry the wire and are holed
for mounting purposes.
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NEW QRA's
G2CPX W. J. A. Carlton, Sycamore Farm, G2OF

Sycamore Road, Farnborough,
Hants.

G2CSQ F. R. Stringer, 70 Lowestoft Road,
.Reydon, Southwold. Suffolk.

G2DHV Geo. V. Haylock, 170 Engleheart
Road, London, S.E.6.

G2FRM F 0 L. D. Hubbard, c o 122
Sternhold Avenue, Streatham
Hill, London, S.W.2. (Tel. :
Tulse Hill 5316).

G2JL R. V. Allbright, 12 North Parade,
Penzance, Cornwall.

G2LT E. Walker, 1 la Welwyn Close,
Intake, Sheffield.

G2NM G. Marcuse, Tide Waters, Bosham,
Sussex.

W. G. D'Arcy, 134 Upper Tulse
Hill, London, S.W.2.

G2TG F/O W. Stockburn, 40 Netherburn
Road, Sunderland, Co. Durham.

GSBY Hilton O'Heffernan, cio Resthaven
Hotel, Thurlestone, Nr. Kings -
bridge, S. Devon.

G5CM T. H. Streeter, Cottesmore, Gordon
Avenue, Bognor Regis, Sussex.

G5DU H. L. Percy, 77 Blackwell Avenue,
Walker, Newcastle, 6.

G6BB H. Brabrook, 35 Criffel Avenue,
Streatham Hill, London, S.W.2.

G6FO A. J. E. Forsyth, O.B.E., Elm
Cottage, Beacon Hill, Penn, Nr.
High Wycombe, Bucks.

G6I0 E. Rayner, The Firs Bungalow,
Westwood Road, Sydenham,
London, S.E.26.

APOLOGY
Due to our delayed appearance in

March, as explained elsewhere, much of
our reader correspondence will have
missed this issue (April), and our two
Test Periods-on 58 mc for March 14-18,
and the SLP on 28 mc for March 17-
were rendered more or less abortive. Both
A. J. Devon and our learned contributor
who writes the DX Commentary are very
cross about it.

* * *

CORRESPONDENTS
The Magazine is now considering the

appointment of regular correspondents,
not only in the various centres of Amateur
Radio activity in this country, but all
over the world. Their function would be
to keep us supplied with news from their
areas ; anything published would be
credited to the correspondent concerned
and paid for at an agreed rate. The
qualifications considered necessary for
these appointments are few, but essential
-the holding of an active callsign, close
contact with local activities, and the
ability to distinguish between what is
news and what is not.

In the first instance, appointments will
be made on an area basis, usually with a
city or town centre. Those interested are
asked to communicate with the Editor,
Short Wave Magazine, 49 Victoria Street,
London, S.W.1.
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The Power Supply

Points for the Transmitter and Ideas for the Beginner

0 F the three sources of trans-
mitter power which may be
available-batteries, DC mains

or an AC supply-the latter is the most
usual and, be it said, the most con-
venient. In fact, in considering the
question of power, the amateur who is
connected to company's AC can regard
himself as being in a fortunate position,
as all who have had experience of the
various systems will confirm.

While it is the purpose of this article
to deal with the type of AC operated
HT supply unit the beginner will find
most useful, the other methods deserve
some attention, as there are one or
two points in connection with the use
of batteries and operation from DC
mains which are worth mentioning.

There is also a fourth but now little
used and almost forgotten means of
obtaining transmitter HT, and that is
(or was) the hand -generator. Of the
older school of amateurs, many did
very well with these machines, which
one actually worked by hand while
operating the key at the same time !
In those days, when self-excited oscil-
lators were in vogue, it meant steady
turning to keep the signal stable, as
variations in speed-the generator was
a geared arrangement giving perhaps
30 watts maximum output at 600 volts
-caused both creep and chirp, while
the labour of turning was considerable
due to the high gear -ratio. 'Phone
working was very difficult-one could
hear the operator panting as he turned
the handle-though one ingenious soul
rigged up a treadle affair with a fly-
wheel, which gave surprisingly good
results. So much for history !

Battery Operation
Where there are no mains, low -power

working from batteries, either triple -
capacity dry or HT accumulator, is
quite possible, and in country districts

there are still those who must use this
type of supply. Where dry batteries
are employed, they should be kept
in a cool, dry place (even if it means
running long leads) and the blocks
making up the bank insulated from
one another and the ground. This is
more important than it appears,
because a fairly high voltage unit, say
450 volts, simply lying on the ground
very often shows a measurable leakage
current, which increases in damp
weather. This is due among other
things to deterioration of the card-
board bottoms of the blocks, never
very thick even in expensive batteries.
They should therefore be stacked up off
the ground such that there is ample
clearance between them ; the simplest
way of doing this is to use marine -type
or "reel" insulators, which lie flat.

If no meter is available, earth
leakages can often be detected by the
fact that one gets mysterious and
apparently inexplicable shocks from
the apparatus when it is supposed to
be switched off. It is worth noting
here-as an example of how much
power can be wasted-that at one
battery -operated station the earth leak-
age in wet weather was found to be
nearly 10 mA on a 500 -volt supply.

Another point in connection with
battery working is that if the unit is
tapped for the supply of receiver or
oscillator -doubler stages, the blocks
should be changed round periodically
so that the loading is more or less equal.
This prevents one battery going dead
before the others, thereby introducing
a high resistance link in the chain.

Accumulator Supply
In using HT accumulators, the same

safeguards are called for as regards
insulation, and it is as well to make
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sure that the charging-if it is not done
at home-is properly carried out at the
service station. The writer, visiting a
strange garage on one occasion, found
HT accumulators (somebody else's) on
charge at 3 amps ! At another, the
10 -volt blocks of a 240 -volt assembly
were paralleled and the charge -rate
adjusted to 1 -amp. which, while it was
a step in the right direction, meant
that . . . well, work it out !

A third method of getting battery
power used to be the well-known
Milnes unit, where all the charging
could be done in the station if a low-
voltage DC supply was available. The
disadvantage of this type of battery
was the rather high first cost, but
Milnes units when used correctly were
probably the best answer to the
problem of battery working. For
those who may not know, they con-
sisted of nickel -iron cells-therefore
practically indestructible-made up in
standard voltages, and the charging
was done from a 6 -volt LT accumu-
lator simply by paralleling the cells,
switching being arranged for the
purpose. That this method of charging
was possible was due to the fact that
the voltage of a Ni-Fe cell is 1.5.

DC Mains Supply
The standard pressure is 230 volts,

and for low -power work with simple
gear, DC mains are ideal, for the
obvious reason that one need never
worry about the milliamps, which are
an ever-present anxiety with batteries.
Smoothing is, however, very necessary,
and there are various precautions which
must be taken. The most important
one is that the gear should always be
earthed through a large condenser,
4 FF or more, in case either the positive
side of the mains is at ground potential
or the supply leads become crossed
accidentally. The best way to ensure
that mistakes do not happen is to run
the earth lead to one side of the con-
denser, fixed somewhere well out of
reach, the other side going to a large
terminal or bus -bar, conveniently
placed, to which all earth connections
are taken.

RFC
F3 Fl

11144.0

OUTPUT

Ch

F4 ci

44110

RFC
F2

Fig. 1 shows the arrangement of a
DC mains filter, delivering a hum- and
ripple -free PDC supply and preventing
RF feedback from the transmitter into
the mains.

