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46-range  Model 7 40-range Mecdel 40 " v | .
Universa' AvoMeter. Universal AvoMeter. Avo "’ Valve Tester with Universal Panel.

PRECINION NETERS
that Nlaster every Jlesting Peoblem

Hicn accuracy, simplicity, exceptional versa-

tility and proven reliability have won for
«Avo” Instruments a world-wide reputation

fOi‘ supremacy wherever rapid precision test

work is demanded. There is an «AvVO~

instrument for every essenlial electrical test. ELECTRIC AL ME AS URING
OTHER “AVO?” [INSTRUMENTS (not illustrated) l N ST R U M E NFS

High Resistance AvoMinor. The*“AV0O” Bonding Meter, BRITISH MADE
«AVO”Low Resistance Ohmmeter. The“AVO”Millichmmeter.

& Write for fully descriptive literature dealing with any in-
The AvoDapter. 9-pin AvoCoupler.

strument in which you are interested, and for current prices.
~ole Proprietors and Manufaciuvers:
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., Ltd., Winder House, Bougla- $¢, Londeon, S.W.1

"Phone: Vicloria 3404-7.

All-Wave “Avo’’ Oscillator “Avo " Test Rridge Universal AvoMinzr D.C. AvoMins:
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A NEW CONCEPTION OF
WORLD ENTERTAINMENT

Mid-West Radio brings the world to your fireside—
but that is a'commonplace in these days.
Mid-West Radio achicves much more. It gives a
quality of reproduction that makes ordinary radio
sound like a fair-ground steam band compared
with a symphony orchestra.

THE
WONDERFUL
Organ-Fonic
TONE FILTER

This umque feature consists of a
series of organ type rc:.onntmg pipes
arranged in graduated sizes.  They
improve reproduction beyond behef
giving to both voices and music
their  true  naturaluess, colour,
vibrancy and reality.  If you want
to blend harmonies, to enrich the
tone, to accentunate the Dbass or
treble all you need fo do is to
touch the appropriate Organ Key
Control. You are master of the  controlling the tone values as a

Wireless

i

JjuLy, 1040.

VARIABLE CONDENSERS
Our standard range of micro-variables are of all- brass con.

struction with heavy gauge vanes and a
special device electrically short-circuits the
bail - bearing spindie, giving noise - free
operation with smooth control and
avoiding the. troubles inherent
with old - fashioned pigtails.

Ceramic insulation (RMX) is the latest
product of the laboratories. Note how
it improves at high frequencies.

Loss factor at 300 kc/s. 50, 000 kc/;

Quartz ......... Lo STANDARD TYPE PRICE
“ RMX " 4| 3.2 VCI5X 15 mmfd. H7
Micalex lI ¥4 18 VC40X 40 mmfd.

Porcelain ...... 85 YC100X 00 mmid. ...

Moulded mater:a| IOO 260 VCI60X 160 mmfd. (.0001 rid. ) 216

(Calculated from power factor with VC250X 250 mmifd. (.00025 mfd ) 2110

quariz taken as unity at 300 ke/s.) (All types can be ganged.)
NEW MIDGET TYPE

In response to a-high demand, particularly from Government Contractors

and Aircraft Radio manufacturers, for a high frequency tuning condenser,

occupying a minimum amount of MIDGET (Approx. max.

space, we have produced a new TYPE capac1ty) PRICE
range of Midget Micro-variables. MCI5X I5 pdf. . us
Precision built on the same lines  MC40X 40 p.f. 1t
as our standard range and with MC100X 100 p.f. 213
the following features not found MC7DX Double spaced 18

p.f
in any competitive range. MCI5DX Doublespaced I5p.f.  HIO
Shaft turned from solid meta! overall, giving accuracy not to be found in
condensers where the shaft is fabricated from a drawn }in. rod,
Ball bearing rotor with long bearing, so eliminating side play and at the same
time giving an extremely smooth bearing.
Both ball races electrically shorted internally by special Phosphor Bronze
shorting brushes, inside bearing.
First-grade Ceramic and all brass construction.

The New Raymart Catalogue shows dozens of New
Shortwave Components. Post free for 21d. stamp.

RADIONMART . ui%cham

GBN1 (Birmingham) LTD.

music—"“playing” the set to get
the musical effects you desire and

musical  director controls  his
orchestra.

SPECIFICATION

12 or 17 valve Chassis, 5 wave-
bands, 4%-2,400 metres, 1o watts
output, organ fonic tone flter with
dual speakers, four separate tone
controls—motor or manual tuning,
Sclectivity approx. 3K.C.  Sensi-
tivity approx. 1 microvolts,

12 valve Chassis complete

with speaker £95-10-9
12 valve Table Model £32-10-0
17 valve chassis  with

speakers £32-10-0
14 valve Table Model £39-10-0
17 valve Console £45-0-0

17 valve Autoradiogram 65 gns.

Full particulars from :
ELITE RADIO, 23A CONDUIT ST., REGENT ST., W.1

Telephone :

MAYFAIR 4088

GSRAM VALVES

NK 1N

UR SET
THE VITAL L‘ YO

IR

for ' nd Re liability
fficiency an VALVES
Efhici gQUIVALENT T . geTs
FoR ALL MAKE
Sole Distributors in. GREAT BRITAIN and EIRE:

SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED

38-9, UPPER THAMES STREET, LONDON, EC.4

www americanradiohistorv. com
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Simmonds Speed Nuts eliminate ordinary nuts and loclk washers.
They halve handling time, reduce assembly operations and
cffect considerable savings in time and costs. They are
unaffected by vibration and absorb any movement due to
temperature changes, Fitted with amazing speed, Speed Nuts
are extremely flexible in adaptation, being invaluable for
“blind” locations, For plastics, glass and porcelain, Speed
Nuts are the perfect fastening.

Enquiries are invited by Manufacturers and Designers.  Cur
Development Department will be pleased to collaborate and work out
the most effective designs to solve your assembly problems.

SIMMONDS AEROCESSORI ES L'm

GREAT WEST ROAD, LONDON.

www americanradiohistorv. com
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M-R- SUPPLIES——

Invite your urgent attention to the following EXCLUSIVE
BARGAIN OFFERS of high-grade Electrical Equipment:

AUTODAPTOR VIBRATOR UNITS. Ideal for ¥.T. supply independent of supply majns.
Input 6 voits from car battery. Output 115 volts 50 m.a, D.C. with 25-volt A.C. tap for
43 output valve heater. These brand new instruments cost £8 and were imported from
U.S.A. to run a midget receiver in a car. Thus they are suituble for mobile radio or
small amplifier or for A.R.P. In strong metal container, 5§in. > 4in. % 3iin. with long
input and output leads. P.C. output is fully smoothed. We offer 150 only at 25/- each.
ROTHERMEL-BRUSH D.104 MICROPHONE INSETS. The heart of the famous
5-guinea D.104 Microphone, only require suitable housing, Very exceptional opportunity
—last few at 22/6 each. Can be used just as supplied.
MINIATURE P.M. MOVING COIL UNITS. The heart of the finest Moving C'oil Micro-
phone, Diameter only 3in., fitted very latest alni magnet. Fine sensitivity and respouse.
Imped. 12 obms. Many hundreds now in use for intercommunication, public address
and for extension loudspeakers. A very popular offer at 12/6.
ROTARY CONVERTERS (now very scarcel. E.D.C., complete with silence cabiret and
radio filter. Inpub 220/22¢ v, D.C,, output 220 v. A.C. 120 watts, fiue col ion,
£6/15/~. Westinghouse, input 100/120 v. D.C., output 110 v. A.C., 1,500 watis (1.5 kva)
very useful and .efficient machine in perfect condition (list £38), £8:10/-. Anode con-
verter, comprising $ h.p. 109,120 v. D.C. motor direct coupled to M.L. generat
100 v. 150 m.a. D.C. and 6 v, J amp. D.C. Ideal for amplifier, etc., £6/10/-.
stock gome brand new Capacitor Start A.C. Motors, 1/6th and 1/4th h.p. Stocks very
difficult to maintain—please enquire. ]
SLIDING RHEOSTATS. Fully enclosed " Safety First ” pattern. Fine smooth action.
Following ratings in stock: 10 ohms 3 amps., 50 ohms i} amps., 100 chms 1 amp.,
200 ohms .7 amp., 400 ochms .7 amp., and 550 chms .5 amp. Any one, 12/6. HEAVY
DUTY MOTOR STARTERS (no-volt release), 230/550 voits, 2-5 h.p., with eight stud
contacts, 22/6.
POST OFFICE STANDARD RESISTANCE BOXES (Phag type). Taps 50, 100, 200,
300, 400, 1,000 and 2,000 ohms (total 4,050 obme). All perfect as new, 25/
MAINS TRANSFORMERS, Really first-class job by Standard Telephones. Primary
200/250 v., secondary 350-0-35¢ v. 120 m.a., 2.5 v, § amps. and & v, 2 amp., 8'6.
Also STEP-DOWN TRANSFORMERS for chargers, ete., prim. 200,250 v., secondary
7, 11 and 15 v. (tapped) at 2 amps., 10/11. Or secondary, 22 v. 2 amps., 12/-,
SERVICE EQUIPMENT. . ““ Avo ” Valve Tester complete with British and U.S.A. valve
panels and “ dealer ” panel, £11. Philco Short-wave Oscillator ard Fkco Med. and
Long ditto (less batteries), £8/10/- the pair. :
ROTHERMEL DE LUXE PIEZO-CRYSTAI: PICK-UPS. (Remarkable opportunity for
* the finest pick-up ever produced.) The original 4-guinea lift-head model with ball-
bearing tracking arm, brand new and fully guaranteed, 37,6 each. We now have
hundreds of very satisfied customers for these.
Also FINAL OFFER of the NEW JUNIOR PIEZO-CRY¥STAL at special price of 18/8.
Also REPLACEMENT HEADS for GARRARD arm, bringing your old machine right
up to date with a revelation in performance, 28/6. FEutrust your pick-up order to us—
we have the finest bargains in high-quality models.
LOW TENSION RECTIFIERS (Standard Telephones). Delivery 12 volts 1! amps. An
efficient charger ean be very easily made with these permanent metal rectifiers, 10/8.
RADIO INTERFERENCE SUPPRESSORS (Post Ollice spec.). Definitely cut out all
interference introduced through house mains—hundreds in use. Easily fitted—diagram
supplied. _Complete, 16.
PLEASE ENQUIRE I'OR RECORD CHANGERS, GRAMO. MOTORS, TIME SWITCHES,
RELAYS, MICROPHONES, BATTERY CHARGERS, METERS, etc.

V.R. SUPPLIES, 63, New Oxjord St., London, W.C.1. 'Phone: MUS, 2958

Wireles
“ World
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OUTSTANDING SUCCESS

MODEL M.U. 540

CASH PRICE

£7.0.0

in Walnut Cabinet.

De Luxe Model in Bird’s
Eye Maple Cabinet

£7.2.6

SETS 4 NEW STANBARD IN RADIO!

\
BRIEF SPECIFICATION :—
Equally suitable for Home [ 110/250 @ Size [3” x 8%”
and Overseas use @ AC/|x6”. For export, special
DC mains operated 5-valve {nett prices are available
Superhet with AVC e 2- [for immediate shipping.
wave bands 13/50 metres 4
and 200/550 metres@ Large
63" Electro Dynamic Re-
producer ® Supplied com-
plete with aerial attached
@ No earth required @ Can
be adapted to any voltage

Write for literature of the above and w
other models to :—

R. N. FITTON LTD., BRIGHOUSE, YORKS, ENGLAND

@ Al export orders receive preference.

onLD TRADE

TRANSFORMER

LAMINATIONS

Stamped from High Grade Steel, wired
and packed in the same consecutive order
as they leave the press, ROLA laminations
create low transformer costs by their
saving on labour. Eight standard sizes of
E’s and P’s are available from stock, to-
gether with associated clamps and covers.
Core dimensions £ to [4”. A com-
prehensive Bulletin with design data for
manufacturers will be sent on.request.

BRITISH ROLA LIMITED

MINERVA ROAD, PARK ROYAL, N.W.I0
WILLESDEN 4322

AND NOW - - -
MCCLURE AMPLIFIERS

YOU already know our FEEDER UNITS,
the outstanding qualities of which have
been recommended by the ‘‘ Wireless World **
in words which we cannot better. -

AUDIO AMPLIFIERS

worthy of these radio units are now available,
at prices well within the means of all
Genuinely flat response from 30 to 15,000
cycles. Hum level inaudible at full gain.

These are, of course, also suitable for use
independently as gramophone amplifiers, or, in
a modified form with an additional stage, as
microphone amplifiers.
Model ACA [48. 3-stage A.C. Amplifier, consist-
ing of triode stage followed by phase-splitter
driving two large triodes in push-pull with undis-
torted output of [4-watts., Resistance coupled
chroughout. Input voltage of 3.5 volts, Alternative
input of 1.5 volts, if required. H.T. ecnsumption ;
{80 mA, at 400 v. Generous power pack, with
spare H.T. of 25 mA, at 400 v. and L.T. of 4.5 ampa,
at4v.

Price, complete with valves £8-’8-6
Universal models also available.

Enquiries invited for larger installations suitable for Public
. Address .of all kinds.

Send for particulars to :

| JOHN MECLURE LTD. ==

——
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Circuit :

Power Pack. Hum-free operation. For

circuits £4-10-9,

Complete Kit of Parts with drilled chassis, all components.
Completely wired and tested £5-10-0.

Wireless
World

use in Phones or P.M. Speaker.

Send for full details.
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PREMIER RADIO i

2 NEW PREMIER S.W. A.C. RECEIVER KIT e

In response to many requests we have now produced an A.C. version of the popular Premier Short Wave SG3 Kit.
Pentode H.F. Stage, Pentode Detector, Beam Power Output, and F.W. Rectifier.

290-250 v, A.C./Opzration. Built in

Plug-in Coils covering [3-170 metres, 4 valves and fu!l instructions and

"LEARNING MORSE"

Pramier Mo s Key on Bakelte g3
5/10

10/-
Complete Kit of Parts {cr Valve Oscﬂ-
lator as described in W.W, * Learn-

ing Morse”’ 25/-
SHORT- WAVE GEAR

Short-Wave Coils, 4- and 6-pin types, i3-26,
22-47, 41-94, 78-170 metres, 2I- each, with circuit,
Premier 3-Band S.W. Coil, 1125, 19-43, 38-86
metres. Suitable any type circuit, 21,

Plain or Threaded,

General Purpose Morse Key ...

Balelite Buzzers ...

4-pin or é-pin Coil Formers.
12 each.

Utility Micro Cursor Dials, Direct and 100 : 1
Ratios, 4/3. .
New Premier 2-Gang S.W. Condenser,
2 x,00015 mf, with integral slow motion, 5I9.

Bakelite Dielectric Variable Condensers,
0003 and .0005 mf. Suitable Tuning or Reaction,
16 each.

Short-Wave H.F. Chokes. 10-100 m., 10ld.
each, High grade Pie Wound US.A. type,
H? each.

Lissen Dual Range Screened Coils. Medium and

Long Woaves, 2/9 each.

PREMIER 1940 HIGH
FIDELITY AMPLIFIER KITS

Each Kit is complete with ready drilled chassis,

selected components, specially matched valves
and full diagrams and instrucrions.

Completely

Kit of Parts Wired and

: with Valves, Tested.
3-watt A.C. Amplifier £2 £3 4 ©
3-wart A.C.ID.C. ,; £2 6 6 £3 4 0
6-watt A.C, £ 2 6 £ 0 0
£-10-watt A.C./D.C. £5 5 0 £ 2 6
15-watt A.C. » £6 14 0 £ 2 6

Black Crackie Steel Cabinet 15- extra.

SHORT-WAVE CONDENSERS

Trolitu! insulation. Certified superior to
ceramic. All-brass construction. Easily ganged.

i5m.mfd. ... 19 100m.mid. ... ... 273
25 m.mid. .. 2/~ 160 mmfd. ... ... 2/6
10 m.mid. ... 2/- 250 m.mfd. .. 210

MOVING COIL SPEAKERS

All complete with transformer. Rola 8 in.
pP.Ms, 16/6; 10 in, P.M.s, 226 ; G.12 P.M.s,
66/-.

ENERGISED MODELS

Plessy 8 in., 175 ohm, field, 7/6; G.12 ener-
gised, 59/6. 10in. B.T.H. |, 600 ohm fleld, less
transformer, I1;6.

PREMIER SHORT-WAVE KiTS
for OVERSEAS NEWS

Incorporating the Premier 3-Band S.W, Coil. [1-86
Metres without coil changing. Each Kit is com-
plete with all components, diagrams and 2-voit
valves. 3-Band S.W. | Valve Kit, 14/9. 3-Band
S.W. 2-Valve Kit, 2216,

DE LUXE S.W. KITS

Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instructions
for building and working. Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adaptcr

Kit ... .- . oo 20
| Valve Short- Wave Supex het Converter

Kit ... . 23i-
1 Valve Short-Wave AC (upcrhet Con-

verter Kit .., . 2613

2 Valve Short-Wave Receiver Kit ... 291-
3 Valve Shorc-Wave Screen Grrd and Pen-
tode Kit . . &8l

MAINS TRANSFORMERS
Wire-ends. All L.T. Windings
- Centre-Tapped
SsPp. 301 300-300 v. 150 m.a. 4v.2-33,4v.
2-3a,4v. fa,4v. la ... ... 15/.
SP. 350A 350-350v. {00 m.a. 5 v. 2a (not
CT)63v23a 14/-
SP.350B 350350 v. 100 ma, 4 v. 2- 33,
4v. 2-3a, 4v.2-3a .. 14,
SP. 351  350-350 v. 150 m.a. 4 v. |—2a,
4v.2-3a, 4v. 3-4a 15/~
SP.352  350-350v. [50 m.2. 5 v. la 63w,
2,63 v, 2a. 15,9

MATCH MAKER U N IVERSAL
OUTPUT TRANSFORMERS

Will match zny output valves to any speaker
impedance.

GRAMOPHONE MOTORS
and PICK-UPS

Special Offer of Record Auto-Changer
Units for A.C. Mains by famous manufacturer,
Play 8 records. Latest type Magnetic Pick-up,
Auto-stop, Start and Rejector. Limited number
oniy at £4.19.6. Carriage Paid.

A.C. Gramophone Motors.

100-250 v. I2-inch turntable. Adl‘.o-atop.
Hum free .., 35/~
A,C.ID.C, Modei 52/6
A.C. Gramophone Umt.
Complete motor and ple-UD Auto-stop
and start . . 52/6
A.C.ID.C. Model’ . .. ¥16
Premier P:ck up Heads.
Will fit any tone-arm. 573

ANOTHER SPECIAL OFFER

Rothermel Brush Piezo Crystal Pick-ups
New Junior P.U. with arm, 19/6. Standard S.8.
Mode!l with arm, 29/6. P.U. head only, De Luxe

Model, 19/6.

Il ratios from [3:) to 80:1, 5-7 watts, 15,9,
10-15 watts, 20:6. 20-30 watts, 35/~
Auto Transformers. Step up or down. 100-125v.
1o 200, 230 or 250 v. A.C., 60 watts, §;11 ; 125 watts,
13/6 ; 250 watts, 18/6.
L.T. Transformers, all C.T.
4v.2-3a gt 63v.2-3a, ... .. %l
25v.5a. . 9/ H 75v.3a. e o9
5v.2-3a. 911 12v. 342, 15/~

Lissen Hypernik GPP Driver Transformers.
Ratio 8 : 1. 4/3.

Push-Puil Driver Transformers ... 66
Universal Output Transformers. I} Ratios.
Single or Push-Pull ... . .. 66

REPLACEMENT VALVES

FOR ALL SETS

Europa Mains Valves. 4 v, AL, Types
A.C.IH.L, ACIL, A.C.IS.G, AC.IVMSG.,
AC.H.P,, ACJVHP, ACP., =2l 53 each.
A.CIUH.P., A.CIVH.P, 7-pin, 7i6. AC.IPens,
LH., 76; ACIPX4 U3; Oct. Freq
Changers, 8/6; Double Diode Triodes, 716;

| 31-watt DH. Trlode, 919. 350 v. FW. Rect., 5/6 ;

500 v., 616. 13 v. .2 amp. Gen. Purpose Trlodes,
816 ; H.F. Pens. and Var.-Mu. H.F. Per,, Double
Diode Triodes, Oct. Freq. Changers, &/6 each,
Full and Half-wave Rectifiers, 616 each,

Triad U.S.A. Valves.
We hold the largest stocks of U.S.A. tubes in this
country and are sole British Distributors for
TRIAD High-grade American Valves. All types
in stock. Standard types, 5/6 each. All the new
Octal Base tubes, at 616 each,

Clearance Line U.S.A. Valves,
U.S.A. Types, 24, 30, 35i5!, 55, 56, 57, 71,
2A5, 2A6, 2A7, 2B7, 6A7, 210, 250, 12Z3,
2 for 3i-,

85,
all

NEW PREMIER 1940 5v5
COMMUNICATIONS RECEIVER

£9.9.0

Send for details.

PREMIER BATTERY
CHARGERS for A.C. Mains

Westinghouse Rectification
compiete and ready for use

To Charge : 6 volts at | amp, 22/6
2 volts at % amp. 11/9 12 volts at | amp. 24 6
6 volts at } amp, I9 - 6 volts at 2 amps. 37 6

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2id. STAMP,

YOU MUST HAVE OUR GIANT 1940 ILLUSTRATED CATALOGUE
OVER 100 PAGES.

AND VALVE MANUAL

PLUS
POSTACE
2id.

PRICE

PREMIER RADIO GO.

ALL POST ORDERS to :

JUBILEE WORKS,
LONDON,
CALLERS to: dJubilee Works, or 169, Floet Street, E.6.4 (Contral 2833), or 50, High Street
———————wed Clapham, S. W4 (Macaulay 2381).

167, LOWER CLAPTON ROAD,
~E.5 (Amhersl 4723).

ca—
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MADE IN ENGLAND.

OSRAM VALVES are all British—they are
manufactured throughout in England and every
valve is fully tested under working conditions.

TO SUIT ALL PURPOSES

For the amateur and experimenter, specialised
types are available, and of particular interest
are the valves for short-wave reception, and power
amplification.

Osram Valves for SHORT WAVES are designed
with careful attention to all the essential features
—high input impedance, low leakage, short leads,
minimum electron transit time,

.For POWER AMPLIFICATION, Osram Valves

have always been famous.

An Example.

TYPE Z62 Technical data sheets
For H.F. amplification are available for each
from 50 down to 3} ‘ type of Osram Valve.

metres, [.F. amplification,
detection or high gain
high fidelity audio.

THE GENERAL ELECTRIC CO. LTD,,

Magnet House, Kingsway, London, W.C.2
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COVERING EVERY WIRELESS INTEREST
30th Year of Publication

Proprietors : ILIFFE & SONS LTD, No. 1057 ' " Vol. XLVI. No. 9
Editor :
HUGH §. POCOCK. jULY 1940
Editorial,
Advertising and Publishing Offices : :
DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.1. ) C O n t e n t S
Telephone : Waterloo 3333 (50 lines). EDITORIAL COMMENT . .. .- - <. .. 313
Telegrams : “ Ethaworld, Sedist, London,” .
clograms: * Bihaworld, Sedsl, London AMATEUR DF: DESIGN OF A SIMPLE DIRECTION
Coventry ; 8-10, Corporation Street. : FINDER. By Alexander Black c e - 316
Telegrams : Teiephone : PROBLEM COR..\ ER .. . .. . .. .. 319
“ Autocar, Coveniry.” 5210 Coventry.
PRINCIPLES OF FAULT-TRACING: Part II—APPLYING
_ BIRMINGHAM : BASIC IDEAS TO SPECIFIC CASES. By W. H. Cazaly 320
Guildhall Buildings, Navigation Street, 2. UNBIASED. By Free Grid .
Telegrams ; Telephone : o o o o S - 3%
- ® Autopress, Birmingham.” 2971 Midland (5 lines). LETTERS TO THLE EDITOR . . .. .. .. 325
MaNCHESTER : 260, Deansgate, 3. SHORT-WAVE BROADCASTING STATIONS .. . .. 327
" mﬂg ClegTamS Blackmfggvﬁoge {s tines). SHORT-WAVE RECEIVING CONDITIONS .. .. .. 328
APPARATUS REVIEWED . .. 329
Grascow : 268, Renfield Street, C.2,
Telegeams D DIVERSITY RECEIVERS : EQUIPMENT IN SOUTH ATRICA ‘330
“Jliffe, Glasgow.” Ceutral 4857 )
CURRENT TOPICS .. .. .. .. .. .. .. 331
PUBLISHED MONTHLY. NEWS IN EXNGLISH FROM ABROAD .. .. .. .- 333
Price: One Shilling ——— - . . )
| (Publication date 20th of preceding montt.) MORSE KEY MANIPULATION. By H. T. Jones .. .. 334
THE «“DOUBLE-DECCA " : Test Report .. .. .. .. 336
Subscription Rates :
RATIONALTSING BROADCAST RECEIVERS.
Home and Abroad, 14/- per annum, B
y J. A. Sargrove .. . .- .. 338
As many of the circuits and apparatus described in these RANDOM RADIATIONS. By “ Diallist .. .. .. 343
pages are covered by patents, readers are advised, before
makmg use of them, to_satisfy themselves that they would RECENT INVEXNTIONS .. .. .. .. a4z
nol be infringing patents. - o - 345

INTEREST and ENTERTAINMENT—]

The limitations of the so-called all-wave tyvpe of receiver is most evident when listenin
in on the lively ether on 7 to 5§50 metres . .«

witTH A—m— e

TROPHY

“6’, ii877

Recommended receiver iln the A new super 8-valve A.C. com-
junior corumunications class, 6

. N 3 N tions model. R. all 3
valveg, electrical bhandspreading ﬁur;xm & o ’0 t] Tnstalled
and other refinements for reliable nds, 7 to 550 metres. Solo- Jns

£11 11 0 reception on 6.5 knob bandspread. £14 19 6 «f RADIO ROYAL

All-British to 545 metits, Speaker 46,3 extra Deferrel terms, Send ncw for lists, Demen-
ritis. ——7_(“”‘7 City Road, Lond o1 T "—T—' strations—note London addicsses. Available irom
TT 7 Y, Ci 0 ondon, B, el » Clissold 9873 all Dealers. Sestland : Utydesdale Supplies.
Fully Guaranteed. PETO sco co' LTD'! 41, High Holbon; W.C.1. 7Tel.: Holborn 3248, Manchestor : Wellworth Radio Ltd,
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AND SECURITY FOR

ENGINEERS

NOW is the time for every man interested in any branch
of Engineering to equip himself for a position of responsi-
bility and high pay by becoming Technically Qualified !

Practical expericnce alone is not sufficient; it is the man who has
studied the technical side of Engimeering and wmodern production
methods who can command big money.

The Engincer who can place a few letters after his name such as
AM.LMech.E.,, AMLE.E., AMULP.E. (dssociate Member Instilution
of Production Engineers), will always stand
head and shoulders above the unqualified

FREE 208-PAGE HANDBOOK

Send to-day for “ENGINEERING
OPPORTUNITIES.” This remarkable
guide describes the easiest way of pass-
ing the AMULCE., A.MULMech.E,
AMIEE, AMLAE, AMIPE,
AMIW.T, AMILRE., and similar
Exarinations. The handbook also gives
details of Courses in all branches of
Civil, DMechanical, Electrical, Molor,
Aeronautical, Radio and Production
Engineering, Draughtsmanship, Tracing,
fnspection, Building, Government Work, ctc.,
and explains the unique advantages of our
Nationally-Organised Employment Department.

WE DEFINITELY GUARANTEE

OCCUPATIONS
TRAINED |

IMPORTANT ||
TO THE

“NO PASS—NO FEE” . BRITISH INSTITUTE OF

[f you are earning less than £10 a week, youi ENGINEERING TECHNOLOGY,
cannot afford to miss reading “ENGINEERING ! 387, Shakespeare House, 17-19, Stratford Piace,

OPPORTUNITIES.” You should write (or sendi W.1

the coupon) for a copy of this 208-page guide to: Please forward Free of cost or obligation of any

the best-paid posts immediately—FREE and post free, i kind, your 208-page Handbook - ENGINEERING
. OPPORTUNITIES.” ’

BRITISH INSTITUTE OF!
ENGINEERING TECHNOLOGY :

387, SHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1

asmazan®

www americanradiohistorv. com




COVERING EVERY
WIRELESS INTEREST

ESTABLISHED
1911

No. 1657. Vol. XLVI. No. 9.

JULY 1940

Price One Shilling

Editorial Comment

Simplification and Rationalisation

URING the early days of the war we
warned readers that they might have to
face a drastic simplification in broadcast-
ing, not only in the transmissions, but also
at the receiving end. That prophecy, like many
another made before it was realised that many
months of relatively inactive warfare were before
‘us, seemed at first to have gone rather badly astray.
.But now that the blitzkrieg is upon us in earnest,
-1t is realised that the broadcast receiver industry
.must make sweceping changes if ‘it is to continue
-to supply home demands and, what is vastly more
important, extend its export trade. During the
last few months our correspondence from abroad
has proved conclusively that more foreign importers
are now interested in' British wireless apparatus
than ever before, and we are convinced that real
“opportunities exist for the industry, provided it can
grasp them. '

When we first raised the question of simplification -

it must be admitted that we were thinking solely
of the home consumer ; we considered that success
in the export market could be attained through
such aids to efficiency as standardisation of
components.

A contributor in this issue carries the whole
matter a stage further by proposing, for both home
“and export production, a more drastic simplification
than has hitherto been envisaged. Briefly, it is
proposed that, as a first step, British manufacturers
should concentrate on a single range of valves,
building around that range the best possible sets
that can be devised without making inroads on
supplies of vital material, and especially of imported
material. But this is to be only a beginning. Our
contributor goes on to make even more sweeping
proposals by suggesting that, for at any rate the

JULY, 1940.

mass market, we might reduce the number of
mains-operated valve types to three; two of these
would have battery-fed counterparts. He discusses
at some length the technical possibilities of design-
ing receivers around the extremely limited series of
valves. Provided that technical and other diffi-
culties can'be overcome, the attractions of such a
scheme are obvious; productive efficiency should
be high, and the overseas trader would find in the
fact that he had only to stock three types of replace-
ment valves a powerful argument in favour of
handling British sets.

Team Work Needed

It is not intended here to discuss the scheme in
detail, still less to attempt to criticise it. No plan
such as that proposed can be put into successful
operation without a much closer collaboration
between all branches of the industry than anything
it has known before. The closest team work, and,
almost inevitebly, a measure of sacrifice on the
part of some of the interests concerned, would
clearly be necessary. But the present times call for
drastic action, and we believe that wireless people
hawve, as befits those in a young industry, a greater
flexibility of mind than is to be found in old-
established ficlds of activity.

Of one thing we are certain, Even if the scheme
under discussion is found on examination to bhs
impracticable, it is only by the adoption of some
other plan of an equally revolutionary nature that
the British wireless industry will be enabled to
make its fullest contribution to the war effort.
Further, team work is needed, and wasteful com-
petition between ourselves is a luxury for which
we must wait until peace returns.
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DESIGN OF A SIMPLE DIRECTION FINDER

By ALEXANDER BLACK

VERY interesting branch of wireless experiment-
ing for amateurs is that connected with the
directional properties of frame aerials. Direc-

tion finding by wireless is primarily used by ships at
sea during foggy weather and, of course, by aircraft
as well. It has now

§ Direction finding, in the form of the
! competitive field day, must obviously be
i shelved “for the duration,” but there is
! no reason why this fascinating though

' somewhat neglected

reached a state of great re-
liability and precision in
these spheres of useful-
ness.

Up to the outbreak of
war, direction finding was
an Jimportant activity of
several wireless societies,
notably of the Hendon
and Golders Green Radio
Society. Many amateurs
had attained a high mea-
sure of skill, and anyone
unable to take bearings
within a margin of error
not exceeding about two
degrees stood a poor
chance of winning a prize
at the competitive field
days that were organised
periodically. It should be
pointed out that this high

branch of amateur
wireless should not
still be pursued in a
manner more suited |
to present conditions. §

.

