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46-range Model 7 "qunge Model 40
‘versal AvoMeter

Universal AvoMeter Un

ﬁegd Trade’ Mar/r

//

. ®

n every sphere of electrical test work .. . in the

laboratory, the workshop, the service engineer’s
bench or “out on a job,” . . . the word “AVO ™ is
synonymous with instruments of precision.
The “AVO ” range embraces instruments for every
essential electrical test. By reason of their reliability
and maintained accuracy, even under the most
searching of workshop conditions, they are frequently
used as a standard by which other instruments are
judged.

Write for literature f[ully descriptive of any
«“AVO" Instrumen! in which you arc interested.

Sole Proprietors and Manufacturer: :
THEAUTOMATIC COILWINDER & ELECTRICALEQUIPMENT Co, Ltd,
Winder House, Douglas Street, London, SW.1, Phone : YiCtorig 3404-7.

All-Wave “‘Avo ** Oscillator “‘Avo "’ Test Bridge

SAxERREEExARXRERRKRRRRE
Some delay in
delivery of Trade

orders is inevit-
able, but we shall
continue to do_our
best to fulfil your
requirements as
promptly as
possibte.
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CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX.
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Value proved by long service

MADI IN
ENGLAND

Ever since the advent of radio Osram Valves have been closely
connected with all the progressive stages of development in radio
science. Intensive research still goes on by improvements in design
and technique to keep pace with the advancing times, and which
will uitimately be of benefit to all

Aadvi. of The General Electric Co, Ltd., Magnet House, Kingsway, London, W.C.2
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L 4 .
... . a ship ploughs its way to port. Often contact with the world seems all
but lost through fog or gale. But thanks to radio, contact is never lost.
Fach ship, great or small, can receive whatever warnings, whatever orders, whatever
news or encouragement its guardians afloat and ashore may send forth.

Dubilier are proud to know that they are helping this great work, helping in the
equipment which is bringing the ships home.

~ UBILIE

CONDENSER €O. (1925) LTD.

C.R.C. 160
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Pract|ca ly all waxes are used
to ‘‘separate or isolate,”’ but
the degree of insulation pro-
vided by the different types
ol waxes varies enormously.

There is obviously no higher
degree oi insulation re-
quired than that ot electrical
components and apparatus in
intense electrical fields, es-
pecially in the extremes of
conditions to which they are
subjected to-day.

WIRELESS WORLD
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conducting ®

R
Webster S b

We specialise in the supply of

WAXES . -

purpoeses — ander «ll conditions

Qur tethnical advice is at your disposal.

Ii you have any problem of
IMPREGNATING—DIPPING—FILLING

we, as consultants to the dndustry, shall be glad to
offer you a solution.

SEPTEMBER, I042

CLAUD CAMPBELL « co. L.

4, LLOYDS

AVENUE — LONDON —

Telephone Nos. : —ROYAL 5403/4/5.

E. C. 3.

B R.MALLORY & CO. Inc.

WHARFEDALE

MIDGET 33-inch UNIT

ALCOMAX MAGNET
Flux Density 8,00) lines.

Speech Coil 15 ohms or 2/3 ohms.
The first Wharfedale Unit using
the new ALCOMA X magnet
steel which gives extremely high

flux density with

PRICE

28’6

(list)

Supplies are available for
PRIORITY ORDERS ONLY

WHARFEDALE WIRELESS WORKS

(80LE PROPRIETOR: D. E. BRIGGS)

HUTCHINSON LANE o  BRIGHOUSE

'PHONE: BRIGHOUSE 50

Designed for use as Microphone
or Midget Speaker. Very sensitive.

GRAMS: “ WHARFDEL”

vvvv‘ M

PRECISION RADIO PRODUCTS

ALLORY Vibrapacks, Vibrators, Switches,
Condensers, Chargers and other precision

radio products are all helping to bring the day of
Victory closer. ‘

-Mallory serves the Aviation, Aviation Instrument,
Army, Navy and Communication Field with these
parts, and other items extending far beyond the

size. radio interests.

Mallory looks forward to the time when the
existing but necessary buying restrictions are.
withdrawn, when Mallory engineering and manu-
facturing facilities will be ready to solve your

problems and serve your needs.

@

* Register your namz with our Representative now. He will

forward you information on our products as soon as they
become available.

P. R. MALLORY & CO. lNG
INDIANAPOL!S, INDIANA, USA.

Exclusively rcpresented in Gt. Britain by————s————
FRANK HEAVER LTD., Kings'ey Rd., Bide’ord, N. Devon, Eng.

YORKS

ALLORY

}vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
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SSEMBLY time can be
reduced drastically by
the use of Spire Nuts. A

single Spire Nut replaces a

minimum of two parts and

frequently eliminates as

many as four. Spire Nuts
mean economy in time,
man-power, material and
costs. We are glad to
advise on the selection of
the most suitable types
from our wide range of

standard Spire Nuts.
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TENSION
LO0CK

THE ONLY UNE PIECE FASTENING DEVICE
wirn A DOUBLE LOCK

A PRODUCT OF THE SIMMONDS GROUP

SIMMON DS AE ROCE SSORIES L™

‘GREAT WEST ROAD, LONDON.

7“.
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RAYMART -

@ Rigid in construction.

i s P E E D v © E.Xtreme'ly light iﬂ. action.

@ Fitted with heavy silver-contacts.
KEY @ Suitable for serious work.

The zbove four phrases were chosen from a

8/6 Post ““test’’ report which appeared in the May issue

Paid of the ‘“ WIRELESS WORLD.”

RADIO MATERIALS

We have had a long experience in the
manufacture of all kinds of Cables and
Wires, Static Condensers, Insulators
and lron Work, Telephone Cords and
Copper Earthing Rods, for Radio use.

Read the full “test”’
report on page 116
“ Wireless World.”

This Rayma.t.‘“ Speed ”’ Key combines al!
that is best in British and American key
design. It will give years of useful service.

Practlcally effortless high-speed sending can be achieved with this key, because
in designing it cpecial consideration was given to the |mportant point of scientific
weight distribution. -

. 1 Spe?iﬁcation inclt‘f\ies: Contacts of -lnrsolgd
: H Y -1 sterling silver. high-grade spring is fitted.
Build Y,Q'“"OW" Gap -adjustment is easily and accurately made:j.

Y The high-grade bakelite knob is British standar

‘G.P.O. Type size. Metal parts are instrument lacquer finished

NMORSE KEY. The Raymart KIT OF PARTS for
building this Morse Key includes :
Solid brass bar i-in. by -%-in. Set of pivot bushes. Pair of solid steriing
N silver contacts. Brass screw with adjusting collar for varying tension on spring.
UK. Revd Trade Marl, K Spring for above. Brass stop screw with locking coflar.  Bazkelite knob, highly
polished, fitted with fixing screw. Washer for fitting below THE KIT
I n knob. Combined template and ** erinofort >’ base for coveringa
BRITISH l"su TED cABLEs . LTB. wood base. In ad;:imon )'OU)WIL: need as a bafeé;wo-w‘:y sv;_ntch 7[6

- . block (costonly afew pence) and two terminals, tain these from
CABLE MAKERS AND ELLECTRICAL ENGINEERS local éleccricia);\s. Only tools needed are a gimlet and pliers.

Head Offices . B Anyone can assemble this Kit in 10 to |5 minutes. Post Free.

PRESCOT, LANCS. Tel. No. PRESCOT 6571 |§ RAYMART © HOLLOWAY HEAD, BIRMINGHAM, 1

Telephone : Midland 3254.

o — E—

M.R. SUPPLIES=—— =

Offer trom stock the following brand new INDUSTRIAL and ELECTRO-TECHNICAL
EQUIPMENT, for which carly application is essential. All prices strictly nett cash.
INDUSTRIAL LOUDSPEAKERS. New 6-watt P.M. moving coil model, by G.E.C.

Housed in 9in. grey enamelled metal drum, with front and rear grille and mounting - B o o ! B w
bracket, Fitted multi transformer, 45/, . . :
INDUSTRIAL ELECTRJC SOLDERING IRONS best makes irom stock. All for con- . . 8 - . -
tinuous use on 220/240v. Stanelco, 75-watt, 4in. pointed bit, 21/- ; 150-watt, massive 3 .

flat bit, 32/6. Also Electrode-] bheated modei, 1,000 watts, operatmg from 4 volts, completu

eqmpmenb with Transformer Power Unit, £15 (carr. forward) Acru, with 23in. pointed AND
bit, 100-watt, 28/6.
GEARED HIGH TORQUE MOTORS, constant speed induction, 200/250v. A.C., finul n
speed 3 r.p.m, w metal housdng 4}in. dia., 3in. high, silent running and precision made, N
with flex and plug, 89/6. Very useful in Tesearch depts,, ete,, for recording instruments . ..
and switching. Al 50 low-torque model, 200/250v. A.C., final specd admst(dﬂe from ] N )
L Lo 6 r.p.m. (infinitely), same style as abovc, 29/86. a
RELAYS, new compact modal in 2in. by 1in. metal housing. Operating from -8 volts . E i
D.C. and breaking 6 amps,, 10/6, Also large tange of Londex Relays, with 200/250v, | - T
shaded pole A.C. coils and mereury switches for variouns duties. Details on request.
Also konadex, o%eratmg fromhlz;’d D.Cl.( (or 50v. tACf) 10-arrt\p break, 2- polg sfllver contact
smtc = xecutives should make a point of inspecting o present
il ki — the dependable
SLIDING RHEOSTATS, 100 watt capacity. Fully enclosed, with smooth positive action.
TFull range still in stock ; 4 ohms § amps,, 10 ohms 3 amps., 50 ohms 1.5 amp., 100 ohms
1 amp., and 400 ohms 0.5 amp., 'm) one, 21/-. Others made up to order in :.ho.tcst time
only against Goycrnment contrac
HEAYBERD BATTERY CHARGERS 200/250v. A.C., for 8 cells (16v.) at 0.5 amp., m .
strong metal case 8in, by 53in. by Sin. for bench or \mu metal rectified, 396, Very fcw N
oi these.
HEAVY DUTY STEP-DOWN TRANSFORMERS, Prim. 200/250v. (tapped), Scc. 12v. and
17v. at 5 amps,, wcxght 9* Ib., 42/6 (packing and post, 1,6). These are suitable for chargers, FOR
.ow voltage hghtm"
MAO/[‘?S T’]RANSFORMERS for mdé(b oﬁr 1;{‘19]“26(;8 4Ogoggom'xl\es " 31’1»1:;1 ZOO/M)OV 559(
350/350, 75m'a., 4v. 4a., 4v. 22, / S0 m/a v, da., v, Ja.,
G:E.C. INTERVALVE ARAIISFORMERS H;ﬂu\ > ratio 3 1 1, 6/9. /6 RADIO, CARS
IKATASM081HING COIiWDStN‘I)AEEE Yao 0((; e '14) o lghm@ 2216 par.
ENS. T.C.C. 1,000 mi., 12v, wkg,
ROTHERMEL-BRUSH PIEZO-CRYSTAL MICROPHONES, well housed with Xknuckle MOTOR cchEs
iﬁ?t (lior angl(?)g)d)ustmeln: R;:Jabx\iée level hoé% ?O(Edc le(éutp(ul? I%ve‘—(;é) dth Mom;xtvng "
end din. complete wi tt. screcned lea ‘o-day’s bext microphone
gpportubmty) 2Détendmfr TABLE STANDS, with appropriate thread tor above mike, WMMERG'AL
ieavy basc, /i
HAND MICROPHONES much in demand for factory and field use—can be used in vE“'cLEs
ordinary telephone circuit without amplifier, 22/6.
RESIN-CORED SOLDER (by promincn$ cable firmj, 13 s.w.g., highest tin content available
to-day. On 1 Ib. reels, 40 per cent. tin, 4/6 per reel, post pald 65 per cent, tin, 5/11 ETG
per reel, post paid. Final cpv;or*umt v, b 1
ROLA IDGE'J.‘ P.M. SPEAKERS, din. overall, high-flux alni magnet, 3-ohm voice
coil,
TOGGLE PEESSES hand-opcrated senior mode!, for stamping out small parte. Height .
32in, overall, “ewh‘ 130 ib. Supplied lmmedlate]y from present small stock, detadsgon Sales Concesstonaires:

raquost, £30 (carr. forward). Barly application essential, i'l OLSUN B ATTER'ES LlMlTED

Please include sufficicnt for packing and posta"e~nny excess will be re*unded Staft 137 Victoria Street, London, S.W.i
shortage—priority given to orders with remi‘tance, our ledger R
M.R. SUPPLIES, 68, New Oxford St., London, W.C.1 ___D9s42

("Phone : MUSeum 2958)
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DEATH before DISHONOR!

‘Observation of the stress points on glass bead
seals around vacuum valves leads is made with
this device. Close-up photo above shows the ac-
tual view of a faulty lead. Note the change in
polarized light creating distorted shadows
which show up stress and strain in beads. Such
strain sometimes occurs where metal and glass
are sealed together.,

M -~ 2T
Iuspecting the entire glass bulb with the help of
a polarized light. This device shows up stress
and strain on the glass which might be created
during the shaping operations.

M. by Eitel-McCidlough, Inc., San Bruno, Cd:llyﬂf‘ﬂ‘l.{l, US. A,

Casual observation of a vacuum valve does not reveal its flaws.
That’s why Eimac engineers have developed many devices forthe
purpose of exposing even slight weaknesses in construction. The
above is not 2 dungeon window, but a close-up photo of a faulty
bead on a filament stem as viewed through a special bead testing
device. Needless to say, this stem will :
never reach final assembly...better
“death before dishonor” to the Eimac
tradition of dependability.