DC POWER SUPPLY PARTS

S-DPST main switch.
F1, F2-Mains fuse.
N -230v. Neon pilot.
RFC-Mains RF chokes.
Cl, C2-2 µF 250v. DC working.
C3-8 "IF electrolytic.
Ch -150 mA 20 -henry smoothing

choke.
F3-150 mA fuse.
F4-60 mA fuse.
X-Try choke Ch. in this lead, as

best results depend upon
which side of mains is earthed.

Two further points. The polarity of
the supply is easily determined by
dipping leads connected to the mains
in a glass of water. The side which
gasses freely is negative. A precaution
to take for this test is to put a house -
lamp in series in case the bare wires
touch in the water, while the gassing
effect can be stimulated by adding a
little accumulator acid.

Before leaving DC, it should also
be remembered that it is possible to
boost up the voltage by putting HT
accumulators in series with the main,
and the charging of the latter becomes
a very simple matter.

AC Units
The requirements of most readers

will fall under this head and the design
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F1 CI

and construction of a suitable unit will
be dealt with in detail.

Though, as has been said, good work
can be done with a comparatively
low -voltage supply, if a power unit is
to be installed for transmission, it is as
well to put in one giving at least 500
volts at about 150 mA. The reason for
this is that transformers and other
apparatus up to this rating are in
general use and are therefore stan-
dardised, which means that they are
reasonably priced and easily obtain-
able. Supplies above 500 volts come
into the "special" category, with a
consequent sharp rise in cost. Even if
the power required initially is only 25
watts or so, a 75 -watt unit will take care
of immediate future requirements,
thereby saving expense on the HT side
till really high voltage becomes neces-
sary.

Advertisers in the Magazine offer
transformers of the rating suggested,
and it is wise to select one having as
many LT windings as possible, as they
are always useful, even if not required
at first.

RFC

he

AC_ SI .111-11A
F2 .

40.

RFC

LF Ch +500V= F5 60 MA

R5

gict=4,'"r""
borCTS

RI
A

2

52 1,
4V 4A

S3

4-8V 3A

2-4V 6A

A complete wiring diagram of a
suitable unit is shown in Fig. 2. Note
that, as in Fig. 1, an RF filter is incor-
porated, as with certain transmitter
arrangements and types of aerial
coupling, there is a tendency for RF
to get back to the power supply and so
into the mains, causing unnecessary
and avoidable BCL interference. The

condensers Cl, C2 and RF chokes are
as described under Fig. 1. The latter
can be home-made by winding a
paxolin tube 3 in. long by 2 in. in
diameter full of No. 26 DCC, with
0.5 pF condensers at Cl, C2. The
main switch SI should be conveniently
placed on the bench so that it can be
reached quickly if fireworks suddenly
start ; the neon pilot N, showing
whether the gear is live, should be
mounted such that it can be easily
seen. The valve V is a full -wave
rectifier and various makes are sug-
gested under the diagram. Note that
these are all indirectly heated or are of
the type having slow -heating filaments.
This is an important point, as it pre-
vents high surge voltages due to switch-
ing ; some of the cheaper rectifiers,
particularly those of Continental make,
have quick -acting cathode elements.
If such a rectifier is used, the fuse F3
will blow when switching on, as the
input condenser C3 would charge up
suddenly.

The function of the fuses F3, F4 and
F5 is partly to save the unit in the case
of a condenser breakdown or external
short, and partly to give an indication
of, and protection from, RF feedback
from the transmitter. F3 and F4
should therefore be of the 60 mA bulb
type, and F5 can either be a 200 mA
bulb or a cartridge fuse. This fusing
gives complete protection of the HT
supply, and is therefore well worth
incorporating.

The point about RF feedback is
interesting ; under some conditions-
particularly when any type of single -
wire aerial feed is used-various ad-
justments of the coupling network will
cause the RF return to find an easy
earth path through the power supply
to the mains, and this can happen
even if good RF chokes are used in
positive feed leads. The reasons are a
variety of coupling and capacity
effects which depend on the layout of
the transmitter and the disposition of
the supply leads, and RF feedback is
very prone to occur where a long trans-
mitter earth is necessary.

The result is that a sudden surge of
RF energy pushes its way through C4,
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and even with quite low power can
amount momentarily to several amps.
This weakens, if it does not destroy,
the smoothing condenser, leading at
first to insufficient smoothing and
finally to complete breakdown. Hence
the fuse F4, which covers the power
pack in the event of normal failure and
also shows visually the presence of
feedback, though it should be said here
that a 60 mA bulb will only give a
single bright flash before expiring.

AC SUPPLY COMPONENTS

V-Full wave rectifier. Cossor
460B.U., Mullard FW4-500.
Osram MU.14, or similar.

SI-DPST mains switch.
F1, F2-Mains fuses.'
F3, F4, F5-See text.
RFC-See text.
Cl, C2-0.5 µF 250v. DC work-

ing.
N -230v. Neon pilot.
C3 C4-4 ,uF 600v. DC working.
Ch -150 mA 20 -henry smoothing

choke.
R1-2,000 ohms 20 -watt resistor.
R2-4,000 ohms 10 -watt resistor.
R3-30,000 ohms 5 -watt resistor.
R4, R5-See text.
S2, S3, S4-SPST toggle switches.

CT1, CT3, CT5 should be
earthed when their respective
windings are not in use. If two
windings are joined to provide
extra LT voltage, as shown, note
that CT2 and CT4, the centre -
taps of the two individual wind-
ings, must at all times be left free
as there is a p.d. between them.

Readers operating transmitting
apparatus and having continual
trouble with smoothing condenser
failures should investigate this point,
as the insertion of a bulb at F4 may
explain the reason. Ordinary smooth-
ing condensers are not designed to
carry several amps. of RF !

The resistance network RI, R2, R3
has been calculated to give the outputs
shown in the diagram under load con-
ditions. These are convenient values
for normal working and assume good
regulation, but it should be noted that
the voltage at taps A and B will be
affected by varying loads at these
points. The total resistance RI, R2,
R3 forms a bleeder passing a steady
10-15 mA to keep the voltage con-
stant under CW conditions. If the
transmitter or other load to be put on
the power pack already includes volt-
age -dropping resistors, or if for any
reason the taps A and B are not re-
quired, RI, R2, R3 can be replaced by
a single 40,000 ohm 10 -watt resistor,
which will be passing about 12 mA and
dissipating 6 watts continuously.

As shown in Fig. 2, the power
transformer has five LT windings-
leaving four for feeding the trans-
mitter, and assumed to be the usual
2-0-2 volts. If 6 or 8 volt supplies are
required, two windings can be put in
" series." This is done quite simply by
taking the two ends of one winding and
testing them in turn against one side
of the winding next adjacent. The
right way round will be shown by a
reading of anything up to 10 volts
across the two outers. In phase opposi-
tion-the wrong way-the voltage will
be practically nil. The current load on
two such windings in "series" must
not, of course, exceed the rated
capacity of the lowest of the two.

The rheostats R4 and R5 will depend
upon the output required, but maxi-
mum values of 5 ohms, with a current -
carrying capacity up to 5 amps, or
so, will be ample. Such items can
usually be obtained for a few pence
from junk shops, while those who ever
used bright -emitter valves should have
some on hand !

As regards the layout and construc-
tion of the power unit, the best thing
to do is to mount all the parts on a
steel chassis, earthed, about 9 in. by
12 in., such that there is ample ven-
tilation for the rectifier and resistors.
A small panel 6 -in. by 6 -in. carries the
output terminals, control rheostats,
and heater circuit switches S2, S3, S4,
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while if an AC ammeter is available, it
can also be mounted on this panel and
arranged for switching into the LT
circuit required. Note, however, that
it is better to adjust the rheostats by
connecting a good voltmeter across the
valve socket, as the ordinary moving -
iron type of AC ammeter is usually
somewhat unreliable.