.

one who {reats wireless as
a serious hobby. ’
Dealing now with the
actual direction finding re-
. ceiver and associated
equipment, it is assumed
that a receiving set em-
ploying a loop or frame
aerial will be used, there-
fore let us first briefly con-
sider the theory of the
directional properties of a
loop. Referring to Fig. 1,
assuming the frame to be

order of accuracy was
commonly obtained with relatively simple and inex-
pensive portable apparatus. In practice it has been
found that with a fairly skilful operator and a well-
made receiver bearings can be taken to within +1°, up
to a range of about 15 miles on
40 metres, - therefore any error
greater than this must be due to
either the transmitter
position in relation to the
% X receiver or the effect of
T the objects in the imme-
diate vicinity of the re-
ceiver or to at-
mospheric c on-
ditions. All this
G goes to show
that amateur
direction finders
are ~ far. from
~"being toys, and
that the subject
is worthy of the
attention of any-

Fig. 1.—Explaining directional recep-
tion by means of a frame aerial.
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of square section, a signal
from a transmitter lying in the same plane strikes

the frame first at X then a fraction of a second
later at Y. Then, 1if the dimensions of the
frame are small in com- ZERO SIGNAL :
parison with the signal

wavelength, the

voltages induced

in opposite sides
of the loop will sha|® 0 O siiinas

be very nearly
equal (the volt-
ages induced in
the horizontal
portions will be
zero and will
have no effect on
the circuit).
When the voltage induced by the signal wave is a
maximum in X it will be slightly less in Y. It is the
difference between the voltages at X and Y which
causes a current to flow round the loop, thus produc-
ing a PD across grid and filament of the valve at G,
If the frame is now rotated through 9o° so that the

N
Fig. 2.—This ¢ figure-of-eight’’ dia-
gram represents the waxing and
waning of signal strength that occurs
as a frame is rotated through 360
degrees,

JULY, 1g9j0.
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plane of X and Y are at right angles to the transmitter,
the voltages induced in X and Y will be equal at any
given moment and therefore no current will flow in the
loop. If the frame is rotated a further go° X and Y
_will again be in the same plane as the transmitter and
current will flow, due to the difference of voltage, but
as the wave will now stiike Y before X the PD at G
will be in the opposite phase. Rotating the frame
through 360° the resultant PD at G may be plotted
as the well-known figure-of-eight diagram, Fig. 2. It
will be seen that the two points of minimum signal M
and N are far more clearly defined than the points of
maximum, hence the reason for always taking bearings
on the minimum signal.

Unfortunately, the frame aerial as a whole acts as an
ordinary aerial due to its capacity to earth ; this pick-up
effect is practic-
ally the same
irrespective  of
the plane of the
frame to the
transmitter,
This is known
as “‘vertical
effect.”” Thevolt-
age applied at G
by the wvertical
component
of the signal can
be represented
as in Fig. 3 by a
circle AB  with
its centre at 0. It will be realised that with the plane
of the frame as in Fig. 1 the¢ signal due to vertical
effect may be in phase with, and therefore additive to,
the signal received by the loop and can be shown as
OE. When the frame is rotated through 180° the two

signals will be out of phase
and can be shown as OB.
1 The result is that the minima
|| | M, O, N are distorted instead
i{{]  of being at 180° as in Fig. 2.
} Vertical effect also causes an-
{ other trouble—that 1is, blunt
3

showing

diagram
strength of signal received by a frame
. combined with the signal due to the
action of the frame as a vertical
aerial.

Fig. 3.—Polar

or indefinite minima. It is
possible to eliminate most of

: the vertical pick-
up in frame
aerials by con-
necting the
centre tap  to
earth as in Fig.
4. The loop
should  always
be wound as a
solenoid, an d
for best results
should have an
electrostatic
screen earthed to the centre tap of the loop. It will be
noticed that a gap is left at A to prevent the screen
forming a closed loop.

Fig. 4.—*¢ Vert'cal effect,”’ which gives

rise to errors, is minimised by centre-

tapping the frame and enclosing it in
an almost complete screen.

JULY, 1940.
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Having taken the above precautions there will only
be a very small amount of ““vertical’’ to eliminate and
this can be made use of to give a sense bearing, i.e., to
show in which of the two possible directions the trans-
mitter lies. If a N
small . vertical f
rod aerial is
coupled either
to one side or
the other of the
frame acrial by
means of a small  CONDENSER |
diffcrential con- /
denser, as in Y1
Fig. 5, a little of
the vertical com-
ponent of the
signal may be deliber- ] Gf mle
ately introduced in such
a way, say, that it is in
phase at one minimum
position with the “‘ver- 4
tical”’ signal due to the

Fig.5.—Use of
a differential
condenser for
balancing out
“yertical
effect.”

N

loop itself. This will ] )
cause an indefinite minimum, but if the irame is
now rotated through 180 degrees the injected signal
from the ““ open ’’ aerial will be out of phas¢ with the
loop signal and a sharp  minimum will be obtainable.
Instead of rotating the frame the differential condenser
can be adjusted sc that the vertical aerial is coupled to
the other leg of the loop; again, only one sharp mini-
mum will be obtainable on a transmission.

Note the loud speaker in the centre
of the frame.

The author’s DF unit.
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Various types of receiving sets were used in the early
days of amateur DF, but probably the most popular
circuit was the Reinartz or Hartley detector followed by
one or two stages of AF amplification ; very little was
done in the way of screening. Results, however, tended
to be erratic as, owing to an oscillating frame aerial,
body effects were troublesome and minima were in-
definite and unreliable.  Great improvements were
effected by completely screening the receiver in metal
and taking precauntions to prevent direct signal pick-up
on the headphone and battery leads. A further im-
provement was made by using an RF stage coupled to
the detector by a tuned anode or tuned grid-circuit, re-
action being obtained by variable capacity coupling to
the coil.  The {frame aerial now being non-radiating,
some of the body effects were eliminated.

A Practical Design

A typical circuit for an amateur direction finder is
shown at Fig. 6. It will be seen that the frame has an
carthed centre tap and a small vertical aerial is coupled
by a differential condenser to either end of the frame
winding. The tuning condenser must, of ceurse, be in-
sulated from chassis when mounting. The grid leak of
the detector valve is taken to a potentiometer across the
filaments so that adjustment can be made for smooth
reaction, which is always desirable, particularly if the
set is used in an oscillating condition for taking bearings
of CW stations. The detector valve may be followed
by one or two stages of AF amplification. The author
prefers twe stages as shown ; when dealing with a mini-
mum signal for taking bearings it is a great advantage
to have plenty of magnification,

'

and up again to R7 with no definite dip in volume to
identify the minimum position of the frame. The only
thing to do under these circumstances was to swing the
frame backwards and forwards over the minimum and

Careful screening, as in the author’s set shown. here, is
absolutely essential in DF work

note a position on either side on which the signal
appeared to be the same volume and then take the mean
position as minimum. As can be readily understood, it
was very much guesswork and sometimes it was impos-
sible to get nearer than +10° at other times, however,
it would be easy to get the signal to completely dis-
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Fig. 6.—Complete circuit diagram of the author’s receiver.

In the early days of DF the problem of indefinite
minima was always a worry ; on some occasions, as the
trame was turned through 180°, the change in volume
on headphones would vary from, say, R7 down to Rz,
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appear over about 1°. The author found that a com-
pass scale fitted to the frame was a great help, as it was
possible to re-check a bearing or see if the reciprocal
bearing, i.e., the frame turned through 180°, coin-

. JULY, r1940.
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cided. The cause of the indefinite minima obtainced
was puzzling at first, as a receiver might be in one posi-
tion for, say, four different transmitter positions and
the sharpness or otherwise of minima obtained would
vary greatly. It was found that the vertical compenent
of the signal wave could vary during the day and that
different transmitter positions also caused a vgriation.
Fitting a small vertical aerial as shown in the circuit
overcame this trouble.

For 40 metres, four turns on a 1oin. square is suit-
able for the frame, with a spacing of Fsin. between
each turn.  The author prefers a wooden box type
frame, as it is mechanically rigid and protects the wind-
ing. When winding the aerial great care must be taken
to see that the wires are taut and that the plane of each
turn is parallel to the side of the frame case. The
electrostatic screen should be at least 1iin. away from
the winding of the frame. The screen can be made of
copper foil bent into channel section approximatcly
3in. wide with 1iin. sides; the gap at the top need only
be about §in. The frame itself can be made of }in.
wood, outside dimensions being 14in. square by 4in.
The copper foil screen is fixed by drawing pins. To
the bottom of the frame is fixed a piece of wood %iin.
in diameter $in. wide, which is marked out 0-360; a
pointer is fixed to the lid of the set.

The set itself is completely enclosed in a copper box
with the battery compartment below. It is important
that the wires connecting each end of the loop to the set
are individually run in screened tubing, earthed, or
something similar, in order not to upset the tuning
whilst swinging the frame. ~Similarly, if a loud speaker
is fitted in the centre of the frame as in the writer’s set,
the leads to it must be screened.

It is hoped to deal in a subsequent article with the
best way of operating the set and taking bearings.

Home-made Morse Recorder
THIS apparatus, made by Mr. Cecil H. L. Andrew, will

record signals from any radio receiver of reasonable
output at any speed up to 8o words per minute, the only
limiting factor being the prevailing noise level. It is com-
posed -of a gramophone induction motor (shown on the
right) which has two adapted rubber rollers to act as a tape
puller. The magnet of the * writer’ in this case is an
old mairs-energised field coil, although

B

World

methylated spirits, filtered. Key to photograph: N, in
duction motor; S, speed regulator; D, paper drum; T,
transformer ; R, rectifier; C, moving coil; P, pen; A,
magnet and field coil; I, ink-well.

‘Henry Farrad’s Problem

Corner
No. 48.— A Question of Current

An extract from Henry Farrad’s correspondence, pub-
lished to give readers an opportunity of testing their own
powers of deduction:— ‘

Howell House,
Dear Henry, Keston.

Here is another little problem to bother you with. I
drive my recciver by an entirely conventional type of
power unit, as you can see from the diagram. The only
special feature is that 1 have fitted jacks for measuring

H
JR
1

the output current and voltage. The current-measuring
jack X is of the type that short-circuits itself when the
meter is unplugged; the other, Y, naturally is not.

The real reason for fitting these jacks is a burst of enthu-
siasm resulting from the construction by me of a combined
volt-milliamp meter using a o-1 mA instrument. When
the switch is in one position there is a high series resistance,
giving a range of 0-500 volts ; in the other, this resistance
is shorted and a shunt is connected, giving a range of
o-100 mA. There is also a switch position without the
shunt, giving the original o-1 mA range.

The trouble is that recently the current taken by the
receiver has been increasing to a varying extent. I have
examined everything in the receiver, and no explanation
of this increased current is forthcoming. The voltage, by
the way, is perfectly normal. Can you suggest anything?

Yours gratefully in anticipation,
PHILIP COWE.
(Henry Farvad’s solution is on p. 326.)

a permanent magnet could be used.
The magnet face plate is turned down
to give extra space, and working in this
is a cardboard coil former wound with
500 turps or less of No. 42 enamelled
wire. Connected to this is a pivoted
lever operating a pen made of thin
brass tubing connected by a very thin
rubber tube to the ink-well, made of
an old glass syringe body. The moving
coil must be matched by a suitable
transformer to the optimum load of the
output valve. Interposed between
transformer and coil is a Westinghouse
sectifier, Type LB13. The ink used is
made from methylene-blue } o0z.; hot

distill.d water 1 pint, 20 per cent.

JULY, 1940.
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Part IL—APPLYING BASIC IDEAS TO SPECIFIC CASES

By W. H.

N last month’s instalment so much time was spent
in stressing the need for logical methods in fault-
tracing that we got no farther than establishing

the goodness of the primary mains circuit of the receiver
under discussicn, the circuit diagram of which was given
in Fig. 1 last month. We can-now proceed at greater
speed. The next step taken by a methodical fault
tracer would probably be to test for a S/C (short-cir-
cuit) between HT + and chassis. He would do this
before plugging the mains

GAZALY

The preceding may seem a long-winded description
of what is a very elementary example of fault-finding.
It is valuable, however, on two accounts. First, it
shows that by logical deduction it is possible to avoid
wasting time (which is usually money in commercial
servicing) in making unnecessary tests. Secondly, it
has demonstrated the applications of a fundamental
aphorism and a basic rule in all fault-tracing. )

The aphotism may be stated thus: ““Any defect is either

a short-circuit, or an open-

lead into the nearest
mains point, because if a
S/C did exist, the ruin of
the receiver by a burnt-out
mains transformer or
stripped  rectifier valve
might be completed during
the time the set was run-
ning with a S;/C across HT

In the opening instalment the author discussed
the general principles of fault-tracing, and stressed
the need for logical and systematic procedure. He

now goes on to deal with the location of specific

1

faults, such as “no signal,” weak signal and

circuit, or a functional
maladjustment.”” The rule

_is as follows : ““ Select the

minimum number of possi-
bilities that would account
for the appearance of the
symptoms and then elimi-
nate them one after the

. . other by direct experi-
and chassis while the tester distortion. mental test.”’ .
was preparing his meter . . These may seem tru-
and leads for work., Isms, but that is only because they are so constantly

Now a little thought will show that the complete
silencing of the receiver by a $/C could be brought
about by S/Cs only in two places: across both 1.2 and
L3, and across Cr. If S'Cs occurred in any part of
the circuit on the aerial side of the speaker field wind-
ing 14 they would not stop current flowing in this wind-
ing, and this current would give rise at least to residual
hum in the speaker. Cr1, L2 and L3 can be tested for
S/C very easily through the rectifier valve-holder
sockets.  (References are to Fig. 1, last month’s issue.)

Step-by-step Tests

If, as in the present case, no 5/Cs were shown on the
meter, the next step would probably be to plug into
the mains point, switch on the receiver, and test for
positive potentials at such convenient points as valve-
holder sockets and soldering lug terminals on the
speaker field and output transformer. A moment’s
thought will show that O/Cs could cause complete
silence if they occurred only in three places. These
places are (1) Lz and L3; (2) LT supply windings,
and (3) L4, the speaker field. Again an eliminative
process can be easily carried out by simple continuity
tests. This would reveal L4 as the defective part of
the circuit.

Assuming for the sake of illustration that L4 were
found intact, there would remain only one possibility—
that L5 or L6 were O/C. The investigation of these
possibilities would: probably be left to the last because
they demand the dismantling of the speaker and its
accessories in the majority of sets.
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and mevitably applicable in fault-tracing that they are
taken for granted. Their value becomes apparent as
soon as they are neglected, as any inexperienced fault-
tracer will speedily find out. '

Now that the basic ideas in fault-tracing have been
set out, it will be interesting to see how they can be
applied to special cases. To review the process—the
symptoms suggest the general line of approach to the
problem, the aphorism states in general terms what has
to be looked for, and the rule suggests how to do it.

Symptom No. 2, “no signal,” is ore, again, the
cause of which is usually quite easy to find. By “no
signal’’ is meant a condition in which residual field
hum is heard in the speaker, but apparently no signals
derived from aerial pick-up are transferred through the
set to the speech coil.  The first and most obvious con-
clusion is that at some stage in the circuit, the signal is
being either by-passed straight to earth or chassis, or is
not being handed on by some coupling or amplifying de-
vice to the following stage. The solution of the problem
therefore divides into two parts, of which the first is to
find at what stage the loss of signal is occurring,- and
the second is to find which of the components compris-
ing this stage is at fanlt.

The first part of the solution may be done, often,
during the preliminary tests for anode voltages, good-
ness of valves, etc. For example, when putting the
test lead of the meter on valve anodes for voltage check-
ing, clicks will be heard in the speaker (or, perhaps,
the howling of instability provoked) if the circuit subse-
quent to the point tests is in order, so far as the con-
veying of simple current or voltage disturbances is con-

JULY, 1g40.
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cerned. To make the point clear: if, in Fig. 1 of last
" month’s instalment, a click is heard when the anode
of V2 is touched by the test lead of the meter, but no
click is heard when the anode of V1 is touched, plainly
the coupling between these two valves is defective.
Having thus confined the probable area of the fault, it
remains to list the possibilities of defect in this area
and then to eliminate them by direct test, one by one.
There are, it must be remembered, only S,Cs, O/Cs
and maladjustments to be thought of. One possibility
of the first nature is contact between the two plates
of the trimmer condenser across Li4. A possibility of
the second nature is that R10, the screening grid feed
resistor of V2, is O/C. The only maladjustment pos-
sible is that of the trimmer condenser of Tj5, i.e., the
IF tuning may be very badly out.

" Alrcady it may have become clear that fault-finding,
which is 80 per cent. of radio repairing, is one of the
things that can be studied ““on paper.” This is, of
course, contrary to the cherished beliefs of ‘‘ practical
men’’ who are rather regrettably under the impression
that theoretical knowledge is of little use to anybody
but ““ highbrows.”” It should be ocbvious, however, that
a man who is able to perceive the interactions of elec-
trical effects from paper diagrams is likely to deduce
the location of a defect much more readily and quickly
than the man who prods blindly about looking for some-
thing he can grip with pliers.  There is so much in
radio that cannot be gripped with pliers.

The above may explain somcthing of what may be
going on in the mind of a fault-finder engaged with a
receiver exhibiting Symptom No, 2. While examining
the aerial, he would be listening to hear if its removal
and replacement caused clicks in the speaker. While
checking anode voltages, he would again be listening for
clicks. If he found all voltages present and correct and

clicks at each tested point, he would suspect, offthand,
a maladjustment of tuned circuits, especially those of
the local oscillator section.

This is a convenient point at which to mention test

‘World

for a few shillings. Even in this elementary form they
have the advantage over broadcast transmissions in that
they can be used at any time and at any frequency.
There is a good deal of literature about them, and they
are mentioned here only in connection with maladjusted
tuned circuits. Their signal, fed into RF or IF stages,
replaces the “‘click test,”” which is only good enough
to test the general continuity of transference of signal
through the set. They are practically essential for the
correct adjustment of tuned circuits in superheterodyne
reception, a subject that has been helpfully treated in
The Wireless World on more than one occasion.*

Lack of Sensitivity

The search for the cause of Symptom No. 3, ““weak
signal,”” may involve the use not only of a reliable
test oscillator, but also of an output meter. This is a
vague sort of symptom, rather like the “‘pain in my
tummy *’ of the doctor’s child patient. What seems a
weak signal to one person may be a deafening row to
another. For this reason, professional fault-finders
prefer to have definite standards based on instrument
readings against which they can compare performances
of the receivers they have to deal with. Even
in the quiet of a set-owner’s home, the intensity of the
sound output of the speaker is a difficult thing to judge
accurately by ear alone.  Another name for ““weak
signal’’ is ““lack of sensitivity.”” The term sensitivity
then has to be defined. Putting it in very general terms,
the sensitivity of a receiver is a measure of the voltage
that must be developed across the aerial and earth
terminals in order to obtain a standard output from the
output stage. The standard output is usually taken as
50 milliwatts of AF power developed in the anode
circnit of the output valve or valves. To obtain this
output, so many microvolts, modulated at such and
such a frequency to a given depth—usually 400 ¢/s,
30 per cent. depth—must be put into the aerial-earth
terminals. Thus a powerful communication receiver
may be said to have a sensitivity of the order of two
or three microvolts, while a simple detector-two-AF sct

Set-up for checking sensitivity, alignment, etc.

oscillators—which rise in the social scale and become
““signal generators’’ if they cost more than a few
pounds and are fairly accurate. In their simplest form
they consist of little more than ‘a one-valve reacting
receiver made to oscillate and which can be home-built

JULY, 1940.

A modulated test oscillator or signal generator is practicaily indispensable
in professional servicing. Some operations cannot be performed without it, and in other cases it saves hours of laborious direct
testing of components. It may be home-built for a few pounds or be bought for anything up to two hundred guineas.

may have a sensitivity of 1 volt. Hence, before it is
possible objectively .to decide that the sensitivity of a
set is below normal, one must know what its normal

1« Superhet Alignment.” The Wireless World, June 16th and
June 23rd, 1938.
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sensitivity is, in terms of volts or millivolts input to the
aerial-earth terminals for a given, say, 50 milliwatts,
output, Knowing this, it is possible to check the sensi-
tivity of a set with ‘a calibrated output meter in the
anode circuit of the last valve and a calibrated attenu-
ator controlling the output of a test oscillator feeding the
aerial-earth terminals. o

Not many people care to go to the trouble and ex-
pense of such testing for sensitivity. They use their
ears as output meters and the more distant broadcast
stations as sources of test signal,
with the result that they seldom
notice any falling off in sensitivity
until it becomes so obvious that it
points to some gross breakdown in
the receiver, and is accompanied by

INPUT
PRIMARY

To sum up a rather inconclusive dissertation it may
be said that the symptom ‘‘ weak signal’’ really means
““loss of sensitivity,” and that, as usual, the first step
is to find out at what stage normal gain is not being
obtained. This can only be found. by actually feeding
a signal into that stage and measuring the resulting
output. This in turn implies a standard input and 2
standard output. If these standards are unknown or
ignored, the affair becomes a rather crude hit-and-miss
attempt to get the loudest possible sound out of the
speaker for any convenient form of input signal and .

- estimating very roughly by ear
whether or not a stage is doing its
bit towards that loudness. This is
the method beloved by the majority
of present-day service-men and set
owners.

some other symptom such as noise
or distortion. In such forms it is
not difficult to trace its causes. It meter.
is rare for signals to be merely weak
and neither distorted nor accom-
panied by noise, unless a general,
overall deterioration of the set has
taken place—valves past their prime,
components worked to their limit of
safe load going slightly below par.
This is very often the case when an
elderly or at least ripely middle-aged
receiver begins to dissatisfy the family and is not reju-
venated even by new valves. If a very thorough
examination were made of all the components of such
a receiver and its aerial-earth system, small departures
from optimum values would be found in the constants
of a number of components. Together, they would give
rise to overall fall in sensitivity and signal-noise ratio.
It is possible, however, for the deterioration to be some-
what localised around one stage or another. This is
where the calibrated test oscillator and output meter
come in.

A Standard of Comparison

Much can be done even with a very simple oscillator
and an uncalibrated output meter if access can be had
to another receiver of the same make and type and
known to be in good order. Then the gains obtained
at each stage can be compared and the weak stage thus
found. The manufacturer’s service-man has the advan-
tage over the set owner or local service-man in this
matter in that he has a large number of exactly similar
receivers to deal with and is able to make a table of
the gains he expects to get from each stage. He can
set his oscillator output attenuator knob, for example,
to a certain figure for the IF, and if, on feeding this
signal into, say, the primary of the second IF trans-

former, he does not get an expected deflection on his .

output meter, he knows that a least the fault lies in
the circuit towards the speaker end and probably not
towards the aerial end. So he can test each stage in-
dividually by these comparative methods, without ex-
pensively calibrated apparatus, until he finds the stage
at which lack of gain is occurring.
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Fig. z.—Essential circuit of an output
By taps on the primaty and
secondary of the transformer, the
instrument may be matched to various
valve and line impedances. The meter
itself may be simply an AC voltmeter
connected externally, if only com-
parative readings are required. If
permanently incorporated, the meter
may be calibrated in volts or milliwatts
with a permanent load resistance
across the secondary.

Distorted signal, Symptom No. 4,
is another comparative fault involv-
ing subjective factors which are ex-
tremely hard to analyse. As a matter
of fact, some form of distortion is
usually introduced deliberately into
the reproduction of commercial
domestic receivers to make them
acceptable to the public, and not
only would a conscientious radio en-
gineer find it extremely expensive and
laborious to remove these distorting
factors from the performance of the average home radio
receiver, but when he had done so, he would probably
be accused of having ‘‘ruined the tone’’ of the set by
the annoyed owners. In the matter, indeed, of dis-
tortion the adage about one man’s pick-me-up being an-
other’s allergic is so true that, strictly speaking, distor-
tion is merely part of the vast subject of realistic repro-
duction with which we are here only indirectly con-
cerned.

But there are certain forms of distortion that every-
body finds intolerable. These may be classified under
the two heads of () resonance effects, and (2) disagree-
able alteration of wave-form. Tach class of such distor-
tion may be due to either (a) clectrical or (b) mechani-
cal properties of receiver parts. As an example of (1)
there is the orchestral piece in which one particular note,
each time it sounds, has a piercing quality making it
stand out from the rest of the sound pattern ; this effect
may be due to either (a) some peculiarity of an induc-
tive circuit giving excessive amplification at that fre-
quency, or (b) some property of the speaker cone, or
of the cabinet in which the speaker is housed, or even
some acoustic peculiarity of the room or hall in which
the speaker is sounding. As an example of (2) there
is the harsh reproduction that occurs when the HT bat-
tery of a Q.P.P. output receiver is running down or
when the speech coil is badly centred,

Cause and Effect

Now it is very seldom easy to distinguish certainly
between the effects produced by these widely differing
types of fault. The list of possibilities is bound there-
fore to be rather large. Elimination of each possibility,

JULY, r1940.
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however, in turn, is not so difficult. A number of
them will be disposed of during the preliminary basic
checks of voltage, etc. It must be borne in mind during
these checks that single tests can often form the starting
points of quite long chains of reasoning. The fault-
finder’s mind must therefore be constantly on the alert
for clues as he works. For example, if the anode volt-
age of V3, the double-diode-triode in Fig. 1, were found
abnormally low, at least three possibilities could exist:

(a) Rz might have ‘“gone high;’”’ (b) C4 might be .

S/C; (c) Cs5 might be S/C. Any one of these would
by itself account for the distortion of the signal. All
could be easily checked through the wvalve-holder
sockets—the elimination process. If the anode voltage,
on the other hand, were found abnormally high, the
reasoning would be thus: high volt-

‘World

bility without laborious precautions. In the AF stages,
placing "phones across load impedances will again upset
performance, unless some valve-input device is em-
ployed to feed the 'phones. Almost as cumbersome a
method is to provide a special modulated signal to feed
into each stage in turn: this special signal must itself
be above suspicion as regards distortion and it must
be made suitable in intensity and output impedance for
the stage to which it is to be fed.

Accessory Circuits

On the whole, it will probably be more convenient to
go through with an eliminative process by direct test
of components. This need not be so laborious, aftter
all. If anode voltages and currenis are found to be
in order—anode current usually tells

age at the anode means small volt-
age drop through R2—which means
small anode current through V3—
which means either loss of emission
of V3 or excessive negative bias on
the grid—which latter means that
R6 has gone high. . . This is the
kind of thinking that must be going
on continually in the fault-finder’s
mind ; it i1s very hard work.

Speaker Tests

However, if the preliminary tests
have revealed no abnormality, it will
be as well to make sure next that
the speaker is in good order. Un-
doubtedly the best way of doing this
is to connect a test speaker in place
of the set speaker. If the distortion
occurs ouly when the volume is
turned to maximum and the output
is such at that level that a pretty

a long tale—the fault must plainly
be in some accessory circuit, such as
the AVC network which is quiescent
unless the receiver is handling a
signal. If definite data can be ob-
tained relative to the AVC volt-
ages to be expected for given
signal carrier strengths, these volt-
ages can be directly checked up by
measurement with a valve-volt-
meter. DBut if they are not obtain-
able, the components making up
these networks must be individually
tested. (AVC networks only are
mentioned ; but the principles apply
to all accessory circuits, such as
ATC, negative feed-back, etc.)
Here it is necessary to digress in
order to deal with certain practical
difficulties that may arise in testing
these accessory circuits. It is all
very fine to say ‘‘ Test the compon-
ents . . .” on paper, but in prac-

hefty speaker is needed to handle it
without trouble, a good scheme for
making use of a small, cheap etc.
speaker is to use a good attenuator
for feeding the output to the small
test speaker: The Wireless World
Diary gives on page 73 a useful
attenuator ‘‘ volume control’’ cir-
cuit that might be used for this pur-
pose. If, however, the speaker is
found not to be the source of distor-
tion, there remain two courses open.
One is to trace the signal as it goes
through the receiver from stage to stage, and try to pin
down the stage at which distortion is occurring.

This involves the use of some device for listening to
the signal in AF form at each stage, and the use of
almost any such device will introduce factors into cir-
cuit conditions that will seriously upset performance.
Thus, to pick up the signal in the HF or IF stages, a
metal or diode rectifier—*‘ detector ’—must be used,
coupled by inductive or capacitative means to those
circuits ; this will mistune those circuits or cause insta-

sistance.

JULY, 1940.

Checking for sensitivity, IF tuning,-
The clip is removed {rom the
top grid connection, of the frequency-
changer and replaced by a temporary
arrangement connecting the grid to
chassis through a o.25-megohm re-
This avoids leaving the grid
““free '’ while the signal from a test
oscillator is applied to the grid. If
AVC is to operate on the frequency-
changer, the earthy end of the resistor
must be taken, not to chassis, but to
the normal source of AVC voltage for
this valve.

tice, the fault-finder may discover
. that it is not so easy to measure high
resistances, low capacities, and
voltages developed across circuits of
such high impedance that bridging
them with anything else but a
valve-voltmeter completely upsets
them. It is easy to measure high
resistance directly with a 500-volt
megger, or small capacity with a
bridge,” but these instruments arc
normally rather expensive and
hardly justified as stock in small
workshops. It is possible, however, to use a valve
circuit which is cheap and simple to make up and which
gives readings of sufficient accuracy for fault-tracing.
An instrument of this type will be described in the next
instalment ; in addition to its uses in checking resist-
ances, it provides for measurement of various AC and
DC voltages, and inductance and capacity measurements.

® An inexpensive but reliable bridge for resistance and capacity
measurements was described in The Wireless World, for June
16th, 1938.
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Realism Run Riot

DON’T think that the most

biased person among you could
ever accuse me of having been on
terms of undue cordiality with the
B.B.C. at any time during my
career. This is largely due, I think,
to the fact that I have a certain
amount of Scottish blood in my
veins, having once been the grateful
reciplent of a transfusion from a
Highlander when in a very low state

A firm grip on its tail.

after listening to a chamber music
concert. Like all people of Scot-
tish extraction, I believe in getting
my full ten shillings-worth of value
for, after all, in spite of the argu-
ments of the purists to the effect that
the ten shilling licence is a tax and
not payment for entertainment, the
.B.B.C.’s income is inextricably
bound up with the number of
licences issued, and fluctuates with
it.

At any rate, whatever be the
source of my feeling of antipathy to
the B.B.C. and all its works, this
feeling has, as the result of one of
their recent broadcasts, now widened
into an open breach. I refer to the
broadcast which they gave recently
of the singing of the nightingale,
when the wandering microphone
took us from wood to wood in the
stilly watches of the night. As a re-
sult of their efforts, I find myself

-faced with a bill for a new loud
speaker, and the possibility of a
police court charge at the instance of
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Unbiased

By FREE GRID

one of the animal protection socie-
ties.

My house, like that of any other
real wireless fan, has, of course, each
room equipped with a first-class loud
speaker, every one of which has had
to be designed and built by myself
to suit the acoustic properties of the
particular room in which it is used.
This fact, coupled with the extra-
ordinary realism of this particular
B.B.C. broadcast, is the cause of all
my present troubles, as, at the time
of the nightingale broadcast, one of
Mrs. Free Grid’s innumerable feline
friends (four-legged variety), which
uses my house as an hotel to eat and
sleep in the intervals between its
nocturnal wanderings, happened to
be the sole occupant of a room
which contained one of my most
successful exponential horn designs.

The result was that as soon as the
nightingales piped up the cat took
it as an invitation to a gargantuan
feast, and took a headlong dive into
the horn, where it promptly became
stuck, and its howls of dismay
quickly brought Mrs. Free Grid and
myself on the scene. Unfortun-
ately, the horn was of the vertical
type, and the force of gravity,
coupled” with the cat’s struggles,
only served to wedge it more firmly
in. All my efforts to extract it by a
firm grip on its tail merely made
matters worse, and its howls of in-
dignation, coupled with those of

‘Mrs. Free Grid, caused a perambu-

lating policeman to appear on the
scene.