Such care in production plus constant
research into the phenomenon of the
electron valve assures you of the utmost
in performance from every Eimac valve
...provides the answer to why Eimac
valvesare first choice by most of thelead-
ing engineers throughout the world.

Export Agents:  °
" FRAZAR & CO., LTD., 301 Cloy’St,

San Francisco, Catifornia, U.S. A,
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LOUD

SPE AKERS

THE WORLD'S FINEST REPRODUCERS -

TRANSFORMER

LAMINA TIONS

Core Widths & to Ii" (E's and I's.)
_EIGHT STOCK SIZES

A Comprehensxve Bulletin together with details of Associated Covers
-and Clamps, wnh design data will be sent.to.manufacturers on request

*- BRITISH RoLA. LIMITED
MINERVA ROAD + PARK ROYAL - N.W.10 - WiLleaden 4322

z

SPECIFICATION

Mutual .Conductance. Accurate and quick
measurements are available for practically atl
British, American and Continental valves,
from 0,25 to 24 mAjV.

Valveholders. 17 holders cover all modern
types and include Loktal, Octal, Mazda Octal
‘and side contact types.

Tests. Additional tests are available for
Filament Continuity, Efectrode Shorts,
Cathode Leakage and Rectifier and Diode
Emission.

‘Each section of full wave Rectifiers, Double

TAYLOR

MUTUAL CONDUCTANCE

VALVE.

TESTER

MOTEL 45

A robust, compact and
accurate test instrument
essential to all radio manu-
facturers, servicemen and
dealers,

Operates on A.C. 200/250
volts, 40100 cycles.

PRICE

£15.15.0

Portable Model 45P, with
compartment for tools, £17/6:6.

Taylor Valve Testers are sup-
plied with a book of instruc-

OUTSTANDING

Il RELIABILITY

Many Woestinghouse Metal Rectifiers are
still in service after 16 years constant use,
without any replacement; they are
undoubtedly the most reliable rectifier for
H.T. and L.T. supply. detection and AV.C.

At the moment Westinghouse Metal Rectifiers
are in short supply, but, with the return to
normal conditions, the beneﬁts of the many
improvements wh:ch are at present being
made, will be available to all.

“ ¥ METAL
| RECTIFIERS

Westinghouse Brake & Signal Co., Ltd., Pew Hill
House, Chippenham, Wilts.

tions, including wiring diagram,
a valve chart covering over
1,000 types of valves, and a grid
connecting lead.

Further details on request.

BRITISH MADE AND
GUARANTEED 6 MONTHS

ELECTRICAL INSTRUMENTS LTD.
419-422, Montrose Avenue, Slough, Bucks.
Telephone : SLOUGH 21381

Diodes, Frequency Changers, etc., are tested
independently. Anode and Screen Volts are
adjustable to suit the valve under test, and a
choice of 17 Filament Volts are available.

Meter, The meter has separate scales for
Mutual Conductance, Cathode Leakage, and
also a coloured scale for Replace, ?, Good.

AYLO

'
ELECTRIC SOLDERING
IRONS

150 Watt
List price £1. 12, 6

75 Watt
List price £1. 1.0, *

Stanelco Electric Soldering Irons have been designed for
industrial purposes. Heating elements and copper bits can
easily be fitted when replacements are necessary. The
150 watt type is fitted with a general purpose bit and the
75 watt type is available with long, short or hammer bits.

Each lron, fitted with 5} feet of 3-core flexible cable, is
available for 100/110, 200/220, 230/250 voltages.

When ordering, the voltage and type of bit required should
be specified.

RESIN CORED SOLDER, SOLDER WIRE, Efc.

PROPRIETORS : STANDARD TELEPHONES ANO CABLES LIMITED

FERNDOWN, NORTHWOOD HILLS, NORTHWCCD, MIDDLESEX
Telephone : PINNER 4385
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WITH BANDPASS CRYSTAL FILTER
°

Special models of the Eddystone * 358 *’ and
Medium Frequency Model « 400’ are avail-
able with Bandpass Crystal Filters. The
advantage crystal control gives in improved
rejection of interference outside the band
and correspondingly better signal-to-noise : D ' o
ratio has been fully exploited by Eddystone R A ' :
designers.  Both these receivers, at the

moment, can only be supplied to holders
of priority orders.

The Short-Wave Specialists

TELEPHONE: GERRARD 2089

ON PR'ORITY ORDER ONLY ‘ HOURS OF BUSINESS : 0 A.M~5 P.Al.  SATS. Q A.M.~-I2 NOON

14 SOHO STREET. OXFORD STREET, LONDON, WC.|
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! ‘e are Stocktaking!

Please see last month’s advertisement for current lines and
next month’s for new and even more interesting offers,

LONDON CENTRAL RADIO STORES

\%3, LISLE STREET. LONDON. W.C.2. Telephone: GERrard 296&

The Perfect Portablie

Power Supply in service unde

arduous conditions in Trans

mitters, Receivers, Amplifiers
ete.

I.TD *GRAMS: MASTIOLA
* PHONE: WATFORD 9885/9830

- Teiephone. Harm 0895. Harrow on the H:ll Mnddx

—KESSLERS /[ma/opjlg"j B ]Lm;msm'm; m ey

Turning and machining of plastic material

to drawings. for metallising CERAMIC, MICA,
Engraving. Silk-screen printing. ' QUARTZ or GLASS.

Signal lamp caps for telephones, radio, Low melting-point SOLDER from 70°C. or to specifica-
electrical switchgear. tion. Non-corrosive Liquid FLUX for all electrical or

Knobs and handles with signal indicators. Radio purposes.

Enquiries invited, —— 0—oom— Pre-War deliveries. Overseas enquiiies invited.
féi:ggNHﬁ‘::E' 201-3, CH;JIRC':I sTdREZ;' IPSWICH RD., TRADING ESTATE,
> R0 ¢ isso —i SLOUGH, BUCKS.  Phone : Slough 20992 r-
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PEARL TYPE .

AVAILABLE IN CAPAEITIES
~ FROM % TO 5pE

////////////////

Fixed Condensers with Ceramic.Dielecfric._ The smallest

condensers on the market. Mechanically and electri-

cally stable.
Test Voltage _— 1500 Yolts DC
Capacity - Tolerance L R20%
Finish - - - qumal-—DouBIe [acquered.

Tropical—=Wax coated.

Type approved.

Full details and advice gladly given.

IHI il

12-20, LAYSTALL m

*Phone : TERminus 7383. *Grams : CALANEL, SMITH, LONDON,

' CONTRACTORS TO G.P.0. AND GOVERNMENT DEPARTMENTS.
ON A.L.D, APPROVED LIST.

T Viowcers oF Low-Loss Cotansico
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( :ONGRATULATIONS to those who by their merit are being
promoted in the army of industry. Such men are accelerating

the attainment of total war production.
A virile outlook in tune with the asp1rf1t10ns of

these rising executives has been brought to industry by the Simmonds

Organisation.

Its revolutionary products have fréquently proved in

diverse branches of British engineering the surest stepping stones to
real economy and progtess.

SIMMONDS

THE SIMMONDS 4831 NUT
SIMMONDS-CORSEY CONTROLS
SIMMONDS CONTENTS GAUGES
FOR AIRCRAFT.

SIMMONDS POSITION INDICATORS

. SIMMONDS ELECTRIC TEMPERATURE

AND PRESSURE GAUGES
SIMMONDS AIRCRAFT FLOORING

A
,.Lounqu .

ALL ENQUIRIES TO GREAT WEST ROAD,

COMPANY
MELBOU

OF

THE
URNE

.

SIMMOND
PARLS.

SPIRE"™WW® NUTS
FRAM OIL € ENGINE CLEANER

SIMMONDS INDUSTRIAL AND
MARINE CONTENTS GAUGES

SIMMONDS JOINTING COMPOUND
SIMMONDS CRYSTAL UNITS

SIMMONDS~-GOUDIME
NAVIGATIONAL INSTRUMENTS

,S

W

NEW YVORK

LONDON
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—
VIBRATORS

for Dependable Power

In the days of peacetime broadcasting, WEARITE Compcnants
pldyed an essential part in providing the Nations’ entertainment.
To-day, with electronic equipment requiring units of the highest
quality, such components are performing creditably under the
most exacting conditions.

Where- so much depends on the utmost reliability and uninter-
rupted continuity of service, there is no greater reward than
- knowing WEARITE VIBRATORS are playing their full part.

e o @

Qur technical staff will be pleased to co-operate in
the solution of your Power Supply problems.

WRIGHT & WEAIRE Ltd.

hemmm—

NN

v

L \/\NMW\/WV\/\NMWWWMW

HIGH ROAD, TOTTENHAM, N.17.
Telephones : Tottenham 3847-3-9

gW\/\/\/\/\/\//\\'}WM/\/\/\N\N ﬂ
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PROGRESS

““So far has electricity progressed in the service of industry

since the first Philips lamp was made just over fifty yeats ago;

) faf has the great industrial entefprise of which that was

the beginning explored and achieved in evezf—Wjdenin(g fields”
PHILIPS |

PHILIPS &

LAMPS - DISCHARGE LIGHTING - RADIO RECEIVERS -+ TRANSMITTERS . VALVES & THERMIONIC

DEVICES - MEDICAL & INDUSTRIAL X-RAY & ELECTRO -MEDICAL EQUIPMENT - ARC WELDING

EQUIPMENT & ELECTRODES - LIGHT ALLOY RESISTANCE WELDING PLANT _+ MAGNETIC OIL
FILTERS - MAGNETS - SOUND AMPLIFYING INSTALLATIONS

PHILIPS LAMPS LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.z. (93F)
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‘Hearing Aids: The Medical Aspect

A Case for

GREAT deal of interest is still being shown in an

article published in our May issue in which it was

suggested that, after the war, hearing aids should
by manufactured by the wireless industry by mass-
production methods, thus bringing alleviation to
sufferers from deafness at much lower cost than at
present. To that basic proposal there has been rela-
tively little opposition, but few of our correspondents are
In agreement with the author’s implied suggestion: that
the standardised hearing aids produced on this plan
should be distributed to deaf users through wireless
dealers. All that has been written on this aspect con-
firms us in the belief, expressed when we first commented
" editorially on the matter, that co-operation with the
medical profession is essential for the success of any
scheme desigried to lighten the burden of the deaf.

That such co-operation is necessary in the design of
hearing aids is self-evident, and the matter need not be
aigued here. The wireless engineer has a flying start,
so far as the electro-acoustic side of the problem is con-
cerned, but, before he can use his knowledge to full
advantage, he must know something of the medical
problem he is to help in solving. But it is perhaps not
- so obvious that in the distribution of hearing aids, and
particularly in everything connected with the. ‘* fitting
of the deaf with suitable apparatus, medical co-opera-
tion is equally necessary. There is, for example, one
form of deafness, due to impairment of the nerve system
connecting the ear with the brain, where no hearing aid
can be of any use. The ear mechanism may be function-
ing perfectly, but the sufferer cannot interpret sounds,
or does so haltingly and with difficulty. Clearly, the
celler of hearing aids should be able to recognise this
form of deafness; otherwise a sufferer from it may
purchase an instrument that can be of no possible use
to him. ‘

Then there is nerve deafness, affecting the inner ear,

which results in a falling-off in acuity of hearing at low

sound levels, but, when sound intensity is increased
- {e.g ., by an amplifier) beyond a certain point, a sound
level is reached where the defective ear may be more
sensitive than a normal ear, thus causing its owner to
arrive at what is known as the *‘ threshold of pain’’ at
a lower acoustic level than persons of normal hearing.

Co-operation

It is this effect that is responsible for the suggestion made
by some correspondents that there is an actual danger
in allowing hearing aids to be sold by persons completely
unversed in the medical aspects. Whether or not
““danger”’ is too strong a word to use here need hardly
be debated, but it seems evident that some form of
limiter, probably with facilities for adjusting the level at
which it comes into operation, is needed in hearing aids
for this form of deafness, and in any case it is evident
that some skill and knowledge are ,needed for dealing
with such cases.

"~ All this gives support to the suggestion, made by
several correspondents, that the sellers of hearing aids
should have training in the physiological aspects of deaf-
ness and in diagnosing the various forms. We agree that
this is necessary. To remove the taint of quackery
there should be a recognised qualification, issued with
the approval of the medical profession, and, perhaps
equally important as a safeguard to the public, with the
active support and collaboration of a recognised body
in the electro-acoustic field. Collaboration is equally
necessary in devising and standardising test apparatus
and methods of testing for deficiencies of hearing.

Comparisons with the Optician

We see a very close parallel between the supply of
aids to sight and aids to hearing. The optician sells
spectacles, in many cases to his own prescription, but
more serious cases are diagnosed and prescribed for by
the medically qualified oculist, with whom the optician
seemingly works quite harmoniously. A comparable
system of selling hearing aids could be worked out, and,
as we see it, the most efficient channel of retail distribu-
tion should be through the wireless dealer, provided he
or his assistant has undergone suitable training. He has
—or should have—the necessary background of electro-
acoustic knowledge that is half the battle, and so it
would be more efficient to train him than a beginner
with no knowledge of either the electrical or medical
aspects of the matter. We lay stress on efficiency,
because wasteful methods of distribution are bound in
the long run to be reflected in unnecessarily high costs
of hearing aids.
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VARIABLE SELECTIVITY
IF AMPLIFIERS

Preserving Symmetry in the Response Curves of

NE of the main advantages of
the superheterodyne method of
reception is the concentration of

nearly all the selectivity characteristic
into the I amplifier. Since this
concerns only a fixed band of fre-
Juencies the response curve may be
accurately adjusted and holds for any
incoming signal with but a small
modification, due to the RF circuits.