After completion and testing, the
power pack can be placed under the
bench out of the way, and it is advis-
able to provide it with an earthed
sheet -metal cover, with plenty of
ventilation holes, which will minimise
the effect of dust, prevent the possi-

bility of shocks (or shorts due to tools
falling in !) and also restrict the field
from the apparatus. Much hum
trouble can be obviated by this simple
means. A further point to watch in
this connection is that of earthing the
centre -taps of the LT windings not
loaded. These centre -taps should not
be otherwise used, as it is always more
satisfactory to centre -tap at the valve
socket in the usual way.

Finally, if long LT leads are neces-
sary, use heavy cable, as the voltage
drop in a few feet of light flex carrying
several amps. is quite considerable.

Layout of the Headquarters Station for the Radiophone Mobile Control System developed by Eddystone.
This enables constant two-way contact to be maintained with police patrol cars, fire tenders and floats, and
in other services where speedy mobile point-to-point communication is essential. The transmitter, with an
aerial power of 100 watts, is VFO switched, and the frequency can be set anywhere within the limits 40-150 mc.
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Amateur Radio in
Germany

Further to the note which appeared on
p. 45 of the March issue, we now have
authoritative information on the latest
position regarding amateur activities in
the British and American Zones of Occu-
pation. There is, however, still no leakage
of news from behind the iron curtain.

It seems that, due mainly to the efforts
of F/Lt. E. J. Fowler (VE5VO-D2VO) and
a small band of enthusiasts, the British
Signals Communication Board agreed to
give qualified individuals of British
nationality the same facilities as we enjoy
over here, subject only to a power limita-
tion of 50 watts. Licencees need not
necessarily be pre-war holders of callsigns,
but if not, must be in one of the Service

trades qualifying for exemption. The
BSCB acts as the licensing authority, the
detailed work having been undertaken by
D2VO. He also issued the callsigns, from
the block D2AA-D2ZZ. F/Lt. Fowler has
now been posted back to England on his
way home to Canada, and his duties as
Organising Secretary have been taken over
by Capt. J. E. Terry (G4DI-D2DI).

Below is the list of 25 calls, with QRAs,
which have been issued to date in the
British Zone. The Americans, working
on the same lines as our people but with
more liberal notions as to power, have
issued no less than 130 licences in their
Zone, in the sequence D4AAA-D4AFQ.
We have the QRAs, but such a list is too
formidable for publication in full.
Readers may, however, obtain the QRA
of any D4 in this sequence on application
to our office. But we can not forward
cards or other correspondence.

AMATEUR QRA's IN BRITISH ZONE,
D2AA Col. J. D. Parker, Main H.Q., Bad

Salzuflen, Posts and Telecommu-
nications Branch, I.A. & C.
Division, Control Commission for
Germany (BE).

D2AB Maj. C. M. Clothier, Main H.Q.,
Bad Salzuflen, Posts and Telecom-
munications Branch, I.A. & C.
Division, Control Commission for
Germany (BE).

D2CK Lt./Col. Charles Kidd, Radio Sec-
tion, P. & T. Branch, C.C.G.
(British Element), c/o 609 Mil.
Gov. Det., Hamburg.

D2CM F/Lt. Chas. A. Mills, Hindenburg
School, Herbert Strasse, Olden-
burg, Germany. H.Q. 8402 A.D.
Wing, B.A.F.0.-B.A.O.R.

D2DA Maj. D. A. MacDonnell (G6ID
X U8DI SU I DA), Elmshorn,
Germany, c/o 530 Mil. Gov. Det.,
B.A.O.R.

D2DI Capt. J. E. le B. Terry (G4DI),
No. 3 Company, 1 H.Q. Signals,
H.Q. B.A.O.R., B.A.O.R.

D2DP S/Ldr. D. E. Postle, H.Q. 84 Group,
B.A.F.O.-B.A.O.R.

D2FC F/Lt. W. Cooney, Straussweg,
Buckeburg, Germany, Officers'
Mess, Air H.Q. (Admin.),
B.A.F.0.-B.A.O.R.

D2HB 7607318 A.Q.M.S. H. Biltcliffe
(G5HB), 46 (H) Inf. Bde. W/S,
R.E.M.E.-B.A.O.R.

D2HH F/O. H. B. Hebb, No. 7 Ratshultz
Strasse, Oldenburg, Germany.
H.Q. 8402 A.D. Wing, B.A.F.O.-
B.A.O.R.

D2HU Capt. T. B. Fox (G3HU), 1 X -Ray
Repair Unit, R.E.M.E.-B.A.O.R.

GERMANY

D2JH 915014 Sgt. J. Harris (2FPY), "A"
Squadron, 2002 A.D. Wing,
B.A.F.O.-B.A.O.R.

D2.1M

D2KI

D2KW

D2LD

D201

D2PF

D2QU

D2SC

D2TG

D2VO

D2VY

D2WO

D21EZ

14308077 C/M J. Monk, 8th
Armoured Brigade, R.E.M.E.
Workshops, B.A.O.R.

W/Cdr. P. C. Mortimore (G8KI),
H.Q. No. 2 Group, B.A.F.0.-
B.A.O.R.

Capt. R. G. Shears (G8KW), Radio
Section, P. & T. Branch, C.C.G.
(British Element), c/o 609
Gov. Det., Hamburg.

2330805 Sgt. L. M. Davies. 30 Corps
District Signal Park, B.A.O.R.

S/Ldr. E. C. Poole (VE3OJ), H.Q.
84 Group (Disarm), B.A.F.O.-
B.A.O.R.

S/Ldr. B. H. D. Beck (VE3PF),
H.Q. 8402 A.D. Wing, B.A.F.O.-
B.A.O.R.

F/Lt. F. Winters (VE4QU), H.Q.
8402 A.D. Wing, B.A.F.0.-
B.A.O.R.

Maj. C. Coffins (G8SC), 23 Advance
Base Workshop, R.E.M.E.-
B.A.O.R.

Capt. J. T. Blackwood (G3TG),
P.T. & T., c/o 609 Mil. Gov.,
Hamburg.

F/Lt. E. J. Fowler (VE5VO), H.Q.
84 Group (Disarm), B.A.F.0.-
B.A.O.R.

F/Lt. E. K. Williams (G8VY),
H.Q. 84 Group, B.A.F.O.-
B.A.O.R.

S/Ldr. W. K. Walker (GW2WO),
H.Q. B.A.F.O. Ops., B.A.F.O.-
B.A.O.R.

Maj. McNeil Creig (2FBU), H.Q.
51 (H) Div. Signals, 30 Corps.
B.A.O.R.
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THE MONTH WITH THE CLUBS
FROM REPORTS

We are glad to welcome no less than
five clubs-Whitefield, Northern, Grafton,
Watford and Midland-which are new to
these pages, and it is hoped that they and
all other active radio clubs and societies
will appear regularly. The closing date for
notes is the 20th of each month, to ensure
publication in the following month's
issue. If secretaries will make a point of
letting us have material by this date
latest, it will be a great help.

Whitefield and District Radio Society.-
The aim of this society, formed in Feb-
ruary last, is to cater for all interested in
Amateur Radio, irrespective of age, sex
or experience. Morse sessions have been
arranged and at present the meeting night
is every Monday at the Stand Grammar
School, Higher Lane, Whitefield, Man-
chester. The society is planning its own
station, and a series of lectures on
Amateur Radio has been arranged with
the particular object of helping new-
comers. Anyone living on the north side
of Manchester is invited to the meetings.