In the end, the loud speaker horn
had to be demolished with an axe
and, apart from having to expend
considerable time and labour in re-
placing it, to say nothing of the cost
of materials, I find myself liable to
be hauled up before a court of so-
called justice on a charge of cruelty
tc animals.  The only bright spot
in the whole sorry business is that
this incident once and for all dis-
poses of the old canard about the
B.B.C. using gramophone records
for these nightingale broadcasts; it
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was far too realistic for that, for no
cat can be deceived by a gramo-
phone record, as I have since
proved by experiment.

Things to Come?

NE day many years ago, when

journeying across the desert,
whither I had gone in order to test
out a patent Chemical Wireless
Earth for the Editor of this journal,
I was invited home by an aged
Eastern Seer who regaled me with
a sumptuous - repast of hashish
served by an army of houris.

I speedily found out that the sole
reason for this lavish hospitality was
that he was a reader of The Wireless
World and was in trouble with a
crystal set which he had constructed.
In return for my help he gazed into
his crystal and warned me that ere

An aged Eastern Seer.

long a dark and ominous shadow
would cross my path, and although
I laughed this prophecy off it was
only a few weeks later that Mrs. Free
Grid first loomed up menacingly
over the horizon of my life.

He has now sent me the mystify-
ing message to ‘“make ready the
magic mirror, for ere long it will
shine forth once again.”” 1 wonder
if any of you pukka sahibs who have
lived out East can tell me what he
means. Perhaps you may be able o
recognise him from the accompany-
ing photograph.

JULY, 1940.



Letters to

the Kditor

THE EDITOR DOES NOT NECESSARILY ENDORSE THE OPINIONS OF HIS CORRESPONDENTS

Broadcast Receivers for a Blitzkrieg

SPEAKING from recent experience of difficult active-

service conditions in the field, T should like to give
my views of the requirements of radio for overseas
troops. Sets may be divided into two main classes:
those required to entertain comparatively large bodies
of men-—say, up to 70 or 8o—in barns and similar
billets ; and those required by smaller bodies and by
units strenuously engaged in field work. The first type
of set should be a modification of ““car radio ’—i.e.,
a sensitive set using mains-type valves and deriving its
power from a vibratory HT unit which can be plugged
in to the nearest lorry or car accumulator: It is pos-
sible for the complete car-radio outfit to be housed in
a simple wooden structure with a carrying handle, but
the vibratory unit must then be very thoroughly
screened and a screened cable well earthed should be
" zsed to connect with the car battery. Such a system
gives plenty of output without the troubles arising from
dry HT batteries. The second type must derive its LT
and HT from dry cells ; accumulator charging is usually
almost impossible.

Frame-aerial portables are not advisable, unless they
are of the ‘‘transportable’” superhet type and very
strongly constructed with facilities for wedging the
accumulator and HTB fumly in position.  Nor are
straight sets with reaction at all suitable, as oscillation
is liable to give away one’s position to the enemy—even
if such sets are sensitive c¢nough to pick up English
broadcasts.  For individuals or very small groups of
a few enthusiasts, headphones can be used, saving the
power and space and weight required for speaker
operation.

Acrials and earths present no difficulties—an iron
gpike in wetted ground for an earth, and a well-insu-
lated cable flung over a tree or roof-top for aerial, are
far better than frame aerials, and a minor trouble to
- fix under field conditions. The whole subject bristles
with problems which will not be solved as simply as
those with no active service experience may imagine.

“TIFFEY.”

‘ Constant Poteniial Rectification ”’

N your June issue, your correspondent ‘‘Ich Dien
has endeavoured to carry the comparison of the rela-
tive ease of smoothing of normal single-phase rectifiers
and ‘* Westat”” and “* Noregg*’ rectifiers a stage further.
In doing so, he has assumed that the smoothed constant
potential cutput is required only for communication

EE]

systems, and although this application is admittedly im-

portant, it docs not by any means constitute the whole
field of application.

For many other applications, which are perhaps of
more interest to readers of The Wireless World, the
relative ‘‘ ease of smoothing’’ ratio given in the article
will liold good.

As regards the particular application to telephone

JULY, rg40.

communication systems, while it is of course true that
the residual ripple after smoothing should be judged
on a basis of reduction in articulation efficiency caused
in such a system, it then becomes essential to consider
the full harmonic content of the ripple. This point has
been overlooked by ‘‘Ich Dien,”” who has incorrectly
assumed the output ripple of a single-phase rectifier to
be entirely at a frequency of 100 c¢/s, and that of a
three-phase bridge rectifier to be entirely at a frequency
of 300 ¢/s. An analysis of these wave-forms will show
that the single-phase rectifier ripple is very rich in higher
harmonics, and further, that the harmonics at 300 and
600 c/s are, in fact, exactly equal to the two largest
ripple components of the output of a three-phase recti-
fier, which occur at these frequencies. The apparent
disadvantage of the three-phase rectifier is therefore
actually non-existent.

Your correspondent further argues that since the ripple
output of a ““Noregg’ or ““Westat™ rectifier varies
progressively with load changes, the filter must be de-
signed to deal with the worst condition, and that little
advantage can therefore be taken of the low ripple which
occurs when the rectifier is fully loaded. Fortunately,
this apparent difficulty is easily overcome by suitable
design of the inductance elements of the filter, so that the
filter has the maximum effectiveness toward light loads
when the rectifier ripple is greatest, and is gradually
reduced in cffectiveness as the load is increased and the
rectifier ripple decreases. By this means it is possible

to cffect a consldcrable saving in the cost of the filter.
S. A. STEVENS.
A. H. B. WALKER.

Morse Recording

VVITH reference to the morse inker described in the
March issue of The Wireless World 1 would like
to add that morse signals can be recorded direct {rom

RELAY

RECEIVER RECORDER
OUTRFUT

INSULATING WASHER

HT 8 RECTIFIER

TQ RECTIFIEG
AEL&Y SOILS

RECE!\/FH
v BT

reless receiver by adding another old-type G.P.O.

a \l
glass topped-relay into \x‘nch the output of the receiver
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is fed by means of a full wave rectifier. A Westinghouse
type HT8 can be adapted for this purpose by slipping
oft half of the elements and fitting an insulating washer.
To test, the rectifier unit is connected to the recorder
and receiver, the latter being tuned to a good strong
signal. The rectifier relay contacts are then.adjusted
and simultaneously the receiver volume control de-
creased until the relay armature is working nicely on

quite a small signal.

K. J. SALMON

(Technical Dept., Alexander Black, Ltd.).

London, SSW.r

I HAVE been experimenting for several years on paper

tape machines, and perhaps the following details
would assist Wireless World readers who are working
on this type of instrument. In the place of messy inks,
and very careful adjustments of stylus, which is neces-
sary in this type of instrument, I bave used for some
time a small ‘“V”’ wheel in conjunction with a black
typewriter ribbon. A message can be recorded by hand

R &

RECORDER
PLATFORM
TO MOTOR
ROLLERS

PAPER
TAPE

keying or from an R6 signal received on a 2-valve
short-wave set.
Wireless Operator,
H.M.T. Lacennia.

FROM PAPER
ROLL

¥, W. SMITH.

Dynatron Oscillator
I SHOULD like to get into touch with any reader who
has constructed the AF Dynatron Oscillator described
by M. G. Scroggie in his ““Radio Laboratory Hand-
book,”” and who has modified the design for a larger
output stage with negative feed back. J. POTTER
27, Kingsfield Drive,
Didsbury, Manchester, 20.

From the World’s Journals

HE increasing difficulty of obtaining journals from abroad

i/ the present circumstances has considerably enhanced
the value of the Abstracts and References section of our sister
journal, The Wireless Engineer. In the current issue, which
was published on the ist of the month, some 400 articles on
wireless and allied subjects which have recently appeared in
the technical journals of the world are abstracted or referred
to. Another monthly feature is the summary of nearly 50
recently accepted wireless patent specifications.

In addition to these regular features, the June issue, which is
obtainable through newcaffents or direct from the Publishers,
Dorset House, Stamford Street London, S.E.1, at 2s. 8d.
post free, contains articles describing a means of determining
the residual parameters of variable air condensers, and electro—
acoustic reactions, with special reference to quartz crystal
vibrators.
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' BOOKS ON WIRELESS

Issued in conjunction with ¢ The Wireless World

Net By
Price Post
i ““FOUNDATIONS OF WIRELESS,” by
! A, L. M. Sowerby. Second Edition ...... 5/- 5/5
“ RADIQO LABORATORY HANDBOOK ” by
M. G. Scroggie... . 8/6 G/~

“* WIRELESS SERVICI\IG MANUAL ” b;
W. T. Cocking. Fifth Edition - 5/- 5/5

“ HANDBOOK OF TECHNICAL IN—
STRUCTION FOR WIRELESS TELE-
GRAPHISTS,” by H. M. Dowsett

Sixth Edition . 21/- 21/9
“ WIRELESS DIRFCTIOT\’ FINDING ” by

R. Keen. Third Edition . 25/ 25/9
“ RADIO DATA CHARTS,” by  R. T

Beatty. Second Edition 4/6 4/10
“ ELEMENTARY PRINCIPLES OF \VIRE-

LESS TELEGRAPHY AND TELE"HOI\Y ”

by R. D. Bangay. Revxsed byO F. Brown

Third Edition ... 7/6 8/-
“ TELEVISION RECEIV'l\G EQUIPMENT ”

by W. T. Cocking e 7/6 8/-
* RADIO INTERFERENCE SUPPRESSION »

by Gordon W. Ingram . 5/ 5/3
*“ LEARNING MORSE " ... e 6d. 7d.

Obtainable from Leading Booksellers and Railway
Bookstalls or by post (remittance with order) from

ILIFFE & SONS LTD., Dorset House, Stamford Street,
London, S.E.1 '

Henry Farrad’s Solution
(See page 319)

VARYING output current and a constant voltage

are contradictory, so far as a power unit of the type

mentioned is concerned. The internal resistance, due
to choke, valve and transformer, ensures that if the current
rises the voltage falls, and vice versa. Therefore, either
current or voltage or both are being wrongly measured.
As the voltage is unvarying, while the current is not, sus-
picion falls first on the current measurement. Examining
the meter circuit, a likely cause can be seen. It is the
switch contact bringing in the shunt. The resistance of
the shunt must be approximately one-hundredth of that
of the meter itself (to convert the range from 1 to 100 mA);
so, assuming a normal meter resistance, the shunt must be
a fraction of an ohm. A poor switch contact might
very appreciably increase this, altering the effective
range of the meter and increasing the reading. A
similar bad contact in the other part of the switch,

connecting the series resistance, would b» altogether
negligible  com- ’
pared with half a A

megohm, -~ a n d mA

therefore an error p—————————0
in voltage reading o—-——@)———fJ
. . v
is very unlikely. Y

If switches are
included at all in meter-shunt circuits they should be of
very special low-resistance type. To be quite safe it is
better to avoid them altogether and inmsert the switch in
the comparatively high-resistance meter circuit. One way
of doing this is shown.

Another disadvantage of Philip Cowe’s arrangement is
that as the switch does not close the shunt circuit before
the shorting circuit the meter may possibly be damaged by
excessive current.

JULY, 1940.
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Short-wave Broadcasting Stations

ARRANGED IN ORDER OF FREQUENCY

Station Call Sign Me/s Metres kW Station Call Sign RMc/s Metres ke
£9 - Metre Band (6.000 - 6.206 Mcs) Philadelphia (U.S.A.) WCAB 9.590 31.28 10
Moscow (U.8 . NE 6.000 50.00 20-100 || Athlone (Ireland) — 9.595 31.27 —
Pretoria (bouth Afuea) ZRH 6.007 49.94 5 British Qversea Service GRY 9.600 31.25 10-50
Zeesen (Germany) DJc 6.020 49.83 5-40 Moscow (U.S.S.R.) RAL 9.600 31.2 20-100
Moscow (U.S.8.R) RW96 6.030 49.75 20-100 {| Zeesen (Germany) DXB 9.610 31.22 5-40
Boston (U.S.AL).. WRUL 6.040 49.67 20 Cape Town (South ‘\ll‘lc&) ZRL 9.606 31.23 5
British Oversea Service GSA 6.050 49.59 10-50 | Sydney (Australia) VLQ 9.615 31.20 o
Cineinnati (U.8.A.) .. WLWO 6.060 49.50 50 Budapest (Hungary) HATS5 9.625 31.17 5
Philadelphia (U.S.A)) .. WCAB 6.060 49.50 10 Rome (Ttaly) . I2R0O3 9.630 31.15 25-190
Motala (Sweden) SBO 6.065 49.46 12 Taihoku (Taiwan) JFO 9.636 31.13 —_—
Lima (Peru) 0AX4Z 6.080 49.34 15 Zeesen (Germany) DJW 9.650 31.09 5-40
Tirana (Albania) ZAA 6.085 44,30 — Wayne (U.S.A.) WEBX 9.650 31.09 10
Rome (Ttaly) .. —_— 6.097 49.20 25-100 || Perth (Australia) VLW2 9.650 31.09 -
Cape Town (South f\frlca) ZRK 6.097 49.20 5 Vatican City HVJ 9.660 31.06 25
Belgrade (Yugoslavia) . YUA 6.100 49.18 10 Manila (Phll}ppme Ialands) KZRH 9.660 31.06 —
British Oversea Service GSL 6.110 49.10 10-50 Buenos Aires (Argentine) LRX 9.660 31.06 7
Saigon (French Indy-China) FZR 6.110 49.10 12 Rome (Ttaly) . I12R0O9 9.670 31.02 25-100
Wayne (U.S.A) WCBX 6.120 49.02 10 Zeesen (Germany) . DJX 9.675 31.01 5-40
Lahti (Finland) .. . OFD 6.120 49.02 1 Paris Mondial (I ra.nce) TPA4 9.680 30.99 12-25
Hsinking (Manchukuo). . MTCY 6.125 48.98 20 Radio-Teheran (Iran) . EQU 9.680 30.99 14
Pittsburgh (U.S.A.) WPIT 6.140 48.86 40 Sydney (Australia) VLQ5 9.680 30.99 ~—
Winnipeg (Cana&a) CJRO 6.150 48.78 2 Moscow (U.S.S.R.) RWY6 9.684 30.98 20-100
Wayne (U.S.A.) . WCBX 6.170 48.62 10 British OQversca Service GRX 9.690 30.96 10-50
Schenectady (U.S.A.) .. WGEO 6.190 48.47 | 100 Buenos Aires (Argentine) LRA1 9.690 30.96 10
Vatican City HVJ 6.190 48.47 25 Lisbon (Portugal) CSW7 9.740 30.80 10
Reme (Italy) . IAC 6.358 47.20 25-100 Rome (Italy) .. IRF 9.835 30.52 25-100
Radio \Iatlons (@w ltzexland) HBQ 6.475 44.94 20 Madrid (Spain) EAJT 9.660 30.43 10
Valladolid (Spain) . FETI 7.070 42.43 —_ Bandoeng (Java) PMN 10.260 29,24 1.5
Zeesen (Germany) .. DZC 10.290 29.16 5~40
41 - Metre Band (7.200 - 7. 300 Me/s) Ruysselede (Belgium) ORK 10.330 29,04 —
British Oversea Service GRW 7.230 41.49 10-50 Buenos. Aires (Argentine) LsX 10.350 28.99 12
Tokio (Japan) JVW 7.257 41.34 50 Lisbon (Portugal) C3W6 11.040 27.17 10
British Qversea Snnlce GSU 7.260 41.32 10-50 Radio Nations (ﬁwltzelland) HBO 11.402 26,31 20
Lisbon (Portugal) CSWS8 7.260 41.32 10 Moscow (U.8.8.R.) . | RIC 11.640 25.77 20-100
Zeesen (Germany) .. DXM 7.270 41.27 5-40 Rome (Italy) .. 1QY 11.673 25.70 25-100
Paris Mondial (France). . TPB7 7.280 41.21 12-25
Zeesen (Germany) DIl 7.290 41.15 5-40 25-Metre Band (11.700--11.900 Mc/s)
Moscow (U.8.8.R.) RWG 7.560 40.76 20--100 || Motala (Sweden) . SBP 11.705 25.63 12
Moscow (U.S.8.R.) ... REKI 7.520 39.89 20-100 || Paris Mondial (rrance) TPA4 11.720 25.60 12-25
Cairo (Egypt)- . SUX 7.865 38.14 10 Winnipeg (Canada) CJRX 11720 25.60 2
P:mgkok ('lhai]and) HSP6 7.968 37.65 10 Huizen (Holland) PHI 11.730 25.58 20
Moscow (U.8.8.R.) RIA 8.070 37.17 20-100 | Vatican City . HVJ 11.740 25.55 25
Budapest (Hungary). . HAT4 9.125 32.88 5 British Oversea Service GSD 11.750 25.53 10-50
Bucharest {Rumania) — 9,280 32.33 — Rome (Ttaly) I2RO15 11.760 25.51 25-100
Radio Nations (gwnzerland) HBL 9.345 32.10 20 Zeesen (Germany) DJID 11.770 25.49 5-40
Ankara (I‘urkev) TAP 9.465 31.70 20 Hsinking (Ma,nchukuo) MTCY 11,775 25.48 20
$t. John’s (\Iewfoundland) VOXG 9.482 31.64 — Saigon (French Indo- Chma) FZR 11,780 25.47 i2
Boston (U.8.A.) WRUL | 11790 | 25.45 | 20
31 - Metre Band (9.500-9.708 Mc/s) Tokio {Japan) JZJ 11.800 25.42 50
Chungking (C hina) . XGOY 9.500 31.58 35 Zeesen (Germany) DJIZ 11.801 25.42 5-40
Banglkok (Thailand) HSS$PJ 9.500 | 3158 | 10 .Rome (Italy) . 12R0O1 1L810 4 25.40 } 25-100
Mexico City ~ .- .. XEWW 6500 | 3158 | 10 British Oversea Service GSN 11.820 | 25.38 10-50
Lahti (Finland) . . . OFD 9.500 | 31.58 1 Wayne (U1.8.A.) WCBX ) 11.830 | 2536 1 10
Belgrade (Yugos]a\ 11) . YUC 9.505 31.56 10 Perth {Australia) VLW3 11.830 25.?8 —
British Oversea Service GSB 9.510 31.55 10-50 Lisbon (Portugal) .. CSWs5 11.840 25.34 10
Moscow (U.S.S.R) .. RW6 9.520 | 81.51 20-100 || Paxis Mondial (France) TPBs 11.845 | 25.33 12-25
Paris Mondial (France).. TPCL3 4,520 31.51 12-95 Meibonrne (Aunstralia) .. VLR3 11.850 25.32 9
Pretoria (South Africa) ZRG 9.523 31.50 5 Zeesen (Cermany) DIP 11.855 25.31 - 540
Schenectady (U.8.A.) WGEO 9.530 | 31.48 | 100 British Oversea Service GSE 11.860 | 25.29 10-50
Moscow (U.S.S.R.) . — 8.530 31.48 20-100 || Sydney (Australia) VLQ2 11.870 25.27 —
Treasure Island (U.8.A. ) KGET 9.530 31.48 20 Pittsburgh (U.8.A) . WPIT ]1.87(_3 25.26 40
Caleatta (India). . vUG2 9.530 31.48 10 Paris Mondial (France) TPA3 11.883 25.24 12-25
Tokio (Japan) .. .. | JZ41 9.535 31.46 50 Chungking (China) XGOY 11.900 25.21 35
Motala (Sweden) . .. | SBU 8.535 | 31.46 12 Moscow (U.S.8.R.) — 11.900 | 25.21 20-100
Zeesen (Germany) DJIN 2.540 31.45 5-40 Moscow (U.8.8.R.) RNE 12.0(?0 25.00 29—]{)0
Scheneetady (U.5.A.) WGEA 0550 | 3141 | 25 Zeesen (Cermany) .. DZH 14.460 | 20.75 | 5-40
Vatican City . HVJ 8.550 31.41 25 Radio Nations (watzerland) HBJ 14.538 20,64 | 20
Bombay (India). . vUB2 9.550 31.41 10 Rome (Italy) .. .1 IQA 14.795 20.28 25-100
Zeesen (Germany) DJA 9.560 31.38 5-40
Pittsburgh (U.8.A.) WPIT 9.570 31.35 40 19-Metre Band (15.100-15.350 Me/s) B
Millis (U.S.A.) WBOS 9.570 31.35 10 Moscow (U.S.8.R.) . RKL 15.040 19.95 20-100
Madras (India) .. .. VUM2 9.570 31.35 10 Rome Italy) [2RO12 15.100 10.87 25-100
Montevideo (Urnguay). . CXA2 9.570 31.35 B Zeesen (Germany) DJL 15.110 19.85 5-40
British Oversea Scrvice GSC 9.580 31.32 10~-50 Vatican City . .. HVJ 15.120 19.84 25
Melbourne (Auostralia} ., VLR 4.580 31.32 2 Paris Mondial (Trance,. . TPB6 15.130 19.83 12-25
Huizen (Holland) PCJ 9.590 31.28 60 British Oversea Service GSE 15.140 19.82 10-50
Cincinnati (U.8.A.) WLWO 9.590 31.28 50 Motala (Sweden) SBT 15.155 19.80 12
Deihi (India) vUD2/3 9.590 31.28 10 Tokio (Japan) JZK 15.160 19.79 50
]LTLY, IQ.‘}O. 3;7
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Wireless

Worid
Station Call Sign Mc/'s Metres kw Station Cafl Sign Mc/s Metres kw

Moscow (U.S.5.R.) RW96 15.180 19.76 20-100 |1 British Oversea Service GSG 17.790 16.86 10-50
British Oversea Service GSO 15.180 19.76 10-50 Chungking (China) XGOX 17.800 16.85 35
Lahti (Finland) .. OIE 15.190 19.75 1 British Oversea Service GSY 17.810 16.84 10-50
Ankara (Turkey) TAQ 15.195 19.74 20 Rome (Ttaly) I12RR08 17.820 16.83 25-100
Zeesen (Germany) DJB 15.200 19.74 5-40 Wayne (U.S.A) W(BX 17.830 16.83 10
Chuangking (China) XGOX 15.200 19.74 35 Athlone (Ireland) — 17.840 16.82 —
Pittsburgh (U.S.A)) WPIT 15.210 19.72 40 Zeesen. (Germany) .. DJH 17.845 16.81 640
Lisbon (Portugal) .. .| CEWY 15.215 19.72 10 Paris Mondial (France). . .. | TPB3 17.850 16.81 12-25
Huizen (Holland) .. .. 1 PCI2 15.220 19.71 60 Radio Nations (Switzerland) HB¥- 18.450 16.26 20
Podébrady {Bohemia) .. .. | OLR5SA 15.230 19.70 15-30 Bangkok (Thailand) .. v. | HS6PJ 19.020 15.77 10
Paris Mondial (France) .. | TPCs 15.240 19.68 12-25 ) ’ I
Boston (U.8.A.) . ..l wruL | 1ses0 | 1067 | 20 13-Metre Band (21.450-21.750 Mc/s) N
British Oversea Service .. | GSI 15.260 19.66 10-50 Boston (U.8.A.).. . L. ] WRUL 21.460 |.“14.00 20
Wayne (U.S.A.) .. .. | WeBX 15.270 19.65 10 British Oversea Service GSH 21.470 | “13.97 10-50
Zeesen (Germany) .. .. | DJQ 15.280 19.63 5-40 |} Schenectady (U.S.A.) .. WGEA 21500 | 13.95 25
Delhi (India) .. VUD3 15.290 19.62 10 Rome (Italy) ..: ..° L., ! I2ROIB 21.510 13.95 25-100
Buenos Aires (Argentine) LRU 15,290 19.62 7 Philade]phia (U.S.A.) .. .. | WCAB 21.520 13.94 10
Rome (Italy) .. .. .. | I2ROS 15.300 19.61 25-100 {| British Oversea Service .. | GST 21.530 13.93 10-50
British Oversea Service GSP 15.310 19.60 10-50 Pittsburgh (U.S.A.) . | "WPIT 21,540 13.93 40
Schenectady (U.8.A.) WGEA 15.330 19.5? 25 British Oversea Service “. | GST 21.550 13.92 10-50
Zeesen {Germany) .. .. | DJR 15.340 19.56 5-40 Wayne (U.S.A%) .. L. | WCBX 21.570 .1 13.981 |- 10~

Zeesen (Germany) DZG 15.360 19.53 5-40 || Schenectady (U.S.A.) .. | WGEO 21.590 13.89 | 100

Budapest (Hungary).. HAS3 15.370 19.52 5 British Oversea Service GRZ 21.640 13.86 10-50

Moscow (U.S.8.R.} RW96 15.410 19.47 20-100 - o

11-Metre Band (25.600-26.600 Mc/s)

16-Metre Band (17.750-17.850 Mc/s) Boston (U.8.A.).. .. .. | WRUW 25.600 11.70 —
Zeesen (Germany) .. .. | DJE 17.760 16.89 5-40 St. Louisi (U.S.A.) .l .. | WoXPD 25,900 11.58 —
Paris Mondial (France). . TPC3 17.765 16.88 12-23 Cincinnati (U.S.A.) .. .. |"WBXNU | 25.050 11.56 —
Huizen (Holland) .. PHI2 17.770 16.88 20 South Bend (U.S.A.) .. .. | WOXH 26.050 11.52 —
Pittsbureh (U.S.A) .. WPIT 17.780 16.87 40 Superior (U.S.A.) .. ... WOXJL 26.100 11.49 —
Bound Brook (U.S.A.) .. WNBI 17.780 16.87 35 Nashville (U.S.A.) .. .o W4XA 26.150 11.47 —

Stations of which thé names arc “indonted™ are

working outside the regular broadeasting bands..

Short-wave Receiving Conditions

PROSPECTS

FOR JULY

(COMMUNICATED BY THE ENGINEERING DEPARTMENT OF CABLE AND WIRELESS, LTD.)

PROPAGATION conditions on short waves during May
. were particularly stable for the first ten days, but
deteriorated during the latter part of the month as a result
of ionosphere storms on the 18th and 22nd to 28th (in-
clusive). A sudden return' to normal conditions was
experienced during the last three days of the month.

Atmospherics were above normal on the following dates
May 1st-3rd (inclusive), 8th, 1oth, 15th, 16th, 21st, 23rd
and 25th to 29th (inclusive). The general rise in the
average level of atmospherics may be attributed to the
greater thunderstorm activity associated with summer
months.. o

Sudden ionosphere disturbances of the ‘' Dellinger”’
type were experienced in this country as under: (a) May
14th, 1750 GMT ; its effect was mainly confined to South
American stations. (b) May 1yth, 1350 GMT; most
stations were affected.

Particulars of the broadcast bands which, it is con-
sidered, are likely to prove most reliable during July on
five selected routes are given below ; these may serve as a
guid> when considering reception from places other than
those mentioned. All times are GMT, on the 24-hour clock
notation.

Tokio: 0800/1200, 16 m; T200/1600, 16 Or 19 m 1600/

midt, 19 or 25 m.

The time at which the longest wavelength is expected to
be most necessary is about 19oo, i.e., one hour before sun-
rise at Tokio. Echo signals are likely to occur around 2000.
Melbourne: 0800/ 1000, 19 or 25 m. Westward (via Pacific) ;

1500/ 2000, 25 m. Eastward (via Calcutta); 2000/ midt,

25 m. Eastward.

Towards midnight reception should be possible on most
days cun both the Eastward and Westward routes on z5
metres, and frequently also on 19 metres. The period
1100/ 1400 is a difficult one at this seasor on account of

32§

extreme differences in conditions at the two ends of the

route.

Bombay: 0800/1600, 16 m; 1600/2000, 16 or 19 m; 2000/
midt, 19 or 25 m.

Buenos Aires: 0800/ 1000, 25 or 31 m; 1000/ 1200, 16 or 19
m ; T200/1600, I3 Or I6 m ; 1600/ 2000, I6 OF 19 I ; 2000/
midt, 19 or 25 m. '
Echo signals may be expected around 2000. The most

difhicult period is likely to be from o800/ 1000 when it is

daylight here but later winter night at Buenos Aires.

Montreal: 080o0/1000, 19 or 25 m ; 1000/1200, 16 Or 1g m ;
1200/ 1600, 16 Oor 19 m; I600/2000, 13 Or 16 m; 2000/
midt, 16 or 19 m. ’
Towards midnight slight echo may be discerrible.

During magnetic disturbances wavelengths longer than

those mentioned may be found to be preferable, particu-

larly during the morning and late evening periods.

In summer (northern hemisphere) it is generally found
that the period of maximum daylight over a route is not
necessarily that for which the shortest wavelength may be
used. The reason for this is that at this season the critical
frequency of the controlling layer towards sunset fre-
quently exceeds that at noon; thus, in the case of trans-
atlantic routes, the maximum usable frequency during the
evening may be greater than that during the early after-
noon, notwithstanding the greater daylight involved during
the latter peripd. ’

Atmospherics are likely to be troublesome during the
afterncons in July ; the average intensit— on the 16-metre
band, for example, may be expected to increase from its
noon value to a peak at about 1800.

If the present trend of magnetic activity continues, the
most favourable conditions for long-distance reception
during July will probably be during the last week.

- JULY, 1940.
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Apparatus

McClure Model ACA16 Amplifier

THREE STAGE 15-W PUSH-PULL UNIT FOR
AC MAINS

DESIGNED to work in conjunction with feeder units of

the type reviewed in our March issue, this amplifier
is fitted with a five-pin socket for supplying the necessary
filament and HT current and connecting the input from
the receiver.

The circuit comprises a first AF stage, a resistance-
coupled phase-splitting stage and a final push-pull stage.
Triodes are used throughout (Tungsram LL4s in the first
two stages and P27 /500s in the output stage).

On test the amplifier showed no visible trace of distor-
tion on the cathode-ray oscilloscope up to 10 watts, and
ihe amount present at 15 watts was not serious. Under
normal conditions in the average house the amplifier will
handle peaks with an ample margin in hand, as with a
loud speaker of normal efficiency the average output called
for will rarely exceed 4-5 watts.

50
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Reviewed

The frequency characteristic is very good, particularly in
the bass, where the loss at 30 ¢/s is only 0.7 db. At the
other end of the scale the 2.7 db drop at 10,000 ¢ /s would
not be noticed, and at 20,000 c/s the loss is only 6 db.
These figures include the output transformer which in the
model tested was wound for an output impedance of 15
ohms. Other values can be supplied.

The iron-cored components are all of generous design
and the workmanship and finish are excellent. Complete
with valves the ACA16 costs £8 18s. 6d., and the makers
are John McClure, Ltd., Erskine Road, London, N.W.3.

“Mulparvo” Portables

RADIO RECEIVERS, DEAF AIDS AND
COMBINED INSTRUMENTS

FITTING into a leather case measuring about 8} x4}
2%in., and weighing under 3ib., the * Mulparvo ” port-
able is a very efficient little receiver, with ample range on
its self-contained frame aerial for the reception of the Home
and Forces programmes in most parts of the country.
The circuit con-
sists of a detector
with resistance-con-
trolled reaction and

Very efficient for its
size, the “Mulparvo’’
portableis also avail-
able as a combined
radio receiver and
deaf aid.

two transformer-coupled AF stages. Standard dry batteries
of the deaf-aid type are used, and the valves are Hivac
midgets (XD in the first two stages and XL in the output
stage). The receiver gives an uncxpectedly high perform-

. ance for its size, and this is no doubt accounted for by the

smooth reaction control backed by an AF gain above the
average. Reception of Continental stations is well within
the range of the receiver when a short aerial is connected to
the terminal provided.

The finish and general construction of the set are very
good indeed, and it should make the ideal “ personal’’ set
either for the civilian or the soldier. The price is £5 10s.,
and the leather case is £1 extra.

A combined radio set and deaf aid is also available. This
instrument, which weighs 33lb., and measures 9} x 5 x 23in.,
makes use of a high-grade crystal microphone, and gives
excellent reproduction with the slight increase of high fre-

29

www americanradiohistorv. com



Apparatus Reviewed—
quencies which most deaf people find
beneficial. The price of the combined
instrument is 14 guineas, or the deaf
aid may be obtained separately at
10 guineas. A single earpiece of good
characteristics is included with each
type.

The makers are Mulparvo, Ltd., 17,
Gillingham Street, London, S.'W.r.