The RF tuned circuits are primarily
to prevent second channel inter-
ference, and the selectivity require-
ments are not very stringent, par-
ticularly for IF {frequencies above
450 kcfs. To prevent loss of gain
due to tracKing errors they should be
comparatively flat, in which case the
modification of the IF response curve
is still further reduced.

In a receiver designed to give the
highest possible quality from any
desired signal, the provision of variable
sclectivity to enable the best com-
promise “between sideband cutting
and adjacent channel interference
is desirable. " An IF amplifier with
variable bandwidth filters enables this
to be achieved, because the receiver
selectivity is sensibly that due to the
IF characteristic in use. Theré are
several methods by which variable
selectivity in an II' amplifier may be
obtained, but there are difficulties
in the application of ecach method,
and these will be indicated.

In order to provide a flat-topped
selectlwty curve, double hump tuning
is always employed, the humps

occurring at the two ends of the re-’

quired band and the trough either
being' filled by another peak-tuned
circuit or made small by limiting the
peaks with resistive damping. The
double hump may be produced by
two peak-tuned circuits, tuned to
different frequencies; or, preferably,
two coupled circuits, tuned to the same
frequency, and coupled with greater
than critical coupling.

In this the tuned circuits ale
coupled either inductively or by means
of a common reactive element.

between the circuits is very much
greater than critical, and is due to
the change of sign of the second tuned
circuit impedance when reflected back
into the first tuned circuit. When

The -
double peak occurs if the coupling.

Switched Circuits

. This article gives a brief survey
of possible methods of obtaining
variable bandwidth by means of
switched circuits and of their
shortcomings. A detailed de-
scription is put forward of a
new system which preserves
symmetrical response at all
settings

By J. E. VARRALL

the second tuned circuit is at resonance
it effectively adds a small resistance
in series with the primary tuned
circuit, limiting the current in this
circuit. At frequencies above reson-
ance the second tuned circuit has an
inductive reactance, and below a
capacitative. These appear as cap-
acity and inductance respectively in
the first tuned circuit, and form a
series tuned circuit with the primary
circuit impedance (inductive above
resonance and capacitative below) to
produce the two peaks on either side
of the resonant frequency.

It can be shown that if the coupling
is considerably higher than critical,
ie. neglecting losses, the peaks occur

1 . .
values of % of the two tuned circuits,

and under these conditions the width
of band separating the peaks is-
approximately f, . (4/1 + k& — 4/1—&)
or f, .k, if B << 1. For values of #

a little in excess of —,,—I: the rise in
\«/NlQ_

the rcspome at f.. /1 4 k does not

show up a peak. Its effect however,

flattens the selectivity curve between

these frequencies, and the bandwidth

of f, .k can be assumed for all values
of k greater than __I-5 |
v 0192

The resonant frequency of the first
tuned circuit is its resonant frequency
with the second tuned circuit open,
and that of the second tuned circuit,
its resonant frequency with the first
tuned circuit open. For wvariable
selectivity it is obviously necessary
to vary &, either continuously or in
steps, to give the required values.

Methods of coupling are shown in
Fig. 1. 'The capacity coupling system
of Fig. 1 (a) provides reactive coupling
between the two circuits across the
common capacity C3. The coefficient
of coupling is given by

: C,C, .
ko= 1
e \/<L1+0><2+c>

-

at f, . 4/1 - k, where f, is the resonant
frequency of ‘the tuned circuits, and
i
cl c2 b - c
LI . L2 LIg Cle
C3
(a)
LB~ -
<IN
LI Cl== =C2 dL2
(d)

k the coefficient of coupling. Critical
coupling is exceeded when % is greater

than , where Q) and Q, are the

VL2

Fig. 1. Methods of

C2 coupling commonly

used in bandpass
filter circuits,

and to vary the coupling, different
values of C; must be switched into
circuit. The resonant frequency of
the first tuned circuit is that obtained
by removing Lz, ie. L1 tuned with



C: and C3 in series, similarly the
resonant frequency of the second
tuned circuit is Lz tuned with C2
and C3 in series. "Since the peakg
occur symmetrically about the reso-
nant frequency, change of C, will
change the resonant frequency, and
hence the mid-band frequency, and
if C; and C, are not the same value
the resomant frequencies of the two
tuned circuits will change by different
degrees.  Assuming C, and C,, and
I.y and L, are equal, as is usually the
case, then

- I
Jr Ton \//I "C' -1_—«(‘,3
N0+ G
G .
an = tl
dk = T Ca Combining these

results in f,. \/1 -+ & the positions

«f the two peaks are found to be at

frequencies of
1

27 ,\/],;1 Cs

I
‘277f\,/L'2C‘1 Ca )
2C; 4 Cs

ie. if C, is ehanged the lower peak
remains at its original frequency and
bandwidth change is effected by
moving the upper peak alone.

The top-end capacity coupling of

Fig, 1 (b) has a value of % equal to

Cs T L, =1,

I{Cy + Co)(Cy + Ca)
and C; = C, the nominal resonant
frequency of. each tuned circuit is
that -of L,, with C, in parallel with
Ly and €y in series. Here again
variation of C, changes the mid-band
irequency, and similar reasoning to
the above shows that variation of C,
moves only the lower peak. Coupling
through a common inductance in the
shunt by Fig. 1 (c), or high inductance
top-end, coupling, Fig. 1 (d), can be
shown to produce similar results, in
L,

, V(L L) (Ee+Ls)
and f, is determined by L, Lyand C; ;
and L, L, and C, in series, ie. if
1., = L, the top frequency remains
fixed ; and in the latter

" LlLu
NI +Ly) +L)

and f, is dgtermmed bv C,, and L, in
parallel with L,+L,. Here, if LlﬁL
and C; = C,, the bottom frequency
does not change when L, is varied.
With link coupling, Fig. 1{e), the
coefficient of coupling is given by
y By ks

V(I — BT — kYY)
where %k, and k, are the couplings
hetween Ly and L, and L, and L
respectively, Le.

M, M,

, and ——==
ASTE P

, and

the former case k=
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where M, and M, are the mutual in-
ductances involved. The link changes
the effective values of L, and L, for
the computation of f,, to

M, M,
L,.(:-2h ) dL.,.< _ M >
1 <I L, and L, . {1 i

respectively. If % is small and the

coils  and  condensers identical,
M2

B =—=-—2=, and substitution in
L,L, .

Jfr- 4’1 4 & shows that here again
xarlatlon of the coupling moves only

the top peak.

TC4 l g C

Fig. 2. Basic circuit of improved

bandpass circuit suitable for switched

bandwidth and constant mid-band
frequency.

All these simple methods of varying
the coupling suffer from lack of
symmetry ,in the response  curves.
Methods can be developed for switching
in separate trimmers for each coupling
value, but’ these are clumsy and
usually cntail high HF potentials on
the switch leads. The two methods
generally adopted are the tertiary
winding and mechanical variation of
mutual inductive coupling.

The tertiary winding consists of a
few turns, tightly coupled to the first
tuning coil, which can be switched in
series with the second tuning coil and
assists the inductive coupling already
existing. For a simple two-band-
width system this method is satis-
factory, detuning being present to a
lesser extent than in any of the pre-
viously discussed methods. It does
not, however, lend itself to the design
of an efficient multi-bandwidth system.

The mechanical variation of mutual
inductance is the only system that
does not result in some degree of
detuning, but only if the mutual in-
ductance alone is changed. The chang-
ing of the position of one coil relative
to the other usually results in small
changes in capacity between the two
coil, and also change in the damping
loads on the moved coil due to the
proximity of screening cans. These
troubles can be largely overcome by
clectrostatic screens between the two
coils, and careful arrangement of the
cans, and the most satisfactory results
have been obtained by this method.
It has the disadvantages of employing
mechanical links and requiring -con-
siderable care in its design. A third
alternative was used in the Wireless
World Communication Receiver,! and

* Wireless World, Juue 30th, 1938,
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utilises separate IF transformers for
the various degrees of selectivity.
Although theoretically sound this
method becomes unwieldy when more
than three degrees of selectivity are
required. Clearly, a simple method
of varying coupling to any desired
extent without tendency to detuning
is required, and it is now proposed to
describe such a system.

In any system employing switching
it is preferable to switch points of low
HF potential, and of all the methods
that of Fig. 1 (a), (bottom end capacity
coupling) is the most convenient. Large
variations of £ can be obtained very
simply, condensers being selected to
give any required value, and the
switching point is at low HF potential.

An examination of the causes of
detuning when C3 is changed showed
that the effective tuning capacity of
the primary circuit is €1 in series
with C3; and of the second tuned
circuit, Cz in series with C3. Variation
of C3 changes these resonant fre-
quencies. Thus in order to prevent
alteration of these frequencies a
method of changing the coupling
while preserving a constant effective
tuning capacity for L1 with L2 dis-
connected, and  for I.2 with L1 dis-
connected, is required.

In Tig. 2 the capacity C3 is shown
split into two equal sections, Cj.
When these two condensers are con-
nected in parallel, the effective valye
of coupling condenser is 2C4, the
tuning capacity for L, is Cr1 in series
with 2C4, and for L2, Cz in series
with 2C4. If now a network N be
connected between A and B, of such

Zl Zl
22
o ¢ 0 s
(¢) (®)
Fig. 3. “T” and “#" networks
of the form required in the coupling
N of Fig. 2.

character that the impedance pre-
sented at A when the other end is
terminated with C, is equal to the
impedance of C,, and the impedance
presented at B by the network when
its far end is terminated by C, is also
equal to the impedance of C, the
tuning capacity for L, remains at C, in
series with 2C;, and for L,, C, in series
with 2C, when N is connected in
circuit. Thus if N is designed to
fulfil this condition and at the same
time to attenuate the voltage coupled
from the first tuned circuit into the
second to any desired extent, the
value of & will have been decreased
while the effective tuning capacitics
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Variable Selectivity IF Amplifier—
for L, and L, have remained un-
altered, i.e. the bandwidth will be
decreased without change in the posi-
tion of the mid-band frequency.

The parallel between the network
N and the well-known “ T ” and “ 7
networks is obvious. In Fig. 3 these
HT+

Fig. 4.

“’ire'_less World

From the above it will be seen that
any required reduction in coupling
can be obtained by means of a simple
w7 or “T7” capacity network with
no alteration of the symmetry of the
response curves. A more detailed
design will be considered.

Four suitably selected bandwidths

Practical IF coupling with values for a mid-band frequency
cf 465 kc/s and bandwidths of 23, 15, 9 and 7 kc/s.

4,800 ptF

5-50 ppF

' l
,12
—_—400puF
3
[

175 upuf

LSOOuuF
JL

[
2
400 P orm

175 uF

- ppf

o]

» l ‘ b l
860 860

LF

A J

-1
a1 P

1142 puf

A

1,160 puf

200011F om

networks are shown: when either end
is terminated with Z,, the impedance
looking into the other end is also Z,.
1% the ratio of input to output volts
when properly terminated is N, then
for the “ T network the required

: N — 1
values are, Z; = Z, h_‘;—_x
Z, = ZUNEZ—iII’ and for the “=,”
Nz — 1, _ N+41
Z, = ZO.T, Z.Z—ZO.N_~~ L
In the case of the required network,
Zy= = IC and the required elements

Jw

are all condensers For a “T"” network,
N I

Z, will be a condenscr of Cy. - +
N —1
and Z, a condenser of (34.l preanl

In the case of the “ #,”" Z, will be a

- 2N
capacity of C4.§§——, and Z, a
capaut} of Cy ——— ’\I + . The coefficient
of coupling when A and B are con-

Cy. Ca
nected is & _’\/C T2C)(C, T aC
and when the network is connccted
between A and B this must be multi-

1
N where N is the

voltage attenuation of the network.

plied by the factor

— I

: » AVG
will be found sufficient for most pur-
poses, and for the present design these
will be taken as approximately 23,

15, 9, and 7 kc/s. For a 465 kc/s IF
filter the requirod values of & are then
I I I
a,md
20’ 31’ 51.5
the trough in ‘che 23 kc/s condition, the
“Q’s” of the tuned circuits should be
approxlma,tcly 130, and critical coup-
ling is exceeded in each case. The
7 kc/s bandwidth, however, will not
show any marked two-peak effect,
and a slightly tower coupling can be
used with advantage to give high

In order 'to limit

selectivity for bad receptlon con-
ditions. Values of & of — i i L
20" 30" 50’ 75

will be used. The effective tuning
capacity for the coils depends largely
on whether one or two IF .stages are
used, but a higher wvalue than is
usually adopted is advantageous since
it prevents interaction between anode
and grid circuits, which tends to modify
the response curves long before un-
stable conditions are reached. The
effects of valve capacities are reduced
and the decrease of gain is justified
by these advantages.

A value of 200 upF will be assumed,
and C, and C, will be made equal,
thus L, and L, are both equal to
585 pH. TFor the maximum coupling
A and B (Fig. 2) may be connected
directly, thus eliminating one link.

2C, should therefore be 200 X 20,
ie. Cy= 2000 - uuF. The value
of C; and C, is then 210 puF, and
anaking allowance for valve capacities
these can be 175 puF fixed and '3
to 50 puT trimmers. The values of N
for the three networks required are

3.3 If «“T”

=L and 23,
2 2
adopted thc capacities for Z,
10,000 puul, 4,660 uuF and 3,450
pul?, and for Z,, 835 uul%, 2,100 ppl’

networks _are

‘and 3,500 upl respectively. If “#”
networks are wused the capacities
required are 4,800 wuF, 1,000 wukF,

and 1,142 ppF for Z,, and 400 uuT,
860 pul, and 1,160 uuF for Z,. From
these figures it will be seen that the
condcnsers required for the “ =7
pads are smaller and therefore more
convenient than those required for
the corresponding ““ T.”