Southend and District Radio and Scientific
Society.-G6CT reports that a Sale and
Exchange section is to be operated at
each fortnightly meeting, with the idea of
helping members who have new equipment
under construction. He emphasises that
this will not be a junk sale under a new
name ! Each piece of apparatus will be
valued at a reasonable figure. A reference
library is being got together, under the
direction of G2XW. Now that we have
got 1.8 mc back, the Field Days sub-
committee is busy with plans for the new
season. Southend has always been very
keen on the use of this band, and we hope
to see some inter -Club activity on 1.8 mc
soon.

Watford and District Radio and Television
Society.-Secretary J. C. Warren reports
a resumption of activity, and ail interested
in Amateur Radio are invited to attend
the meetings-first Tuesday each month-
at 7.30 p.m. at the Carlton Tea Rooms, 77
Queens Road, Watford.

Grafton Radio Society.-Readers in the
north and north-east areas of London will
find Nag's Head Junction very convenient
for travelling to the Grafton meetings ;
they are held every Thursday and Friday,
7.30-9.30 p.m., at the Grafton L.C.C.
School, Eburne Road, Holloway, N.7.
Regular Morse instruction, as well as
facilities for amateur transmission and
practical work generally, will be provided.
The society is fortunate in having secured
excellent premises ; arrangements are in
hand for a cost -price canteen. Grafton is
being organised by W. H. C. Jennings,

who will be very pleased to
hear from readers within reach.

Midland Amateur Radio Society.-The
orbit of M.A.R.S. is strictly confined to
Amateur Radio, and it is one of the
strongest and best-known societies of its
kind in the country, with a large member-
ship. At the February meeting, the
feature of the evening was " Back on the
Air," opened by George Brown, G5BJ,
with a talk on exciter units. A very lively
and interesting discussion followed and it
was decided to continue the subject at the
March and April meetings, covering
station layout, keying circuits, buffers,
finals and aerial tuning. It has been
agreed that a crystal register should be
kept-this is a very good idea in areas
where activity is high. The next meeting
of M.A.R.S. is on Tuesday, April 16, at
6.30 p.m. in the Chamber of Commerce,
New Street, Birmingham. Visitors will be
very welcome.

Northern Radio Club.-Membership now
stands at 22 and is increasing. The club
has arranged visits to the local BBC and
grid power stations ; Morse classes are
held regularly and a series of technical
lectures is being given by the more
advanced members. A local field day is
being planned for May or June. The
meeting nights are each Wednesday and
Saturday, and new membership is solicited.

Romford and District Amateur Radio
Society.-G2FLK has taken over from
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G3F,T, and reports that the society is
spontoring a special meeting this month
to co-ordinate Amateur Radio activities in
the South-West Essex and East London
areas. Time and place : 2.30 p.m. on
April 28, at the Greyhound Hotel, High
Road, Chadwell Heath, Essex. All
interested will be welcome. Buses 86a,
693 and 721 pass the door. Romford's
regular Tuesday meetings are at 8.0 p.m.
in the Masonic Hall, Western Road,
Romford, and they like to see prospective
members.

Edgware.-G4KD writes to say that
their future activities will include lectures
on radio principles, construction in easy
stages, valves and a monthly junk sale.
Their last dance was such a success that
another is being held on April 20 ;
they welcome visitors. Two of the
Edgware AA's have got through the

Morse test and are awaiting licences, and
two others are being coached for the
examinations by members who have
already passed these hurdles.

Slade Radio.-At the meeting held on
March 22, a talkie film was shown to the
Society, explaining the working of a
cathode-ray tube and also its application
to meteorological research. This was
followed by a demonstration and dis-
cussion of two commercial and one
member constructed oscillograph. The
subject proved to be of great interest and
a number of points were discussed very
fully. Membership is growing very
rapidly ; 18 new members have been
enrolled in the last two months.

On April 26 there will be a lecture on
" Transformer and Amplifier Design," and
on May 24 a talk and demonstration on
" Moving Coil Pickups."

Following are the names and addresses of the secretaries of the clubs mentioned
this month. They will be pleased to give every assistance to prospective members.
EDGWARE. P. A. Thorogood, G4KD, 35 Gibbs Green, Edgware, Middlesex.
GRAFTON. W. H. C. Jennings, 82 Craven Park Road, London, N.I5.
M.A.R.S. W. J. Vincent, G40I, 342 Warwick Road, Solihull, Birmingham. (Tel.: Solihull

0413.)
NORTHERN. A. Robson, 522 Denton Road, Newcastle -on -Tyne, 5.
ROMFORD. T. L. Delvin, G2FLK, Greyhound Hotel, High Road, Chadwell Heath, Essex.
SLADE. L. A. Griffiths, 47 Welwyndale Road, Sutton Coldfield, Birmingham.
SOUTHEND. J. M. S. Watson, G6CT, 23 Eastwood Boulevard, Westcliffion-Sea, Essex.
WATFORD. J. C. Warren, 29 Market Street, Watford, Herts. (Tel. : Watford 5988.)
WHITEFIELD. R. Lawton, 10 Dalton Avenue, Whitefield, near Manchester.

NEW QRA's
A note appeared in our March issue

that we would be glad to print the name
and address of any licensed amateur
whose QRA is either different from the
address given in the September 1939 issue
of the Call Book, or did not appear in
that issue. We should have added that all
such QRA's sent in to us will also be
forwarded for inclusion in the new Call
Book now in preparation. Write QRA
Section, Short Ware Magazine.

* *
ADDRESS WANTED

Will C. H. Young, G2AK, or anyone
knowing his whereabouts (QRA not as in
Call Book), please give us his address.

SMALL
ADVERTISEMENTS

WANTED. Q.S.T's 1936-1945. Also ARRL Hand-
books. Please state prices to Bavister, 7 Crescent
Road, Luton, Beds.

WANTED. Clean, unmarked copies "Short Wave
Magazine," March 1937 -September 1939. Is. each
offered 1939 issues, Is. 6d. 1938 and 2s. 1937 series,
rlus postage. Apply first instance to Box 11, Short
Wave Magazine.

WANTED. H.R.O. COILS 3.5 to 7.3 mc/s ; 14 to30 mc/s ; .9 to 205 kc/s. Good price paid.-Box
10, Short Wave Magazine.

TRANSMITTING VARIABLE CONDENSERS'
50 MMFD (1,250 volt) super quality tank tuning,
balance ex -Government contract. Beautiful pre-
cision job. New and boxed, £1 each. Also OIL -FILLED FIXED CONDENSERS, 0.1 MFD,
3,000 volt test, 1,000 volt working, 3s. 6d. each.
All goods new and guaranteed.-BRS 3854, 82
Craven Park Road, London, N.15.
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for the Amateur !

4
*EVERYTHING

- \ SUPERHET TUNING PACK
A cleverly designed and beautifully finished 3 -waveband
(Short, Med., Long) tuning unit with " Litz " wound high
gain permeability tuned iron dust -cored coils, wave change
switch, low loss high stability trimmers and padders, wired and
tested ready for assembly into a receiver chassis.
Price includes 2 -gang tuning condenser and large tuning dial
engraved in wavelengths and station names, pair of permeability
tuned 465KC I.F. transformers, and circuit (with component
values) for complete 5 -valve A.C. superhet. Delivery ex stock.