The Wireless Industry

\/VE have received a copy of List No.
163, the 1940 catalogue of A. F.
Bulgin and Co., Ltd., By-pass Road,
Barking, Essex. The components illus-
trated show no diminution in scope and
variety and the firm are to he congratu-
lated on their efforts to maintain ade-
quate supplies tor the experimenter.
<= < <

An illustrated catalogue dealing with
battery chargers and industrial rectifiers
has been produced by The Electrical
Construction Co., Ltd., Lamport [iali,
Northampton. The elements used are of
the sclenium type.

s < <

Those engaged in research or produc-
tion involving high-vacuum techniqgue
will be interested in a leaflet published by
W. Edwards and Co. (London), Lid.,
Southwell Road, Loughboro’ Junction,
London, S.E.5, describing three new
Metrovac rotary ~pumps. These are
Metropolitan-Vickers products and will
fill the gap left by the stoppage in the
supply of German pumps.

R O
Mr. C. O. Hamer, formerly technical

Wireless
World

British Ozaphane,Ltd., and E. H. Scott
Radio Laboratories, Ltd., has now been
elected managing director of these two
companies.

Mr. Sidney Angell, formerly a director,
and Mr. J. Silver sales manager, are no
longer associated with these two com-
panies.

Diversity Receivers

OQutsize
ceivers.

THE Panorama receiving station
of the South African Broadcast-
ing Corporation was described at

These
racks comprise
the contro!l panels of the four Bri-
tish-built G.E.C. receivers used for
the reception of European pro-
grammes for rebroadcasting in South Africa.

adviser and works superintendent of  some length in the March issue of this
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EQUIPMENT IN SOUTH AFRICA

journal.  Thanks
to the manufac-
turers of the re-
ceivers, the
General  Electric
Company, it is
now possible to
supplement that
description with a
photograph  and
additional details
of the equipment.

There are at present three
rhombic aerials, which are
directed on central and
western Europe, but it is
intended that additional
aerials shall later be set up
for reception from other
directions. The station is
mainly intended for dealing
with signals on wavelengths
between 13 and 30 metres, though it
works quite effectively up to 49
metres.

Each of the three main G.E.C.
receivers is an eight-valve superhet,
and, in order to ensure precise syn-
tony of all circuits, there is no
ganged tuning; the three RF and
three IF circuits of each set are in-
dividually tuned, though, of course,
the latter do not require frequent
readjustment. In accordance with
the well-known principle of diversity
reception, the receiver which is at
the moment receiving the best signal
from its aerial temporarily takes
charge of operations, the grids of
the amplifying valves of the others
being automatically biased back to
such an extent as fo render them
almost—or possibly  entirely—in-
operative. A fourth receiver,
mounted on the same rack, acts as
a stand-by.

e

re-

This key shows the functions of the

various panels of the ¢ diversity ”’ re-

ceiving equipment illustrated in the
photograph.

JULY, 1940.



Current Topics

RECENT EVENTS IN THE WORLD OF WIRELESS

CAR RADIO:

HE Postmaster-General announced
at the end of May that a Defence
Regulation had been issued which pro-
vided that, apart from certain
authorised exceptions, ‘‘no person
shall use or have in his possession or
under his control any wireless re-
ceiving apparatus installed in any road
vehicle.”” Special attention is drawn
to the fact that the announcement
states that ““any wireless receiving
apparatus shall, notwithstanding that
it is not fixed in position (for example,
a portable set), be deemed for the pur-
poses of the regulation to be installed
if it is in the vehicle in circumstances
in which it can be used or readily
adapted for use.”

All ordinary receiving licences for
road vehicles were cancelled on May
31st, when it was announced that all
apparatus (including aerials) installed
in motor cars or other road vehicles
had to be removed by June ond
whether the vehicle was at present in
use or laid ap.

The licences in respect of these
vehicles are to be retained by the
owners. Whilst no refund of the
licence fee is to be made, the question
whether an allowance can be granted
in respect of the unexpired period will
be considered when the present em-
bargo is lifted.

A similar defence regulation has
been in force in France since early this
year.

The Postmaster-General states that
he is unable to give a general exemp-

PM.G’s Embargo

" tion to persons or firms engaged in the

supply or conveyance of radio sets to
customers or the collection of receivers
for repairs. In this connection, no
difficulty would appear to arise in re-
gard to mains-operated receivers
which could not be used in a vehicle.
In the case of battery operated sets,
whether “‘ portable ™ or not, it should
be arranged if possible that the battery
is carried on another occasion or
alternatively is kept separate from the
receiver, and is securely wrapped and
sealed.

R.A.0.C. RECRUITMENT
THE Royal Army Ordnance Corps

has introduced a voluntary re-
cruitment scheme for men with special
technical qualifications or knowledge,
to be enlisted as storemen and clerks.
Applications are required from men
between the ages of 20 and 50, who
are well grounded in the principles of
commercial organisation, especially
the recepticn, control and issue of
various stock, including wireless parts.
The particular need is for men with
supervisory experience, and recruits of
this calibre stand a good chance of
early promotion.

An unmarried private in the
R.A.0.C. receives 19s. 3d. per week,
which rapidly rises to £1 13s. 3d.

Application forms may be obtained
from The Chief Ordnance Officer,
Royal Arsenal, Woolwich, London,
S.E.18.

LISTENING TO SWITZERLAND

N summer, those in the more distant
parts of Europe find reception of
the Swiss mnational medium-wave
stations difficult ; often it is only pos-
sible at night, and even then is subject
to interference. The Swiss P.T.T.
accordingly decided that the rebuilt
Schwarzenburg S-W station should in-
clude, apart from the directional
transmitters, an ‘‘all-round’’ trans-
mitter to serve Europe. This station
is now carrying out daily test trans-
missions from 1z.0 noon to 1.45 p.m.
(B.S.T.) on 6.165 Mc/s (48.66 metres).
Reports will be greatly welcomed by
the Short Wave Section of La Service
de la Radiodiffusion Suisse, Neuen-
gasse 30, Berne, Switzerland.

JULY, 1940.

RATIONING RADIOGRAMS

N order came into force on

June 6th restricting the supply te
the home market of a large number
of articles commonly used but not
essential. Radiogramophones  are
scheduled as controlled goods, but
wireless receivers, amplifiers, and loud
speakers are excluded.

The order required all manufac-
turers of and wholesale dealers in con-
trolled goods to apply to the Board
of Trade for registration before
June z2o0th. Under the order manu-
facturers and wholesalers will be per-
mitted to supply to retailers during
the six months to November 3oth
approximately two-thirds of the value
of their pre-war requirements.
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TELEVISION
STANDARDISATION

R.C.A. Statement

HE Radio Corporation of America,

in  defence of its adoption
of the American R.M.A’s tele-
vision standard of 441 lines 30
frames, has issued a statement
saying that it believes these stan-
dards incorporate the best features
that have been developed in the
United States, England, Germany and
the rest of the world.

During the course of a recent
F.C.C. investigation, the suggestion
was made that television receivers
should be manufactured that would be
able to receive transmissions from
stations operated under other stan-
dards as well as under those of the
R.M.A. Whilst being prepared tfo
build such receivers in order to over-
come the present deadlock, the R.C.A.
does not believe that the adoption of
such a suggestion would prove to be of
advantage either from an engineering,
economic or public service standpoint.

COLONJAL WIRELESS CHAIN

HE setting up of a chain of
Colonial wireless telegraph and
telephone installations by Cable and
Wireless -was announced = by Sir
Edward Wilshaw, chairman, at the
recent general meeting. In anticipa-
tion of the Government’s approval of
the scheme, which was proposed last
year, the sets had been ordered and
were therefore ready for despatch in
the early days of the war.

‘“As an auxiliary service in cases
of emergency or the interruption of
the cables,”” said Sir Edward, *‘they
should add greatly to the flexibility
of our system, bringing to the Colenial
empire the advantages already exist-
ing on what I may describe as the
main lines of our traffic.”’

ENEMY ALIENS’ RECEIVERS

THE Home Secretary announced on

June 6th that an Order had been
made prohibiting enemy aliens from
having in their possession, or under
their control, any wireless transmit-
ting or receiving apparatus. Any
enemy alien who is in possession of
such apparatus must dispose of it
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Current Topics— )
forthwith. No part of the wireless
licence fee will be refunded.

It was learned on enquiry at the
G.P.O. that relay apparatus installed
in subscribers’ houses does not come
under this ban because the subscriber
has no control over the apparatus.

THE UILR.

N an earlier issue it was stated that
the war having so restricted the
activities of the International Broad-
casting Union (U.I.R.), the Geneva
office would probably be transferred
to the Control Cenfre of the Union at
Brussels. In view of the recent in-
vasion of Belgium, it will .be evident
that this rumoured removal did not
take place. It was agreed at a meet-
ing in April that, in spite of the diffi-
culties, the work both at Geneva and
Brussels should be carried on.

It is not yet known whether the
Brussels checking station will be in a
position under Nazi rule to continue
1ts work of policing the ether.

FROM ALL
QUARTERS

Tribute to Radie Officers

Mr. H. A. WuIrg, chairman of the
Marconi International Marine Communi-
cation Company, at a recent meeting
paid tribute to the endurance and con-
tinuous heroism of the radio officers in
the company’s service, twenty-three of
whom had lost their lives, including
three who were serving on the Ruawal-
pindi.

WLWO Testing

TuE recently completed 50-kW trans-
mitter of the international short-wave
broadcasting station WLWO of the
Crosley Corporation, Cincinnati, U.S.A.,
is now conducting test transmissions on
9.500 Mc/s (31.28 metres) and 6.060
Mc/s (49.50 metres). The higher fre-
quency is generally employed for trans-
missions between 4.0 and 8.0 a.m. and
11.45 a.m. and 9.0 p.m., whilst the
lower {requency is used between 9.0
p.m. and 4.0 a.m. (B.S.T.).

Business as Usual?

In the April issue of QST, a note from
a German amateur is published in
which he states that a number of Ger-
man amateur transmitters have been re-
licensed and are operating in the usual
manner. ‘“Very subtle propaganda
this, calculated to impress the neutrals,
especially the Americas,” comments the
I. & R. Bulletin.

Philips .
Since the invasion of Holland it ha
been announced that the registered office
of the Dutch Philips companies at Eind-
koven has been transferred 1o Curagao
in the Dutch West Indies.
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Amateur F-M Transmissions

TrE Federal Communications Com-
mission recently modified the rules
governing amateur stations to make

available to American amateurs the band
ifrom 58.5 to 6o Mc/s for radiotele-
phone {requency-modulation transmis-
sions. Previously amateurs were per-
mitted to use radiotelephone {requency
modulation in all amateur bands above
112 Mc/s.  The change will provide a
greater opportunity for experimental
I-M  transmissions since equipment is
generally available for the lower band.

Naming Scientific Instruments

IN view of the confusion which exists
over the naming of scientific instru-
ments, a suggestion that there should
be set up an authoritative body to
whom the proposed name for an instru-
ment could be submitted for approval
will be received with -interest. It is one
of several such suggestions put forward
by Mr. J. W. Williamson (formerly
secretary of the British Scientific In-
strument Research Association) in an
article in the May issue of The Journal
of Scientific Instruments, published by
the Institute of Physics.

Patent Licences

It is announced that arrangements
have been made by the British Licensing

Pool whereby the patents controlled by

A. C. Cossor within the scope of the
As Licence are available to lcensces
without payment of additional royalty.

-N.PL. Superintendent

Dr. E. II. RAYNER retired from ihe
post of superintendent of the Electricity
Department  of the National Physical
Laboratory on March 31st, having
attained the normal age limit. He
has been succeeded by Mr. R. S. J.
Spilsbury, formerly principal scientific
officer in the department.

Radio Therapeutic Apparatus

‘“Tue Application of Short Waves to
Medical Science,”” is the subject of the
address to be given by Dr. P. P. Dalton
at the meeting of the British Institution
of Radio Engineers, at 7 p.m. on Friday,
June 21st, at the Federation-of British
Industries, 21, Tothill Street, West-
minster, S.W.r. Rcaders of The Wire-
less World wishing to attend should
apply for tickets beforchand to The Gen-
eral Secretary, Duke Street House, Duke
Street, London, W.1.

B.B.C. European News Service
NEws  bulletins in English are
radiated by the B.B.C. in the FEuro-
pean short-wave service at the follow-
ing times (B.S.T.): —
From GSA, 6.050 Mc/s (49.50 metres), and
GSW, 7.230 Mc/s (41.49 metres), at 12.30, 1.30,

7.15 and 9.0 a.m., and 12.45, 2.15, 5.0, 7.0 and
11.0 p.m.
From GRX, 9.690 Mc/s (30.96 metres) at

12.30, 1.30, 7.15 and 9.0 a.m., and 7.0 and 11.0
p-m.

From GSE, 11.860 Mc/s (25.29 metres), at
12.45, 215 and 5.0 p.m.
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LEE. Wircless Section

No nominations having heen received
other than those proposed by the Wire-
less Section Committee of the 1.E.E. for
the vacancies which occur on the com-
mittee on September 3o0th, the follow-
ing have been duly elected for the year
1940-41: Chairman, Mr. W. J. Picken
(Marconi’'s W.T. Co.); vice-chairman,
Mr. T. E. Goldup (Mullard); ordinary
members, Messrs. L. W. Hayes (B.B.C.),
T. H. Kinman (B.T.H.} and R. P. Ross
(Signals Experimental Establishment)
and Dr. R. L. Smith-Rose (N.P.L.).

Cossor Export Receivers

WE learn that A.C. Cossor, Ltd., have
in ccurse of production a high-perform-
ance short-wave broadcast recciver for
operation from a 6-volt car battery. The
circuit will be similar 1o those of the
Model 396 EXZ and Model 396 EXU,
which work from AC and AC;DC mains
respectively. In these receivers there
are three wavebands (13.6-40, 40-110 and
195-560 metres), and the j5-valve-recti-
fier circuit includesan RF stage. Voltage
adjustment is provided for 100-125 and
200-250 volt mains in the case of the
AC set, and 200-z50 volts in the uni-
versal sct.  The permissible latitude in
mains frequency is 40 to 100 cycles.

Valves in Part Exchange

It was recently announced in Berlin
that listeners wishing to purchase new
valves - would have to give an old valve
in part exchange. A similar scheme is
already in operation in regard to gramo-
phone records.

A Coming of Age

Caxapa’s pioneer radio station, CFCI?
at Montreal, celebrated its twenty-first

anniversary on JMay 1st, when new
studios and offices were officially
opened. CECF, which from 1918-22

used the call sign XWA, is owned and
operated by the Canadian Marconi Com-
pany.
Esport Enquiry

Y. T. \WEN, Radio Service Engineer,
47, Marshall Road, Singapore, asks
British fitms to send catalogues of re-
placement parts, accessories, testing in-
struments, short-wave tuning units, etc.

IHegal Transmitter

AN eighteen-year-old Sedgley, Stafford-
shire, youth was recently fined f£50 on
a charge of possessing an unlicensed
transmitter. The prosecution ' stated
that the operator, using a call sign
allotted to the R.AF., was frequgntly
heard transmitting messages to his
friends. The transmissions, however,
were in no way harmful to the country.

Identifying Troop Carriers

GERMAN troop carriers is the subject
of the latest identification chart issued
by Flight, Dorset House, Stamford
Street, London, S.E.1x. Priced at six-
pence, post free, nine views of troop
carriers as well as views of the German
type of parachute are given on a
conveniently folded card measuring
123 X 10in.
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NEWS IN

ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station Mc's | Metres Daily Bulletins (B.S.T.) Country . Station Mc's | Metres Daily Bulletins (B.S.T.)
America India
WXBI (Bound Brook) | 17.780 | 16.87 | 5.0, 6.0. YU(2 (Caleutta) 0.530 | 31.49 | 420 a.m.
WCAB (Philadelphia). . 6.060 | 49.50 | 11.45 (Tu., Wed. and Fri), VUM2 (Madras) 9.570 | 31.35 | 4.20 a.m.
12,0 midnightt. YUD2/3 (Delhi) 9.590 | 31.28 1 4.20 a.m., 9.0 a.m., 1.30,
WCAB .. . 31.28 | 11.45 (Mon.; Th, and Sat.). . 4.50, 6.30.
WCBX (Wayne) 19.65 8.30122, 10.5083. YUD3 .. 15.290 | 10.62 | 4.20 am., 9.0 a.m.
WCBX .. 16.83 | 1.0, 2.0, 3.0%, 3.15§%, 4.0%7,
4.30§1, 6.0, 6.308%, 7.551. || Haly
WGEO (Schenectady) . 2530 | 31.48 501, 9 o5§.~. 11.25%. I2R03 (Rome) 9.630 | 31.15 | 4.0 a.m., 7.35 a.m., 7.28,
WGEA (Schenectady) . | 15.330 1 19.57 . L. 10.15;.
WPIT (Pittsburgh) .. | 15.210 | 19.72 I2RO9 .. 9.670 | 31.02 | 12.30 a.m.
WRUL (Boston) 6.040 | 49,67 4. Io a.m.§i, 12.0 midnight]. I2R04 .. 11.810 | 25.40 | 4.0 a.m., 4.40, 8.25. .
WRUL. . 11.790 | 25.45 | 4.15 a.m.§f, 9.30§%, 12.0 mid- I2RO6 .. 15.300 | 19.61 | 4.0 aam., 7.35 a.m., 12.15,
nighty, : 8.23,
WRUL . .. .o 15.250 | 19.67 | 9.3081. I2ROS8 .. .. 17.820 | 16.84 | 12.15, 4.40.
WLWO (Cincinnati) .. 6.060 | 49.50 [ 7.25 a.m, .
WLWO.., .. .. | 9390 3128 7.25am.4§, 1.15. Japan
JZJ (Tokio) 11.800 1 2542 | 8.5,
Australia JZK .. .. 15.160 | 19.79 | 9.5
VLQ (Sydney). . 9.615 | 31.20 | 9.15a.m.
VLQ2 11.870 | 25.27 | 9.15a.m. Manchukuo
VLR (‘\Ic]bomuo 9.580 | 31.32 | 10.0 a.m., 2.50. MTCY (Hsinking) 11,775 | 25.48 | 7.30, 10.0.
YLR3 .. 11.850 | 25.82 | 9.50.
. Rumania
China Bucharest 9.280 | 32.33 | 10.0.
XGOY (Chunﬂkmg) 9500 | 31.5 10.30.
XGOY 11,900 | 25.21 3 1L.30 a.m., 12.10, 10.30. Russia
RW06 (\Ioscow) 6.030 | 49.75 | 9.0, 10.30, 11.0, 11.30.
Finland RWG 7.360 | 40.76 | 10.30.
OFD (Lahti) 6.120 | 49.02 } 12.15 a.m., 8.55a.m., 7.15, RK1 7.520 | 39.89 | 10.30, 11.30.
OFD .. 9.500 | 31.58 10.15. RIA .. 8.070 | 87.17  11.30.
RWOG .. . 9.520 | 31.51 | 9.0, 10.30, 11.0, 11.30.
France RAL .. .. 0.600 | 31.25 | 1.0 a.m., 9.0, 10.30, 11.3¢.
TP(,lS(Pfxrxs Mondml) 9.520 | 81.51 | 2.30a.m.,5.45a.m..7.30 a.m. RIC 11.640 { 25.77 { 12.0 noon.
TPA4 9.680 | 30.99 | 9.15a.m., 8.30. —_— .. .. 11.900 | 25.21 | 12.0 noon.
TPAL .. .. . 11.720 | 25.60 | 2.30 a.m.; 5.45 a.m. RNE .. .. 12.000 | 25.00 | 1.0 a.m., 4.0, 11.30.
TPBS .. . . 11.845 | 25.33 { 2.30a.m.,5.45a.m.,4.45,8.30. RKI .. 15.040 | 19.95 | LOa.m.
TPA3 .. . . 11.885 | 25.24 | 8.30. RW96 .. 15180 | 19.76 | 1.0 a.m., 9.0 a.m.
TPB6 . 15,130 | 19.83 | 9.15 a.m., 4.43,
TPC5 . 15.240 | 19.68 | 2.0, Spain
TPB3 . 17.850 | 16.81 | 12.0 nooxn. FET1 (Valladolid) 7.070 | 4243 { 8.50.
French Indo- chma EAJ7 (Madrid) 9.860 | 30.43 ]| 12.30 a.m.
FZR (Saigon) . 11.780 | 25.47 | 12.0 noon, 4.45.
Germany Sweden
DJIC (Zeesen) .. 6.020 | 49.83 | 8.15, 11.15. SBO (Motala) .. 6.065 | 49.46 { 10.45.
DIT .. .. 7.200 | 41.15 | 11.15.
DJA 6.560 | 31.38 | 7.15. Turkey
DID 11.77 25.49 | 8.15, 11.15. TAP (Ankara) 9.465 | 31.70 | 8.15.
DJL 15.110 | 19.85 | 10.15a.m.. 2.15, 6.50, 7.15, TAQ .. . 15.195 | 1874 | L15.
8.15, 9.15, 10.15.
DJB 15.200 | 19.74 | 5.15, 8.15, 9.15, 10.15. Vatican City
Hungary HvVJ .. . 6.190 1 48.47 | 8.0 (Tu.).
HAT4 (Budapest) 9 125 2.88 { 1.30 a.m.§. HV) .. . 11.740 | 25.55 | 2.30 (Mon.).
HATS .. 9.625 | 31.17 | 12.15 a.m.}, 12.30 a.m.7. Yugoslavia
HAS3 S| 1870 | 19052 3.55%. YUA (Belgrade) 6.100 | 49.18 | 8.30, 10.30.
The times of the transmission of news in English for Europe from the B.B.C. short-wave station are given on the opposite page.
<G
REGULAR LONG- AND MEDIUM-WAVE TRANSMISSIONS
" Gountry : Station ke/s | Metres Daily Bulietins (B.S.T.) Country : Station ke/s | Metres Daily Bufletins (B.S.T.)
Finland Ireland )
Laht: 1 166 1,807 | 12.15 a.m., 8.55 a.m., 7.15, Radio-Eireann. . 565 531 | 6.45%, 10.10 (10.5 Sun.).
10.15.
Frange : Italy
Radio Paris 182 | 1.648 | 10.15. Rome 1 .- 713 | 420.8 | 12.30 a.m., 7.28, 10.15}.
“ Radio 37 832 360.6 | 6.45, 9.15, 10.45. Milan ! . 814 368.6 { 12.30 a.m., 7.28,
L’Ile de France 1,204 249.2 | 6.45, 9.15, 10.45.
Latvia '
Germany Madona .o 583 514.6 | 10.0 (Tu. and Fri.).
Bremen 2 .. .. 224 1,339 | 10.15 am., 2.15, 5.15, 8.15, Kuldiga .. 1,104 271.7 1 100 (Tu, and Fri.).
9.15, 10.15.
Bremen 1 . . 758 305.8 | 12.15 a.m., 10.15 a.m., 2.15, || Rumania
515, 17.15, 8.5, 9.15, Bucharest . 823 364.5 | 12,15 a.m., 2.30, 10.50(.
10.15, 11.15.
Hamburg .o .. 004 331.9 | 12.15 a.m.. 10.15 a.m,, 2.15, || Russia
515, 17.15, 8.15, &15, Moscow 1 ‘e 172 1,744 | 11.0, 11.30.
‘ 10.15, 11.15.
Hungary Sweden
Budapest 1 546 549.5 | 11.10. Falun 1.086 276.2 | 10.45.

All times are p.m. unless otherwise stated.

JULY, r1940.

* Satardays only.

§ Saturdays excepted.
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ki Sundw;s only.

1 Sundays excepted.

|l Approx. times.
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Morse Key Manipulation

CONTROL OF MUSCULAR MOVEMENT :

N view of the many hundreds of
recruits to the morse key, and of
the various opinions held regard-

ing its manipulation, it is hoped that
the following suggestions may prove
of assistance to the beginner. They
are the result of twenty years’ ex-
perience of morse operating with
British and American keys.

I am afraid that there will always
be a difference of opinion on this
subject, probably for the very good
reason that hands also differ con-
siderably as regards physical pro-
portions.  Moreover, British made
keys are found in such a variety of
shapes and sizes, with an equal
variety of movement, that 1 am
somewhat hesitant in recommending
a definite line of attack. I am con-
fident, however, that the following
explanations will help to throw a
light on most of the important
points on which there is disagree-
ment, at the same time offering sub-
stantial help and guidance to the
beginner.

The question of muscular control
possessed by the individual with re-
gard to wrist movement has a most
important bearing to each case. The

By H. F. JONES

manipualation of a morse key can
only be accomplished by absolute
control ot wrist muscle movement.
The beginner must realise at the
outset that every movement of the
morse key should be the result of
deliberate, definite, predetermined
wrist action. Close attention to de-
tail in the preliminary stages is
essential. ’

I propose to give, in the first place,
a briet consideration to muscular
movement in relation to wrist action
as far as it concerns the manipula-
tion of a morse key.

It is common knowledge that
every movement of the body is
accomplished by muscular action,
the muscles receiving stimulation

from the nervous system. They may

be regarded as counsisting of con-
tractile tissues. That 1is, tissues
which have the power, when stimu-
lated, of instantly changing their
shape. The nervous system con-
trols and co-ordinates the working
of all the various parts of the body.
A wrist movement, for example, is
accomplished by the brain and the
nerves transmitting impulses to a
certain set of muscles. Any degree
of hesitancy in the transmission of

The operator’s position with respect to
the key is all important; this photo-
graph illustrates the author’s recom-
men#ation,

pianist, for example, endeavours to
develop complete muscular control
cver finger action and wrist move-
ment throughout the entire length of
“the keyboard. Similarly, the correct
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these impulses will obviously result
in uneven action of the wrist. It is
therefore important to concentrate
on manipulating the morse key if
perfect morse characters are to be
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AVOIDING FATIGUE

Controversy has arisen in
our correspondence columns
over the right method of
manipulating a morse key.
Here is an article by an
instructor of long experience
that throws light on the
subject, and shows how the
human machine may be
used to best advantage

produced. There must be complete
and perfect co-ordination between
the brain, nervous system and the
muscles ; and no undue strain placed
on any part of the system. Concen-
tration, hawever, must be closely
accompanied by a state of relaxa-
tion. The neccessity for this is in
order to avoid bringing into action
various sets of muscles that are not
directly responsible for wrist action,
and only result in a state of fatigue.

Ease of Posture

It is of the utmost importance
when taking up a position before the
key to endeavour to hang the arm
(from shoulder to elbow) loosely at
the side.  The top of the arm fits
into a shallow cup in the shoulder

blade, forming a ball-and-socket
joint. It thus has a wide degree of
movement. A variety of muscles

are brought into action when the
arm is moved. It is therefore
reasonable to suppose that if the
arm is hung loosely at the side no
unnecessary muscular  movement
takes place, and therefore no fatigue
can possibly come from that source.

The forearm {from elbow to wrist)
consists of two bones, the radius and
the ulna.  These combine with the
lower end of the  arm and form a
hinged joint. When the forearm is
raised in order to place thé fingers on
the key two important muscles are
stimulated.  The biceps, situated in
front of the arm, and the triceps,
behind the arm. The forearm
should be on a plane approximately

JULY, 1940.



Morse Key Manipulation—
parallel with the table, so that the
elbow is neither above nor below this

level. In this manner, the strain on
the muscles is fairly evenly
balanced.

The wrist contains eight small
cubic shaped bones, bound with
ligaments and connected to the
muscles by means of tendons.
These bones articulate with the
radius and ulna, to form a guiding
joint, which is controlled by no
fewer than twelve individual
muscles. Each one of these
muscles has its own separate con-
nection to the nervous system. If,
therefore, the rest of the body is in
a state of relaxation, the ultimate
control of the wrist will be so much
more definite.

If the wrist is inclined to be awk-

ward in Imove-

Wireless
Worid

stumpy. In either case the position
of the thumb should not wvary.
There is usually a groove at the
side of the key knob, the thumb
should be placed in this groove, and
should remain there throughout the
entire period of movement.  The
first two fingers should be slightly
bent and placed on top of the key.
If, however, the fingers are long and
slender, they may be placed slightly
over the knob of the key, with the
first joints just bearing on the outer
edge. The wrist should be made to
fall and rise to correspond with the
morse characters.  Groups of dots
comprising such characters as **1,”
“S,” “H” and the figure "5
must be crisp, well defined, deli-
berate characters.  The characters
“C, Q7 Y, “F and L7
must also be well defined and deli-

ment, simple
exercises may be
profitably  prac-
ticed. Movingthe
hand backwards
and forwards and
with a circular
motion will do
much to loosen up
the muscles. Mas-
sage, in obstinate
cases, will also
help considerably.
It will be found
advantageous to
commence mani-
pulation practice
by placing the

first two fingers
on the edge of a
table and work
the wrist to corre-
spond with the
morse characters.
This will also have the effect of
looscning the wrist, and will tend to
create a feeling of familiarity with
the key even before it is handled.

The beginner is strongly advised
to practice for a week, on the table,
before touching the key. I can
positively assure him it is time well
spent, and it may be the means of
saving much weary labour at a time
when it can be ill-afforded.

The actual method of holding the
key may depend upon physical
proportions ; whether one’s fingers
are long and slender, or short and

JULY, 1940.

The bones of the human arm, as well as. the small bones of

the wrist mentioned in the test, are shown at (a).

tions and dispositions of ligaments of shoulder joint and wrist
' are illustrated at (b) and (c).

Articula-

berate groups. On no account rush
the dots. 1t is such a common fail-
ing in the preliminary stages for the
beginner to produce dots at a terrific
spced, and the rest of the morse
characters at a slow, uneven rate,
the whole resulting in complete lack
of style, and being quite unreadable.
It is my firm opinion that the
first month of key practice should be
confined to developing a good style
in manipulating the key. Once
style is achieved, speed will follow
of its own accord in a perfectly
natural manner. It is suggested that
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WEBB'S-

siill the main source of

supply for Communica-

tion Receivers and Badio
Components. .

The rise in fame of Webb’s as

distributors  of

receivers —transmitters

communication
and
suppliers to Government depart-
ments has recently overshadowced
the component side of our business.

Any item for short-wave work—
U.H.FF.—modulation—test eéquip-
ete., invariably be
supplied from stock. Additional
space for display and increased

ment, can

staff are ready for your service at

our enlarged Soho Street premises.

A few of the lines available
RELAYS . DEALS . METERS
TEST EQUIPMENT
HEADPHONES
KEYS . VALVES
CONDENSERS
COMMUNICATION
RECEIVERS, ete.

ALL ENQUIRIES WILL RECEIVE
OUR IMMEDIATE ATTENTION

WEBB'S RADIO

The Home of the Short-wave Enthusiast.
14, SOHO 8T. OXF¥FORD S8T., LONDON, W.1.
Gerrard 2089,
Business Hours 9 to 6 o'clock.

Saturdays 1 o’clocl,

THE
SUPERHETERODYNE
RECEIVER

by Alfred T. Witts, AM.LE.E,

A well-known book which the R.A.F.
aspirant in particular will find invalu-
able in bis studies. It makes every
detail of the subject understandable and
provides the essential working know-
ledge required by every keen amateur,
radio student and Service engineer.

45-Bd.net, (5/- by post)
Fourth Edition.

PITMAN

PARKER STREET,
KINGSWAY, W.C.2




HMorse Key Manipulation—

particular attention be paid to the
following points, especially the first,
which is exceptionally important.

I. One of the secrets of successtul
key manipulation is in relation to
spacing. At the complétion of a
letter character practice slightly
raising the first two fingers from the
key, just an eighth of an inch is
sufficient.  This will give the neces-
cary space between the letters. On
completion of a word, lightly touch
the table to the right of the key.
This will afford the correct space
between words. Maintain this style
of practice for at least a month;
after which you will have developed
_the habit of automatic spacing. This
style will never leave you; even at
speeds of twenty-five words per
minute the spacing will be well
defined.

2. The key spring tension is im-
portant. It should be adjusted so
that the contacts are separated by
this tension, and not by the action
of the wrist. No excessive effort,
Lhowever, should be expended in
““making ”” the key contacts. Other-
wise the muscles will suffer from
fatigue to the detriment of style.