The complete variable bandwidth
filter using these ““ = networks is
shown in Fig. 4. The trough will be
too large when the two largest band-.
widths are used, and a peak tuned
circuit should be used as the second
anode coupling. It has been shown?
that a peak tuned circuit of “Q” equal
to half the ““Q’s” of the band pass filter
circuits prowdc the necessary cor-
rection and is far more efficient than
adding dissipative elements to the

coupling circuits. If two variable
couplings are wused the ‘ necessary -
correction can be obtained by a
third coupled circuit of correct “Q’s”
but less than critical couphnff :
KILOCYCLES
440 450 480 470 480 490

| ]

s
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Fig. 5. Measured response curves of
the filter circuit shown in Fig. 4 when
used in conjunction with a peak tuned
circuit of approximately half the Q of
the filter circuits. ‘

ngh -Fidelity Receivers with Expanding Se-
]ectorb, by Harold A. Wheeler and J. Kelly Johnson.
Proc. I.R.E., Vol. 23, p. 594, June, 1935.

are



giving the cffect of two peak tuned
¢irecuits and two double hump filters.

Using such a system an IF amplifier
with any desired range of bandwidths
can be produced and adjusted with
no technical difficulties and having
results at least equal to the most
claborate methods at present in use,
with the exception of crystal gate
filters. The coils L; and L, should
of course have no inductive coupling
between them, and the condensers
should be within 5 per cent. of their
calculated value.

The measured characteristics of
the filter of Fig. 4, used in conjunction
with a peak tuned circuit of a little
less than half the “Q7” of the filter
circnits to provide correction for the
RT tuned circuit selectivity, are shown
i Fig. 5, and the symmetry of the
response curves is clearly shown.

The use of “T” and “ = net-
works is not limited to bottom end
capacity coupling, suitable networks
for any of the couplings shown in
Fig. 1 can be determined from the
general pad formulae and the infor-
mation given above on these couplings.
Jf inductances are required for the
clements they should have reasonably
good “Q’s” and there should be no
interaction between them. The con-
denser arrangement adopted is the
most convenient for normal require-
ments and is therefore the only method
described in detail. However, in a
circuit where neither end of one tuned
circuit is at zero HF potential the
link circuit of Fig. 1 (e) may be useful,

and for this, inductance pads would

be required.

Book Review

Short-wave Wireless Communication.
By A. W. Ladner, AM.Inst.CE,
and C. R. Stoner, B.Sc., A.M.LE. E
4th Edition. Pp. 573+iv. Cham-
man & Hall, Ltd., 11, Henrietta St.,
London, W.C.2. Price 35s.

Following a brief description of the
1eqmrcm(>nts Of a (‘ommunxcqtlon SyS<
tem, the book commences with a chap-
ter on the history-of short-wave devel-
opment. The theory of modulation is
then dealt with, and in a most satis-
factory manner. The modulated wave
i analysed into its component carrier
and sideband frequencies in the usual
way, and the distribution of power

-among these frequencies is discussed.
The merit of this chapter, however,
lies in the frequent use of both vectors
and waveform pictures to illustrate
important points, and it results in.the
presentation of an unusually clear pic-
ture of modulation. In -addition to
amplitude modulation,® frequency and
phase modulation are treated.

No fewer than 75 pages are devoted

Wireless Weorld

to propagation. The treatment here is
largely non-mathematical, and the

authors clearly explain the various

effects which play an important part
in short-wave communicatiod. The
layers in the upper atmosphere are dis-
cussed together with their effect upon
the path of a wave.

To many, the most valuable part of
the book will be the section dea]mg
with aerials and feeders.
‘extremely well done and not only
includes a large amount of very useful

information, but contains notes on .

methods of measurement. It is of a
somewhat mathematical nature, but
not unduly so. A minor, misprint
occurs on page 139; the length of a
feeder is given as ‘I’ instead of ““1’’
the latter symbol being used through-
out the equations,

The aerial section is very compre-
hensive and occupies 84 pages. It is
an excellent chapter, but itg value to
the reader will depend on his point of
view. It treats aerials largely from the

The latter is ~
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transmitting aspect, and from the point _
of view of commercml transmission at
that.

The remaining half of the book deals

with power amplifiers, oscillators,
modulating circuits and commercial
equipment. The treatment of quartz
crystals is unusually comprehensive,
and there is a wealth of information
about the performance of different
cuts.”’
Many will find the authors’ use of
the term ‘‘push-pull” puzzling, in
spite of the fact that they define it
most carefully. They use it in an
unusual sense and so apply it to a
single valve Class A stage. Their defi-
nition is quite a logical one, but it
seems a pity that in this they have
departed from accepted practice.

The book includes a comprehensive
bibliography and is well printed and
bound. It is ‘remarkably free from
errors, and it can be recommended to
all whose business it is to deal with
short waves. W. T. C.

Resistances in Parallel—Capacitances
in  Series .

THE chart is easﬂy prepared—any

two lines on a piece of graph paper
or drawn with a rule will do. No
figures other than those given are re-
quired provided it is realised that all
measurements are to the same scale.
The distance AB separating the scales
is immaterial.

The following examples will show
the use of the chart:—

1. To find the resistance equivalent
io two or wmore vesistances in parallel
{e.g. 2,000 ohms and 5,000 ohms .’

On scale A mark off 2,000 ohms {C),
join CB.

On scale B mark off 5,000 ohms (D),
join DA, cutting CB at E. '

The distance of E above AB gives
the equivalent resistance (about 1,430
ohms).

If we had a third resistance (say,
10,000 ohms) also in parallel, we
should repeat the above process using
1,430 and 10,000, or, alternatively,
join F to G (10,000), cutting EB in H.
HJ gives the required answer (1,250
ohms). -

2. To find the wesistance which
should be placed in pavallel with a
given vesistance to bving the final ve-

sistance to a vequived walue (say
500,000 ohwms and 300,000 ohms
respectively ).

On scale A mark off 500,000 chms
(K), and join KB.

On KB mark the point (L) where it
cuts the 300,000 ohms line.

=

- Abac for Calculating the Effective Value of Two or More Elements

Join AL and produce to cut scale B
(in M). BM gives the value of the
resistance to be inserted in parallcl
(750,000 ohms.)

O

~

A FoJ ;B

Natuorally the treatment for capaci-
tances in series is the same as that out-
lined above for resistances in parallel.

. P. B. B.
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PHYSICAL FOUNDATIONS

JHENEVER industrial progress
W alters the fashions among the
matetials of valve cathodes,

some radio enthusiasts feel the curio-
sity to ask themselves questions which
begin with, ‘“ Why does a dimly red-
hot oxide emit more electrons than a
white-hot pure metal? ¥’ Temperature
is evidently not the only consideration,
and we recollect that to overheat dif-
ferent filaments may damage one kind
but improve another. Faced with the
notion that the electrons emitted from
the cathode surface might be those
which conferred conductivity on the
material, we ask why the better con-

ductor is not the better emitter. Think--
ing over what must be happening
inside the surface, we are immediately.

involved mnot- only in -the causes of
metallic conductivity, but in the
theory of potential barriers: the latter
has a direct bearing on practical design
in valves and photocells, but has
hardly proved itself a readable text-
book subject.

We propose, therefore, in this and
some following articles, to look at the
way in which such questions arise, and
to give some idea of how they can be
handled, pointing out the more
intriguing gaps in contemporary
answers for the sake of those who are
not content to accept unquestioned
any - mystery_in the materials which
they use.

Conducting Processes

We shall begin with the reasons for
free electrons being available at all in
conductors, and why electrical con-
ductivity is connected with heat con-
duction. It will later be of interest to
see where semi-conductors fit into ‘the
scheme ; for instance, the rectifying
oxide of the so-called metal rectifier.
At the other extreme, we might widen
our view of conduction by a brief
glance at the nightmare habits of
‘“superconductivity,”’” which develops
at the lowest temperatures. A later
article may then follow out the same
mechanics of electrons in metals to see
why certain compounds, though poor
conductors, become useful material for
coating the surfaces of the cathodes of
valves and photocells when subjected
to a carefully graded sequence of
chemical and heat treatment.

As soon as Ohm’s law is accepted as
experimental fact, and proportionality
of current to driving potential found

OF RADIO

L—Electrﬁons n
Simple Conductors

By
MARTIN JOHNSON,
hd D.Sc.

reliable down to the smallest fractions
of a volt, the most obvious but primi-
tive attempt at explanation is any
““fluid”’ theory of something trans-
ported through the apparently impene-
trable solid.

A second stage is marked by dis-
covering that similar electrons can be
made to emerge from all metals, and
this enforces a ‘“frée”” electron
theory: the fluid becomes a swarm of
separate particles threading their way
between fixed atoms of a crystalline
metal. But when the electron is seen
as a constituent of the outer structure
of all atoms, metallic and otherwise,
““free ’” has to become a relative term ;
we are driven to ask why the outlying
electrons of a copper atom are so
detachable as to migrate along a wire
under the smallest potential, while

those of a sulphur, selenium or other
atom may migrate only under a
potential gradient of ‘thousands of
volts per centimetre or under the
A still later

stimulus of illumination.

Fig. 1, Section
through  atomic
lattice'in a simple
metal, showing
equipotential lines
surrounding each
lattice atom and
continuous path
of possible migra-
tion for an elec-
tron due to the
proximity of equi-
potentials. It is
assumed in this
simple model that

can only be understood if the electron
acts as a system of waves and not
merely as a sub-atomic entity with
properties of a material particle. Thus
some of the most fundamental pro-
perties of radiation and of matter seem
to have recently become .mingled or
even interchanged in modern physics,
and nowhere more strikingly than in
the study of conductors, semi-conduc-
tors, and emitters used in radio.

Model of a Simple Metal

For the simplest way of picturing
the ““free’’ and ‘‘bound’’ conditions
of an electron, consider (Fig. 1)
section cut along the length of an
idealised monatomic metal where the
atoms form a cubic lattice or network
of fixed points. The electrical struc-
ture of each atom may be considered
as giving rise to a symmetrical distri-
bution of potential, represented by
concentric spheres over. the surface of
each of which the potential is con-
stant. In our sectional diagram these
spheres appear as circles, and to
migrate from an inner to an outer
circle energy must be supplied to an
electron, whereas for migration along
any one of the circles no work is done.
In an actual metal, solid or liquid, but
not vaporised, the atoms are so
packed that the outer of these equi-
potential lines touch those of neigh-
bouring lattice points.

If an electron from the structure

the outer equipotentials of separate atoms touch each other; in a less idealised

model they would
between each.

stage consists in realising that ‘‘ free-
dom’’ and ““binding”’ of an electron
involves its passage past barriers of
potential.

The behaviour of 'electrons con-
fronted with these electrical obstacles

separate and there would be a slight potential barrier

around any one point acquires enough
energy to reach an equipotential which
thus overlaps the similar curve of a
neighbouring atom, no more work is
needed for it to swing across to that
neighbour’s system, and then to the



next beyond, and so on. Such an
clectron acts as “‘free,” since at any
instant it belongs impartially to any
of the nearest atoms. Its drift along
the lattice under an externally applied
potential constitutes a current obeying
Ohm’s law.

This drift would be completely fluid
at any temperature so low that the
atoms were nearly vibrationless, but
resistance will develop and increase
with rising temperature, as vibrations
of the lattice points' tend to break
across the long chains of equipotential
travel and to throw the migrating elec-
trons into a random agitation upon
which their drift is superposed. A
conductivity by free electron migra-
tion, diminishing with temperature
rise, will thus originate in any material
conforming to this picture.

« Particle” or < Wave”’
Electrons ?

Two main problems at once arise
before this simplified view of metallic
conduction can be convincing. What
enables an electron from the structure

Orbital model of electron
The older view of elec-.
trons as particles in elongated orbits
allowed transfer from atom to atom.

Fig." 2.
migration.

of an atom to reach an outermost
equipotential and so begin a career of
migration? How far will it travel
before recapture by a foster-parent
atom or before any other encounter
may be considered as terminating its
freedom? The latter problem has been
the most troublesome obstacle to a real
understanding of * electronic conduc-
tion : it is the problem of giving quan-
titative meaning to ‘“ mean free path.”’
We have emphasised that even the
most mobile electron is only intermit-
tently free, between successive instants

of being under the influence of one.

atom after another along the conduc-
tor. Little is known of just what con-
stitutes these successive encounters,
but the distance travelled between
them ® has been called ‘“mean free
path,” a term originally denoting the
distance a gas molecule travels
between its collisions with neighbour-
ing gas molecules. If the free elec-
trons which flow in the interstices of
a solid metal behave as do the mole-
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cules of a gas, this free path might
be many thousand atom diameters.
The older view of electrons as par-

- ticles was quite usefully suggestive in

the first of these two problems. If
they were merely small-scale planets in
orbital revolution around 'a central
nucleus as the earth goes round the
sun, many facts could be fitted by sug-
gesting that some had grossly elong-
ated elliptical orbits like comets (Fig.
2). At the maximum distance from the
parent nucleus, such an electron
sweeps as near or nearer to the nucleus
of neighbours, and is very liable to.be
handed on along the lattice by switch-
ing allegiance at each revolution.

“Free path,” however, came no
nearer to consistent explanation until
electrons were recognised to possess
some properties of a system of waves
as well as some properties of a swarm
of particles. This was first made
necessary by experiments showing
that a beam of electrons is diffracted
just as a beam of light is: it is a view
also demanded by facts in photo-emis-
sion with which we deal later.