PRICE f3.15. Registered post and packing, 1,6 extra.
DENCO MAXI -Q COILS

Wound on polystyrene --iron dust cores-permeability tuned Octal plug-in orchassis mounting types for high gain T.R.F. or Communication Receivers. Complete
coverage from 10-1800 metres in five bands with 0003 tuning condenser.

PRICES-Plug-in types, 3 9 each.
One -hole chassis mounting types, 3 6 each.

Other ranges from 30-130 megacycles available shortly.
Write for illustrated descriptive leaflet.PULLIN METERS

Series 35, in. Rectangular Instrument, 0-I ma movement, three -colour multi -
range dial with ohms scale. Ideal for building your own Multi -Range A.C. and
D.C. Test Meter.
Supplied complete with manufacturers' blue print giving values of precision
resistors and shunts for all A.C. and D.C. ranges. Delivery ex stock.

PRICE 04.9.0 Packing and Registered Post, 1,6 extra.(All precision resistors, rectifiers, switches and zero setting miniature wire -wound
potentiometers for above available from stock.)

"SPOT ON " PRECISION RESISTORS 0.1%
These wire -wound precision resistors are suitable for Bridges, Test Meters or any
application where a high degree of accuracy is required.
PRICES-Standard values up to 50K, 5/- each, ex stock.

Any odd value up to 50K, 5/6 each -14 days delivery.
Non -inductively wound types also available at slightly higher prices.

TRANSMITTING VALVES
S.T.C. Grounded Grid Triodes
CV 16 600 Mc LI 15 0

CV 53 50-450 Mc LI 5 0

CV 82 750 Mc LI 10 0

CV 88 600 Mc L2 7 6

Velocity modulated oscillators etc.

Our normal stocks include :-Standard Racks, Panels
and Chassis, Transformers (all types), Smoothing Chokes.
Meters, Test Equipment, Slow Motion Drives and Dials.
Cathode Ray Tubes, 100 Kc. and 1,000 Kc. Crystals,
Voltage Regulators, Condensers, Ceramic Insulators,
etc., etc.

And for the Transmitter :-High Voltage Trans-
mitting Chokes and Rectifiers, Large Capacity High
Voltage Condensers, Amateur Band Crystals, Inductances,
Ceramic Formers, Polystyrene Sheet, Rod and Tube, etc.

New Catalogue and Price List being prepared.

* . . . well NEARLY everything !

9 TELE-RADIO (1943) LTD.
14 177 EDGWARE ROAD, LONDON, W.2

LTD Telephone : PADDINGTON 6116
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R DT
OUR NEW LIST contains hundreds of items of
interest to Amateur Transmitters and Short Wave
Listeners. Listed below will be found many of our
popular lines, but we shall be pleased to send a
complete catalogue on request.
Enamelled Copper Aerial Wire, 14 S.W.G.

75 ft. 3/6 ; 100 ft. 4/6 ; 140 ft., 6/3.
Aerial "T" Pieces for feeder connection,

Type AT, 1/2.
Belling -Lee "Eliminoise" Aerial Kit, L.308/K, Ed,
Enamelled Wire, per 1 lb. coil, 12 and 14, 1/8 ;

16 and 18, 1/9 ; 20, 1/10 ; 22, 2/-.
2 -gang Variable Condensers, .00016 per section,

on Ceramic Base, 11/6.
Eddystone Neutralizing Condensers, 5.481, 1.5 to

4 mmfd., 3/6.
Eddystone TX Coil Formers, 1090, Ceramic, 6/-.
Formo Ceramic Coil Formers, 2 in. x 1.1. in.,

with base strip, 5/- per dozen.
Wearite I.F. Transformers, Type 501, 502. 465

Kc/s, 15/- per pair. Midget I.F. Transformers,
.460, 1.6, 2.1, 4.86 Mc/s, 10/6 each. Raymart
"Utility" Slow Motion Dial, SMU, 8/9.
We stock S.T.C. Transmitting Valves.

In Receiving Valves we offer ; 955, 30/-
954 and 956, 37/6 ; 1852, 21/4 ; 6SN7, 6Sc7,
6SL7, 18/3 ; 6SA7 14/- ; EF5O, 15/-.
Full details of Amplifiers, Speakers, Meters, Trans-
formers, etc., will be found in OUR NEW LIST
"S.M." May we mail you a copy ?

44 WIDMORE R? BROMLEY, KENT
Acne PAYenshoome 0/.56

5 and 10 Metre
TANK
COIL

Here is another precision component for short wave
work. A Transmitter Tank Coil with central swinging
link and plug-in coils for 5 and 10 metre bands.

PRICE COMPLETE 30e
with one coil

Individual coils 6/6 each
For Short Wave Coil Unit, see our advertisement

on page 63 of March issue.

AMATEUR RADIO PRODUCTS
50 GLASSLYN ROAD,

CROUCH END, LONDON, N.8
'Phone: Mountview 4745

BARGAINS !
SELECTION !

QUALITY !
JUST READ DOWN THIS LIST

CONDENSERS AND RESISTORS
A special "buy" enables us to offer you the following
at very competitive prices :

Block Types Paper. -4 mfd., 500v. w. 1,000v. test.
4/6 : 2 mfd., 400v., 3/3 ; 1 mfd., 1,000v. w., 3/6 ;
0.25 mfd., 2,000 v. w. 4,-.
Tubular Types. -0.02 mfd.. 750v., 10d. ; 0.025
mfd., 350v., 7d. ; 0.05 mid., 1,000v., 11d. ; 0.05
mfd., 500v., 13d. ; 0.1 mfd., 1.000 v., 1;3 ; 0 .25
mfd., 750v., 1/4 ; 0.5 mfd., 500v., 1/6 ; 0.5 mfd..
500v. (aluminium case), 2/6. Mica types ; .001
mfd., 2,250v. test, 1/-; 0.05 TCC mica metal
case, 1/8.
Resistors. -150, 220. 270. 1,000, 10.000, 15.000.
20,000. 27,000. 33,000, 40,000, 100.000, meg..
1.8 meg., watt, 4:- doz. : 600. 25,000, 50.000.
2 watt, 10d. All are Erie and brand new stock.

Meters and Test Fuuipment.--If it is available we have
it ; only best makes handled. Present stocks include :
Record Insulation Testers, Ill 2s. 3d. ; Hunt's C & R
Bridges. 118 18s. ; Mullard C & R Bridges, £15 15s. ;
Taylor C & R Bridges, £14 14s.
Valves -Every conceivable type of valve which is
available can be supplied, including PX4, PX25
(matched pairs if necessary), and many other types
which are in short supply. Let us have your valve
wants.
Loud Speakers. -All sizes from 2i -in. to 12 -in. from
stock. All best makes including Rola, Goodman.
Wharfedale, BTH, Celestion, etc. If you want a
good quality speaker chassis we have it.
Mains Transformers. -We specialise in mains trans-
formers for every purpose. Here are just a few of the
types we can offer from stock. Type MT/E 350-0-
350v.. 100 ma., 4v. 2a.. 4v. 5a., CT, 33/9 ; type MT/A
350-0-350v., 100 m.a., 5v. 3a., 6.3v. 4a., CT, 33/9 ;
type MT/EA 350-0-350v.. 100 m.a., 4v. 3a., 6.3v. 4a.,
CT, 33/9 : type MT/E150 350-0-350v., 150 ma., 4v. 3a.,
4v. 3a., CT 4v. 5a., CT, 42/9: type MT/A150 350-0-
350v., 150 ma., 5v. 3a., 6.3v. 5a., cr. 41/3 ; type
MT/6 450-0-450v.. 250 m.a., 4v. 3a., 4v. 3a. CT, 4v. 3a.
CT,4v. 6a., CT, 51/9; type MT/7 450-0-450v..250 ma..
5v. 3a., 6.3v. 3a. CT, 6.3v. 5a., CT, 50/3 ; type MT/8
500-0-500v.. 250 ma., 4v. 3a., 4v. a. CT, 4v. 3a. CT,
4v. 6a. CT. 52;6. Mains Transformers built up to your
own specifications.
Output Transformers. -To meet all requirements.
Ranging from the small general purpose type to large
types of high wattage rating. Here are a few of our
standard stock lines. AM / T Ratios, 57,1 and 32,1
for primary loads of 8,000 and 2,500 ohms to 2 or 3
ohms speakers, 6/-. BM/T Ratios 80/1 and 42/1 for
primary loads of 15,000 and 22,000 ohms and 3,000
to 5,000 ohms to 2 or 3 ohm speakers, 6'-. MR/15,
rating 15 watts max. 18 watts. Ratios available, single -
ended or push-pull, 13. 16, 18, 20. 22, 27, 33, 40. 52.
66 and 80/1. Primary loading, 2,000 to 16,000 ohms.
Secondary impedance. 1 to 30 ohms. Maximum
Primary current for single -ended stage 90 m.a. for
Push-pull stage, 100 m.a. in each half of primary.
39/9. MR30, specification as above but rating 30
watts, maximum current in each half of primary 170 
ma., 49/6. Full instructions with each transformer.