3. Keep the thumb in permanent
contact with the side of the key, but
do not go to extremes and apply
pressure to it.

On no account manipulate the key
at a greater speed than you can com-
fortably manage. Speed will come
with practice ; and in any case, more
harm is done, and valuable time
taken in corrccting the mistakes
which could so easily be avoided by
careful training in the preliminary
stages.  In these difficult days of
abbreviated training, time will be
saved, and progress achieved
rapidly, if a good sound foundation
be laid during the first month.

This article would not be complete
without a brief survey of the Ameri-
can mecthod of morse key manipu-
lation. They favour a small morse
key, very light and smooth in move-
ment. It is wsually fitted approxi-
mately eighteen inches to two feet
from the front edge of the table.
The forearm actuaily rests on the
table, the movement is essentially a
wrist movement. It cannot possibly
be anything else. The results are
not, in my opinion, sufficiently out-
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standing to justify recommending
that we change our method in
favour of the American. But I
have grown wiser with the years,

and have no intention of inviting a
howl of righteous indignation from
any of the wvarious schools of
thought.

Test Report

The “Double-Decca”

COMBINED AC/DC AND “ALL DRY” BATTERY POR-

TABLE (4 VALVES+RECTIFIER).

HE title of this set is singularly

appropriate, for it is virtoally

two sets rolled into one. Its
small size, neat appearance, and the
fact that it can be operated entirely
from dry batteries gives it the status
of a modern portable, while the
ability to receive short waves when
coupled to an outdoor aerial enables
it to play the part of a permanent
domestic receiver.

The duality is further emphasised -

in the power supply circuits, where
the option is given of working from
either mains or batteries.
Circuit.— Frame aerials wound
with Litz wire are used for medium-
and long-wave reception, and these
are mounted, together with the
short-wave aerial transformer, on

O

—t

ks

-

PRICE:

the back panel of the set. The
medium- and long-wave windings are
not shorted on the lowest waveband,
and serve as a small-capacity aerial
for the reception of the more power-
ful short-wave stations. The normal
aerial input for the short-wave band

10} GUINEAS

is via a capacity leading to the top

of the short-wave primary winding.
As far as the main course of the
signal through the receiver is con-
cerned, the circuit f{ollows the
standard practice of all-dry battery
portables and makes use of a hep-
tode frequency changer, pentode IF
amplifier, single-diode-triode signal
and AVC rectifier and first AF stage,
and a pentode output valve. AVC
is applied only to the IF stage.
The change-over from bhattery
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Circuit diagram of the Double Decca portable. ©On mains, a rectified and

smoothed supply is previded for the filaments.
380 kcjs.
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The intermediate frequency is
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to mains opera-
tion, although not auto-
matic, is foolproof. A
multiple switch connects
the fhlament in parallel
for battery operation
and in series for mains.
As the filaments are
directly heated, it is
necessary to rectify and
smooth the supply
current from the mains.
This is effected by a
combination of choke
“and resistance smoothing
filters using electrolytic
condensers of high capa-
city. The pilot lamp is connected in
series with the rectifier valve heater.
Performance.—The  sensitivity
on medium and long waves is excel-
lent and gives many foreign stations
in addition to the B.B.C. Home
Service when using the set on the
internal frame aerials. Selectivity is
good and there is a commendable
absence of self-generated whistles.
The more powerful short-wave
stations are just audible without an
external aerial, but the latter is
really essential for listening on the
16-49-metre band. The performance
is then comparable with that given
by a normal table model superhet
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without an RF stage, but it is gener-
ally necessary to leave the volume
control at maximum for all but the
more powerful European short-wave
broadcast stations. Tuning is some-

‘what critical near the bottom end ot

the waveband, and there is some
tendency to ‘“puiling”” between
oscillator and aerial circuits, but this
did not prevent the successful recep-
tion of American stations under
none too favourable propagation
conditions.

Quality of reproduction is good if
due allowance 1s made for the lack
of bass inseparable from the use of
a small-diameter loud speaker dia-
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phragm {4 inches) and the compact
dimensions of the cabinet. TThe
efficiency in the middle and upper
parts of the musical scale is high,
and all programme material, includ-
ing speech which calls for clarity
rather than a broad bass response 1s
dealt with faithfully.

Constructional Features.—The
cabinet design has been well thought
out, and the front panel has been
recessed so that the control knobs
do not project beyond the edges ot
the case.  Indirect illumination
against a black background is pro-
vided for the tuning dial when the
set is used on mains.

-t

WAVERANGES g
Short .. 16-49  metres E
Medium 200-550 melres |
Long ... 1000-2000 melres |

The chassis consists of a flat plate
screwed parallel to the front of the
cabinet on distance pieces, and the
tuning condenser and volume-
control spindles pass through this
plate at right angles. The valves
are mounted horizontally.

Access to the combined LT and
HT dry battery is obtained by lifting
a hinged flap at the back of the set.
Space is provided at the side of the
battery for stowing the mains lead.
This contains the resistances for
feeding the valve filaments, and

_should not be reduced in length.

The HT consumption in the par-
ticular receiver tested was 13.5 mA
with a new battery.

MULTICORE SOLDER

M;\NY technical improvements are to
be found in this product of Multi-
core Solders, Ltd., Bush House, Lon-
don, W.C.2. Instead of the usual single
core of rosin, there are three cores of
smaller diameter distributed evenly in
the body of the solder.

The flux used is chemically similar to
rosin, but is treated to ensure uniformity
of melting point and greater fluxing
action at soldering temperatures. It is
non-corrosive and has been approved for
use by the G.P.O. and the A.1.D.

A wide range of alloys is available for
different purposes, and the wire may be

-obtained in gauges from 10 to 22 SWG.

Full details and some very interesting
general information on solders and
fluxes is contained in a well-prepared
booklet which has been recently issued
by the Research Laboratories of the firm.
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Rationalising Broadcast Receivers

ECONOMY IN LABOUR AND MATERIAL:
SUGGESTIONS FOR A “TOTAL WAR” PLAN

HAT there are two schools of
' thought amongst radio en-

gineers on the subject of
standardisation was well brought out
in the discussion that followed Bir.
P. R. Coursey’s lecture beforc the
I.LE.E. some weeks ago.  Those who
wish to standardise all parts of a
radio receiver appear to be in the
majority, but many fear that any
form of standardisation would be im-
practicable, or even that it would
have harmful results.

At subsequent meetings of the
Standardisation Committee at the
British Institution of Radic En-
gineers a much greater agreement in
favour of standardisation was observ-
able, and at the meeting held on
Empire Day, May 24th, the scheme
put forward by the author was seri-
ously discussed and the proposals
generally approved.

Aiding the War Effort

It was generally felt that in times
like this every possible effort must be
concentrated on placing the radio in-
dustry on a rational basis so that not
only can it adequately satisfy home
demand but increase our power of
export, at the same time releasing for
other more vital war industries highly
skilled technicians and in particular
jig and tool makers and tool designers,
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The author sug-
gests that three
mains valve-types
would satisfy
most of the require-
ments of receiver design.

whose task would be considerably
simplified and reduced by the scheme
outlined below.

In addition, considerable amounts
of raw material could be saved, thus
making good to some extent the loss
of essential import materials. In
addition, the proposed standardisation
would very greatly reduce service en-
gineering difficulties.

Let us start with valves, amongst
the bewilderingly large numbers of
which even a well-trained valve
engineer finds it difficult to retain his
sanity, there being well over a thou-
sand types in existence. One has only
to glance through The Wireless
World 1940 valve issue, in which only
the principal six British valve makers’
lists are shown, to come to the con-
clusion that there is something seri-
ously wrong with our industry.

It will be generally agreed that
there are only some twenty-five basic
functions which valves have to {fulfil
and that the vast multiplicity of types
has arisen mainly through such causes
as the adoption of wvarious heater
ratings, various valve bases, and
different conceptions as to whether
the anode or the grid should be
brought out to the top cap or not.

The British radio industry must
Jook at the world market as a whole,
as we are blessed with the greatest
potential market of all, that of the

www americanradiohistorv. com

* base.

By J. A. SARGROVE, N.C.Mech.E., F.T.S.

A plan for furthering the war effort, both
by increasing export and by releasing
technicians for direct war work. The
author proposes a drastic simplification
of valve types, together with standard-
isation of components and appropriate
changes in receiver design.

British Empire, which we have
hitherto sadly neglected. It will be
generally admitted that by following
divergent directions the radio in-
dustry has not made it easy to achieve
our right place in this market.

In trying to put our house in order
we must concentrate on a few basic
facts, forgetting for the moment about
specialised requirements for which it
is quite obvious that specialised types
of valves will always be required. We
must concentrate on meeting those
demands that represent the main bulk
of radio valve applications, and we
shall all agree that twenty to twenty-
five types would be more than
adequate to meet the requirements of
any designer of radio receiving or
allied apparatus. We must also avoid
becoming too enthusiastic about the
recently developed economy heaters
of very low wattage but which have
the undeniable disadvantage that they
are thin and more fragile. Hence their
reliability can never be so high as
those of the more thoroughly tried
thicker heaters.

One Range of Valves

Looking down the formidable range
of British, International, American,
and other types of valves, we shall
find that the generally most useful
and most widely used range is the so-
called International series of 6.3 volt
0.3 amp. indirectly heated valves
having the American octal type of
Five out of six British valve
manufacturers possess in their range
an adequate number of types of this
series, so that the general adoption of
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- Rationalising Broadcast Receivers—

the proposed scheme need not cause
any great upheaval to the valve in-
dustry.

Of course, the higher voltage
0.3 amp. series heater types, such as
rectifiers and output valves, must be
included in the twenty to twenty-five
types contemplated as the first step
towards standardisation.

Turning from valves to receivers, it
is suggested that further simplifica-
tion can be readily effected by avoid-
ing unnecessary duplication at present
practised by practically every- set
maker in manufacturing both AC and

ANODE

HEXODE TRIQODE

2nd SCREEN
GRID TRIODE
ANODE

20d CONTROL X
GHRID —=

st SCREEN
GRID TRIODE
GRID

15t CONTROL
GRID

CATHODE

Fig. 1.—Electrode arrangement ot the
type of triode-hexode suggested by the
author as a general-purpose valve.

AC/DC sets, between which: there is
no great difference in performance.
This is a truly redundant state of
affairs, since the typical AC/DC set
is not seriously outclassed by the pure
AC set. Even the difference in output
volume is hardly appreciated by the
general public, which, in the estima-
tion of the writer, is generally unable
to differentiate between volume levels
of less than 10 db.

In present circumstances the pro-
posed scheme therefore visualises the
production of AC/DC sets for all
normal requirements., They would
have an output of the order of 2 watts,
which is adequate for the home and
most other uses.

Thus something like half a million
mains transformers would be saved in
a year., The main constituent parts of
these (the high-quality soft iron)
originates to a large extent in Sweden,
whilst much of the copper wire has
hitherto been obtained from Belgium.

In addition, in the smaller mains
receivers, such as midgets, we can also
dispense with the smoothing choke by
the simple expedient of passing the
semi-smoothed rectified supply to the
anode of the pentode or beam tetrode
output valve, and smoothing by means
of a resistance in the HT supply to the
screen of this valve and to the posi-
tive electrodes of the other valves.

This will save several hundred
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thousand smoothing chokes, consisting
of the materials mentioned above. We
might even adopt permanent-magnet
speakers as a standard ; in total weight
of material they use less, and our own
steel industry is capable of supplying
all the magnets required without the
necessity for drawing on any ap-
preciable foreign supply, thereby sav-
ing more copper wire by eliminating
the energised speaker.

In addition, all the ancillary parts,
such as smoothing condensers of the
electrolytic type, decoupling con-
densers, fixed resistors, and mica con-
densers, as well as potentiometers and
volume controls, tuning condensers,
coils, and IF transformers, could be
standardised and the bewildering
multiplicity of types would be greatly
reduced, although our home and
export requirements could still be
adequately met. It is not intended
to curb the set designer as regards the
final product, but only to limit the
diversity of components that are
available to him.

More Drastic Simplifications

Once we have done this we can go
even further. The proposals discussed
on May 24th also included the evolu-
tion of all receivers designed around
three basic types of valve. The first
should fulfil as many purposes as pos-
sible, and several valves exist in our
present range which can be used to
perform the jobs of frequency chang-
ing: RF, IF, and AF amplification ;
de-modulation, AVC; twin input
circuit mixing; BF oscillator, etc.

All these functions can be performed
by the triode hexodes, in particular by
the type in which the first control grid
of the hexode portion is common to
There is

the triode grid (see Fig. 1).
no doubt the
valve industry
could readily
develop an
ideal type on

It is suggested
that we should
standardise  the

seen actual size.

these lines that would so perfectly
fulfil the above requirements that all
diversity could be eliminated and the
same valve used for all the above
purposes in all receivers.

The second basic type is an output
tetrode, and a valve of the 25L6G
class is suggested. As this valve has
been designed to operate with a screen
voltage of the order of 100 volts, it can
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Rationalising Broadcast Receivers—

be used for such low voltages quite
efficiently, but can also be used at
higher voltages for a larger output.
In those cases where still more output
1s required, two or mwore of this tvpe
can be used in push-pull.

The third basic type required is a
two-system indirectly heated rectifier
of the type having a series-heated
filament passing 0.3 amp. at approxi-
mately 25 volts. All clectrodes would
be brought cut to separate pins.

A rectifier basically designed for
RMS voltages of the order of 125 volts
is equally usable at higher voltages if
small series resistors are inserted in
each anode lead. In those cases when
a transformer-type rectifier system is
required for yet higher voltages, two

Wireless
World

would serve. The second type should
be a beam tetrode having a 2.8-volt
centre-tapped o0.05 amp. filament
which could be operated either in
series or in parallel with the first-
named valve, which has an 0.05 amp.
filament.

The writer will now attempt to show
that these three basic valve types (the
two last-mentioned battery valves are
merely logical derivatives of the mains

-types) will in no way restrict the de-

signer of apparatus either in the sensi-
tivity that can be achieved, in the
versatility of performance of the set,
or in the fidelity of quality that is
commercially required from the home

receiver. It should be emphasised
here that high-quality specialised
apparatus (which only forms some

construction- of the second control
grid, but its slope can, in addition, be
very conveniently varied by altering
the fixed bias on the first control grid,
as the virtual cathode of the tetrode
is subject to control by the first control
grid.

This gives us a very convenient
method of varying the gain of an
amplifier without requiring to alter
the bias on the input grid proper. It
will be readily appreciated that by the
first control grid bias we can vary the
stability of a straight RF amplifier, or
in an IF amplifier a ““Lamb’ type
noise limiter circuit can operate on grid
1 and so on.

One can also apply AVC voltage to
grid 1 as well as to the input grid
proper, thus making the AVC gain
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Fig. 2.—Simplified circuit diagram of the earlier stages of an AC/DC superheterodyne embodying the proposals made in this article,

of these can be used as a bridge circuit
rectifier. )

Thus it will be seen that most
rectifier problems can be solved with
one single Type 235Z6G rectifier,
making all other types unnccessary
and redundant.

1t is clear that with the above three
types one could cover something like
70 to 8o per cent. of receiver and other
similar applications where mains
supply is available.

In those cases where we have to
content ourselves with a battery
supply, analogous procedure could be
followed by using at first four or five
of the 1.4-volt range of valves, but
ultimately we would concentrate on
two basic types. First, we would
need a triode-hexode of the type
having the first grid of the hexode
common to the triode grid, like the
mains valve mentioned above. A
Type 1A7G, or an improvement of it,
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5 per cent. of the radio industry’s total
production) is not included in these
considerations.

A triode-hexode of the type advo-
cated gives satisfactory results as a
mixer without any difficulty whatso-
ever down to about 13 metres. Such
difficulties as exist at lower wave-
lengths can be overcome by using a
two-valve frequency changer which
the writer hopes to describe later.

RF, IF and AF Amplification

As an amplifier, this valve can be
used quite easily by applying a con-
stant potential of suitable value to the
first control grid, thereby allowing the
hexode portion to operate as a
variable-mu tetrode consisting of the
virtual cathode, the second control
grid and the anode.

This tetrode has a wvariable-mu
characteristic by virtue of the design
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control operate at a higher rate.

The anode of the triode is a very
convenient diode, the characteristic of
which is also variable by the fixed
bias applied to grid 1. Thus, if an IF
amplifier constructed with this valve
can have its own source of AVC in
itself. An arrangement such as this
is shown in the second stage of the
basic circuit shown in Fig. 2. In the
third stage of this circuit the same
valve is used as follows: The first
grid is at a fixed bias and the triode
anode, acting as a diode, demodulates
the signal in the usual way; audio-
frequency wvoltages thus derived are
applied to the second control grid of
the hexode, which will thus act as a
tetrode amplifier for audio-frequency
signals.

As this’ grid has a variable-mu
characteristic, one can apply the AVC
voltage, or part of it, as bias and thus
obtain the well-known but not very
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Rationalising Broadeast Receivers—
frequently used feature of post-
detector AVC, or what can be more
correctly termed post-detector volume
limitation.

By judicious adjustment of the
design, matters can be so arranged
that whatever the signal strength is
above a certain limit the output valve
is always fully loaded, but it cannot
be overloaded.

A further feature can be conveniently
incorporated in a eircuit such as
this.  As shown in Fig. 2, fixed bias,
which is normally applied inthe cathode
circuit of ordinary receivers, is omitted,
and the input grids are prevented from
reverting to cathode potential under
no-signal conditions by the contact
potential of the first control grid in
the second stage.

Self-biasing

As shown in Fig. 3, the contact
potential is that point on the grid-volts
grid-current curve where grid current
ceases to flow. If a grid floats freely
in an electron stream, it will ulti-
mately possess this potential provided
its insulation is infinite.

With a finite leakage, say 3 to 4
megohms, as obtained from the AVC
load and de-coupling circuits as shown
in Fig. 2, the grid potential without
signal will revert to some value around
1} volts, and so the input circuit at
no-signal will be damped. This means
that the set will have a threshold value
and will ignore very small signals
having a value comparable to the
noise level of the set, but as soon as a
signal is appreciable, the AVC derived
from the second stage will push the
grid bias of the first input grid to a
value just larger than the contact
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potential. The input circuit, now be-
coming undamped, will immediately
give an appreciable signal which wlll
be audible, In other words, by the
simplest means and without the intro-
duction of a special so-called
““squelch’ wvalve we have incor-
porated QAVC into this circuit. Thus
three identical valves can give us
greater apparent sensitivity than the

GRID CURRENT IN LA \

__AVC LOAD REsIsTANCE
—Ave L ESISTS

-1.4 -1.0

GRID VOLTS

Fig. 3.—Hdw the self-bias scheme
works: grid volts-grid current curve
for No. 1 grid of a triode-hexode.

usual combination of frequency
changer; IF pentode; double-diode
triode and, in addition, they will
enable us to eliminate cathode re-
sistors and by-pass condensers and we
can have the extra attractions of post-
detector limiter and QAVC. By fol-
lowing this combination of three
Type A vaives with one each of Types
B and C we have a complete five-valve
circuit. Of course, if more volume is
desired, one or more Type B valves
may be added, as mentioned above.
Fig. 4 shows a suggested arrange-
ment for a two-plus-one-valve local
station receiver which, by virtue of
the electrodes available in the Type A
valve, enables us to use an improved
form of reaction control which, in
addition to being very simple, has the

Y

At

-

T AC OR D c‘
RAINS

Fig. 4.—Simplified diagram of an inexpensive local-station receiver with space-
change controlled reaction.
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SWITCHES

The Bulgin range of
switches comprises over
130 differe 1t models:
maing, toggle, rotary and
push-button. These
switches are  known
everywhere for = relia-
bility and exception-
ally Q.M.B. action. The
small rotary and mains
switches can be used for
practically every radio
and electrical need.
TheRotary wave-change
switches constitute some
of the most advanced
types available, and it
is possible to assemblo
almost any ¢ mbination
desired. The Rotary
midget selector switches
also have an enviable
reputation, and the uses
to which these switches
may be pubt are con-
siderable.
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8.3 32 1/~
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3. 250 | 273
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3. 250 2/6
3. 250 216
3. 250 2/9
8. 250 | 2/9
$5.205 (R) 250 3/9
$.243/3 cleso | 4
8.221/6 (R)... { 250 5/6
S.227/33 (R) 250 6/6

(R) denotes Rotary Type
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Rationalising Breadcast Receivers—
virtue that it does not alter the tuning
of the input circuit. :

By regulating the negative bias on
grid 1, we vary the slope of the
tetrode  (constituted by the second
control grid, second screen grid and
anode} by reducing or increasing the
space charge which is the wvirtual
cathode of the tetrode ; thus this type
of reaction could be termed ‘‘space-
charge controlled reaction.”’

It is clear that the .industry, by
limiting itself to threc types of valves,
sacrifices nothing. In fact, the de-
signer has great scope and the per-
formance of even the cheapest type of
receiver can be improved.

The argument that the greater com-
plexity of Type A valves, as compared
with the simpler valves hitherto used
in certain circuit stages, will in-
crease the cost of the receiver can be
dismissed by pointing out that if the
valve industry makes only these few
basic types, production costs will be
reduced, and even the cheapest tvpe
of receiver can afford to use them.

Types D and E, which are the
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battery equivalent of Types A and B,
can, of course, be used morc or less
in the same manner, and, in connec-
tion with Type C, can form a battery-
or-mains set.

It is difficult to sec that any further
type except these five should be neces-
sary except for very special applica-
tions, which, as mentioned above, do
not alter the substance of the
argument.

It is hoped that these proposals will
be taken by the industry as indicating
a way in which we could all contribute
very considerably to our country’s war
effort without in any way limiting the
technical efficiency that is so im-
portant for the export market. To
summarise, it is hoped that future
designs will be Dbased on—and even
present designs altered to use—the
international octal range of wvalves.
After this initial step, the time will
be ripe to consider the second, long-
range proposal of three basic valve
types which should actually give us a
great advantage over our competitors
by avoiding wasteful competition
between ourselves. ’

KB Receivers for Export

TROPICAL CONSTRUCTION AND SPECIAL SHORT-WAVE
RANGES '

THE Export Department at the Head
3 Office of Xolster-Brandes, Ltd.,
Cray Works, Sidcup, Kent, devotes its
whole time to the problems of producing
and selling sets for use overseas. It is
in constant touch with Government de-
partments and export organisations and
can bring expert knowledge to bear on
enquiries from local agents abroad.

Three sets form the basis of the KB
export programme. Inall these, attention
has been given to the short-wave per-
formance and the omission of the usual
long-wave band has enabled the short-

wave coverage to be extended. lInter-
national octal valves are used through-
out, so that there should be no difficulty,
regarding replacements. Alternative
regional tuning scales are available, and
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these will cover the requirements of most
markets. It goes without saying that
the construction has been vetted from
the point of view of resistance to high
temperature and humidity.

Two of the sets are for AC mains. The
““ Raleigh” (KB830-0) has four valves-
rectifier and covers 13 to 43 metres, 43
to 150 metres and 175 to 550 metres. In
the *“ Drake’’ (KB830-0) thereare
three short-wave ranges: (1) 13-30
metres, (2) 30-75 metres, (3) 73-
200 metres, and the medium-wave
covers 200-545 metres. This set
has an RF stage, and push-pull
pentodes in the output stage de-
livering 8 watts undistorted.

Finally, there is the KBS885-0
receiver for operating from AC or
DC mains, the wave ranges and

The KB885-0 receiver for opera-
ting from AC or DC muains.

circuit of which are based on that of the
KB830-0.

The cabinet work of all these models
is of similar style to that of normal
domestic receivers and the tuning scales
are indirectly illaminated. A visual
wave-range indicator is included.

The AC models are suitable for mains
of 100-250 volts, 40-6o cycles, and the
DC/AC model for 200-270 volts.
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New
Wireless World
Books

TELEVISION RECEIVING
EQUIPMENT : FIFTH
EDITION OF “WIRELESS
SERVICING MANUAL”

LTHOUGH television is “‘on the
shelf ” for the duration of the

war, there is no reason why we should
forget all about it. On the contrary,
a widespread technical knowledge on
the subject will ensure that, when the
service gets under way again, it will
progress rapidly and smoothly. Now
is the time for those who have neg-
lected television to make good their
omission; those who have merely
dabbled in it have an opportunity of
putting their knowledge of this ex-
tremely interesting subject on a sound
{oundation.

It is for such reasons as these that
our publishers have decided to issue
““ Television Receiving Equipment,”
a 300-page book by W. T. Cocking,
AMI.E.E., of The Wircless World.
True to its title, it does not deal with
the transmitting side except in so far
as is necessary to explain recciving
practice. Treatment is substantially
non-mathematical, although desiga
formule have been included where
necessary. To avoid recapitulation, it
is assumed that the reader is familiar
with ““sound” broadcast practice.
The book, which includes 167 illustra-
tions and diagrams, some of large size,
is now available, price 7s. 6d. net,
or 7s. 1od. by post, from our pub-
lishers, Iliffe and Sons Ltd., Dorsct

House, Stamford Street, London,
S.E.1.

Demands from those who have
joined the wireless maintenance

branches of the various services is
largely responsible for the fact that a
fifth edition of the ‘“ Wireless Servic-
ing Manual,”” also by W. T. Cocking,
has now been called for. Apart {from
routine revision, advantage has been
taken of this opportunity to add a
chapter on the use of cathode-ray gear
for various purposes in receiver main-
tenance and testing. A new appendix
describes the construction of a resist-
ance and capacitv bridge and a valve-
testing bridge. The fifth edition costs
5s. net., or, by post from our pub-
lishers (address above), 3s. 5d.
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Random Radiations

By “DIALLIST”

History Repeats Itself
'I‘ELEVISION in the United States

is running pretty true to the form
that I predicted in these notes many
long months ago. It was launched
with one of the most terrific Press
boosts of all time. The lay papers
gave it huge headlines; the popular
technicals devoted the greater part of
several issues to it. The public rushed
to see demonstrations. But the pub-
lic, though eager to sce television in
the demonstration theatre, became
strangely coy when asked to buy
receivers for home use, Not long ago
the head of a great manufacturing
concern which has spared no effort to
develop and to popularise television in
the U.S. confessed that the sales resis-
tance of the man in the street was
unaccountably high. I’ve just been
looking through the May issue of the
New York Radio News. Not a single
article on television ; in fact the only
refersnce to it in the reading pages is
contained in a three-quarter column
book review. And the advertise-
ments? Here again I notice only one
reference: a small advertisement by a
correspondence school, offering train-
ing in ‘'‘ Radio plus Television.”

Amateur Interest

Does this mean that the American
amateur was never particularly inter-
ested in television, or that he has lost
such interest in it as he had? I don’t
think so for a moment. The truth is
that he is probably going through now
very much what we went through
some vyears ago. He was led by
enthusiastic but misguided advance
publicity to expect too much. In the
very early days of wireless broadcast-
ing people used to yearn for receivers
that would reproduce as loudly and as
clearly as the mechanical gramo-
phones of the period: that was the
natural standard of comparison, for
both the wireless receiver and the
.gramophone are home instruments for
the reproduction of speech and music.
It was not long before the coming of
the power valve and the balanced-
armature loud speaker enabled the
wireless set to equal the volume and
improve on the quality of the mech-
anical gramophone. Then -clectrical
methods were adopted for gramophone
recording and reproduction. Both the
radio” receiver and the gramophone
benefited equally from the develop-
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ment of the moving-coil speaker and
now they are in such close partner-
ship that they are combined in the
radiogram. It was only to be expected
that people who didn’t think wvery
clearly would seek to draw a parallel
with television and the home cine-
matograph. At first blush it might
seem that the television receiver bore
to the home ciné almost exactly the
same relation as the wireless receiver

bore to the gramophone. But it
doesn’t.
- - -.

Now's Your Chance

HEN the idea of a National Wire-

less- Register was first mooted in
this journal I sent in my name at once,
for I wasn’t then quite sure whether
or not the Army would call me back
again. As things turned out, it did,
and I was soldiering again before
August was out. Meantime, I'd had
a line from the Wireless Register folk
saying that they wouldn’t be needing
me at once. I've just had another,
this time asking me to come along, if
not already booked. Too late, I'm
afraid, for I can’t leave the present
job. Many readers will have had the
same letter and, if they're still free, 1
advise them not to delay about coming
forward. They'll find the work in-
tensely interesting and they will be
with people easy to live and work
with. I can assure any who are hesi-
tating that there are real men’s jobs
to be done and that many fields for
research of fascinating kinds are open.
Fill up the form you’ve had, sign on
the dotted line and come along. Per-
haps you didn’t fill up the first form
giving particulars of your wireless
attainments that was published in
The Wireless World for January 26th,
1939. If so, it probably isn’t too late
now to make application. You can
get this form by writing to The Air
Ministry,  S.7.e.5, Adastral House,
Kingsway, London, W.C.2.

- "wm ™
Learning Morse

THE recent correspondence on learn-

ing morse has been of special
interest to me because for some weeks
now I have been running a course for
army signallers. Instruction takes
place over telephone lines, its object
being to enable the men to read
“buzzer ’ accurately at 10-1rz2 WPM.
At first we were hard put to it to con-
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VORTEXION

50w. AMPLIFIER CHASSIS

A pair of matched 6L6s with 10 per cent. negative feed-back is fitted
in the output stage, and the separate HT supplies to the anode and
screen have better than 4 per cent. regulation, while a separate
rectifier provides bias.

The ALG’s are driven by a 6F6 triode connected through a driver
transformner incorporating feed-back, This is preceded by a GN7,
electronic mixing for pick-up and microphone. The additional
6F5 operating as first stage on microphone only is suital.le for any
microphone. A tone control is fitted, and the large eight-section
output transformer is available in three types :—2-8-15-30 ohms;
4-15-30-60 ohms or 15-60-125-250 ohms. These output lines can ba
matched using all sections of windings and will deliver the full response
(40-18,000 ¢/) to the Joud speakers with cxtremely low overait

barmonic distortion,
CHASSIS with valves and plugs .... £1 7 1 0 o
Or comple:tet 113 bl;ck le;tt}}erettg c:abme':‘1 with
Collaro turntable, Piero P.U. and shielded Mike
Transformer.. .. ..o cvia i £22 1 0 0
Plug 10°; War Increase on above prices,
Goodmans B.A. Speakers in stoek.

Beslo HOMNS . vvovveiiirininrnerniiorannannns £1 1 11 0
Reslo M.C. Microphones....................... £4 40

All P.A, and A.R.P. Warning Gear in stock.

Many hundreds already in use for
A.R.P. & GOVERNMENT purposes

15w. AC & 12-VOLT DC AMPLIFIER

TYPE CP20

This smali Portable Amplifier operating either from AS
mains or 12-voit battery, was tested by “THE WIRELESS
WORLD,” October 1st, 1937, and has proved so popular
that ‘at Customers’ demand it remains unaltered except
that the output has been increased to 17.2 watts and the
battery consumption lowered to 6 amperes. Read what
“The Wireless World *’ said :—

“ During tests an output of 14.7 watts was obtained without any
trace of distortion so that the rating of 15 watts is quite justified.
The measured response shows an upper limit of 18,000 ¢fs and a
Jower of 30 ¢/s. Its performance is exceptionally good. = Another
outstanding feature is its excepiionally low bum level when AC
operated even without arn earth conmection. In order to obtem
the maximum undistorted output, an input to the microphone jack
of 0.037 volts was required. The two independent volume controis
enable one to adjust the gain of the amplifier for the same power
output from both sources, as well as superimpose ote on the other,
or fade out one and bring the other up to full volume, The secondary
of the output irausformer is tapped for loudspeakers or line im-
pedances of 4, 7.5 and 15 ohms,” Prices : Plus 10% war increase

AC and 12-vols CHASSIS with valves, ete, .... 012 12 O
Rexine C ith Colaro Motor, Piezo P.U.

g;ﬂhllﬂik:m;rennsaigin::lrs. B .o. .B‘ m . .0 . ‘.)?’. . o ,e £1 7 1 7 o

AC only CHASSIS with valves, ete. £8 18 6

Or in Rexine Caso with Collaro Motox, Piezo P.1.

erd Mike Transforner ................... .. £14 0 o

Gauzo Case for eifher chassis 12/6 exira.
rem— W rite for Tlustrated Calalogile
Vortexion Ltd., 182, The Broadway,
wimbledon, S.W.19. ’Phone: LiBerty 281:




Random Radiations—

trive a buzzer that could be used in
conjunction with the ““spouted”
microphone of the head-and-breast set.
Experiments showed that good signals
could be sent over some miles of none-
too-good line by propping up a buzzer
on a stand in such a way that the
instructor could let the ‘““spout” of
his microphone just touch its frame.
We have found that we get the
quickest results by familiarising our
pupils with the sounds of individual
letters, making the dits at first as long
as the experts dahs, or even longer.
At the very beginning only four or five
letters were taught during each short
lesson. FEach letter was sent at first
very slowly until the pupil had got
the “‘rhythm’ of it into his head.
Then dits and dahs were gradually
shortened until their length was more
or-less normal. At the end of the
lesson most of them could recognis=
letters when sent with quite short dits
and dahs. The next lesson began with
a recapitulation of the preceding one;
then other letters were taught. In
this way we found that men soon knew
the alphabet with dits and dahs of
normal length and that they could
take down correctly groups of letters,
so long as the intervals between letters
were exaggerated. . Syllables followed,
with long intervals between letters to
begin with. These could scon be
brought down to something approach-
ing normal, and we very soon had a
good proportion of the men reading
5 WPM with dits and dahs of normal
length, normal intervals between let-
ters and exaggerated intervals between
words.