We see nowadays that it is mean-
ingless to ask, ‘““Is an electron a
material particle or a wave carrying
energy in some unknown medium? ”’
or to demand that it must be wholly
one or the others For ‘‘electron”’ is
only the name given to a mental con-
struction which provisionally em-
bodies certain items of experimental
behaviour. That behaviour is now
found not to be exclusively ‘‘ particle-
like,”” but in many ways ‘‘ wave-like.”’

Barrier Penetration

Now among the wave-like proper-
ties are those of ‘‘leaking through’
the barrier 'presented to its pro-
gress by a ‘‘potential step.” Con-
sider (Fig. 3) a region A separated
from a region B by a discontinuity in
the magnitude of electrical potential
represented by.the step in the height
of the ordinate. Then a particle
moving from A towards B can only
surmount the hill if it has a kinetic
energy at.least equal to the potential
energy represented by the step. But
a wave similarly advancing can also
exhibit a slight but very important
leakage from A to B if the hill is thin;
that is in Fig. 3(b) but not in
Fig. 3(a). The physical picture of
this leakage is based on the fact that
a wave amplitude diminishes gradu-
ally from its central maximum,
whereas a particle has a definite edge

“or boundary. Hence, when an elec-

tron stands against a high potential
barrier, in so far as it is a particle
nothing of it penetrates, but in so far
as it is a wave some trace appears he-
yond if the barrier is thin. Statistic-
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ally, some fraction of an electron
stream. gets through. In a later article
we shall use this conception to show
how the wave-like electron can take
advantage of the modern doping of

(a) (b)

POTENTIAL

DISTANCE

Fig.3. Potential barriers. The electron
as a particle cannot go from A to B
without sufficient kinetic energy to
mount the hill. The electron as a wave
has a small but finite probability of
leaking through if the hill is thin.

valve filaments. In the present dis-
cussion of conductivity, the wave pro-
perty offers. explanation of how an
outer electron in the metal atom pene-
trates any. small and thin potential
barrier separating-it from the corre-
sponding equipotential of a neighbour,
enabling it to travel freely along the
lattice and contribute to the electric
current.

The advantage of the wave point of
view of liberation through penetrating
a barrier is that it explains the whole
range of lessening conductivity right
down +to insulators; the mathe-
matician can also utilise the highly
developed methods of calculation
familiar in optics, sound, flow of
liquids and other branches of physics
and engineering where wave motion
had long ago been commonplace. In
the hands of A. H. Wilson and of
N. F. Mott in this country, the wave
treatment of electrons has shown that
alloys and semi-conductors, such as
the oxides of rectifiers and photo-
sensitive materials, can be correlated
with the chemist’s periodic table of
elements and its electronic explana-
tion, and conductivity connected with.
many accompanying physical and
chemical properties. This relation to -
chemical structure we shall discuss in
a later article.

Thermal and Electrical
Conduction

Let us now take the simplest metal
(capable, therefore, of an unperturbed
flow of easily liberated electrons) and
notice what other phenomena will
accompany electrical conductivity. It
is well known that good electrical con-
ductors are also good heat conductors

. (for instance, copper and silver), and

a moment’s consideration along the
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lines we have been developing will
show why. If the free clectrons act
as a gas streaming between the fixed
raetal atoms of the solid, thermal
vibration of the lattice points will not
only set up resistance but will give an
energy of random motion to the
stream which the electrons can, in
turn, hand over to the more distant
fixed atoms; the far end of a good
conducting wire heats up - when the
near end is put in a flame. TFrom a
very simple mechanics of charged
masses accelerated in an applied ficld,
and at the same time exchanging
energy of thermal agitation, it is quite
convincing to work out that the
specific electrical conductivity of an
ideal metal may Dbe given by the
formula : —

e“Nlu

411’1‘
The thermal conductivity, on a similar
basis of frce electron motions, is:—

K=1ulaN.

Here N is the number or free elec-
trons per unit volume, » the average
velocity ot their thermal agitaticn,
e their charge, ! the mean free path,
or distance between collisions, T the
temperature on the absolute scale, and
o the Boltzmann constant or ratio of
any particle’s energy to the gas tem-
perature. The method of calculation
differs only from that successiully
applied to gas molecules, in that the
particles, being electrons, are charged.

Unknown Quantities

The weakness in these equations,
which were deduced-in the very early
days of electronics,” is’ the unknow-
able 7 and the uncertain N, towards
which only the wave-mechanical view
has made much progress. But notice
that the rafio of thermal to electrical
conductivity “elimibates the
certainty, since these awkward quan-
tities
leaving : —

o is known from many lines of work
sec. .,
units, e is 4.77x10-'" in electrostatic

to be 2.06x10-'® in cm. gm:

units, so that at an ordinary tempera-
ture of, say, 18 deg. C., the numerical
value of this ratio comes out to
o.715xX10-'".  The proportionality
with T agrees with the experimental
law found by Wiedemann and Franz,
which holds true for most pure metals
from silver to bismuth—a range of two
hundred to one in conductivities.
Even the numerical value of the ratio
found in experiment agrees remark-

uncer-

drop “out' of the quotient,
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ably well with the calculated figurc we
quoted ; for instance, measurements
have yielded the following figures for

K/o:—
Aluminium 0.706 X101
Copper 0.738x10-1°
Silver 0.760x10- """
Nickel 0.776x10-1°

The fit must be cons1dered too lucky
in view of the uncertainty as to
whether the eliminated quantity “ {ree
path’’ means quite the same thing
under differing conditions of experi-
ment.

Apart from this uncomfortable feel-
ing that the satisfactory verification
of theory conceals our ignorance of
electronic free paths, it is based on a
picture too simplified to account for
(a) specific heats, (b) conductors
in magnetic fields, (¢} ‘‘super-
conductivity,”” and (d) alloys.  We
will later briefly mention the problems

raised by these, so far as they contri-
bute to the radio experimenter’s
curiosity as to what must be going
on inside the materials of his circuits.
But without the relation to atomic
structure and lattice structure, which
we develop in the next article, we can-
not carry farther the very idealised
model of a conducting metal which we
have_ so far used. For the present we
leave the picture as a migration of
electrons from the equipotentials of
each atom to those of neighbouring
atoms; the transfer does not involve
any net loss® or gain of work with
respect to these atoins, except in so far
as the latter obstruct the flow by
thermal agitations. It must, however,
be remembered that superposed on
this equipotential flow is the slow drift
due to the potential gradient along the
wire controlled by an external source
such as a battery or mains supply.

Sets for Trammg
Provision for Introducing Faulfs

By L. WILKINSON, prh.D.

O give experience in fault-

finding to students undergoing

training at Lopghborough Col-
lege, a series of special sets has been
developed. The sets have been de-
signed to overcome difficulties in the
organisation of group training.

An underneath view of the chassis of
.one of the sets -(a cathode-follower

amplifier). The 4-in..square sub-panel
mounts seven - components, two of
~which are replacements for faulty
ones. A broken connection, hidden
by the insulating sleeving, is the third
fault. The terminals on the right are
for anode and heater supplies.

The sets are small and compact and
a sub-panel fills most of the space
under the chassis. This sub-panel is
the important part of the apparatus,

since all the faults may be corrected -

by cross-connections between soldering
tags mounted on it. Some circuit com-

ponents, as well as some spares, ars
fixed between the inner tags on this
panel. Others may be situated elsc-
where above or below the chassis, but
all faulty components are connected
directly to the sub-panel. Thus a
faulty component may be replaced in
the circuit by a spare by simply cross-
connecting on the panel, and without
disturbing the fault.

When the set is in its normal faulty
condition, all the small links are con-
nected stralght across, as shown in the
sketch view. Only these links and the
tags to which they are immediately
secured need be touched by trainees,
so that the circuit can suffer no dis-
arrangement. One advantage of the
method is that the set may be returned
to 'its original condition in a few
moments by replacement of the con-
nectors. Another advantage is in the
possibility of checking a serviced set
against a key diagram showing the
correct cross-connections on the sub-
panel to eliminate the faults.

It is recommended that a reasonably
large number of different chassis be-
employed——say a score or more.

"""Wll'eless World
Brains Trust

earsrenenens. Question No. 4 civvvsvenee
IS it possible to modulate a trans-

mitter without varying either its
frequency or amplitude of output?
(Answer on page 219.)
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T may come as a surprise to readers
to learn that the Royal Corps of
Signals has a training school in the

Middle East. It might be argued that
one would expect the men to be
trained before going oversca. In
actual fact they are fully trained, but
such factors as diffecrence of climate,
the long voyage during which little
practical work is possible and the dif-
ference in communication technique
for desert fighting made it essential
that a signal school should be formed.
Furthermore, Imperial and Dominion
troops {requently need training in the
use of apparatus which may be quite
different from that with which they
have been accustomed.

The Middle East Royal Corps of
Signals Training School, which pro-
vides communication training for all
sections of the Army, is concerned
with all methods of communication
and not only wircless. The methods

of providing communication between °

different parts of a force vary ac-
cording to such factors as the dis-
tance to be covered; whether the
" headquarters to be contacted are
moving or stationary; the degree of
secrecy necessary, etc. 'We will, how-
ever, confine ourselves to a few brief
notes about one or two pieces of wire-
less apparatus widely employed in the
Middle East.

A typical piece of radio apparatus
in usc in this theatre of war is the
pack transmitter-receiver No. 18,
which has a frequency coverage of
from 6 to g megacycles. Although
mainly employed for communication
between company and platoon it is
alsu used successfully between gunners
and infantry. It has been found ex-
tremely useful for the mobile type of
‘warfare experienced in the Middle
East, for in open country it has a
range of some three miles.

The aerial, which comprises twelve

duralumin « sections,

tubular
plugs into a socket on the side of the

12in.

case. This socket is rotatable through
9o deg. to allow the aerial to be ver-
tical when the infantryman is lying
down. Twenty-five feet of wire is also
provided for a ground aecrial. Power
{for the {transmitter and recciver is
provided by self-contained dry cells.
The LT current taken by the trans-
mitter is 0.4 A, and that of the re-
ceiver 0.2 A.  An economy switch is
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Royal Corps of
Signals School

A double-diode-tricde is employed
as the master oscillator in the 2-valve
transmitter, which operates on ’phone
and CW. A pentode is used for the
power amplifier, which has a rated
output of o.5 watt. The four-valve
receiver employs a pentode for the
RE, IC and IF stages and a double-
diode-trisde as detector, AVC, AF
amplifier and BIFO.

An interesting point in the design
of the set is that it incorporates a
multi-range meter, with which it is
possible by the turn of a switch to
read the aerial current and HT cur-
rent and to obtain an indication of
the HT and LT voltages.

The No. 11 set, which is a trans-
mitter-receiver of greater range de-

TRAINING infantrymen of the 8th Army in the use of the No. 18 set.

incorporated in the HT circuit of the
receiver, which, when in use, reduces
the HT consumption from 13 to 8 mA.
The HT consumption of the trans-
mitter is 23 mA,

The case beside
each set is the heavy-duty ¢ static ’’ battery which is used for non-mobile purposes.

signed mainly for use in trucks, de-
rives its power from a 12-volt accu-
mulator which heats the filaments and
supplies HT through a rotary con-
verter.
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PHASE axp FREQUENCY
MODULATION

Two Systems of Transmission Compafed

OST radio engineers are con-
versant with at least the broad
outline of the frequency modu-

lation system which is being so suc-
cessfully  exploited in America.
When discussing the advantages and
details of the new system the question
sometimes arises as to whether fre-
quency modulation is not the same
thing as phase modulation. Some such
remark as ‘‘frequency or as it is
sometimes called phase modulation,”’
is often the cause of a heated technical
argument. If the opposing parties are
mathematically inclined the question
may be settled with the aid of Bessel
fanctions and a weighty proof. If the
contestants do not speak the language
of mathematics fluently it is quite
possible the discussion may have to be

" abandoned unsettled.

It is hoped that this article will help
clear the air on a very Interesting
topic. Definitions are given, which
set out the conditions for true phase
modulation and true frequency modu-
lation. The way in which one type
of modulation must produce the other
as a ‘““by product’ is dealt with,
while  the classical method, due to
Professor Howe, of showing the dif-
ference between true phase modu-
lation and true frequency modulation
is treated in a non-mathematical and
detailed manner. In addition, a short
review is made of the nature of phase
modulation and remarks made on its
likely commercial value.

Definitions

The difference between phase modu-
lation as a by-product of frequency
modulation and a phase-modulated
transmission is that while the first is
unlikely to be a true phase reproduc-
tion of the modulating wave the
second must faithfully follow it.

A phase-modulated transmission
may be defined as one in which:—

1. The phase deviation (the
amount by which it is advanced and
retarded with respect to the phase
of the unmodulated carrier) is in
direct ratio to the amplitude of the
modulating signal.

" 2. The phase variation between
the modulated and the unmodulated
carrier must, when plotted in degrees
against time, be a faithful portrayal
of the modulating signal.

By
CHRISTOPHER TIBBS,
GradlEE. -

In this article the two éystems
are defined and it is shown
how each produces “the. other
as a ‘“ by product.” Professor
Howe’s classical example is
examined. Possible circuits
for phase modulation and
demodulation are given.

If the above conditions are not com-
plied with the carrier will be phase
modulated but not in a manner which
would make it correct to refer to it as
a phase-modulated transmission.

The definition of a frequency modu-
lated transmission can be given as one
which satisfies the following two con-
ditions 1 —

1. The frequency deviation above
and below the unmodulated carrier
is in direct ratio to the amplitude
of the modulating signal.