NOW send your orders and enquiries for our
Prompt attention. C.W.O. or C.O.D., which-
ever best suits you. If you send C. W.O. please
include sufficient for postage and packing.

VALLAN CE'S
The Short Wave Specialists

144 BRIGGATE, LEEDS, I.
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SORRY!
if you've had to wait for

our catalogue. We are

awaiting a fresh supply

from the printers, and

these will be available

shortly. (6d. each.)

DENCO (CLACTON) LTD.,
Old Road, Clacton -on -Sea

'Phone: Clacton 151

0/100

A NEW
100 kcs.
Quartz Crystal Unit for Amateur
Frequency Standards, with 5 star fea-
tures.
* Accuracy better than 0-01%.
* New angles of cut give a temperature coefficient

of 2 parts In a million per degree Centigrade
temperature change.

* Vitreous silver electrodes fired direct on to the
faces of the crystal itself, giving permanence of
calibration.

* Simple single valve circuit gives strong harmonics
at 100 kcs. intervals over the range 100 kcs. to
20,000 kcs.

* Octal based mount of compact dimensions.
Full details of the PRICE 451- Post Free.
05/100, including circuit, are contained in our
leaflet 01. Send stamp to -day for your copy.

THE QUARTZ CRYSTAL CO., LTD. (G2NK
G5MA, G2MR), 63-71 Kingston Road, NEW
MALDEN, SURREY. 'Phone : Malden 0334.

LABGEAR
Ask your Dealer

for

EXPERIMENTAL TRANSMITTING COMPONENTS
Inductances, Neutralising Condensers, R.F. Chokes,
Power Packs, Racks, Panels, Rotabeam Aerials,
Variable Capacitors and Aerial Feeder Spreaders,

or write for lists

Manufactured by

LABGEAR
Instruments and Communication Equipment

CAMBRIDGE
Phone 2494 (2 lines) Sales Organisation :
Grams : Labgear, Cambridge Willow Place, Cambridge
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LINAGLOW LIMITED

R.A.F. Portable
Transmitters

NEW AND UNUSED, containing a wealth
of valuable components useful to the amateur or
can easily be converted for use on Amateur Bands
Circuit Diagrams and Parts List supplied with each instrument.

EACH UNIT IS COMPLETE with valves, crystal, Litz
wound coils, morse key, variable condenser, relays, portable
aerial, resistors, chokes, condensers, etc.
POWER PACK with Hand Generator giving 6 volts and
350 volts.

LIMITED QUANTITY (approx. cost to manufacture C39).

PRICE inc. post and packing £5.5, 0
POST ORDERS ONLY

We regret that due to pressure of business we are unable to
handle showroom, caller or C.O.D. trade until further notice.

LINAGLOW LTD. Dept. MOjS.W.I
3 Hampstead Lane, N.6. 'Phone ; MOUntview 9432.

REDIFON
605A WAVEMETER

THE Rediffusion 605A Wavemeter has
been constructed to have a discrimina-

tion of 0.1 per cent over a range of frequencies
from 100 to 43,000 kilocycles (3.000 to 7
meters). This range is covered by using
8 coils, which are carried in a separate case
and are used in conjunction with a graph
card made out for each individual coil.
Tuning is by means of a variable condenser.

The wavemeter unit is light and compact.
weighing only 71 pounds, and is 5" x 8" x 8",
The construction throughout has been designed
to resist severe variations of climate in most
parts of the world. The eight coils are carried
in a case of similar size, weighing 4 pounds.
In use the coils are attached to two terminals
placed on the side of the wavemeter.

This instrument is available now. Further
details can be sent on request.

REDIFFUSI ON Ltd.
Designers and Manufacturers of Radio Communication and

Industrial Electronic Equipment
(Subsidiary of Broadcast Relay Service Limited)

CARLTON HOUSE, REGENT ST.S.W.I

Complete Transmitter

Top Panel of Transmitter

THESE ARE IN STOCK
Time Bases (Scanning Generators), by

0. S. Puckle, M.I.E.E. 16s. (postage 4d.)
Television Receiving Equipment, by

W. T. Cocking. A.M.I.E.E. 10s. 6d. (postage
4d.)

Short Wave Radio, by 1. H. Reyner, B.Sc.
(Hons.), A.C.G.I. 10s. 6d. (postage 4d.)

Cathode -Ray Oscillographs, by J. H.
Reyner, B.Sc.(Hons.). A.C.G.I. 8s. 6d.
(postage 4d.)

An Introduction to the Theory and
Design of Electric Wave Filters, by F.
Scowen, B.Sc., A.Inst.P. ISs. (postage 4d.)

Worked Radio Calculations, by A. T.
Wins, A.M.I.E.E. 6s. 6d. (postage 3d.)

Classified Radio Receiver Diagrams, by
E. M. Squire. 10s. 6d. (postage 4d.)

Problems in Radio Engineering, by E. T.
A. Rapson, M.Sc., A.C.G.I. Ss. (postage 4d.)

Radio Upkeep and Repairs, by A. T. Witts,
A.M.I.E.E. 7s. 6d. (postage 4d.)

The Wireless World Valve Data. 2s.
(postage 2d.)

Radio Valve Manual. 3s. 6d. (postage 2d.)
Short Wave Wireless Communication,

by Ladner and Stoner. 35s. (postage 6d.)
High Vacuum Technique, by 1. Yarwood,

M.Sc., A.Inst.P. 12s. 6d. (postage 4d.)
Handbook of Technical Instruction for

Wireless Telegraphists, by Dowsett and
Walker. 30s. (postage 6d.)

Write or call for complete list, Id.

THE MODERN BOOK CO.
(Dep. V) 19-23 Praed Street, London, W.2
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THE

"PYROBIT"
Soldering Iron

British Pace^:
No. 560806

for Precision
Wireless Work

Can be operated like a pencil.
With only 45 watts a Bit Temper-
ature of over 300 C. is obtained.

For all voltages from 6-250 V. Delivery from Stock.

THE ACRU ELECTRIC TOOL MFG. CO., LTD.
123 Hyde Road, Ardwick, Manchester, 12.