Speeding Up

Hence I'm in agreement with Mr.
C. F. N. Leahy (who wrote in the
May issue) that one should aim at con-
stant-length dits and dahs, but I don’t
think that one should start with them
right at the beginning. It would work
well enough to do so with simple
letters, such as E, I, S, H, T, M, O,
A, N; but I find that the more com-
plicated combinations, such as C, F,
P, L, Q, Y, and so on, are more
quickly assimilated if the dits and the
dahs are made very long to start with
and gradually shortened. The great
thing, as Mr. Leahy says, is to pre-
serve at all speeds the correct dura-
tion-ratio of dits and dahs—and that’s
no easy thirz to do. Many instructors
go all to pleces in this respect when
they try to send slowly for beginners.
His. tip of running slowly a gramo-
phone record of perfectly sent morse
is an excellent one. I hope to try it
out shortly. But, as he says, the crux
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requirements.

ORDER YOUR “WIRELESS WORLD”

To avcid waste, newsagents are no longer permitted to return unsold
copies of journals, and so order no more than will cover their anticipated
It is therefore imperative that readers should place a de-
finite order with their newsagents; this is particularly impertant in the case
of a specialised publication like The Wireless World. Orders can, of course,
be countermanded from issue to issue in the event of change of address.

of the matter is to find perfectly sent
records. Obviousiy, he knows some;
will he be kind enough to give their
numbers in a further letter so that the
rest of us may benefit by his experi-
ence? I expect he’ll agree with me
that once you’ve got people reading
well at 5 WPM with dits and dahs of
normal length, it doesn’t take long to
work them up to double that speed by
reducing the intervals between words.
After all, the purpose of exaggerated
intervals is to enable the pupil to
think out the sounds that he has just
heard. He is rather like a person try-
ing to speak a foreign language when
he can’t think in it. As soon as you
can think in a language, fluency comies
rapidly. So with morse: once the
brain automatically accepts = = === as
C,e===== as P, and so on, speed in
reading is quickly acquired.

Murphy Overseas Models

MODIFIED STANDARD
RECEIVERS FOR EXPORT

‘THE exportation of wireless receivers
is no new venture for Murphy
Radio, Ltd., and they already have well-
documented reports on standard models
which have been called in for the past
by listeners in all parts of the globe.

The knowledge acquired has been put
to good use in developing the XAgz—
export version of the DModel Agz
‘“ Station-master.”” There are two types,
the Long-wave Model for European and
other countries where long-wave stations
are available, and the Standard Model
which has an extra short-wave range,
instead of the long-wave range. The
actual coverage in the Standard XA9z is
as follows: (1) 13-metre band; (2) 16-
metre band; (3) 19-metre band; (4) 25-
metre band; (5) 31-metre band; (6) 41-
so-metre band; (7) 49-136 metres; (8)
190-550 metres. :

Similarly in the XAgo and XDgo (ex-
port versions of the AC and universal
sets in the ‘“go’’ seriesj the Long-wave
Model covers the normal ranges of 16.7-50
metres, Igo-550 metres and 970-2,000
metres,
two short-wave ranges bringing the
coverage to: (1) 12.5-33 metres; (2) 40-
110 metres; (3) 190-550 metres.

Not only are both these sets well suited
to overseas use on account of their con-
struction, which, in chassis and cabinet
is designed to mecet the climatic con-
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while the Standard Model has

ditions likely to prevail in any district
where there are mains, but they are sets
which have proved qualities for short-
wave reception.

A very well prepared booklet describ-
ing and illustrating these receivers has
been recently issued by Murphy Radio,
Ltd., Welwyn Garden City, Herts, and
has already been distributed to shippers
and importers abroad.

NeWS from the Clubs

Romford and District Amateur
Radio Society

Headqguarters: Red Triangle Club, North Street,
Romford, Essex.

Meetings: Tuesdays, 830 p.m.

Hon, Sec.: Mr. H. G. Holt, 5, Butts Green Road,
Hornchureh, Essex.

At meetings during April and May members
DBave been demonstrating their home-built ap-
paratus. Recently Mr. Voigt demonstrated his
toud speaker and his new pick-up. H.M. forees
are welcome at meetings.

Edgware Shori-wave Sociely

Headquarters: Constitutional Club, Manor Park
(tardens, Edgware, Middlesex.

Meetings: Wednesdays at 8§ p.m.

Hon. Sec.: Mr. F. Bell, 11s, Colin
ifendon, London, N.W.9.

The society are holding their first ““ Ham-
fest” and social in the Shakespcare Hall of
the Coustitutional Cinh, Edgware, from 4 to
1030 pan. on Juue 20th.  Several well-known
manufacturers’ apparatus will be exhibited. The
new Voigt pick-up will be demonstratcd. There
will be a junk sale and a morse speed competi-
tion. A ** Hamechat ”’ will be given by the sec-
retary of the R.S.G.B. A dance will be held
in the evenirg, Admission 6d.

Crescent,

British Short-wave Correspondence
Club

Headquarters: The Watering, Parham, Wood-
Fridee, Suffolk.

Hon.. Sec.: Mr. T. EKnight, 50, Scott Street,
Barrow-in-Furpess, Lanes,
Members wishing to exchange SWL cards

through -the B.S.W.C.(. QXL service may ob-
tain QRA lists from Mr. D, G. Garrard, 135,
Hervey Street, Ipswich, Suffolk. Club stationcry
may also be obtained from this address.
During the month membership has steadily
inereased to 140, and tbe eclub now has mem-
hers in ail.parts of the English-speaking world.
Membership is free, and open to ali radio
amateurs.  All enguiries must he accontpanied
by a stamped addressed envelope for reply.

Ashton-under-Lyne and District
Amateur Radio Society

Headquarters: 17a, Oldham Road,
under-Lyne.

Meetings: Wednesday 8 p.m., and Sundays 2.30
p.an.

Sec.: Mr. K. Gooding, 7,
Avenue, Ashton-under-Lyne,

A lecture entitled < The Principles of Class
A and B Amplification” was given recently
by Mr. J. Cropper, who, in conjunction with Mr.
W. P. Green, is renewing the serics of lectures
on the principles of the superheterodyne.

A special Morse class for beginners and new
members i3 held every Monday at 8.30 p.m.

It has been resolved that all members serv
ing with H.M. Forces shall become honorary
members for the duration of the war,

Ashton

Broadbent

JULY, 1940.



Recent Inventions

Brief descriptions of the more interesting radio devices and developments disclosed in Pateat

Specifications will be included

SHORT-WAVE AERIALS

ELATES to a short-wave aerial

which is mounted coaxially with a
steel mast, say, that of a ship at sea.
The invention is directed to ways and
means for supporting the aerial so that
any loss of power
caused . by the close
proximity of the metal
mast is reduced to a
minimum. In some
cases the mast itself is
utilised as part of the
aerial system.

As shown, the aerial
consist of a  single
tubular element A, half
a  wavelength  long,
which is shorted to the
metal mast M at its
centre C, and is coupled
at its lower end to a
concentric feed line F.

Low-loss mounting of ._J
SW aerial. =

The metal mast is earthed at the points
E, Ex, near the top and bottom of the
aerial, whilst the feed line is earthed at
the points Ez, E3 which are half a wave-
length apart. Since the end of the aerial
is then, in effect, connected to the ad-
jacent part of the mast by a short-
circuited quarter-wave link, the imped-
ance between these points will be high
relative to the radiating impedance, so
that currents will tend to flow into the
aerial element, and standing waves on
the mast will be largely suppressed. The
short circuit at the centre C may be
omitted, though this tends to mnarrow
the band of frequencies which can be
efficiently handled.

E. C. Cork and ]. L. Pawsey. Appli-
cation date, June 28th, 1938. No.
517772,

o 0 0o Q0

PUSH-BUTTON TUNING

ACH station-selecting button may, in

addition to setting the circuits in
tune, also modify them fo give optimum
reception of the particular programme
chosen. For instance, a cam controlled
by the button is arranged to loosen the
coupling between {wo coils, so as to im-
prove the selectivity when tuning to a
distant station, or to tighten the coupling
and so give a wider band-width for a
local station. In the same way, the tone
control of the set may be automatically
adjusted to suit the wavelength of the
particular station selected.

A special push-button is provided to
convert the set from automatic tuning
to manual control. At the same time
the tuning indicator is changed, say,
from the ordinary graduated dial used
when tuning by hand to another type
of indicator in which the station selected
by switch control is identified by an
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appropriate symbol, which is simulta-
neously projected in colour on to a
ground-glass screen. The London trans-
mitter may be indicated, for instance,
by a picture of the Houses of Parlia-
ment, Paris by a picture of the Eiffel
Tower, and so on.

Kolster-Brandes, Ltd., and W. A.
Beatty. Application date jJune 24ih,
1938. No. 516385.

0OCOoO0

ELECTRON MULTIPLIERS

IT is found that surfaces such as

ceesiated silver, which give a high
ratio of secondary emission when bom-
barded by primary electrons, have rela-
tively low melting points and relative
high vapour pressures. The consequence
is that, when used in an electron multi-
plier, they tend to liberate a certain
number of free ions, since the multiplier
tube is usually highly evacuated.

The presence of such positive ions is
undesirable, partly because they inter-
fere with the normal flow of the electron
stream through the multiplier, but mowe
especially because they bombard the
target elecrodes. The impact causes the
coated electrodes to fall off in secondary
emission, and so shortens the effective
life of the tube,

According to the invention, the multi-
plier tube is fitted with specially shaped
electrodes which serve to deflect the posi-
tive ions out of the normal path of the
negative electron stream, so that they
leave it at an angle, and are collected

separately, before they can do any
damage. o
Farnsworth Television Inc. Conven-

tion date (U.S.A.} June 5th, 1037. No.

515097-

0O 0 0o o

THE problem of using an electron |

multiplier for the amplification of
very high frequencies, ‘or for the hand-
ling of a wide band of short-wave signals,
as in television, is solved by operating
the cathode at what is called a ** tepid
temperature, e.g., between 100 and 150
deg. C. 1In these circumstances the elec-
tron emission is limited by the space
charge, and there is a high ratio of the
mutual conductance of the control grid
to the current which the grid allows to
ass.
A suitable cathode consists of a plate
of silver coated with ceesium, which
emits electrons at a satisfactory rate

The British abstracts published here

are prepared with the permission

of the Controller of H.M. Stationery

Office, from specifications obtainable

at the Patent Office,125, Southampion

Buildings, London, W.(C.2, price 1/-
each,
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in these columns.

when heated to a temperature ot 100
deg. C. ‘

Standard Telephones and Cables, Ltd.
(dssignees of Le Matériel Téléphonique
Soc. Anon.). Convention date (France),
June 23vd, 1937. No. 515525.

o000

A “MUTING” CIRCUIT

EGATIVE feed-back is applied

during the process of tuning trom
one station to another so as to remove
interstation ‘‘noise.”” The {feed-back,
in effect, paralyses one of the amplitiers,
preferably the last AF stage, though it
may alternatively be applied to one of
the radio- or intermediate-frequency
valves.

As shown in the drawing, negative
feed-back is automatically applied from
the anode to the grid of a screen-grid
tetrode through the branch circuit C, R

*NT
[Xelt] )
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Silent tuninz system

and a switch S, during the operation of
tuning. The switch S is automatically
closed by leaf-spring contacts on the
spindle, the contacts being held together
only so long as the spindle is in motion.

N. H. B. Brown. Application dute,
July 19th, 1938. No. 516504.

O o [&] o]

TELEVISION IMPROVEMENT
A SINGLE valve is used to separate
the ‘‘{framing’’ impulses from both
the ‘‘line’’ impulses and the picture
signals, particularly in interlaced systems
of scanning. Advantage is taken of the
comparatively long duration of the fram-
ing impulses to arrange that they alone
drive the separator valve on to the slop-
ing part of its characteristic curve, the
other signals being confined to the flat-
topped part of the curve.
As shown in the drawing, the incom-
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ing signals are applied to the control
grid of a pentode valve V through an
input circuit C, R which has a time con-
stant 'somewhat greater than the normal
duration of a framing impulse. The grid
of the valve is so biased, from a tapping
on the potentiometer P, that the lineim-
pulses and picture signals produce only
a negligible effect on the output cur-
vent.  On the other hand the framing
impulses, by changing the operating
peint to a sloping part of the curve, are

repeated in the anode circuit A and are

Circuit for tele-
vision . signal
separation

.,,"

applied to the time base T. The circuit
gives an ‘‘infinite” discrimination be-
tween the two sets of synchronising im-
pulses, and allows the same valve to be
used both as séparator and amplifier.

Pye, Ltd.; W. Jones; and B. ]-
Fdwards. Application date, April 22nd,
1938. No. 515302.

0000

REMOTE TUNING CONTROL

N endless band, strung over a pair

of rollers, is marked on one margin
with a station-indicator scale, and on
the other margin with a series of equally
spaced slots. A station-selector pointer
15 fixed to one edge of the endless band,
and as it is moved into alignment with
a desired station causes the slots to pass
between a lamp and a photo-electric
cell. The passage of each slot, therefore,
creates a current impulse which is
amplified and applied to operate a
distant electro-magnetic relay.

The relay is geared to a ratchet wheel
which is thus moved, step by step,
through an angle corresponding to the
imovement of the station-selecting necdle
at the control point. The ratchet wheel,
in turn, rotates the variable condenser,
and so tunes the distant receiver to the
desired programme.

Soc. Anon. Fimi.  Convention date
(Italy) July 22nd, 1937. No. 517033.

B 0000
VOLUME COMPRESSION
RELATES to amplifying circuits in
which the volume can be expanded
or contracted at will, either 1o suppress
undesired noise at low levels of volume,
or to adjust the input of sound to a level
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where it can best be amplified without
distortion.

According to the invention, the out-
put circuit of the amplifier is shunted by
a potentiometer consisting of two resist-
ances arranged in scries. The first is a
silicon-carbide clement the resistance of
which varies inversely with the current
flowing through it, whilst the second is
a constant resistance, which is small in
value compared with the lowest resist-
ance of the first element. A connection
is taken from a point between the two
series resistances to the grid of the ampli-
fier, so that the voltage developed across
the constant resistance is fed back in the
negative sense to the input. The overall
gain of the amplifier is large, and the
amplification is effected at low vollage
levels. -

H: 4. M. Clark,

Application date
July 1600, 1038.

No. 516250.
0000

FLUORESCENT SCREENS

IT is found that the pictures reproduced

on  the fluorescent screen of a
cathode-ray television receiver are liable
to be blurred owing to the accumulation
of casual clectric charges on the screen.
These act to repel or divert the electrons
forming the scanning beam, and so spoil
the clearness of the picture at the points
affected. The difficulty can be overcome
by depositing the flyorescent material of
the screen on a layer or grid of conduct-
ing material which serves to dissipate
or equalisc any local charges that may
be set up.

With this object in view, the support
or backing of the screen is first covered
with a continuous thin layver of
platinum, which is then partly removed
by a cutter so as to form a number of
transparent strips, the open parts of
which are ten times wider than the
residual metal. This makes a metal
grid or network on which the fluorescent
material is laid, the solid parts interfer-
ing only to a negligible extent with the
luminescence of the screen as a whole.

Baivd  Television, Ltd.; A. K.
Deaisoff;  and J. M. S,
Application date July z7th, 1938. No.
517427-

Q000

IMPROVEMENTS IN AMPLIFIERS
IN certain multi-stage amplifiers using

negative feedback it is found neces-
sary to reduce the phase shift at fre-
quencies above and below the operating
frequency, in order to prevent the pro-
duction of harmonics and to ensure
stability. The desired result can be ob-
tained if the feedback resistance Is
supplemented by inductive reactance.

\With this purpose in view the feed-
back resistance is accordingly wound
into a coil having the necessary
dimensions to introduce the required
inductance; alternatively, the coil may
bhe wound, on a former of the required
size, and may be composed partly of
resistance wire and partly of copper
wire, so that the proportion of resistance
to reactance may be accurately adjusted.

Standard Telephones and Cables,
Ltd., and A. H. Roche. Application
date July 1st, 1938. No. 516028.
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TELEVISION MODIFICATION
INSTEAD of radiating the two sets of

- synchronising impulses on the same
carrier wave, they are divided between
the sound and vision channels. The
frame impulses, for instance, are com-
bined with the vision signals, one being
used to modulate the carrier wave down-
wards from a given datum level, and the
other upwards. This makes it possible
to use the synchronising impulses both
for the usual scanning purpose, and also
for automatic volume control.

The line impulses are combined with
the sound signals on the second carrier
wave, the frequency being doubled, if
necessary, to facilitate separation. For
the same reason, the impulses may . be
arranged to cut the carrier down to-zero,
whilst the sound signals are prevented
from doing so. In general, the arrange-
ment ensures a more definite separation,
and minimises the effect of electrical
interfercnce.

Baird Television, Lid., and P. V.
Willgns. Application date May 11th,
1933, No. 514043.

0000
AERIAL COUPLINGS

THE Figure shows an input circuit,

which is particularly suitable for an
aerial of small effective height, such as
is used on a car. It is intended to give
constant coupling over a wide range of
frequencies, together with a high uni-
form gain. Provision is also made for
balancing out any variations in the
capacity of the acrial, and for ensuring
the accurate alignment of all the tuned
circuits in the set.

The circuit consists of an inductance
I. shunted by two capacities C and Cz
arranged 1in series. It is tuned by
moving a powdered-iron core P in and
out of the coil windings in such a way
as to maintain a constant ratio between
the inductive reactance and the resist-
ance of the circuit. The core is designed
so that, as it is gradually inserted, the

T

o

Input circuit arrangement for car aerials

total resistance increases as the first
power of frequency, whilst the induct-
ance increases inversely as the second
power of frequency.

Any difference between the capacity
of one aerial and another may be
balanced out by adjusting the condenser
C1 once and for all. The input circuit,
as a whole, is then aligned with the
other tuned circuits of the set by means
of the second condenser C.

Johnson Laboratories Inc. (Assignees
of F. N. Jacob). Convention date
(U.S.4), May 17th, 1937. No. 514041.

JULY, 1940.
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for EVERY PURPOSE!

There is practically no P.A. or other Loudspeaker
necd which cannot adequately be met from
GOODMANS comprehensive range. Up-to-date
research and modern production methods combine
to provide a product and service second to none.

GOODMANS

DUPLEX HORN

P.A. LOUDSPEAKER.

Provides the ideal solution where directional
properties are desired. Gives the effect of two
horn loudspeakers set at an angle to each other.
Wide angle difiusion at all frequencies.

cooomans GONCENTRIC DIFFUSER

P.A. LOUDSPEAKER.

A compact high-power ‘‘quality” reproducer Size : 2 ft. 10:in. long, 2ft. 11in.

having non-directional pioperties. Due to its wide. Power-handling capacity : 15

unique cellular construction exceptionally wide warts A.C. Peak.  Standard finish. £5 17 o FOST THI

diffusion of high notes is” obtained. Does the Bartleship Grey Lead Paint. = . COUPON
work of several standard loudspeakers—reduces for booklet entitled
interference due to echo effects. sesere sanesens o “The Attainment
] ) ;GOODMANS P!2E & PIZP.M PA LOUDSPEAKERSS of an ldeal,” giv-
Size ;36 x 18 ins. Power-handling i For really high quality reproduction., Capable of hand-~ ; ing valuable in-
capacity : 20 watts A.C. Peak. ¢ ling up to 20 watts A,C. Peak. These Instruments H formation and data
Impedance of speech coil : 15 ohms. £1 9 10 0 i are characterised by clear-cut speech and full-bodied on the principles of
Standard finish. Brown enamel. ] . . ¢ rendering. : Loudspeaker pro-
- : P.M. Model £7.15.0 Energised Mode! £5.3.6. E duction. Atrach
B : to your card or

letterheading.

GOODMANS INDUSTRIES, LTD., Lancelot Road, Wembley, Middx. Telephoné : WEMbley 4001 (5 lines) liwwri

EDDYSTONE SHORT-WAVE HJF, Choke with patented iow
loss and connection D.L.-9 formers with spaced honeycomb
wound cnils. D.C. resistance 22 ohms, Inductance 1.25 milli-
benries. 5.180 metres. No. 1010 . e

CDDYSTONE New Type
Microdensers with im-
proved D.L.-9 insulation.
No, 1094. 18 m.mfd.
high-voltage type. Min., 3

FDDYSTONC. Extension Control Outfit made from precision
drawn paxolin tube. Cannot warp or bend : insulating part
4in, long. Brass inmsert 3in.. long,
No, 1008 .. e .. w15

EDDYSTONE Frcquentite Insulator for carrying H.F
lﬁuls through metal baseboards with minimum loss
0. 1018 - .- I

EDDYSTONE

1d. Max., 18 m.mfd. EDDY-
51)15} Pash-over voltage, iTONE?> All - Wave HEF
3,500 volts .. f.. & Adijustable %hIOkg. %ow loss
Insulated e ormer

with two section
honeycomb wound
coils. One serew
Bxing, Waverange
12.5 to 2,000 metres,
Self capacity 2.4
m.mfd. Inductance
17.9 millihenrics,
b resistance

No. 1120, 40 m.mid.
high-voltaze type. Min,,
3.8 m.mfd, Max, 40
m.rafd. 1.C. flash-over,
2,300 volts.. .. &9
No. 1093, G(J m. m’d D.C. tlash-
over, 2,300 volts .. 411
No. 113L, 160 m.mfd. D C. flash-

Braclket for
mounting com-
ponents which
are controlled
from an exten-
sion spindle ar
flexible coup-
ler, The insu-
lated portion,
made from
D,L.-9  high-
frequency
dielectric, it
adjustable,

No. 1007, 1/8

“ EDDYSTONE » Pitar
Insulaiors, mozde  of
elazed Frequentite and
tested to a breakdown
over, L000 volts.. .. . 88 (itage or 50.000. In

50 ohms.
No.o 66 .. Ly

two types, cne having a
2 BA fixing bolt and
wing nut, the other a
heavy duty plug and
socket fitting with golder- *
ng tag connections,

No. 1019 .. - 1/8
No. 1095 . -~ 1/10

_DDYSTONE Flexibte
Driving Shalt. For front
panel control of awkwardly
placed components.
Drives through %0 degrees

No. 1049 y —OR perfectly. Cable length 5%,
y ORDER WRITE No. 1008 .. o8/
sooumon: el o, FROM sURE
ﬁsume, this couplel banishes lhgn-
ment troubles. D.L.-0 H.F. insu+ DEALER— DEPOTS.

lation. Yor }in. spindles.
No. 1009. 1/8,

STRATTON & Co. Ltd., BROMSGROVE STREET, BIRMINGHAM, 5.
London Service : WEBB’S RADI10, 14, SOHO ST., W.1, Birmingham Service : WEBB’S, 41, CARRS LANE,
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CLASSIFIED ADVERTISEMENTS

World

THE CHARGE FOR ADVERTISEMENTS in
these columns is
12 words or less, 3/- and 3d. for every
additional word.
Each paragraph is charged separately and name
and address must be counted.

SERIES DISCOUNTS are allowed to Trade Adver-
tisers as follows on orders for consecutive insertions,
provided a coniract is placed in advance, and in the
absence of fresh insiructions the entire ¢ copy »’ is
repeated from the previous issue : 3 consecutive
insertions, 5 per cent. ; 6 consecutive, 10 per cent. ;
12 consecutive, 15 per cent.

ADVERTISEMENTS for the August issue are
accepted up to First Post on Wednesday, July 10th,
at the Head Offices of *The Wireless World,”
Dorset House, Stamiord Street, London, 8.E.1, or one
day earlier at the Branch Offices, 8-10, Corporation
Street, Coveniry ; Guildhall Buildings, Navigation
Street, Birmingham, 2; 260, Deansgate, Man-
chester, 8 ; 28g, Renfleld Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following
issue unless accompanied by instructions to the
contrary. Al advertisements in this section are
subject to prepayment.

Caeques and Postal Orders sent in payment for
advertisements or deposits should be made payable to
ILIFFE & SONS Ltd., and crossed. Notes cannot be
traced if lost in tramsit. They must therefore be
regarded as being despatched at sender’s risk.
Alternatively, they may be sent per registered post. :

All letters relating to advertisements should quote
the number printed at the end of each advertise-
ment and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes. They also retain the right to refuse or
withdraw advertisements at their discretion.

NEW RECEIVERS AND
AMPLIFIERS

*

HALLENGER RADIO CORPORATION.—-We still

lead with best value money can buy; send 2tad.
stamp for illustrated catalogue of the finest all-wave
receivers, handsome cabinets, speakers and valves;
valves, firsts only, 6/- each; every article fully guaran-
teed; buy now.
CIIALLENGER

Craven Terr.,
Pad. 6492.

RADIO CORPORATION,
Lancaster Gate, London,

31,
W.2.
[9108

COULPHONE RADIO, Ormskirk, for Ferguson, -

K.B., Decca, G.E.C., American Midgets. Full
discounts, 2lyd. stamp for quotation. {9077

ADIOGRADMS, 8.valve all-wave 8-watt, £16; auto-
radiograms, £20; sets from £1 to £100: 1t4d.
stamp secures list; part or complete exchanges.—
Stewart and Roberts. Amersham. [9000

BANKRUPT Bargains.—Brand new. 1939-40 models,
makers’ sealed cartons, with guarantees, at less
30% to 40% below listed prices; also Midgets, port-

ables, car radio; send 2ihd. stamp for lists.—Radio
" Bargains, Dept. P.W., 261-3, Lichfield Rd., Aston,
Birmingham. [9028
£1 Only.—Usunal price £22; Wireless World
< 2 R.F. Receiver with push pull quality
amplifier, 10 valves, including tone control stage,

8 watts triode output, ideal for quality reproduction
irom radio and gramophone; limited numher.—Bakers
Selhurst Radio, 75, Sussex Rd., South Croydon.

[s100
COMMUNICATION
RECEIVERS
EMONSTRATION Scts, perfect condition, few
hours use only; Denco DRXS8, 6-bands, 8-500

wietres, 6-valve superhet, 12 gns.; DRRX2, 4-band, 4-60
metres, acorn superhet, 7-valve, 13 gns.; new, battery
two, 8§ to 180 metres, complete with valves and bat-
teries, £4/17/6.—234, Burrs Iid., Clactun, Es:c[x,
9ps2

ARMSTRONG

TO OUR FRIENDS GVERSEAS

Many of you have bought our Standard chassis in the past
but since the outbreak of war we have received an in-
creasing "number of enqujries for a chassis specially
designed to meet the particular needs of cur overseas
friends. -

We wish this could have been available to you months
ago, but an Armstrong Chassis has got to be right
and until we were fully satisfied on every detail of design,
and tests proved it equal to the vafying conditions under
which it was to operate, we would not release it.

It is now in production and particulars are as follows :

SPEGIAL OVERSEAS MODEL EXP22

€-v. 4-BAND ALL-WAVE SUPERHET GHASSIS
(13-162m. continuous & normal Broadcast banis)

This chassis has been developed on the lines of our Model
AWS38 which has proved an outstanding success since its
introduction at 1939 Radiolympia. Overseas require-
ments, however, have been given primary consideration,
Firstly, an additional short-wave band has been incor-
porated 2nd the chassis now gives an efficient continuous
short-wave coverage from 13 to 160 metres., All coils
and I.F. transformers have been specially treated to render
them impervious to humidity. Switching is of extra
robust construction and contacts heavily plated. The
mains transformer is interleaved and has a generous iron
content to avoid excessive temperature rise and the steel
chassis itself is heavily cadmium plated for
tropical use;

International standard base valve-holders are
used throughout ....o.oooiviiinii

With 8" P.P.Speaker ... £9. 9.0} Plus 59
With 10” P.P. Speaker ... . £10.3.0/) war increase

——OVERSEAS TRADE BUYERS —

l are invited to get into touch with us.

gas.
Plus 59,

For our friends at Home

OUR ILLUSTRATED ART CATALOGUE
fully describes the zbove new model, our well-known
AWI25 PP (reviewed so favourably by *“The Wireless
World ), the 8510 and all other chassis in the
Armstrong range. Write for your copy ta-day—&6d, p.f.

ARMSTRONG MANUFACTURING CO.

WARLTERS RD., HOLLGWAY, LONDOR, N.7, ENGLAND,
"Phone : NORW: 3213,

www americanradiohistorv. com

For the convenience of private advertisers, letters
may be addressed to numbers at “ The Wireless
World ” Office.  When this is desired, the sum of 1/~
to defray the cost of registration and to cover
postage on replies must be added to the advertisement
charge, which st include the words Box 000,
c/o * The Wireless World.” All replies should be
addressed to the Box number shown in the advertise-
ment, c/o “The Wircless World,” Dorset House,
Stamford Street, London, S.E.1. Readers who reply
to Box No. advertisements are warned against sending
remitlances through the post ~exceft in vegisteved
envelopes @ in all such cases the use of the Deposit
System is recommended, and the envelope should be
clearly marked * Deposit Departmest.”

2%~ DEPOSIT SYSTEM ‘

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by
availing themselves of our Deposit System. 1f the |
money be deposited with  The Wireless World,” both |
partics are advised of its receipt,

The time allowed for decision is three davs,
counting from receipt of goods, after which period,
if buyer decides not to retain goods, they must be
returned to sender. If a sale is effected, buyer
instructs us to remit amount to seller, but if not,
seller instructs us to return amount to depositor.
Carriage is paid by the buyer, but in the event of
no sale, and subject to there being no different
artangement between buyer and seller, ecch pays
carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility, - Details of any arrangement made between
rarties which does not concur with any of the above |
conditions must be advised to us when the depositis |

|

made. For all transactions whether a sale is effected
or not a commission of 1 per cent. is charged on
and deducted from the amount deposited (minimum
charge 2/-), All correspondence must be sent to |
Dorset House, Stamford Street, London, S.L.1. i

Bath.

COMMUNICATION RECEIVERS .
Wanted

HILIPS 3252, HM.V. 650, similar or communiea-
tion receiver.—Holden, * Sixstreams,” Westcn,
{0084

OMMUNICATION Receiver, test equipment; {ull

particulars.—Watt, 23, Petrie Cres.,, Elgin,
Morayshire, [9099
OMMUNICATION  Receiver, National H.R.O.

R.M.E., Hammarlund, Hallicraiter 8.X.16.—Hard!
wicke, 29, Warwick Av., Crosby, Lancs 19070

USED SETS FOR SALE-
EDISTONE

4 DISTONE All-world Two Short Wave, as new: 42/,

—Westwood, High St., Grays. (90786
ARDENTE

RDEXNTE 20-watt Amplifier, 2 speakers, micro-

phone; £9.—99, Lofting Rd., N.1, [9056

PYE

YE International, 8 bands, 6 watts, bandspread;
£12/10; new, genulne sacrifice.—Box 2524, ¢/o
The Wircless World. [9093

SCOTT

COET Imperial, with Txpander, 27 valves, chassis,
k. amplifier, speaker, perfect; £40.—A.C.8. TRadin,
46, Widmore Rd., Bromley. : [90€7

WAYFARER

ARGATN.—Perfect Wayfarer 4v..battery portable;
£1.—Jackson, “ Cartref,” Rowe Ave., Peacehaven.
096

W.W. MONOCIIAL

25w, output, manvy

Luckes, 24, Ronvery
[9089

W.” Monodial. twin chassis
wents, complete; £5,
ristol, 4.