2. The frequency variations
(plotted in cycles per sec. against

" time) between the modulated and
unmodulated carrier must faith-

Fig, 1. Sine
waves devel-
oped by vectors /
of constant /

voltage
(length). The

+

given transmission is  phase or ifre-
quency modulated, a comparison of
the phase and frequency deviation
curves with the original modulating
wave, should decide the type of modu-
lation taking place.

The strong point of those who join
in a discussion as to whether phase
modulation is the same as frequency
modulation is very often the way in
which phase modulation is, of neces-
sity, produced every time frequency
modulation takes place.

A simple example will be investi-
gated. The voltage vector (see Fig. 1)
turns through 2x radians (36c deg.)
once every complete cycle. No phase
modulation is present when this vec-
tor is rotating at the same speed as
that of the unmodulated carrier.
While in this condition it is said to be
in phase with the unmodulated carrier.

Consider the case of a 1 Mc/s wave,
the voltage vector of which is retating
at 1,000,000 x 360 deg. per second. If
this vector is caused to rotate at a
different speed, say 1,000,100 x 360

deg. per second, then phase modu-.

lation at the rate of 100 x 360 deg. per
second is taking place. It should be
noted that in producing this phase
modulation a change in carrier fre-
quency of 100 cycles per second has
also occurred. This change is actually

- RADIANS K-

VOLTAGE

dotted lines
represent a
wave 9o de- 4
grees in ad- L
vance of the

full-line wave. e o

fully portray the modulating signal.

For comparison purposes an ampli-
tude-modulated transmission can be
stated as one which satisfies the fol-
lowing conditions : —

1. The amplitude deviationabove
and below the level of the unmodu-
lated carrier is in direct ratio to the
amplitude of the modulating signal.

-2, The amplitude variation
(plotted in volts against time) be-
tween the modulated and unmodu-
lated carrier must faithfully portray
the modulating waveform.

If there is doubt as to whether a

ANy
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a frequency modulation of 100 cycles
per second, and without it the phase
modulation could not have take place.

In the same way when a carrier is
frequency modulated there must of
necessity be a °‘ by-product’’ of phase
modulation. It is a fundamental prin-
ciple that there can be no frequency
modulation without phase modulation
and vice-versa.

‘Having run over the way in which
frequency and phase modulation are
produced by each other, the way in
which a true phase modulated and a
true frequency modulated transmis-



sion differ from each other will be
shown. The method of treatment
which follows has by now become
almost classical. In spite of this it is
usually given only in diagrammatic
form ; and sometimes it is supported

- TRUE P M
TRANSMISSION Y
(a)
MODULATING - ¢ )
WAVEFORM

PHASE ADVANCE

+ AP (v)

CARRIER PHASE At |
MODULATION ! [
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ing nor losing when compared with
the speed of the unmodulated carrier
vector rotation. The only way this
can be effected is by the return of the
carrier to its unmodulated frequency.
This return takes place the instant

that the full

TRANSMISSTON phase modu-
. lation depth
(d) is reached,

. and results in

l l ! l l the -wave-face
Fig. 2. Show-
ing the effect
on the carrier
of a rectang-
(e) ular modulat-
ing waveform
impressed, first

by true phase
-A¢ \4 modulation
PHASE RETARD and then by
true frequency
HIGHER modulation.
FREQ. (c) . - 3 (f) ' In waveform
+1 ' (b) the dotted
LIMITS OF line shows the
&ﬁéﬁéé?& fo T oMITTER } { l l l perfect wave-
Moput 2k SWING : . form. Thisis
—f 5 - not obtained
LO‘}EER X due to.the
FREQ. finite fre-
—_—
TIME TIME quency band.
with-a complex mathematical proof labelled as 5 in Fig. 2(c). The

well above the heads of most radio
engineers.

According to the definitions just
given, true phase modulation takes
place when the carrier phase modula-
tion, plotted in degrees difference
against time, portrays the modulating
signal. . The waveform shown in
Fig. 2(b) must, therefore, be the
same, or very nearly the same, as the
rectangular modulating wave shown in
Fig. 2 (a). As an infinitely large fre-
quency swing would be required to
reproduce perfectly a rectangular
phase-modulated wave, the limited
transmitter pass-band results in
slightly tapered sides. The dotted
lines represent the case of an unlimited
frequency swing. .

The curve shown in Fig. 2 (c) for
frequency modulation is of import-
ance, and will, therefore, be examined
section by section. The phase retard-
ing which takes place at 1 (Fig. 2 (b))
must be preceded by modulation to
a lower frequency ; this takes place at
2. This ** by-product’” modulation is
limited in amplitude by the frequency
limits fixed for the transmitter swing,
and the frequency at 3, therefore, re-
mains constant at its maximum swing
until the phase has arrived at its full
modulation depth.

The period (4) during which there
is zero phase change with respect to
the unmodulated carrier can occur
only if the phase vector is neither gain-

second half-cycle of the rectangular
modulation is formed in exactly the
same way as the first, with the excep-
tion that the phase is advanced and
the frequency modulated to its upper
limit,

The important point to notice in

“ connection with the phase modulation

of a square wave is that, once the
““by-product ”’ frequency modulation
has returned to its unmodulated value,
no further change in the phase modu-
lation takes place. To take a practical
case, if due to the negative half cycle,
phase modulation to a depth of
—100x 360 deg. occurs, the carrier
will actually lose 100 cycles with ro-
ference to its unmodulated frequency.
Until the frequency swings up again
and the carrier starts gaining, this loss
cannot be made- good, and later. re-
placed by a gain of, say, 100 cycles
(i.e., a phase modulation of -+100x%
360 deg.). Fig. 3 makes this point
clear.

Returning once again to Fig. 2, the
effect of a rectangular frequency-
modulated wave on a carrier will next
be examired. The frequency-modu-
lated carrier wave, which by definition
must be a faithful portrayal of the
modulating signal is shown in
Fig. 2(f).

The resultant ** by-product’ phase
modulation is shown in Fig. 2 (e).
This curve is produced in the same
way as the sloping sides of the wave-

»
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form shown in Fig. 2(b). All the
time the flat top of the modulating
wave causes the carrier to remain con-
stant at a higher frequency ; the phase
vector is rotating at a faster speed
than normal. This has the effect of
producing a linear increase in the
depth of the ‘‘by-product’ phase
modulation.

Upon the carrier again being fre-
quency-modulated to a lower value,
the same linear progressive phase shift
takes place, but this time in the re-
verse direction.

Shallow Phase Modulation

Having shown with the aid of defi-
nitions and a practical example that
phase modulation is an independent
systerﬁ of transmission, its nature will
now be examined. The first point of
interest is the extremely shallow phase
modulation which is possible in any
practical transmission. Fig. 4 shows
the case of a transmitter with a band-
width of 200 kc/s and a 10,000-cycle
modulating waveform ; the maximum
phase modulation possible is only
+ 2% cycles. It will be seen that wken
the carrier is modulated to — 100 ke /s,
the phase vector is losing on its un-
modulated speed at the rate of
10* x 360 deg. per secorid. With the
wave form shown, one complete cycle
occurs every tgagy second, and a
quarter cycle every gglyg second.
During this period the phase vector
will lose

100,000 cycles x p5dug second=

2% cycles

If it is assumed that 10,000 cycles is

the maximum signal frequency, then

FAST

41000 —

c/s
=D

W ToTAL L0sS over flo SEC. 15 100 CYCLES
5 (Le. A PHASE SHIFT OF —100 x360°)
o

O -~

> o -

O

Z

td

3 LOSS AT THE RATE

o OF 1000 CYCLES

“ PER SECOND

-1 000 i

s
¢/ b0 sEC. sl
SLOwW
TIME
Fig. 3. This figure shows the way in

which phase modulation to a depth of
— 100 X 360 degrees takes place.
Directly the carrier frequency returns
to its unmodulated value, the phase loss
ceases. It will remain unchanged at
the value shown, until a further
change in frequency occurs.

+2% cycles (ie., +2.5x360 deg.)
must be taken as 100 per cent. phase
modulation ; otherwise the +100 kc/s
frequency swing will be exceeded. In
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Phrase and Frequency Modulation—
passing, it may be noted that.the phase
shift produced by 10 per cent. modula-
tion will only be

2% cycles x 15 = + 1 cycles or go deg.

Wireless World
way to any practical PM transmission.
This is especially the case when con-
sidering the transmission of television
pictures where a DC level is of very
great importance.

The band

width necessary

{i.e.,

“By- PRODUCT "
FREQUENCY MODULATION
SWING OF 100 ke/s

RESULTS FROM P M )
of *alla A AT 10 kels \

It has been shown that 1co0 per

o
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Fig. 4. Showing the extremely shallow phase modulation which is possible in

practice.

The case taken is of a 10,000 cycle modulatirig waveform and shows that

with a bandwidth of 20¢ kc/s the maximum phase modulation is only - 2} cycles.

200 kc/s) in order to allow a modula-
tion of even x2} cycles would force
a PM tiransmitter to operate on the
ultra-short waveband. At the present
state of radio technique the task of
accurately and efficiently demodulat-
ing phase fluctuations of less than one
cycle in 40 or 50 Mc/s makes any
practical phase-modulated system
practically impossible to operate.

If a “DC level’ is important, as
it is, for instance, in a television pic-
ture, it is essential that the reference
level at both the transmitter and the
receiver should be held constant. On
an amplitude-modulated receiver this
means that the signal must not fade or
the receiver sensitivity fluctuate. With
an FM receiver working on, say, 50
Mc/s, and with a band of 200 kc/s,
the reference frequency (in effect, the
oscillator) must be held within +2z or
3 kc/s. Although this is difficult, it
1s not impossible. However, in the
case of a phase-modulated system, the
reference {requency (against which
gain or loss of phase will be measured)
must be held within a few per cent.
‘of one cycle in many megacycles.
Even the best frequency standard
equipment does not attain this level of
accuracy!

Once again, difficulties which are
almost insurmountable seem to bar the

“of £1 or z cycles.

cent. modulation of any true phase-
modulated system will be of the order
These very small
fluctuations cannot be satisfactorily
produced or detected by any of the
conventional FM circuits. In order to
explain the method by which the task
might be tackled, a practical example
will be taken. Assume that the carrier
frequency is 40 Mc/s and 100 per cent.
modulation is to-be +2 ¢/s. A blo k
schematic of a transmitter layout
which could be wused is shown in
Fig. 5. On the left is a crystal oscil-
lator which has had every possible
precaution taken to produce a stable
frequency output.  For the case in

is shown in Fig. 6. All four arms arc

smoothly variable in such a way that
when arms B and C are at zero im-
pedance, arms A and D are at infinity.
Under these conditions the input
terminal 1 is connected to the output
terminal 2 and the input terminal 2
to the output terminal 1. This results
in the leads being reversed as they
pass through the phase modulator
(i.e., a 180-deg. phase shift). When
the cross-arms B and C are infinity
and the arms A and D are zero, then
there is no phase shift through the
lattice section (i.e., there is zero phase
shift).” If these
arms are replaced by valves we have
a practical form of phase modulator.
When all the arms are equal there will
be a constant go-deg. shift through the
phase modulator ; as the modulation
is applied this will vary between zero
and 180 deg. (i.e., +90 deg.) phase
shift. ’

This circuit will produce a true
phase modulation of the carrier and
fully satisfies the definitions given
earlier.
the frequency modulation produced
will be in.the form of a true “‘by-

INPUT | ©

& CUTFUTH

Fig. 6. Basic lattice-type circuit from
which true PM is obtained. All four
arms are smoothly variable in such a
way that when arms B and C are at
zero impedance, arms A and D are at
infinity. In practice valves would take
the place of variable resistances.

product ”’ ; it depends solely on the
depth and rate of the phase modula-
tion and may run into many ke/s. If
the action of this drcuit is clearly

LATTICE
CRYSTAL PHASE MODULATOR
OSCILLATOR b +00° prase
5Mc/s SHIFT
' PRODUCED

understood, and

. , then compared

with those used

to produce FM,

there can be no

THREE oT € tg as

FRbREE further d(‘}Eﬂ)Ls as

DOUBLER STAGES to the difference

OUTPUT 40 Mc/s between the two
PHASE MODULATED

*720° {e. 2~ SyStemS‘ .

Returning agair
~ G

Fig. 5. Block schematic diagram of a PM transmitter. The

output from the crystal oscillator is
modulator stage (see Fig. 6).

question the oscillator frequency will
be 5 Mc/s. The oscillator output is
fed into a phase modulator stage.

A basic lattice type circuit for this

. stage, from which true PM is obtained,

-

After being phase modulated I
it is fed via three frequency doubler stages to the aerial. s

to Fig. 3, it will
be seen that the
phase modulator
followed by

three frequency-
doubler stages which step the fre-
quency up from 5 Mc/s to 40 Mc/s
and automatically increase thc phase
modulation from +go deg. to 720
deg. (i.e., +2 cycles). )

fed into a phase

variable-resistance

It should also be noted that



True phase demodulation can be
effected if, once again, an oscillator
of mythically perfect stability is
assumed for both the transmitter and
the receiver. The incoming 40 Mc/s
p h ase-modulated
carrier is converted
in the receiver to an
intermediate fr e-
quency of 5 Mc/s,
which will auto-
matically have a

+2+

+
1

Fig. 7. Showing

Wireless World

The writer is at present unable to
see .that phase modulation offers any
advantages over frequency modula-
tion, but it is possible that when a PM
transmitter and the necessary receivers

RESULT OF +9¢° Ve
\ PHASE MODULATION /7

INCOMING

CARRIER
\ \

graphically the func-
tioning of the “phase
addition and sub-
traction” type of
demodulator. It con-
verts the phase .
modulated carrier ’
into amplitude mod- - __| ./
ulation which can

be rectified in the

normal way.