Phone ARDwick 4284

SMALL MAINS
TRANSFORMERS

for Midget Radio, Amplifiers,
Power Packs, etc.

Primary tapped 100;110, 200/210, 220/230
and 240/250. HT output 250-0-250 volts
70 mA. LT tapped for 4- or 5 -volt Rectifier.
LT tapped for 4 -or 6 -3 -volt valves, and centre -
tapped. Size only 3- x 3" x 34" high. Cor-
rectly wound, interleaved and insulated ;
adequately cored. Colour code diagram
supplied. Price only 14/6, plus 1/- for packing
and postage.

As with all the merchandise we stock (over
8,000 lines) these are of excellent quality,
and not surplus junk.

Please don't write for a list, we have none at
present ; if you send your list, with a stamped
addressed envelope, we will price it.

WIRELESS SUPPLIES UNLIMITED
(at your SERVICE since 1925)

264.266 Old Christchurch Road, Bournemouth

PREMIER RADIO
(MORRIS AND CO. (RADIO) LTD.)

ALL POST ORDERS TO : JUBILEE WORKS.
167. LOWER CLAPTON RD., LONDON. E.5.
(Amherst 4723)
CALLERS TO : 169. FLEET ST., E.C.4. (Central2833j
1946 LIST now available ; hundreds of new lines.
Terms of Business: Cash with order or C.O.D.
over £1. All enquiries must be accompanied by a
24d. stamp.
BRAND NEW GOVERNMENT SURPLUS. Etc.

MANY ITEMS AT PRE-WAR PRICES.

ELECTROLYTIC CONDENSERS. 8 mfd., 500
v.w.,3/-;8 +8,500v.w., 3/11,16 mf.,150v.w., 3/-;
12 mf., 500 v.w., 4/6: 50 mf.. 12 v.w., or 25 mf..
25 v.w.. 2/3; 50 v., 50 v.w.. 3/-: 500 mf., 12 v.w.,
4/6.
MIDGET RADIO KITS. Complete with drilled
chassis, valves and loudspeaker, only cabinet
required, medium and long wave t.r.f., size 10x 6
x 6. 4 valve. inc. rect., tone control. AC/DC opera-
tion. 200/250 v. Circuit and Constructional
Details supplied. Price including tax 16/17/6.
MOTOR GENERATORS. Input 6 v. DC. Output
220 v. DC, 50 mA, with smoothing. 13/10/0.
ROTARY TRANSFORMERS. DC to DC. Input
12 or 18 volts. Output with 12 v.input: HT 200 v.
60 mA, and 8 v. 2 a, with 18 v. input; HT 300 v.,
70 mA and 12 v. 2 a, £2. Smaller model, input
12 or 18 volts, with 12 v. input HT 180 v., 30mA.
LT 4 v. 3a, with 18 v. input; HT 300 v., 30 mA;
LT 6.5 v. 3 a., 10/-. Input 24/28 v. Output
1,000-1,200 v., 70 mA, £2.
VIBRATOR POWER UNITS. Input 6 v. Output
120 v., 15 mA.L2/0/0. Input 12 v. Output 240 v.,
100 mA, 6 v. 10 a., 13/1010.
CO -AXIAL CABLE. Super quality, single,
screened, weatherproof, 1/6 yd.
PAPER CONDENSERS OIL -FILLED. I mf.,
200 v.w., 1/-; 2 mf., 350 v.w., 4/6; 4 mf., 250
v.w., 4/6; 4 mf., 1,000 v.w., 6/6.
LOUDSPEAKERS. Rola 5in., P.M., 21/6: 61in..
P.M., 22/6 ; Bin. P.M., 24/- ; 24in. P.M.. 25/-;
3fin. P.M., 30/-. Goodman's 10in., 6 -watt. 15
ohm. V.C., P.M., 47/6.
SUPERHET TUNING KIT, comprising 9 midget
coils for H.F., Aerial and Osc. covering 16-47,
200-557 and 700-2,000 m., suitable switch, all
padders and trimmers, 38/10. Worth double. Also
available a suitable 3 gang condenser with com-
plete S.M. drive and dial, 30/-.
FIRST -GRADE METERS. 3iin. diameter, I
milliamp. 12/12/0; 500 microamps, £2/18/6. 41in.,
I milliamp, 1315/0: 500 microamps, £3/11/6.
Westinghouse Meter Rectifier for either type,
10/-. Multiple shunts. 10, 100, 500 mA, 10/-. Any
value multiplier, 2/6 each.
SUPER QUALITY AC/DC 15 W. AMPLIFIER.
3 -stage, high gain, push-pull, in steel cabinet.
115/15/0.
AC/DC AMPLIFIERS. 5 watts output, high gain.
three -stage feedback, £81810.
BATTERY CHARGERS for 2 v. batt. at 1 a., 25/-;
for 2, 4 or 6 volt batt. at la.. 45/-; for 6 v. batt.
at 1 a., 30/-; for 2. 6 or 12 v. batt. at 1 a.. 49/6:
for 6 v. or 12 v. batt. at 4 a., 14/0/0.
MAINS TRANSFORMERS, 300+300 v., 60 mA,
three 4 v. 2-3 a. windings, 25/-: 350+350 100 mA. 5
v., 2 a., 6.3 v., 2-3 a., 29/-; 350+350 100 mA. three
4 v. 2-3 a. windings. 29/-: 350+350 150 mA, 4 v.,
2-3 a., 4 v. 3-6 a., 4 v. 1-2 a., 4 v. 1-2 a windings,
39/-; 350+350 150 mA. 5 v. 2 a.. 6.3 v. 2 a., 6.3 v.
2 a., 36/-; 500x 500 250 mA, 5 v. 3 a.. 6.3 v. 2 a.,
6.3 v. 4 a., 65/-; 425-1-425 200 mA, 4 v. 2-3 a.. 4 v.
2-3 a.. 4 v. 3-6 a.. 47/-; 350+350 150 mA.4 v..1-2
a., 4 v. 2-3 a., 4 v. 3-4 a.. 36/-; 500+500. 150 mA
four 4 v., 2-3 a.. LT windings, 47/-.



126 SHORT WAVE MAGAZINE APRIL 1946

LONDEX for RELAYS
AERIAL CHANGE -OVER

RELAY
for Radio Frequency

Type A.E.C.O. 4.

3 V.A. Coil Consumption,
especially designed for Trans-
mitters, High Frequency
Heating, Amateur Stations,
etc. Ask for leaflet 112, SW.

I ONDE X LTD
MANUFACTURERS OF RELAYS

201.ANERITI ROAD- LONDONSE20

MORSE CODE TRAINING
There are Candler Morse
Code Courses for
Beginners and

Operators
SEND NOW
FOR FREE

" BOOK OF FACTS "
It gives full details con-

cerning all Courses.

THE CANDLER SYSTEM CO.
(S.M.), 121 Kingsway, London, W.C.2.
Candler System, Co. Denver, Colorado, U.S.A.

SOUND EQUIPMENT

30'SO Watt High Quality Amplifiers, mixing for
microphone and gramophone or electric guitar.
Outputs for any number of speakers, 2,'3, 8 and
IS ohms.

AC/DC 12 watt Miniature Amplifiers, micro-
phone and gramophone mixing. Amazing
performance. E8 10  0 complete.

Goodman Speakers: -12" C6 15  0; 10- 6 watt
heavy duty with multi -match push-pull trans-
former, complete in grey cabinet 59'6. Portable
and 18" cinema speakers in stock. 64" speakers
in grey jndustrial cabinets 39:6.

Large range of Radio Equipment available.