W

Rd.,
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[TRANSFORMER

J

Firms experiencing difficulty
in obtaining transformers from
their usual source of supply
should get into touch with us
at once.

Weare still living up to our
reputation for prompt and
personal service.

We are also open to con-
sider sub-contracts for limited
quantities.

King’s Bldgs., Dean Stanley St., London, S.W.1.
M Fhone - ViCtoria 5035 IEEEEEEENNG

Another Step

vesew...toward better record
reproduction has been achieved
with our. experimental
MOVING COIL PICK-UPS,

Equipment for measuring needle
restoring force has now been
developed to give - consistency
and eliminate the small peak
at 130 ¢/s shown in the W.W,
review (June, p. 301). The
reduced treble is deiiberate.
Spezd up of production should
enable us to supply by end of July
those experimental pick «~ ups
ordered before the end of May.
Further deliveries in rotation but
with priority for export.

PICK-UP
with corrector,
anticipated
pricz £8. Out~

low bus . .

{.;:zps(m,w.t;‘;v If you want an outstanding pick-
bra valve lace your order now.

the extra valye YP P Y > f

necessary. Advance information ready.

VOIGT PATENTS LTD.

THE COURTS - SILVERDALE * S.E2
TELEPHONE : SYDenham 6666
Regd, Office: 22, Castle Btreet, E,C.1.

Wireless
World

USED SETS FOR SALE
MISCELLANEOUS

ALE of Radiograms, receivers, etc., from £1 to
£100, new or used; part or comnlete exchanges;
1isd. ctamp for bargain list.—Stewart and Roberts,
Amersham, [9001

Wanted
SUPERIIE’!‘ short-wave converter, complete or com-

ponents,—Particulars, Galloway, Marlborough
Gardens, Carlisle. 9109

AXTED, ”A\Vireless Warld ”’ feeder unit for 12-

waft;‘amphﬁer. (“"W.W.,” April 3rd and 10th,
1936,)—-Widdup, Reedham, Poyunton Park, Poynton,
Cheshire. 90

PUBLIC ADDRESS

RDENTE Velocity Microphone, 600 ohms, cost 15

gns., unused, £8; Partridge transformer, 7/6
extra.—Taylor, The I\ook Bradway, Sheffield. [9064
3 Watt Amplifier, complete with twin turntables,

Piczo pick-ups, six speakers und horns, Igranic
niicrephone and stand, ete.; £30.-W. Flower, 623,
Lea Bridge Rd., E.1l0. I&e_ystone 4218, fa081

v

‘V’OP.’PEX[ON P.A. Eguipment
IMITATED, but unegualled.
'“7}3 Invite You to a Demonstralion,

A .C.-20 15-20-watt Amplifier, 38.18,000 cycles. inde.
pendent mike and gram., inputs and controls,
0.037 volts reguired to full load output for 4, 7.5,
and 15 ohms speakers, or to spauﬁ(dtmn inaudible
hom level, ready for use; 8!, gns. complete,

JP. 20 12-volt Battery and A.€. Mains Model, as
used by R.A.F., output as above; 12 gns,

.C.-20, in portable case, with Collard motor, Piezo
p]ck -up, etc., £14; CPZO ditto, s€17/17

-WATT Output 6L6s, under 60-watt conditions,

with negative feed b(l(l\, separate rectifiers for
anode screen and bias, with better than 4% regulation
level response, 20.25, 000 cycles, excellent driver, driver
transformer, and output tmnsfcrmex matchmg 2-30
chms impedance electronic mixing for mike and pick-
1;1;77\116h tone contrel, complete with valve and plugs;

OMPLETE in Case, with turntable, BT . Piezo

pick-up and shielded mxcrophone transformer;
£22/10.

80-WATT Model,

complete.

12 -WATT Model,
complete,

D N O-VOLT 230 m.a. Full Wave Speaker,

HOO stpply unit; 25/-, with valve.

“7}2 are Compelled ’l'luough Rising Costs to Increase
our Prices by 10}.

with negative feed back: £25,

with negative fced back; £40,

field

ALL P.A. Accessories in Stock; trade supplied.
SEE Our Display Advertisement on page 343 (Edit.).

‘TORTE(IOA\T Ltd., 182, The Broadway, ‘Vlmbl@d(m
W.19. ’Phone: Tih. 2814, (9090

NEW MAINS EQUIPMENT
V

ORTEXION Mains Transformers, chol-es, ete., are
7surphed to G.P.O, B.BC, LPJT.B.; why not
you
VVE are Compelled Through Rising Coats to Increase
our Prices by 10%.

ORTEXION. Ltd., 182, The Broadway, Wimbledon,

London, 8.W.13. Yelephone: Liberty 2314.
{9091

LIL-POWER TRANSFORMERS, Ltd.—Transformers

and chokes to_specification, rewinds; write for
quotation.—sa, Gladstone Rd., Wimbledon, $.W.19.
Liberty 3303.. [9110

NEW LOUD-SPEAKERS

OULPHONE RADIO, Ormskirk, for Rola speakers,
energised. P.M. See advertisement under com
ponents. 9078

www americanradiohistorv. com
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ELECTRADIX BARGAINS

Signal Trammg Aids for Navy, Army and R.A.F.
SERVICE SIGNALLERS
L.R. DOUBLE HEADPHONES, 120
ohms, with ali Jeather headbands, slide
adjustment chin strap and 4ft. cord.
Comfortable, 3/9.

L.B. SOLO PHONES. For use with
buzzer morse, Useful as a circuit
tester with a pocket cell. Single
Earpiece 40 ohms, metal hook loop,
with cord, 1/8, Ditto, D.8, 60 ohims,
with cord, 1/8. W.E. 1,000 chms,
with cord, &2/-. 2,000 ohma Ear-
piece, with cord, 2/6.

HIGH RESISTANCE RADIO PEONES.
Brown's A reed diaphragm swivel
headband, 4,000 ohme, 35'6. 1,500
ohms, 21/6., 120 ohms, 17/6.
Headphones — Various. Second - hand
Headphones, in gooed order, 2,000 ohms
and 4,000 unmﬂ 5/-, 6/6 and '7/8, with cords. Western Electric,

2,000 ohms, 5/8.

PORTABLE FIELD PHONES FOR LISTENING
POSTS AND A.R.P. Leather cused W.D, Trpa
135. Service Field Phones are difficult to
get at the present time, but we bave some soiled
but serviceable and can give immediate de-
livery, Pig-skin cases, morae keys, mike and

phone.

EXCHANGES. Plng type, 5 line and 20 line,
SHELTER PHONES and operators exchangzes,
‘Wire and cables cheap.

EDISON STEEL S'I‘ORAGE CELLS. TYPE
A8 AT LOW PRICES.

A.R.P. SHELTER Ventilation and Air Conditioning. Compact unit,
A.C. or D.C, mains, 80 watts; 9in. Blower, 20 cub. ft. fresh air per
min, 25/« is a_bargain pric

WET W%/ATHER ELEC%RIC PUMPS, for A.C. or D.C. 12v. to 230y,
Ceatrifugai all bronze pumyp, throws 120 gals. per hour, 728, Tvﬂe
R pumpe, Twin piston type for draining sheiters, 5 117/16.
MORSE KEYS, Service Keys now available are all solled and well
used. We have both Army and Nav P We «tanpe
of other keys. Service Silent Practice I\ey= 8/~ T.X. Praclice
Key, front contact, on black moilded hase, a good small key, 3'6.
Long Bar Type Practice Key, 2, with cranked bar, 5'6.
Superior model  B.2,  with
back contact, a well finished
key on polished wood base, 7:8.
Operators’ - P.¥.  plated = pivut
bar - and terminals, mahogany
base, 9/6. Type LV. Supericr
ditto, nickel-plated pivot bar and
fittings, on polished base, 10/6.
Panel Keys to fold up ﬂat 6/6.
Fullerphone double acting. Mox 0
solid brass on heavy base, 7/8. Three-colour light Bwitch

Key,
Box with morse key for code signals, 4/6. 8. G. Brown totally
enclosed type, 42/~

LEARNERS’' MORSE PRACTICE SET. Special Duplex with Key

Buzzer and Lamp for sound and visual, 10/-, Heliogrephs and tripeds.
BUZZERS, small type, with cover, 1/6 Power Buzzers, with serew
contact and adjustable armature, 2/6. Heavy Buzzers, in Bakelile
case, 3/68. Siemens Morse Line Transmitters. with key and brass-

cased Power Buzzer, 17/8. Magneto Exploders, 2§/~ Fied
Telegraph Sets with Sounder, Re]ay and Galvo, etc.
MORSE INKERS Tape Strip Recorders : portable or table. Dot-dash

or Wheatstonie. Cheap. Wheatstone Strip Hand Perforators, 15/,
Paper Tape for Morse and Wheatstones, green or white, 6d. ree'.
Brass Tape Reels in mahogany case, 2/6.
TESTERS. Field A.C. or D.C. Vest Pocket
Tester ** Dix-Mipanta » Bakelite case, 2}in.
by 8in, No projecting termipals. Universal
versatile high grade, moving-iron multi-range
meter for servivce on A.C. or D.C. battery or
niains, Three ranges of voits: 0-7.5 volts;
0-150 volts; 0-300 volts. 19/6 only.
METERS. Lineman’s Q 1. & Galvos. Two
ranges with three terminals for circuit testing.
15/-. Honzonta\l Silvertown Galvos, '7/6.
CELL TESTERS. Mogger 3-0-2 volts moving cofl. 1776,
ELLIOTT BATTERY TESTERS. Government Model 108,
Coil Ammmeter and graded theostat, 87/6.

METER MOVEMENTS. Full size, moving coil, P.M,, for adapting
home-made multi-range testers. For 3in. or 4in. dials, §/-, post 11
ALUMINIUM FOIL 12in. by 12in., 9d. sheet.

LABORATORY METERS. Nalder "sub-standard mirror scale moving
coil, 20 m.v. per div., as new, §5/-. Unipivot, Cambridge and Paul,
def, 8 microamps. per div., Paul Frequency meter, scaled 80-8060
periods. Panel Frequency meters, 100 cycles, 50/-; 560 cycles, &
CO.7. Megger Voltmeters, 17/8. Capacity Bridges to 10 mfd. cheup,
D.C. Wattmeters, 35/-.

GALVOS, Type G bridge-galvo, suspen. needle, 20/-. Tnsley
Ballistic suspen. Mirror, £3. Gambrell, ditto, vert., Lrass case, £4.
Sullivan Marine Reflecting, fine, £4.,

4
Moving

BRIDGES, etc. Pocket Budge, £6. Plug types, portable, G.I.O.
£7/10/-. Silvertown, £8. Paul type 4-dial, cheap. Universal
Shunts, 15/-. Reversing Keys, etc., cheap.

RARGAIN CINE PROJEGTORS, Powers No. 6, 35 mm. Dallmever
lens and condenser, motor drive, on stand with ‘antern and are,
£6/10/-, worth double.” found head with head Amplifier, £8.

15-DAY TIME SWITCHES. Venoer 1 amp., 5 amps, 100 amps.,
200 amps. From 21/-. .
THERMOMETERS. Pauel 2in. dial, 5f. ether tube, for diriant

indicating, reading 0 to 100 deg. Cent., 7/6. Cambridge, 10/6.

FOURNIER THERMOMETERS, by Cambridge Instrument Co.

4in, dial, 10-110 deg. Cent. Fitted adjustable electric contacts, 4hi-,

FUSES. Giass tube, 1 amp., 68. With clips and base, 94.

PUSH BUTTON TUNING, 6-way Gang Push, metal cover, 1/8.

Multiple Cord, 64.

STATIC CONVERTERS. A.C. mains to D.C. 40 watts output, ctcel

cased. Output 400 velts, 60/100 m.a. D.C, with valves, 45/-, A.C,

mains to D.C. 120 watbs at 1 amp, for 220 v. D.C. sets steel-cased {

valves, 50/-.

5/- EMERGENCY PARCELS of useful stand-by

slectrical and radio repair material and apparatus,

10 lbs. for §-. Post Free,

Stamped en velopa must be enclosed for Barga'ng List or
Jor ropli.s to nquiries.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4
e Telephone @ Central 4611
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THREE NEW RECEIVERS

available in Chassis form
or complete in Cabinet
for those who desire

Individuality and Reliability

RS. 640 - - - £9.17.6
P.P.840 - - -£12.12.0
PP.940 - - - £i5.15.0

Cabinets » - « f{rom £2.10.6
Matched Speakers from £1. 5.0

Write for lHlustrated Brochure giving full details and
specifications, enclosing 2}d. for postage,

H. MCCARTHY LTD. (Receiver” aid” Fimager)
Ciarendon Works, Montague Street, Worthing,
Sussex.

ARE YOU FIT-—
for High Speed CODE work ?

Speed and Accuracy in code work is only obtain-
ed by those who train both their mind and body.
The better your health the greater your pro-
gress. This important side of training is fully
covered by the Candler System *‘ Advanced

Code Course.

For further details see pages 4 and 5 of the Candler ‘‘ Book
o! Facts.” Fill in the Coupon below and get a copy Free.
Particulars of other courses zlso given in this book.

Read these extracts from ‘etters recently recelved from
Caondler students who are ** speeding up *' their w.b.m.
‘“{ have been making steady progress with the Course.
I am now, with a little concentration, able to receive code
,at a speed of 20 to 22 w.p.m. My sendmg speed is 2bout
20 w,p.m."—A.T,

* Perhaps you may think it a little erange waniing to
study this as t am already a radio op., but | met cne or two
other sea-going ops. who had greatly |mproved themselves
and who recommended the Candler course. M.
My CWV is now better than ever it was and can manage
to take 16-17 w.p.m. Have just received lesson 5. if the
improvement continues at the présent ratio, i’ll be doing
30 w.p.m. by the time | get lesson [10.”"—W, G

(Original letters can be seen on request.)

ADVANCED High-Speed Telegraphing for operators
who want to increase their w.p.m. speed and improve
their technique.
JUNIOR Scientific Code Course for Beginners.
Teaches all the necessary code fundamentals scuen:lﬁcally
TOUCH-TYPEWRITING for making one expert in
the use of the typewriter for recording messages.

Courses supplied on Cash or Monthly Payment terms.

remesscscsms C O U P O N ssssssssamsmewe
Please send Free Copy of Candler *“ Book of Facts,” t
NAME it iiecs e seeaenairie e s e aeesenreaseraiaes

Post Coupon in e to London Manager &
ANDLER SYSTEM CO. (Room. 55W), H

12I, Kingsway, London, W.C.2 H

Candler System Co., Ashville, North Carolina, US.A. »

Wireless
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NEW LOUD-SPEAKERS

BAKERS Brand New Surplus Speaker Bargains.

EVEY{Y Music Tover Interested in_ Realistic Repro-
duction should write for free descriptive leaflet
nOW.

£ Ounly; usual price £16.—Brand new corner horn
speaker

frequency range 30-12,000 cycles.
£4/10 usual price £10.—Brand new permanent
magnet infinite baffle speaker, complete
with beautifully finished cabinet in polished walnut.
£2/7/6, usual price £5.—Brand new super
quality triple cone speaker, permanent
magnet model; exceptional bargain; limited number.
SECURE One of These Exceptional Bargains Now.

BAKERS SELHURST RADIO, 75, Sussex Rd., 8.
Croydon. [9101

SECOND-HAND LOUD-

SPEAKERS

Wanted

‘ ‘ JANTED, Rothefmel Crystal * Tweeter’” R.155,
good condition.—Box 2522, c¢/o The Wireless
World. {9065

EXTENSION SPEAKERS

27/6 usual price £3/5.—Brand new Infinite
Baffle Extension speaker in cabinet,
limited number.—Bakers Selhurst Radio, 75, Sussex

Rd., Croydon. [9103
TELEVISION

MV, All -wave 1939  Console Televisor, £25:
Baird T5C 12in. Console Televisor, £25; Pye
Table Televisor, £18.—A.C.8. Radio, 46, Widmore
Rd., Bromley. [9066

SHORT-WAVE EQUIPMENT

FARRFX Universal Mains Converter, new; 25/-—
Box 2528, ¢/o The Wircless World. {9107

DLNCO —Ultra low loss S.W. compounents, receivers,
polystyrene insulation; send 2d. for catalogue.—
Warwick Rd., Clacton, Essex. [8960
G"‘\II fo Short Wave Equipment: largest stocks in

the country; communication receivers; National
agents; American and British Valves, etc. ~See adver-
tisement on page 2.—44, Ilolloway Head, Birming-
ham. [0531

- II.AC" One-valve Short-wave Receiver, famous

for over 5 years, now available in kit form;
complete kit of precision components, accessories, full
instructions, 12/6, post 6d., no soldering necessary;
descriptive folder free on request.—A. L. Bacchus, 109,
Hartington Rd., S W.8 [9085

CABINETS

CABINET {or Every Radio Purpose.
SURPLUS Cabinets (Undrilled) from Noted Make,

send

E Have Hundreds in Stock (no Catalogues);
what

measurements of chassis, etc., and say
kind of cabinet required; stamp for reply.

I NSPECTION Invited.

- C. SMITH and Co.,
Tel : Pad. 5891.

DYNAMOS, MOTORS, ETC.

ALL Types of Rotary Converters, electric motors,
battery chargers, petrol- electric generator sets,
ete.,, in stock, new and ‘second-hund,
.C. D.C. Conversion Units for- Overating D.C. Re-
ceivers from A.C. Mains, 100 watts output £2/10;
150 watts ouiput, £3/10.
X ARD, 46, Farrmgdon St.,
Holborn 9703

Ltd , 289, Edgware Rd., W.2.
(0485

Tel. :

London, E.C.4.
{0518

VALVES

ALL Types of American Tubes in Stock of Impex

aild  Arcturus makes at competitive prices.

“717’ Can Also Supply a Full Range of Guaranteed
Replacement Valves for Any British non-ring,

American or Continental type at an appreciably lower

price.

SFl\D jor Lists of These, and also electrolytic con-
densers, Tine cords, resx;tan(‘es ele,

CHAS F. WARD, 46, Farringdon $t., London, E.C.4.

Tel. : Holborn $703. (0452

OULPHONE RADIO, Ormskirk., — Guaranteed

Anierican valves, 4/6; Octal, 5,6. Guaranteed
British types, 40% dlscount [9

B]ETROPOLITAN RADIO SERVICE.—American
valves, in all types, trade supplied.—1021, Finch-
ley Rd., N.W.11, Speedwell 3000. [0436

www americanradiohistorv. com
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Constant heat makes
neat efficient work

With ordinary soldering when the
iron cools you get unsightly blobs
of solder, wasteful and insecure,
Change to Solon Electric Soldering !
No stopping to heat up the iron.
Once hot, and that takes only 4
minutes, the Solon stays hot-—all
the while you need it.. It’s simple,
quick, cheap, |5 hours use for |
unit. No coal grit—no soot ; you
get cleaner; stronger, joints with
the Solon.

Made for foliowing standard voltoges e
2004220, 230,250,

Supplied complete
with Resin-Cored
Solder, Flex and
Lamp

Adaptor 9/4
Solon Resin-Cored
Sol- D

der 6 pe: reel.

W.T. H-ENLEY’S TELEGRAPH WORKS
CO. LTD.

IS/E) Engineering Sales Dept., Gravesend,
Kent.

(Dept.

JUST PUBLISHED

TELEVISION
RECEIVING
EQUIPMENT

wW. T. COCKING, A.M.I.E.E.

of

“The Wireless World,”

Author of Wireless Servicing Manual

This new handbook contains compre-

hensive information for everyone
interested in Cathode ray receiving
equipment. The treatment is sub-
stantially non -mathematical aithough
design formulze has been included,

where necessary, largely for reference,

PRICE 7/6 NET By Post 8/~

Published by
IIFFE & SONS LTD.,
DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.1
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METERS, ETC.

kB ERRANTI Moving Coil 2U-dial. one. milliampere.

unused; 25/-—Box 2526, c¢/o Thy 'l‘i’ii'less'n[’nrld.
) < H

TEST EQUIPMENT

TEST Oscillator Kit, due to supply restrictions, re-
" lease postponed until September.

NTERIM List of Standard Kits (multimeters.

bridges etc.), Werranti meters and future releases

on requesb.—Maclachian -and Co., Strathyre. 18055
ANTED, all Lypes.AParticu]ars, Radin BService
Co., 223, Eversleigh Rd., Loundon, 8.W.11, [9018

‘AVO Oemllators, two only, condition as new, ori-
ginal cost £6; offercd to clear at £3/10 each.—
Hunt, 21, Douglas bt S.W.1 {9071

ESISTANCE Boxes, “hcatstnne bridges, meggers,
ultra-sensitive voltmetexs micro- ammcters milli-
ammeters, ete.; state requirements.—Newmans, 7, Rus-
sell (,hambers, Buxy Place, Bloomshury. (9111

COMPONENTS

%OND-HAND, CLEARANCE, SURPLUS

R ADIO CLEARANCE, Ltd.,

63 st Holborn, W.C.1. ’Phone: Holborn 4631
L[SSE\I 2v. Screen-grid Valves, 8.(.215 and S$.G.2V,

4/6 each.

ISSEN 2v. Batters Pentode. 4-pin
P.T2A and P.7.225 4/11 each.

LISSEN 4v. Mains Sereen Grid, A.C,/8.G.; 5/11 each.

side terminal

ISSE?; 4v. Mains Output Pentode A.C./P.T.; 5/11
each.

]'JYSSEN Reclifier Valve VBE0Q; 2/11 each.
LI.WAVE Superhet Chassis, 5v.
lard valves, T.H.4.B.,
A.4., LW, 4/350v.; ranges,
meédinn wave 200-550 metre&, long wave 800-2,200
metres; size of chassis, 14l.in. long, ’71/»m deep, hexght
overall’ 8liin.; contrals, s, tuning at side; volume on/off
at side, wave-change, provision for plck-up' complete
with valves and knobs, £4,10; special speaker, 1,500
cohms-field, 10/6 each.

LTRA Short and Short-wave Choke, Lissen Hi Q,
‘inductance 100 microhenrics; boxed, list, 2/-;
our price, 1/- each.

LTRA Short and Short-wave Double Wound Low-
resistance choke; Lissen Hi Q resistance less
than 0.5 chms; boxed, list, 2/6; our price, 1/3 each.

OW-1.08S Ceramic Valve-holders, Lissen Hi Q.,
bal;ebodrd and chassis, 5- and 7-pin; 10d. and
1/. eac

MANSBRIDGE Type Condensers,

R D.C. working, moulded case with

and 1 mid.; 6d. each.

ROTARY Coil Unit.—Lissen Hi @ four-band from
4.8-91 metres, can be selected by a turn of the

kmﬁ)’ with circuit; boxed, list, 15/6; our price, 6/11

each. :

I OW-LOSS Short-wave Variable Condensers, Ceramic
4 insulation, brass vanes, Lissen Hi @, minimum
capacity 5 micro-micro farads; two types, boxed, with

A.C., latest Mul-
V.P.4B.. T.D.D.4, Pen.
short-wave 16-48 metres,

Lissen Hi O. 250
feet 0.1 mid.

knohs, 160 m.mid..; list, 7/6; our price, 3/- each; 20
m.mid., list, 5/6; our price, 2/6 each.
ONFE Speaker Unit, Lissen, complele with reed and
chuck, boxed; 1/- each.
USH.PULIL, Switches, Lissen; 2-point, 4d. each,
3-point, 6d. each.

OLA P.M. Speakers,
power and pentode transformer,
each,
CLOCK-FACED Dials, 5in.x3lin., with printed 3-
wave scale, ox-copper escutcheon and glass, 3/6
each; ditto, less escutcheon, 2/6 each.

ILAMEN'? Transformers, input 200-25Cv., output
dv. 4 awps., 4v. 6 amys; 4/11 cach,

AINSB Transformers, Plessey, 350-C-350v.,
4vy. 2.5 amps.,, 4y. 6 amps.; 8/6 each.
MA[NS fransformer, G.E.C., American windings,
350-0-350v., 65 m.s., 5v. 2 amps., 6.3v. 2.5 amps.,
suitable for leplaLements in G.E.C. models; 5/6 cach.

AINS Transformers, Wearite, type R.C.1, 250-0-

250v., 80 m.a,, 4v. 2.5 amps., 4v. 4 amps,, 9/11
each; type R.C.2, 350-0-350v., 120 m.a., 4v. 2.5 amps.,
4y, 4 amps., 12/6 each; type R.C.3, 350-0-350v.
150 m.a., 4v. 2.5 amps., 4v 2 amps., 4v. 5 amps,
15/- each; type R.C.4, 500-0-500v. 150 m.a., 4v. 2
amps., 4v. 2 amps., 4v. 2.5 amps., 4v. 5.6 amps., 21/-
each; all above are centre-tapped windings; type
R.C. 5 100-watt auto transformer, 100-110v., 200-250v.,
reversible, 12/6 each; all transformers 200- 250v. tapped
primaries.

{This advt.

latest type, 7lhin. cone with
boxed; 15/-

90 m.a.,

continved in 3rd column.)
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GALPINS

~=ELECTRICAL STORES
75, LEE HIGH ROAD, LEWISHAM,
LONDON, S.E.13

Telephone: LEE GREEN 5240
Terms : Cash with Ordez

EPOCH P.M. MOVING-COIL SPEAKERS, 10in. ccne, 10 ohm speech
coil, bandle 10/12 watts, 3R/6 each. Carriage, 2/6.

MAGNAVOX P.M. PUBLIC ADDRESS HORN SPEAKERS, handle
15/20 watts, Size of horn, 40in, by 20in. flare, 55/~ each. Camiage
forward. Packing, 2/6 extra. Ditto, two only, Western Fleetric,
60/- each, C/F. 2/6 extra for packing.

MOVING-COIL METER MOVEMENTS for recalibrating into multi-
range meters, Low milliamp deflection. 2iin, dial. Makers; Everett
Rdgeumbe and other good ‘makers. Price, B/- each.

EX-G.P.0. PEDESTAL TELEPHONES. complete with automatic dials,
8/6 each; without dials, 6/= each. Beli Boxes, complete with A.C.
bell, microphone, transformer, condeuger, etc., 3/6 each. Hand
Combined Telephones with finger press switeh, 4/6 each.
ELECTROSTATIC (EVERETT EDGEUMBE) VOLTMETER, 0 to
6,000 voits, 8in. dial, in new condition, 62/6, C/F.

PUBLIC ADDRESS 8-10 WATT AMPLIFIERS, 200;/240-voit A.C
mains using 2PX4’s in parallel, less valves, 32/ each, carringe 2/-.
HIGH-VOLTAGE TRANSFORMERS, useful for ali test work or tele-
vision. Input 200/240 volts, output 5,000 and 7,000 volts ocutput
6/6 each, post 1f-.

MAINS TRANSFCRMERS, 200/250 volts input, 12 and 24 volts at
4/6 amps. output, suitable for model trains, ctc., 15/- each, post 1.:-.
MAINS TRANSFORMERS, 200/240 volts input, 50 volts 8 amp.
output, useful for small arcs, etc., 15/- each, post 1/-.

RAYCRAFT MAINS RELAY UNIT, completa wit! 10,660 ohm relay
mains transformer, rectifier, condensers, etc., 12/6 cach, pest 1/-
PUBLIC ADDRESS HORNS for 8in. rpeakers, size 40in., with 30in.
flare (non-rnetallic), 830/~ each.

A.C. INDUCTTON MOTORS, approx. t h.p.,
50 ¢cy. 1-phase. New condition, 27/6 cach,
EX-G.P.0, GLASS-TOP? RELAYS with platinum points, new con-
dition, 10/~ each, post 6d.

ELECTRO DYNAMIC D.€. TGO A€. ROTARY CONVERTORS, 240
volts D.C. input, 230 voltg 50 cy. 1 ph. 100 watis output. Complete
in eilence-proof cabiret with all smoothing. Condition ag new,
95/~ cach, C/F.

VOLTAGE CHANGING TRANSFORMERS (Auto Wouund), 1060/110
to 200/240 volts or vice versa. Guaranteed 12 months. 250 watts,
25/-; 500 watts, 32/6 ; 1,000 watts, §0/-; 1,500 watts, 626,
Delivery 7 days from date of order,

STUART TURNER 2:-HP. PORTABLE ENGINE. Petrcl, twin
flat 'ur-cooled complete with all accessories, in good condition,
£7/10/-, G/F.

DYNAMOS, for charging or Jighting, ete., all shurt wound and fully
guaranteed. 100-volt 10 amp., 4-pole, 1,560 r.p.m., 80/~ ; 50,76-velt
15 amp., 1,750 r.p.m., 4- pole, 90r- ; 20-volt 10 amp., ball bearings.
1,500 r.pam., 4-pole, 70/-; 25 volt 8 amp., 1,750 r.p.m., 2-pole,
ball-bearing, 3‘7/6 3 80775+ —volt 23 amp., 4-pole, 1,500 r.p.m., 110/-.
ELECTRIC LIGHT CHECK METERS, for sub-lettings, garages, ete.
200/250 volts, 50 ¢y. 1 ph., supply 5, 10 or 20 amps., B/- each, post 1/-
TRUVOX PUBLIC ADDRESS HORN SPEAKER UNITS, 15-ohm.
speech coll, 6-volt.ficld, 15/= each, post 1/6.

X-RAY TUBES, 4 to 7in. bulls, tungsten targets, 15/- each ; platinum
targets, 2B/~ each. 2/6 extra for packing, C/F.

PHILIPS PRE-STAGE AMPLIFIERS. Consisting of 4 x 4 mf.
750-volt condenser, 400-volt trausormer, L.F. choke, less valvea
10/= each, C/F.

WESTON MOVING-COIL MILLIAMP METERS, 0 to 50 m/ A., 2in. dial
model (506), as new, 20/- each. Dltto, 301 !nOJLl 0 to 3 m/A., 80/~

0 to 50 m'A., 5/~

PORTABLE LIGHTING ENGINES, 2%-twin Douglas, special air
cooling, complete with all fittings, mclud-xkﬁ petrol tanks, clc,, fuly
protected, condition as new, £10, ¢/F.

WESTINGEOUSE L.T. RECTIFIER, 6 volts 1 amp., with main:
transformer to suit, 11/6 the pair.

EX-NAVAL ONE-VALVE BUZZER WAVEMETERS,
meters. Makers 1. Sullivan, Type K.5. 10/6 each, C/T.
EX-NAVAL 2in, SPARK COILS, 12-volt working, complete, 25/~ cach,
post 2/-. (P.O, permit required.)

SMALL ELECTRIC ROTARY CONVERTOR, 110 volts D.C. input,
10 volts at 30 amps. output. Useful for garag: charging. 8&5/-, C/F.
ROTARY CONVERTORS, all in good condition, 100-voit D.C, input
120-volt I amp. 338 cycle output, 85/~, Another, 24-volt D.C.
mput, 100-voll 3 amps 500 cycles output, 45/-. Another, 24-voit
jnput, 600 voit, 160 m/a. 600 cyeles output, 45/~ All cfforward.
X-RAY TRANSFORMERS, input 120 volts 50 cy., 1 phase, 40,000 volt
800 va output, £7/10/«. Anvother, same input, 64,000 volis 2 kva
output, £11/10/- Carriage forward.

50-VOLT D.C. MOTORS, % hp., 1,500 r.pam., 6,6 each. Ditto,
100 volt- D.C., 7/6 each. .

ZERNITH VARIABLE RESISTANCES
carry 300 m.a., 25/-. Ditto, 1,100 ohms at .6 amps.,
twin-bar type, 180 ohs, carry 3.3 amps., 30/= each.
PHILIPS MAINS TRANSFORMERS, 200/240 volts input, 2,000/0/
2,000 volts 200 m/a. output, with t\vo L.T. windings, 35/~ each, C/F.
MAINS TRANSFORMERS, 900,240 volts input, 100 volt- 40 mja.
and 4 v. 1 amp. output, 4/6 ench. LK.