VOLTAGE APPLIED TO RECTIFIER
! o
1
H
\.
~
%

phase swing of only +go deg. The
phase -demodulation is produced by
the direct phase addition or subtrac-
tion of the incoming carrier and a sig-
nal produced in the receiver by a local
oscillator. The action of this demodu-
lation method is shown graphically in
Fig. 7. Once either a phase or a fre-
quency-modulated carrier has been
converted into an amplitude-modu-
lated waveform it can be demodulated,
or rather rectified, with a diode in the
normal way. This is the basis of all
FM demodulator circuits.

The method of demodulation indi-
cated above works entirely on the
phase shift, and any transient fre-
quency-modulation “‘by-product’ has
no effect whatsoever on the function-
ing of the circuit. A phase demodu-
lator of the type described could
not possibly be operated without the
aid of some sort of delayed -automatic
frequency control which would lock
both the superhet oscillator and the
demodulating oscillator to the mean
frequency of the incoming carrier.

True phase and frequency modula-
tion have been defined. It has been
shown that they are produced by each
other, and that it is impossible for one
to take place without the other as a
““by-product.””  The classical method
of demonstrating the difference be-
tween the two systems has been
examined. The circuits and function-
ing of a- true phase modulator and
demodulator have proved that a
phase-modulated transmission is not a
figment of the imagination. Every
one of these points has helped to
demonstrate the existence of three
completely independent systems of

carrier-wave transmission, namely,
amplitnde, frequency and phase
modulation.

/

—90° PHASE, MODULATION ~4——————— 5 4 90° PHASE MODULATION
CANCELS OUT THE
LOCAL OSCILLATOR

ADDS THE LOCAL OSC.
VOLTS TO THE INCOMING
CARRIER

are put on test there may be some sur-
prising results. :
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Books Received

Wave Guides, by R. I.. Lamont.—The
fact that electromagnetic encrgy can be
guided along hollow conductors has been
long known, but it is only in recent
years that the subject has been of any
but academic interest. This book deals
with the theory of the use of hollow con-
ductors as transmitting lines, resonators
and radiators.: Pp. 102. 32 diagrams.
Published by Methuen and Co., Ltd.,
36, Essex Street, London, W.2. Price 4s.

Shotrt Wave Radio, by J. H. Reyner.—
This book deals with its subject in a
straightforward and practical manner,
and does not resort to mathematics
except in the simplest possible form.
The author emphasises that he has to a
large extent assumed that the reader is
already familiar with radio technique on
‘“ordinary ’ wavelengths. "A chapter on
frequency modulation is included. Pp.
186. 97 diagrams. Published by Sir
Isaac Pitman and Sons, Ltd., Parker
Street, London, W.C.2, ' Price 10s. Cd.

Reference Data for Radio Engineers.—
Compiled originally for the use of radio
engineers on the staff of Standard Tele-
phones and Cables, this compact book-
let is now available to others outside that
organisation. A very wide field is
covered and there are such unusual items
as curves for propagation calculations,
water cooling data, etc., for transmitting
engineers, formule for attenuator design
with a useful set of curves giving hyper-
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bolic functions in terms of power ratio in
dhb., comparisons between the European
and American noise level scales, in addi-
tion to the formule commonly feund in
radio reference books. Pp. 60. Pub-
lished by Standard Telephones and
Cables, Ltd, Connaught House, Aldwych,
London, W.C.2. Price 2s. .
Radio Simplified, by John Clarricoats.
—The main purpose of the author is to
provide amplified explanations of funda-
mental radio principles dealt with in an
earlier and more eclementary book by
him. . . In preparing it, the needs of
members of the services to gain a good
basic knowledge in a minimum of time
has been specially kept in mind and the
information it contains has been com-

pressed as far as is consistent with
clarity.  Pp. 92. 51 diagrams. Pub-

lished by Sir Isaac Pitman and Sons,
Ltd. Price 4s. 6d.

Russian Morse Code

I’]_‘ is regretted that in the Russian

morse table published in last
month’s issue a number of errors
occurred in  the column showing
English phonetic equivalents of the
Russian letters. These have been cor-
rected in the accompanying table; for
some of the letters there is no simple
English equivalent, but the informa-
tion given should be sufficient for the
purpose for which the table was
originally published.

RUSSIAN
LETTER

ENGLISH
EQUIVALENT

MORSE
SYMBOL

o =N

L L]
LR ]
OER EEN =
- un

]

(1) L ]
e R K]
an

(2) H EN s
¥ ]

R Een
K- |
- .

. WE
L X ¥ N
1
sms

-

(3) snmm

2N =
amum

TS RN __§]
L K 1]
_f K _§ |
X B § ]
- e ..
I T B
1 r _ ¥ |
YA € - n .

N

M= 0| 0|Z IR <|—IN|Z|MO|QO|<wi>

' o1
mSESEEz:xe%aov:o:gam&:u§GMﬁmm>

1, Like s in measu~c 2 As in get. 3, Like
00 _in school. 4. Like ch in Scottish loch.
5, Hard and soit muie signs, influencing preced-
ing consonant. 6, Hard, like i as in hit. 7, As
in fume.
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J Accuse

HE causes of the unfortunate set-

- back in North Africa which we
suffered during June were well-
ventilated in the House of Commons.
Unfortunately, nobody seemed to hit
upon the right cause, and although
scapegoats were found in plenty, the
real culprits were not.

The arch-culprit, if I may be per-

mitted to use this horrible Greek and -

Latin hybrid, seems to me to be the
Editor of this journal, although the
whole of the radio industry must
shoulder its share of the blame. I
have searched in vain through the
Editor’s words of wisdom for years

The industry’s vade-mecum.

back, but nowhere can I find one
single instance of the military autho-
rities being urged to adopt radio-
telearchic control of tanks in climates
where it might be expected that the
temperature would be oppressive.

It is true that it might be urged
by many that the science of radio-
telearchics is not sufficiently ad-
- vanced for this purpose, although I
strongly doubt, this after reading the
article in this journal last December
in which were detailed the remarkable
developments that have taken place.
In any case, if it be true that tele-
archics is still not sufficiently ad-
vanced, then this fact forms a still
further indictment, for nowhere do I
find in the Editorial pronouncements
any lead given to the radio industry
in this matter ; nowhere is there any
hint given to the big radio manufac-
turers concerning what their research
departments should be doing.

True, the radio manufacturers are
themselves largely to blame, as they
cannot expect to be spoon-fed all the
time in the matter of advice, as was
the case with set design in years gone
by. Yet, all the same, Wireless World
is, after all, the bible and vade-mecum
of the radio industry, as Wireless
Engineer, of course, dwells too much
in the clouds of philosophical philan-
dering to be of much use to it.

UNBIASED -

By
FREE GRID
Y

It could almost appear, therefore,
that in addition to the honours list,
which appears twice yearly, there
ought to be a dishonours list for those
who merit it. Just as a person may
be disqualified from obtaining a
driving licence for a period even
though he does not possess one, so
also an appearance in the dishonours
list might be made to disqualify a
person for a period from appearance
in the honours list.

The Universality of
”" Infinity

STONISHING statements are made
sometimes not only by advertisers
of patent medicines and such-like
nostra from whom, perhaps, one might
expect them, but also by men of
science who ought to know better.
One of the most astonishing I have
read occurs in a recently published
text book of radio engineering. The
learned author-—and he is learned, un-
less the particular university degrees
and other qualifications after his name
were obtained by ‘‘ under the counter”’
methods, which is well-nigh impos-
sible, as I can personally vouch for—
starts off by a cheap jibe at our respec-
ted grandparents who regarded the
atom as the ultimate subdivision of
matter, ‘“beyond which,”” says oug

learned friend, ‘‘ their limited imagina--

tion and narrow-minded scientific
orthodoxy did not allow them to go.”

Having rid his system of this par-
ticularly nasty piece of narcissism, this
erudite engineer proceeds to tell his
readers quite rightly that we now know
the atom to be a complete solar system
in miniature with a centralised ‘‘sun?’
which, like the sun which we all know
and of which we see so little, is very
nebulous in character, consisting of a
central core surrounded by rings of
satellite electrons,

‘““The electron,”” continues the
author portentiously and pompously,
‘““ consisting as it does of a single elec-
tric charge, is not really matter as we
know the term, but is really only a
strain in the ether. Thus,”” he con-
tinues,” *“ we have reached finality in
subdividing matter, since we have
arrived at the point where matter
ceases to exist.”’ .

I am sorely tempted to make reply

to this astenishing piece of pig-headed
dogma by giving utterance to the
vulgar ““sez-you’’ so beloved of the -
masses nowadays. Needless to say, the
learned scribe is quite wrong. The
electron is no more the ultimate than
is a ten-ton bomb. It is, in fact, no
neaver the ultimate than a bomb for
the simple reason that there is no ulti-
mate. I am prepared to deposit in the
strong room of Wireless World a
cheque for roo gns. payable to bearer
100 years hence, in August, 2042, the
cheque to be handed over to this par-
ticular engineer’s heir-at-law if by
that date it has not been proved that
the electron itself is nothing but a
solar system made up of neo-electrons.
I will go even further and deposit
yet another cheque for the same
amount to be paid if in a further cen-
tury science has not delved far beyond
even these neo-electrons, finding each
to be a solar system in itself.

The truth is, of course, that just as
there is neither beginning or ending to
time or space, so also there is no limit
either to magnitude or micritude, if I
may be permitted to coin a word.
Even in the realm of temperature, the
absolute zero of science is merely a
myth. Although all molecular motion
may have stopped at —273 deg., yet
electron motion certainly has not, and
even when the day dawns wherein
man is able to reduce temperature to
such a degree that electron motion
ceases, so changing the very nature of
matter, there will still be the motion
of the neo-electrons to beckon on the

«Big bugs have little bugs
Upon their backs to bite ’em ;
Little bugs have lesser bugs
and so ad infinitum.”

temperature-reducing research worker,

This essential fact of the universal-
ity of infinity is strikingly brought
home in the old jingle which I would
commend to the learned author’s atten-
tion. It may cure his narrow-minded-
ness and stir his apparently dormant
thinking faculties.



Sunspots and Short Waves
A Note on the Progress of the Cycle

S is well known, the frequencies
used for long-distance short-wave
communication must be related

to the ionic density existing in the
refracting layers of the ionosphere,
i.e., the frequencies must be increased
or decreased in conformity with the
increase and. decrease in layer ionisa-
tion. The ionisation is produced by
the action of the sun .upon the outer
atmosphere, and the ultra-violet
radiations from the sun increase and
decrease in a periodic manner over
the 11.3 year solar cycle. A wuseful
criterion as to the sun’s activity, and
hence as to the ionisation prevailing,
and the highest frequencies which
can  be used, is the ‘‘relative sun-
spot numbers.”” Fig. 1 is a graph
giving the annual averages of sunspot
numbers and of non-critical frequen-
cies for the F, layer for the period
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Fig. 1. Comparison of annual averages
of sunspot numbers and non-critical
frequencies of F, layer, 1933-1937
(after N. Smith, T. R. Gilliland and
S. S. Kirby.)
1933-1937, during which period the
sunspot cycle was progressing towards
a maximum. It isseen that the corre-
lation between the two curves is
relatively good, and this indicates
that the maximum usable frequencies
for use in practical short-wave com-
munication did, in fact, follow the
sunspot numbers during this period.
Since 1937 the sunspot cycle has
been progressing towards a minimum,
with the result that the highest fre-
quencies usable have been decreasing
more or less regularly each year. It
does not necessarily follow, however,
that the sun’s activity will show a con-
stant annual decrease until the mini-
muin is. reached. On the other hand,
a suspension in the downward trend
of the curve of sunspot numbers—or
even a rise—would not necessarily
mean that the minimum phase of the
cycle had prematurely been reachad.
Fig. 2 shows the progress of the
sunspot cycle during the period
'1860-1867. It will be seen that the

annual mean of the sunspot relative
number was greater during the year
1864 than it was during 1863, and
had our grandparents known the
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Fig. 2. Annual average of suns)ot
numbers, 1860-1867.
use of short-waves they would
almost certainly have had to have
used higher frequencies during 1864
than in 1863, for the reasons already
indicated. After 1864, however, there
was a further decrease in the sun’s
activity, as is seen by the downward
progress of the curve until the mini-
mum was reached in 1867.

The downward phase of the present
sunspot cycle, i.e., from the year 1937
to 1941, is shown in Fig. 3. Asis seen,
the fall in the sunspot numbers to the
end of 1941 was remarkably regular
and consistent, There was some in-
dication for a month or two around
the vernal equinox this year-—both
from the relatively high frequency
which it was possible to use and from
the activity of the sun as evidenced

by its spottedness—that the down-

ward progress of the cycle might have
been arrested, It is, however, quite
wrong to jump to conclusions on this
matter, as it has been well proven
that short period fluctuations in the
sunspot numbers—such as are shown
by daily. values or by monthly means
—are not closely connected with the
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Fig. 3. Annual average of sunspot
numbers, 1937-1941.
frequencies of use for radio communi-
cation. We must, therefore, await
further evidence—such as provided by
an annual mean of sunspot numbers—
before we can say that such an
occurrence as is shown in Fig, 2 has
taken place. In estimating the utility
of various frequencies on a forward
basis it is most useful to have avail-
able the latest sunspot data, and to
consider the mean of sunspot num-
bers over the last twelve months for

which the numbers are available.
T. W. B.