UNITED ELECTRONICS LTD.,
156 NORTH END ROAD, LONDON, W.I4

RADIO CAREERS
AN IMPORTANT GUIDE
"Engineering Opportunities" indicates clearly
how all engaged in the Wireless industry can
equip themselves for safe and highly -paid posts
despite the keener competition which will come
with a return to peace -time conditions.
This modern guide contains 112 pages of highly
useful information. It gives full details of our
very comprehensive series of modern WIRELESS
COURSES, including General Wireless, Short
Waves, Wireless and High Frequency,
Talking Picture Engineering, Television and
Radio Servicing, etc.
TELEVISION AND RADIO SERVICING
There is no doubt about it that there will shortly
be an enormous boom in Television and unlimited
opportunities for trained men. Our special
TELEVISION and SERVICING Courses are
fully described in the handbook.
"ENGINEERING OPPORTUNITIES" also ex-
plains the most efficient way of preparing
candidates for such recognised Examinations as
A.M.I.E.E., A.M.Brit.I.R.E., City and Guilds,
etc.

WE DEFINITELY GUARANTEE
" NO PASS-NO FEE "

The Wireless industry is alive with possibilities. In
your own interests you should write for your copy
of "ENGINEERING OPPORTUNITIES" to -day. It
will be sent FREE, and the book is bound to indicate
manyopportunitieswhich otherwise you might miss.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

149 Shakespeare House,
17.19 STRATFORD PLACE, LONDON, W.I

Ideal for
High and Low

Voltage Testing; 1;30,
100j850 A.C. and D.C. Allowance made
on old models. Send for interesting leaflet
L34 on Electrical and Radio Testing,

from all Dealers or direct.

1--I 0 A. C.
Short -Wave Equipment

Noted for over 15 years for . .

Short -Wave Receivers and Kits of quality

One Valve Kit, Model "C" Price 20/ -
Two "E" 43/ -
These kits are complete with all components.
accessories, and full instructions. The
prices are inclusive of postage and packing.
Send stamped addressed envelope for

descriptive catalogue
A. L. BACCHUS, 109 Hartington Road,

London, S.W.8
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NINETEEN YEARS AGO

CRYSTALS
Were first produced by

BROOKES MEASURING
TOOLS

Now as BROOKES
CRYSTALS LTD.

We offer you quartz plates backed by years
of experience and knowledge. Used by
Research Laboratories all over the country,
they have earned a reputation for accuracy
and reliability.
Frequencies from 50 kc/s. to 10 mc/s. In all
the usual cuts and accuracies to within 0.01%
(or 0.001% if required).
7 mc/s. E1.12.6, and E2.0.0. from stock.
7 me/s. E1.17.6, and L2.7.6 to order.
100 kc/s. reference units, E2.10.0.
100/1000 kc/s. Dual freq., L3.0.0.

Electronic apparatus made to order.
All enquiries are welcomed to :-

51,53 Greenwich Church Street,
London, S.E.IO. 'Phone Greenwich 1828.

UNSURPASSED
for SHORTWAVE WORK

Ericsson Supersensitive Telephones simply
annihilate distance. Perfect in tone. Really
comfortable in wear. British made. All

good dealers 25,- ora.direct

SUPERSENSITIVE
TELEPHONES.

56 Kingsway, London, W.C.I
HOLborn 6936

Ps
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TYPE T.R - SQUARE LAW

Max.
Capacity

List
Price

Max.
Capacity

List
Price

100 pF 19;6d. 300 pF .27,6d.

150 pF_._ 20/- 350 pF 30/-

200 400 pF. 32/6d.

250 pF 25,1- 500 pF_ 35: -

SYDNEY S. BIRD & SONS, LTD.
Cambridge Arterial Road, Enfield, Middx.

TRANSFORMERS FOR AMATEURS
We can supply transformers of standard types,
or constructed to specification. We will
forward a quotation upon receipt of details.
The following examples show the type of
equipment we can supply.

MAINS TRANSFORMERS
Secondaries

5.0 volts 3 amps, 6.3 volts 4 amps £3 5 0
750-0-750 volts, 250 ma. .. £3 15 0

1.000-0-1,000 volts, 250 ma. .. £4 5 0
1.500-0-1.500 volts, 250 ma. .. £4 15 0
1,500-0-1,500 volts. 400 ma. .. £8 7 6
2,000-0-2.000 volts, 250 ma .. £8 10 0

2,000-0-2,000 volts, 500 ma. .. £15 0 0

Filament Transformers for use with High
Voltage Rectifiers

Secondaries
2.5 volts, 10 amps (C.T.) . . £1 7 6
4.0 volts. 7 amps (C.T.) £1 10 0

Chokes
5 15 henry, 250 ma. (Swinging).. £1 17 6

.-. 19 henry. 300 ma. (Swinging).. £2 0 0
5 20 henry, 500 ma. (Swinging).. £3 15 0

20 henry. 150 ma. (Smoothing) £1 3 6
10 henry, 250 ma. (Smoothing) £1 7 6

Also available to order, Driver, and Modula-
tion transformers. Output transformers (multi -
ratio. 15 watt rating). condensers, rectifiers. etc.

AMATEUR WIRELESS SUPPLIES
Temporary Address -

16 Crystal Palace Parade,
Upper Norwood,

LONDON, S.E. 19
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No Introduction needed !

°1-0

If you were in any section of Radio Communi-
cation during the war period you are almost
certain to have already been introduced to
S. G. BROWN Headphones.

The excellent service they rendered in winning
the war is now available to all radio enthusiasts.

For quality reproduction and maximum results
on all wave bands, there are no finer headphones.

Send for illustrated Brochure " S.W."-it gives
full details of the three following types :-

Type " A" Adjustable Reed Movement, 57/6
Type " F" Featherweight, 23/-. Type " D1 " 3216

ict a
VICTORIA ROAD, NORTH ACTON, LONDON, W.3 ACORN 5021

THE ONLY
SOLDER WIRE
WITH 3 CORES

OF FLUX.

Firms are invited to write for comprehensive technical
information, including useful tables of melt:ng points, etc.

Sent free wi h testing samples.
MULTICORE SOLDERS LTD.,

Mellier House, Albemarle St., London, W.1
Telephone : Regent 1411 (P.B.X., 4 lines).

APPROVED BY
A.I.D. to D.T.D. 599
G.P.O. and all other

Government
Departments.

 Contains 3 cores of extra
active non -corrosive flux.
No extra Flux required.

 Speedily makes sounJ
oints on oxidised surfaces.

 Most economical solder
to use to ensure speed in
production and freedom from
'1 dry " or H.R. joints.

Single reel rate nominal
1lb. reels. List Prices.
High Tin 60/40 Alloy.
14 SWG - 6/-
18 SWG - 6/9
Standard 45.55 Alloy
13 SWG - 4/10
16 SWG - 5/3
cwt.-ton lots at bulk

rates. 6d. cartons for home
use, available at most good
radio and electrical dealers,

ironmongers, etc.
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Reasonable Price, Safe
and Robust . .

CATHODE RAY TUBE UNIT
made by

MULLARD
The Cathode -Ray Tube unit shown (type B.I00) is robust and fool-

proof. It is safe because all high -voltage leads are enclosed. It has

controls, tube and deflector -plate connections readiiy accessible.
The price - 12 gns. (less 15% for educational use) - makes
possible a unit for each group of students. For folder giving further
particulars, write to:

The Mullard Wireless Service Co. Ltd., Measuring Apparatus Section,
Century House, Shaftesbury Avenue, London, W.C.2
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