D.C. MOTOR BLOWERS. 2in. mlet and outlet.
laminated field, ideal for dug-cut ventilation.
220-volt, 30/-. C/Paid.

E.C.C. DYNAMO, 50/75 volts, 10 amp.,
In good condition, £7/10/-, c/forward.
EX-G.P.0. SMALL RELAYS, 1,000 x 1,000 obms with multi con-
tacts, new, 5f-. Ditto, 7,000 ohms two-leave type, 3/6 each. Useful
for remote con'rol, ete.

1,440 r.p.m., 200/240 volt

200/24,000

single-bar type, 5,000 ohms,
20/-. Ditto,

Aluminium hody,
100-volt, 25/~

1,500 r.p.m. Ball-bearing.

www americanradiohistorv. com
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COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

{This advt. continued from 1st column.)
CIL\SSIS Mounting Valve-holders, "American 4-5-6-

7-pin, 4d. each; Octals, 6d. each; Loctals, 10d.
each: 7-pin English type, 3d.-each.

-WATT Resistances, Polar N.SI.,
dozen; all sizes up to 2 meg.

VOLU’V[E Controls, American C.T.8., finest made,
divided spindles, length 2ibin., with switch 2,000,
5.000,, 10,000, 25,000, 100,000, 250,000, 500,000 and
1 meg., 2/6 each; wire wmmd S5-watt (less switeh),
2,0100‘ 5,000, 10,000, 20,000 and 25,000 ohms., 2/-
each.

2

4d. each; 3/9

MFED. Can Type Electrolytics,

1/6 each. R
AINS Transformer, type R.C.D. drop
capped 250-350c. 100 m.a., C.T. 4v.
2.5 amp., wire ends; 10/6 each.

PEAKER Transformers, pentode output,
matching; 3/- each.

IOit. Coils, glazed connecting wire; 4d.

B I Wire-end. Tvoe, bias electrolytics,
12v., 1/6 u‘h; ditto, 50 mid.,

each. ’
UBULARS. wire-end, non-inductive paper con-
densers; all sizes up to 0.1, 5d. each, 4/9 dozen.
><8><8 Hunts 450v.
3/11 each; 16x8 350v.

each.

450v. working;
through,
6 amps.,
av,
3-4 ohm,

coil,

50 mid,,
50v., 2/~

working Cardboard Electrolytics,
working ditto, 2/11

B I 8%8 mid., 550v. working, cardhboard electro-

Istics, 3/6 each; ditto, 16x8 mid., 4/6
each; ditto, 8 "tid. tubulars, 2/- each; ditto, 4
mid, tubulars, 1/9 each; ditto 2 mid. tubulars, 4,300v.
working, 3/3 each

ALL Orders Must Include Sufficient Postage to Cover.
Hours of business: 9 a.m.-6 p.m. week-days, 8
a.m.-1 p.m. Saturdays.

PLEASE Write Your Address in Block Letters.

E Cannot Undertake to Answer anulnes Unless
Accompanied by Full Postage (215d.)

ADIO CLEARANCE, Ltd., 63, High IIolbnm, Lon-

don. W.C.1. Telephone: Holborn 4631. [9086"
REMIER RADIO.

PLEASE See Qur Displayed Advertisement on

page 5. [0438

qOUTHERN RADIO'S Bargains.
b

LL Guaranteed; postage extra, £

5/~

Parcel of Useful Components, comprising con-

densers, resistances, volume controls, wire,
citcuits, etc., value 25/ ; 5/- per parcel,
~Service man’s component kit; electrolytic

10/ condensers, volume
tebular, mica, paper con:lensers,
120 articles, contained in strong
7in. X 7in.3 15/ the kit.
_.—100 wire end resistances, assorted capacities,
1y, and L watt; 5/- per 100.
R‘\IOND Loud Speaker Units, 2/6; Westectors,
type W2, 2/6; Crystal Detectors 2/-; Crystals,
6d.; Marconi Va4 Valves, 9d.
/ ~Tool or instrument carrying cases,
ernment stock: wood 9in.x 7in.x 7in.;
OUTHERN RADIO, 46, Lisle 8t London, W.C.
Gerrard 6653. {91i3
EW ILM.V. Quality Pickup, cost 105/-; sacrifice,
50/-. New Telefunken 1.000; 25/- W.W. Trans-
verse mike; 30/-—Box 2527, ¢/o 1he Wireless W[’é)ild

controls, resistances,
valve holders,_ ete.,
carrying case, 9in. X

ex Gov-
2/-

NU\IBFR Shop Soiled 8.W. Ccmponents, ete., also
new valves; send for list.—Denco, 234, Burrs Rd
Clacton, Issex. [oc
AUXHALL.—Rola G12 and other type speakers,
Magnavox speakers, Collaro gramophone motors,
radiogram units, available.
AUXHALL.—Electroiytic - condensers, cardboard,
8 mid. 500 v., 2/-; 8 plus 8 mtd., 3/6; 50 mfid,
50 v., 1/9; 50 mid. 12 v., 1/6; metal can, 8 mfd.
500 v., 3/-
AUXHALL.—Tuning coils, har-type condenaers, full
vision drives, stocked; volume controls, 2/-; with
switeh 3/-; pick-ups h'om 11/,
VAU\H-\LL UTILITIES, 163a, Strand, London,
W.C.2.—Stamp for price list above goods. {9097

AINS RADIO DEVELOPMENT Co. Regret to
announce suspension of their service for Durdtmn
owing to partiders taking up R.AF. flying dulies;
their super service will resume as soon as the W[EBBIS

won,

/ Only.—Bargain parcel comprising speaker cabi-
5 net, drilled stecl chassis, condensers, resist.
ances, and many other useful components, worth 35/-;
limited number; postage 1/-.—Bakers Belhurst Radlo.
75, Sussex Rd., South Croydom. {9104
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COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

R¥iLL'S RADIO, 250, Iigh Holborn,
- W.C.1, offer s ew goods, post free:

London,

Speakers, Celestion, suitable Ekco

replacemehts, 750 ohms, less transformers,
speech 25 ohms, new, handle 8 watts, carry up to
120 m.a.; 3/9 each, to clear,

ERRANTI Air Core Type Tuning Coils, trans-

former wound, can be used as band pass, tuned

grid with reaction, chassis type; three for 2,6, with
coil connections.

M.C. 0.5 mi. Paper: Tubular Condensers, N.I,
400v., D.C working, 3 for 1/3; Erie 60 ohm
In.watt resistances, 1/3 dozen: Erie 1,500 2-watt re-
fistanc%s, 4 for 1/3; 600 ohm wire wound, 3 walt, 4
or 1/3.

OLUME Centrols.—Morganite Stackpole 15 meg.,
with switch, 1/9; JMurphy )2 meg. type with
.12, switch, 1/9; Sator broad base type wilhout
switch, 10,000 and 250,000 ohm, 1/3 each; Centralab
11,000 short spindle, less switch, two for 1/3; Sator
midget, less switch, 1 meg. and 0.4 meg., 1/2 euach,
or two for 1/9.

THIMBLE Top Caps, 30 for 1.3; 9-pin plags with
cap and svcket, two for 1,6; Epicyclic (reduc-
1ion) drives, two for 1/3; Eric 3-watt resistances,
¢.25-270-300-350-400-15,000-60,008-2 meg., two for 1/3.

A -WAY Lead in Single Cover, brown or white, single

strand, 4 yards 1/3; push ba connecting wire,
stranded, 12 vards 1/3; Polar dials, less escutchion,
2 band, 1,6, V.P. type, spindle ulfset to right-hand.

PEAKERS.—Celestion, energised types, 7,500 and

2,000 ohms, less transformier, 8., 5,6 each;

£00 ohm ditto, 6in., 5/-; Magnavox 2,000 oL, with
pentode transiormer, 8/6.

o PECIAL Offer 2v. British Base 1ype Valves, triodes
* only, IL.F. det., G.P. power, super power, similar
vo Triotron, all iypes, 2/- each; American 6G5 tun-
ing eyes, 2/9.

ELECTROLYTICS‘—T.C.C. 8 mi. wet type B02 up-
right cans, 440v. working, 460v. surge, 1,9 each,
15/9 dozen; T.C.C. midget block electrolytics, 25x25v.
and 10 mi. at 150v., 1/3 each, three for 2/9.

JLLIPTICAL

PEAKERS. -Pairs elliptical cone M.C. spcakers,
h Plessey and R. & A., ex Philco, push-pull pen-

tede transformer, fields 325 ohm for smoother, 8,600
chun as bleeder, handle 10-15 watt, 10/9 pair.

COI,D'I‘ONE Mains H F. Chokes, 120 watt, 2 for
X 1/6; Plessey midget semi screened twin gangs,
2/9, Plessey twin gangs, screened, with trimmers, 2/6.

AI\iERICAL\! Type 2v, Valves (1A4, 1B4 2101), in
L sets three, VM/IIF/Pen,, HF/Pen,, and l4 watt
cutput pentode, with valve base circuit and details,
4- and 5-pin; with top grids, 5/9 ‘set ihree; valve
Liolders, chassis, to suit, three for ninepence.

AMPLIFIER Kit Parts for 12-watt output, single
£ 6L.6 output, V.H., etc., mounted on chassis, 10%7,
complete with four valves, pair Celestion elliptical
speakers, resistances, condensers, tone and volume con-
irols, snd comprehensive circuit, 3 stage high gain,
iully tested, for A.C. 200-250 volts; 45/-, carriage
2,6 exira.

EST Known Make, 1 watt, colour coded carbon
resistances, 20 sizes, as ordered; 2/6 dozen; }j
wilt type, 2/- dozea.

&SS()RTED Resistances, 50 for 2/6; 1 watt carbon,
Py G.8.A. make, reasonable assortment given, sizes
approx. 450-12,000.17-60-70-50-120 thousand ohms.

PAXOLIN Strip for Group Boards, etc., 2l4in. wide,
3it. lor 1/3; Centralab 1j-meg. and 50,000 ohm
pots, with switch, long spindles, 2/6.
LTRA Type Brown Knchs, octangle, plain arrow,
LS., 1/9 dozen, 8/6 gross assoried, 10/6 gross
plain or arrow.
SMALL Tron Core Coils, made by Varley, aerial and
osvillator, 465 I/c, 2/6 pair, with coil connec-
tiens for straight type gang.
ERRANTI Wire Wound 214 watt Rcesistances, with
metal end ecaps, tubular, sizes 3,000, 4,000, 6,000,
£,000, 35,000; four for 1/3.

LIX Valve Holders 4. and 5- and 7-pin, square
and oblong, 1/3 dozen; chassis types, 4- and 5-
and 7-pin, round type, with cover, 2/6 dozen.
EX Type Switches, 4B, 2P, 4w, with shorting
plates on 5 switches, 2/6; 4B, 2P, 3w., 1/6;
zB, 4P, 3w., 1/3; screens, 3% x 3%, 5 for 1/3,
PLESSEY 3-gang Fully Screened Straight Type
Condensers, with top trimmers, 2/9; Plessey 3-
gang straight typs, all wave, ceramic insulators with
SM cord drive, antimicro feet, 2/9.

.C.C. Tubular 8 mi. Dry Type 450v. Electrolvtics,

wire ends; 1/6 each, 12/9 dozen. [9114
OQULPHONE RADIO, Ormskirk.—Collaroa A.C.
° gramophone motors, 12in. turntable, 27.6.

Radicgram units, 45/-. Cosmocord Series IIT erystal
pickups, 18/6. Rola G12 speakers, with transformers,
energised 1,250 or 2,500 field, 52/6. G.12.P.M., 65/-.
Service components.  214d, stamp for lists. [9080
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30 Watts Output
from l2v. Battery or A.C. Mains

3

LY

PRICE
Subject

Low Battery Consumption
The Output is obtained from a pair of KT 66 valves
operating in paraphase Push-Pull under 32 watt conditions.
A High Standard of Quality at 30 watts, combined
with the fact that the equipment operates direct from
a |2-volt car battery or A.C, mains, plus the features
detailed below, makes this the ideal instrument for P.A.
work under all conditions.

o

® Dual inputs for high and low impedance lines, elec-
tronically mixed at Driver stage.

Four high gain stages ali R.C. coupled.

Variable output impedance.

Automatic polarising for low impedance input.

H.T. and silencing switch for economy in consumption.
Tone control, portability, etc.

Write for full Specification and Circuit.

E x P 0 R T Overseas Buyers are invited to write

for our favourable Export Terms.

The ACOUSTICAL MANFG. CO.
Electro-Acoustic Engineers
201-205, Lever Street, City Road, London, E.C.l.
Tel.: CLErkenweli 5821.

*SAFEWAYS'
« ADAPTORS

The modern dual pur-
pose fitment for radio or
. other domestic electrical

appliances.

Plugs into cny lampholder.

CELIX

British Mechanical Productions Litd.
7, Church Rd., Leatherhedad, Surrey
oBE e for all Quality Radio

& Electrical Apparatus

CASH or EASY TERMS

ARMSTRONG CHASSIS Model SS10
Cash or C.O.D. £13.4,0 or 45/- with order
and |0 monthly payments of 23/-,

Model AW38B. Cash or C.O.D. £8.16.6 or
45/6 down and 7 monthly payments of 20/-.

also,

Ambassador Chassis and Receivers, Sound
Sales Amplifiers, Voigt Speakers, Avo
Meters and Portable A.R.P. Receivers.

Write TO-DAY for Particulars and Terms
The Evacuation address Est. 1925

LONDON RADIO SUPPLY GOMPANY

‘““Winden,”” Ardingly Road, Balcombe, Sussex

www americanradiohistorv. com
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MISCELLANEOUS

CARDS, menios.,, billheads; 1,000, 6/3;
Rubber stamps—"*B,” Tices, 11,
Grove, London, W.12, {9075

VERY Radio Dealer Who is Not a Regular Reader

of “The Wireless and Electrical Trader* should
send his trade card at once for a specimen copy and
full details of the “ Trader ” Services. *‘ The Wireless
and Electrical Trader > has the widest influence, the
largest weekly circulation, and is read by all the lead-
ing manufacturers and traders. Trade only. 15/- per
annum, post free. Published at Dorset House, Stam-
ford St., London, $.E.1, [0615

samples.
Qaklands

REPAIRS AND SERVICE

“ POCH.”—Cenuine replncements. Service. Spares.
Repairs— R.E.C.8.,” Crown 8t, Reading.
"Phone: 2796. [9094
any transformers, choke,

GUARANTEED Repairs,
motor armature, converter, dynamo, ete.; keenest
prices, immediate quotation, prompt, dependable ser-
vice.—See below.

L.T_P tLONDON TRANSFORMER PRODUCTS,
Ltd.),

Willesden, N, W.10 Willesden 6486 (3
lines). [6892
Service, repairs, rewinds, or

T\/[AINS Transicriner
A construction to specification of any type, com-
petitive prices and prompt service.—Sturdy Electric
Co., Dipton, Newcastlé-on-Tyne. {0516
“QERVICE with a Smile.”—Repairers of all types

of B-itish and American receivers; coil rewinds:
American valves, sparcs, line cords—F.R.L, Ltd., 22,
Howtand 8t., W.1. Museum 5675, 18924

W ETROPOLITAN RADIO SERVICE.—Guaranieed

- repairs  to  American. and British recsivers;

American valvqs, service parts and rewinds; trade sun-

plied.—1021, Finchley Rd., N.W.11, Speedwell 3000.
OQOVER, £4/10 (acc

{0433
} ssories included); also Elees
- trolux, £4/4. Hotpoints, Tellus, Vactrics, Gob-
lins, from 49/6. All completely serviced. Guaranteed
perfect.— R.E.C.8.,”" Crown §St., Reading. ‘Phone :
2996, Generous allowance for your old cleaner. [90895

EPAIRS to Moving Coil Speakers; cones/coils

fitted or rewoond; ficlds altered or woumld;
prices quoted, including eliminators; pick-ups and
speaker transiormers rewound, 4/6; trade invited;
guaranteed satlisfaction; prompt service.—L. S. Repair
Works, 5, Balhamn Grove, London, 5.W.12, Baticrsca
1321. {0394

SITUATIONS VACANT

A_IR MINISTRY.

IRECTORATE OF
TION).

A_PPLICATIONS are Invited for Appointments as
Civilian W/ T Operators at Ajr Ministry Civil
Aviation W/ Stations. These appointments are of a
temporary nature in the first instance, but it may he
possible to absorb a proportion <f temporary posis
into the permanent establishment after the conclusicn
of hostilities.
PPLICANTS, who should not he above 45 years
of age at the date of making the application, shouli
preferably possess the 1st Class Postmaster-General's
Certificate or the Air Operator's Certificate in Wire-
less Telegraphy, and have had experience in radio-
telephony, direction-finding and maintenance work.
Operators will be required to cerve af any Air Minis-
try Civil Aviation station, as the needs of the service
may require.
ALARY is at {he rate of 75/- a week for the first
two years, thereaiter rising by annual increments
for approved service to a maximum of 125/- a week,
HE Normal TTeurs of Duty are 45 a Week, excIu-
sive of meal times, day or night, or 180 on periods
of four weeks.
RRANGEMENTS will be Made for Suitable Candi-
dates to be interviewed at Renfrew, Manchester,
London or Bristol.
REQUESTS by Posteard for Forms of Application
should be addressed to the TUnder-Secretary of
State, Air Ministry (E.1.e), Julian Rd., Bristal, 9,
and should state the town abt which an interview is
desired. (o063

SIGNALS (CIVIL AVIA-

LANNING Engineer Ior Radio Valve Factory,
North London.—Write, =stating age, salary and
experience, to General Manager, Box 2529, ¢/o Hire-
less World. {9112

ERVICE Engineer for Valve Deaf Aids, London,

W.1, age 18:30; reserved occupation; rood
prospeets.—Write experience, age, salary requu‘ed,ﬁ Box
2525, cjo Wireless World. 19098

RAUGHTSMEN (over and under military age) for
radio ecircuits, chassis lavouts, diagrams, ete.;
good technical knowledge essential—Box B, Parr’s
Service, 121, Kirgsway, W.C.2. 19092
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for PERFECT PORTABLE POWER
o )

MALLORY

VIBRAPACKS
& VIBRATORS

Any Output Range up to 300 volts

at 100 m/a from 6 or 12 volts.

Also 150 watts A.C. from 110 or
220 voits D.C.

3 out of 4 Vibratorsin use through-
out the World are Mallory made.

Send for technical data.

MASTERADIO Ltd.,

Vibrant Works, 193, Rickmansworth Rd.,
Watford, Herts.

Watford 9885/9890

Mastiola, Watford

Il
il

Telephona :
Telegrams :

Greenwood

The

LOCKWoOD

AD 500

Stifl

the

finast
RADIO-GRAM
GABINET

Send 2ld. in
stamps for
full details.

All orders dealt with in strict rotation.

LOCKWOOD &G0, Sxeomssen

» HARROW, MIGDX.
‘Phone : BYRon 1818.

—“ZmZTo~-COmM

The TRIX ELECTRICAL COMPANY LTD.
65, Bolsover St., London, V. 1. Eustan 5471

MOTOR(FCLE i
N W.W.1s

Wireless
World

SITUATIONS VACANT

IR MINISTRY.—Civilian
Required.

ACANCIES Exist for Civilian Wireless Instructors

at the Electrical and Wireless Schools, Royal

Air Force. The commencing rate of pay is £4/5 a
week, iInclusive, which may be increased to £4/10 a
week after a short period of satisfactory service. Can-
didates must be capable of lecturing and must have
a scund knowledge of electrical principles and their
application to radio and low-power electrical engineer-.
ing. Applications should be addressed to the Under-
Secretary of State (8.5.d.), Air Ministry, Kingsway.
W.C.2, giving particulars as to previous experience,
age, &c, Suitable candidates will be required to
appear befere a Selection Board at the School for
interview and trade test, but may be reimbursed the
cost of third class travelling expenses for this purpose.
The test will include the giving of a lecture on any
subject which may be chosen by the candidate involv-
ing the principles of modern radio. Lecturing sequence
and style are most important. [o616

HE Sudan Government invites applications tor
the post of Wireless Inspector in the Posts and
Telegraphs Department.
ANDIDATES should be Between 24 and 32 Vears
of Age (preferably 26); qualifications as follow : —
(A) Practical Knowledge and Experience in the
/7 Installation, testing out, maintenance and
running repairs of :
EDIUM and Short Wave Wireless Transmitters
up to 6 kW. Wireless receiving sets and direction
finding equipment.

INTERNAL Combustion Engines, including Diesels.

Wireless

]ENERATORS, D{ and AC, up to 25 kW.

CELLS (all types) and Charging Equipment.
(B) A sound knowledge of Wireless Theory.
(C) Experience in Rigging Aerials and FErecting
Masts of Various Types.
TI[E Post is a Pensionable One, but on five vears’
probation, with entry to Scale E.2 at £E324-
360 per annum, according te age and qualifications,

rising to £E600 by three or two biennial increases
and three triennial increases. (£E1=#£1 0s. 6d.)

FURTHER Particulars may be obtained from the
Controller, Sudan Governmment London Office,
Wellington House, Buckingham Gate, Londen, S.W.1,
to whom applications should be submitted not Jater
than the 2%7th June, 1940. Envelopes should be
marked ‘‘ Wireless Inspector.” [9087

FXPERIENCED Instrument Makers Required. rale
4 1/8 to 2/- per hour for 46l4hr. week.—Apply
Employment Dept., Murphy Radio, Ltd., Welwyn
Garden City, or nearest Employment Exchange. [8828

RMSTRONG Co. Require a Radio Engineer;

modern_ experience essential; good remuneration
and rapid advancement offered.— Phone: North 3213,
or write, Armstrong Mnfg. Co., Warlters Rd. (Nags
Head), Holloway, N.7. [9115

ADIO Vulve Works Require Assistant Toreman;
must have kunowledge of radio valve assembly and
exhaust, and have experience ol supervision.—Apply,
stating salary required, to Cosmos Manufacturing Co.,
Ltd., Brimsdown, Enfield. 9073

RADIO Testers and Inspectors Reguired for Day
and night work, with experience of receivers
and/or transmitters and associated equipruent.—Write,
stating age and experience, to the Plessey Co., Ltd.,
Vicarage Lane, Ilford, Tssecx. [9059
RADIG Testers Required, applicants must have had

LU fechrpica!l training and experience of receiver cir-
cuit {rimming on factory preduction lines.—Apply
Employment Dept., Murphy Radio, Ltd., Welwyn
Garden City, or nearest employment exchange. [8820

NIVERSITY Graduate (of British nationality) in
Physics or Engineering Required for communica-
tions laboratory.—Write, stating age, education, experi-
ence and salary reguired, to Employment Office,

Instructors |

] R
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s WARD e—

AG/DC ROTARY
CONVERTERS

for operating P.A. amplifiers, Radio
Receivers, etc.

WE ALSC MANUFACTURE

DC/DC ROTARY TRANSFORMERS, SMALL
ALTERNATORS, SMALL DC MOTORS,
H.T. GENERATORS, MAINS TRANSFOR-
MERS up to [0 kv.a. PETROL ELECTRIC
generator sets up to 50 kwv.a. BATTERY
CHARGERS for private and industrial use, and are
fully equipped for general small engineering work.
Full details of any of the above upon request
Export enquiries invited.

CHAS. F. WARD
46, FARRINMGDON ST., LONDON, E.C.4
Telepkone: FKolkorn 8703. Works: Bow, E.

| em

f-OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radia service work.

Siemens Brothers and Co., Ltd.,, Woolwich, S.E.18.

[9061

RADIO Technician Regquired as Commercia] Radio
Manager by large accessory manufacturing group;

must be thoroughly introdnced to radio designers and
have unguestionable standing in industry.—Fullest
particulars and salary required, Box 2523, The Wire-
less World. 9072

SITUATIONS WANTED

ERVICE Engineer, first-class certificate Citv and

k Guilds radio service work, is in pesition to
assist  traders with _servicing.--Write: D, Ellis, 121,
Kingsway, Pelts Wood, Kent. [9088

MORSE EQUIPMENT

FULL Range of Transmitting XKeys, practice sets,
oscillators, recorders and other radio Telegraph
apparatus, designed and manuwfactured by T. R.
MceElroy, world champion telegraphist. Sole distribu-
tors, Weblb’s Radio, 14, Sohc Street, London, W.1.
"Phone: Gerrard 2089. (876

www americanradiohistorv. com

We train them to be successfulf

Dept. 38, International Buildings,
. Kingsway, London, W.C.2.
Please explain fully about your Instruction in
the subject marked X.
Complete Radio Engincering
Radio Service Engineers
Elementary Radio Television
If vou wish to pass a Radio examination,
indicate it below.
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircratt
City and Guilds Telecommunications

Age

amp on unsealed envelope.)
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PATENT AND TRADE MARK"

AGENTS

EE and Co. (H. T. P. Gee, Mem, R.5.G.B., etc.).
51-52, Chancery Lane, London, W.C.2, Holborn
4347 8. Handboak Iree. [0001

BUSINESSES & PROPERTY FOR
SALE, TO BE LET, OR WANTED

HE Wireless and Electrical Trader ” is an essen-
tial part of the equipment of every Wireless
Trader; its pages reflect the very latest turn of trade
events, and jt is read by all the leading dealers and
sanufacturers, for particulars of businesses offered or
wanted. By subseription, to the trade only, 15/- per
annum, post free.—Send your trade card for specimen
copy to Dorset House, Stamford St., London, S.][E.L
C614

TECHNICAL TRAINING

‘VARTIME Engineering Training with The T.I G.B.
is Your Best Investment. Write to-day for Great
Free Guide which shows how to qualify for well-paid
posts in aeronautical, automobile, chemical, mechani-
cal, electrical, telecommumcatmns ete., braunches,
znd alone gives the regulations for A M.LR.E
A.M.Inst C.E., A.M.LMech.E,, A.M.LEE. A.F.R.A
A M.1.Chem E C & G, etc in which examinations
'l‘IGB students have gamed 22 first places.

HE TECHNOLOGICAL INSTITUTE OF GREAT
BRITAIN, 82, Temple Bar House, London, E.C 4

(Founded 1917.} (9058
HE Proprietor of British Patents Nos. 426,227 and
426,228, relating to  lmprovements in or re-

ing to Radio Slgnallm is desirous of entering

into negotiations with one or more firms in Great
Britain for the purpose of exploiting the invention,
cither hy sale of the patent rights or by the grant
of licences on reasonable terms.—Interested parties
who desire further particulars should apply to Albert
L. \[ond and Thiemann, of 14-18, Holborn, London,
EC1 {9068

TRIPLE CONE CONVERSIONS

AKERS Triple Cone Conversions Will Immensely
Improve Reproduction of Your Present Speaker.
‘Fer a few shillings you have converted a speaker
=chedu]ed for the scrap heap into one worth pounds.—
W. B Darby. Grad. LEL.”)

PECiAL Offer.—We will loan you a speaker free of
charge whilst we fit a triple cone to your present
unit; write for details,
AKERS SELIIURST RADIO, 75, Sussex Rd., Sth
Croydon, {9102

THE COIL PICKUP
is now in production and deliveries of this
superfative instrument are being made in
rotation.
INCLUSIVE PRICE £7 = 10 « O

Place your order now.

Wireless
World

=ELECTRADIX=

EMERGENCY ELECTRIC LIGHTING

Provide against failure of lighting in shelters, headquarters,
homes and factories. Have your own Petrol Electric
nghtmg and Charging plant.

100 SETS READY FOR [MMEDIATE
DELIVERY. Half kilowatt 2nd other sizes.
FOR £17.10.0 ONLY.
500-watt, single cylinder 2-stroke,
water cooled, self-oiling Stuart
Turner engine ; mag. ign., coupled
to 50/70 volts, |0 amps., shunt
dynamo, 1000 r.p.m., £17.10.0.
No increase in price ; these are
£40 sets ready for immediate delivery,

FOR £I3. 150-watt Engine and Dynamo on similar
ines but coupled to 25;30 volts, 6 amps. dynamo.

EDISON Steel Cells, Type A8, cheap.

LESLIE DIXON & CO,

Electrical Engineers,
218, UPPER THAMES STREET, LONDON, E.C4.
Teleph, Centra’ 4611

¢ Send us your trade card for
our interesting Calalogue
and ask us to mail you
our Monthly Bulletins.

LEONARD
HEYS
for promst
and careful

i e Our Postal Service coversthe British
::te;:\lonl;o Isles. Wholesale only.
DEALERS' LEONARD HEYS, FaraZay House,

Lancs.

WANT-LISTS. 36 Henry Street, Blackpool,

-

Mains Transformers to customers’ own
specifications, or in accordance with our
standard list—of which we would be glad
to send you a copy.

W. BRYAN SAVAGE LTD.

Westmoreland Rd., London, N.-W.9. > Prons: Colindat. 7131

CLASSIFIED
ADVERTISEMENTS

intended for the

AUGUST ISSUE

can be accepted up to

Wednesday, July 10th.

[ T T T TR P T

N T P PP T S

Jury, 1040.

TUITION

ADIQ Training.--P.M.G, exams. and LE.E. Dip-
loma; prospectus free.—Technical College, F[luﬂ;
0611

ADIO Officers (Marine}, P.M.G. Special Cextificate;
iree prospectus.—Marine 8chool, South the[lgs‘.zs
8

ORSE Code Courses—'Book of Facts,” free.—
Candler System Co. (Rcom 55.W0), 121, Kings-
way, London, W.C.2 [s 014

RACTICAL Postal Course= radio television, tesL
equipment design, trade test z.oachmg for R.AF.
post, LP.R.E. and 1.W.T. exams.; booklet free.—
Secretary, LP.R.E., 3, thrley Rd., London, Ww. [48858

BOOKS, INSTRUCTION, ETC.
NEW' Editioa,
Handbook.
nical information,
hook;
aspect
Radio,
2089.

American Amateur | Relay . League
500 pages of up-to-the-minute tech-
7/~ post 6d. 1940 JONES Hand-
approxmntely 700 pages dealing with every
of short-wave radio, 8/6, post .6d.—~Webb's
14, Soho St., Londun W.1, “"Phone: Gerrard
{8765

‘VEBB'S Radio Map of the World Epables You to
Locate Any Station Heard. Size 40in. by 30in,
2-colour heavy art paper, 4/6, post 6d. Limited supply
on Lnen, 10,6, post 6d. Webl’s Radio Globe, superb
12in. full-colour model. Radio prefixes, zones, etc.
Heavy oxydised mount. Post paid, 27/6.—-Webb’s
Radie, 14, Schs 8t, Lonlen, W.I. ’Phone: Gerraxd
2089 [8767

OUNDATIONS of Wireless.” By A. L. M.

Sowerby, M.S¢. Second Edition. An elementary
textbook on receivers. Deals fully with the construction
of wireless sets, valves, and the process of detection.
Price 4/6 met. By post 4/11, from 1liffe and Soms
Ltd., Dorset Ilouse, Staimford Stireet London, 8.E.1,

ADIO Data Charts” By R. T. Bcalty M.A,,
B.E, D.Sc. Second edition. A series of Aba(s
providing most of the essential data required in

receiver design and enabling problems to be solved
without having recourse to complicated mathematical
formulse. Price 4/6 net. By post 4/10, from Iliffe
and Sons Ltd., Dorsct House Stamford Street, London,
8.1,
“ ELEMENTARY Principles of Wireless Tclegraphy
and Telephony.” By R. D. Banguay. Revised
by O. ¥, Brown, B.Sc.” Third edition (1930). The
standard textbook for wireless students and beginners.
Dieals with the whole subject of wireless telegraphy and
telephony, avoiding too technical a treatment of lhe
problems involved. Well illustrated. Price 7/6 net.
By post 8/-, irom Tliffe and Sons Ltd., Dorset House,
Stamford Street, London, S.E.1.

THE INSTITUTE OF WIRELESS TECHNOLOGY

(Founded in {925, Incorporated 1932)

PROFESSIONAL MEMBERSHIP .
The advantages of professional membership
© are open to all qualified wireless engineers.
Full information, with syllabus, may be obtained from the
Assistant Secretary, Institute of Wireless Technology,

H. H. JONES, H 25, Firs Drive, Palmers Green, London, N.I13 -
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