FROM BLACK SOIL
COME LOVELYFLOWERS

And so it is that from the darkness of the
present hour will emerge a brighter day
when the brain and brawn of modern
industry will be utilised in furthering peace-
time products and pursuits. While serving
the Government to-day we are broadening
both creative and - manufacturing possi-
bilities for a happier world to-morrow.
Astatic engineers are available to work in
co-operation with electronic engineers in
the development of new wartime equip-
ment, especially as it may have to do with
pickup and transmission of sound. Astatic
crystal microphones, pickups, cartridges
and recording devices will be available
again for your use when those brighter
days are here.

Register your name with our Representative
for your future benefit

The
ASTATIC CORPORATIOR
YOUNGSTOWN, GHIO,
U.S.A.
TORONTO, CANADA

Exclusively Represented by
Kings d
Frank Heaver Ltd. 5402870 booos
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vvvvv’vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv¢

VARIABLE CONDENSERS
—DRIVES —
AUTOMATIC TUNERS

FOR many years prior to the outbreak of

War, it has been our pleasure to supply
several of your leading radio receiver manu-
facturers with the latest designs in variable
condensers and vernier drives. We also
equipped thousands of your sets with pre-
cision mechanical tuners and your portables

-with midget variable condensers,

Our extensive factory, although still pro-
ducing vast quantities of radio parts, is also
engaged on other work of extreme National
importance, and, as a result, both your
Country and ours must restrict the manu-
facture of domestic radio receivers.

The. General lnstruments Corporation will
again be ready to serve you when conditions
allow with all that is best in
VARIABLE CONDENSERS—DRIVES
—AUTOMATIC TUNERS
Register your name with our Representative -
now. He will forward you information on our
products as soon as they become available.

THE GENERAL INSTRUMENTS

CORPORATION

ELIZABETH, N.J., U.S.A.

Represented by

i st
Frank Heaver Ltd. 5n850°% thas

w
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US. BAN ON NEW STATIONS

N order to avoid the use of essen-
tial materials required for the war

effort, the United States Federal Com-
munications Commission has rejected
applications for twenty-two new
medium-wave broadcasting stations
and seventeen applicdtiens for com-
mercial frequency-modulation trans-
mitters. Requests from nine stations
for permission to increase their power
to 500 kW have also been refused.

The F.C.C. has stated that it will
not grant permits for new stations
except where there is a definite need.

Two applicants who have already
~ received their permits for commercial
television and FM stations have
decided to abandon the projects owing
to their inability to obtain the neces-
sary materials.

E. J. SIMMONDS, G20D
’I‘HE passing of E. J. Simmonds,

whose recent death we regret to
record, brings back memorics of the
great days of British amateur radio.
October 17th, 1924, is a notable date ;
on that day the honour of first trans-
mitting signals to New Zealand, and
thus covering virtually the greatest
range attainable on this planet, went
to Mr. Simmonds. His station, G20D,
at Gerrard’s Cross, was then working
on a wavelength of 95 metres—
a ‘“short ”’ wavelength for those times.
On the following day two-way’ com-
munication with New Zealand was
carried out by C..W. Goyder, G2SZ,
now chief engineer of All-India
Radio. .

The late E. J. Simmonds

Though Mr. Simmonds’ interest in
radio was entirely that of an amateur
(by profession he was a bank mana-
ger), the importance of his wireless
work was widely recognised. His ver-

THE WALKEE TALKEE, as the
Americans call transmitter-receivers
of the type described on page 209. A
frame support, as used for rucksacks, is

employed. The total weight is 30 1b.

satility was remarkable, and among
other things he was a talented
organist and pianist. The equipment
used even in his early experiments
was, considering the period, very
highly developed. He must have been
among the first to adapt the super-
heterodyne receiver for long-distance
short-wave work.

RECORD SALVAGE

O ensure the continuance of the
supply of gramophone records, the
manufacture of which has been
severely restricted by the shortage of
shellac—an essential material—the
Government has agreed to the salvag-
ing of old or unwanted records. The
re-use of old records has always been

part of the manufacturing process.

Provided that the discs are not
cracked or broken—those with chipped
edges are acceptable—any 10 or 1zin.
discs of the nine brands controlled by
E.M.I. and Decca are urgently needed
toward the ten million required.

The scheme, which commenced on
Saturday, August 15th, and continues
until September 3oth, is being oper-
ated through the British Legion. The
proceeds from the sale of these records
to the manufacturers will be shared
between the British Legion and the
Hospital for Sick Children, Great
Ormond Street, London, W.C.1.

Tue WORLD OoF WIRELESS

RADIO AND NEWSPAPERS

o A MAJORITY of Americans have

come to rely upon the radio,
rather than upon newspapers, as the
primary source of their news about
the war; they express greater con-
fidence in broadcast than in printed
news on the grounds that it is swifter,
more condensed, more accurate, and
gives a greater sense of personal con-
tact with personalities and events.”

This statement is included in the
summary of an official survey on the
American attitude towards war news.

The -question asked during the
survey was: ‘* Do you have more con-
fidence in the war news on the radio
or the war news in the newspapers? ”’
Wireless was chosen by 46 per cent.
and newspapers by 18 per cent. Of
the remaining 36 per cent., ‘‘ many of
them were without preference between
the two media.”’

Of those who expressed a preference
for radio the majority gave as a reason
that it has a better reputation for
accuracy than the newspapers. Sum-
marising this preference the survey
records: ‘“One factor which contri-
butes significantly to radio’s reputa-
tion for accuracy is its freedom from
headlines. Newspapers, dependent in
part for their sales on capturing the
interest of potential readers, are prone
to bedeck their front pages with cap-
sule versions of events which magnify
and distort their significance.”

BRIT. LR.E.

THE question of awarding a national

certificate in radio servicing is
being discussed by representatives of
the British Institution of Radio
Engineers, the Radio and Television

 Retailers” Association and the Scot-

tish Radio Retailers’ Association. The
proposed examination would replace
the existing one for the Brit. I.R.E.
Radio Servicing Certificate, but the
Institution would continue te be
responsible for holding the examina-
tions.  Another matter under con-
sideration is the question of the
desirability of forming a separate assc-
ciation for radio service-men.

Sir Louis Sterling has been -elected
president of the Brit. I.R.E. in suc-
cession to Dr. C. C. Garrard. The
presidential address, which it is ex-
pected will deal with the registration
of engineers, will be given at the meet-
ing on September zs5th, which will be
held at 6 o’clock at 21, Tothill Street,
London, S.W.1. Dr. James Robinson,
the new vice-president will speak on
‘““Modulation”’ at this .meeting.



 CONTROL OF HF. APPARATUS

HE Home Office announced on
July 31st that a relaxation had
been made in the Control of High Fre-
quency Apparatus Order made in
1940, which prohibited the possession
or use by any person in the United
Kingdom of high-frequency apparatus
having a HF output of over ten watts
except under permit from the Post-
master General. Under that Order
permits were only issued to hospitals,
clinics and other authorised institu-
tions, or to certain mantufacturers and
persons in charge of laboratories.
This restriction has now been re-
moved, and any person (includ-
ing enemy aliens) may apply for
a permit which, however, will not
be issued until the applicant has in-
stalled a screen and mains filter in ac-
cordance with Post Office specifica-
tions. Applicatiens for permits or for
particulars of screening should be ad-
dressed to the Engineer-in-Chief,
Radio DBranch (W.2/8), General Post
Office, Harrogate, Yorkshire.

The principal types of apparatus to which the
original Order applied are:—(i) Diathermy an:
eleetro-medical apparatus using valves or spark
coils; (ii) high-frequency furnaces; (iii) eddy
current heating apparattis such as is used by
valve and electric lamp manufacturers; and (iv)
testing oscillators with a high-frequency output
exceeding 10 watts.

LEE. WIRELESS SECTION
CHAIRMAN

R. R. L. SMITH-ROSE, who
will be taking up his appoint-
ment as chairman of the Wireless Sec-
tion of the Institution of Electrical
Engineers on October 1st, received his
technical education at the Imperial
College, studying physics at the Royal
College of Science and then taking an

Dr. R. L. Smith~-Rose, D.Sc., Ph.D,,
M.LE.E., D.I.C,, AR.CS.

advanced course in electrical engineer-
ing at the City and Guilds College.
In 1919 he joined the staff of the

Wireless World

National Physical Laboratory as a
member of the electricity department,
and later formed the nucleus of the
wireless division of that department.
He has been associated with the work
of the Radio Research Board since its
formation in 1920, and has been re-
sponsible for conducting extensive in-

vestigations in radio direction finding’

and. the electrical constants of soil and
sea water and their influence on the
propagation of electric waves. The
results of these investigations have
been described in numerous papers.

Following the formation of the
radio department in 1933, Dr. Smith-
Rose became principal scientific officer.
He was appointed superintendent ot
the radio department in rg93g.

THE LATE E. H. SHAUGHNESSY

THE death of E. H. Shaugh

nessy, O.B.E., M.L.LE.E., at the
age of 71, on July 2gth, which we
record with regret, removes one who
played a large part in the develop-
ment of national and international
radio communication.

After obtaining a wide experience in
most branches of telccommunications
engineering—he ‘entered the Post
Office in 1887 as a telegraphist—he
became in 1913 head of the Wireless
Section of the Post Office Engineer-
ing Department. In 1925 he becanme
assistant engineer-in-chief and re-
tired from the service in 1931.

Mr. Shaughnessy will, perhaps, be
best remembered for his part in the
construction of the Rugby wireless
station. The design was entrusted to
a technical commission of which the
late Lord Milner was chairman and
Dr. W. H. Eccles, Mr. Shaughnessy
and Mr. L. B. Turner were members.
The commission recommended  the
construction of a wvalve station,
although at that time no high-power
station of this type was in existence or
contemplated, and Mr. Shaughnessy,
as executive member of the commis
sion, was responsible for its con-
struction. }

Mr. Shaughnessy took a prominent
part in radio activities outside the
Post Office. He served on the Radio
Research Board and on many national
and international committees.

IN BRIFF

Radispustu Jervice bgtween New York
and Cairo

Tue fist direct radiophoto service
between America and Egypt was re-
cently opened by R.C.A. Communica-
tions. Pictures are handled in both
directions between New York and Cairo,
a distance of 5,639 miles. Previously
news pictures from Cairc had to be for-
warded by radio to London, and thence
across the Atlantic. The Egyptian end
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KURZ - KASCH

RADIO KNOBS—DIALS
INSTRUMENT KNOBS

Circumstances to-day are such that unless
you have the necessary Import Liconces and
Priorities we cannot continue to serve you,
We look forward to the time when these con-
ditions will no lenger exist,

In the meantime we are busily engaged on
essential war work and it is quite poscible that
you may still be using Kurz-Kasch mouldings on
Lease-Lend instrumients and other equipment.
We always appreciated your business prior to
the introduction of restrictions and we shall be
ready once again to satisfy your most exacting
needs as soon as circumstances permit.
Kurz-Kasch will always offer you the finest
quality and fatest fashions in plastics.

Register your name with our Representative now.

He wil! forward you information on our products
as scon ac they become available.

 KURZ-KASCH INC.

Moulders of Piastics,

DAYTON, OHIO, U.S.A.

* % F

Represented by
Kingsiey Road
l Frank He,averl'td' Bidefoid, l{l Dg\?on.
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In the future, as in the past, we shal 'be ready
to offer you the latest designs in :—

I.F. TRANSFORMERS of all {ypes
AERIAL and OSCILLATOR COILS
TRIMMER and PADDER CONDENSERS
“SILVERCAP ”’ CONDENSERS

COIL FORMS, etc.

and all that is best where pzrts of this nature
are concerned,

Presént day restrictions applying to both ex-
porting and importing are in the interests of
our combined war cfforts.

We are cxtencively engaged on Defence work,
but when Victory comes and restrictions with-
drawn, our parts wil! be ready to use in your
roceivers and our Engineering Laboratories will
be at your cervice,

Register your namc with our Representative now.

He will forward you information on our products
as soon as they become available.

THE F. W. SICKLES CO.
CHICOPEE,
MASS.,U.S.A.

Represented by

' ‘ngsley Ro:
Frank Heaver Ltd. Kingsiey Road.
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of the circuit is operated by the Marconi
Radiotelegraph Company of Egypt.

The 1ate is forty cents a square centi-
metre, with a minimum charge of $60.

New Brazzaville Station

EnxciNeErRs of the Canadian Broad-
casting Corporation have designed a
short-wave broadcasting station for the
Fighting Frenck and two C.B.C. en-
gineers are supervising its erection at
Brazzaville, French Equatorial Africa.
The station is stated to be equipped
with two 50-kW transmitters and an
elaborate aerial system.

B.B.C. Short-wave News

Tue B.B.C. morse transmissions of
news in English, French and German are
now broadcast at o130, o200, and 0230
{BST), respectively, on 261.1 and 49.59
meters.  The B.B.C. oversea trans-
missions’ of news in English are radiated
at the following times (BST) in the
wavebands given. .
31, 25, 19, 16, 13

6200 1700
géég} 4311 3215 o 1900 25, 19, 16
, 31, 25 Q 4 ..
0715 (49, 41, 81, 25, 19 ;11:55 g; 'f,; 19, 16
< o5 Q = y =y 3
U‘)?g 49, 41, 81, 25, 19, 2245 (weekdays) 31,
1200 ox o 25, 19 -
1400 25, 19, 16, 13 2345 31; 25
Servicing Charges

Tee standardisation of charges for
servicing and repairs has been con-
sidered by the Central Price Regulation
Committee and the Scottish Radio Re-
tailers’ Association. It has, however, been
" decided that owing to the wide varia-
tion in the amount of work necessary
due to the differences in set con-
struction it was not practicable to apply
any approved scale of charges.

Wireless World

Friendship Bridge .

THE close liaison existing between the
British and American wireless industries
was exemplified by the receipt of the
following telegram during the recent
luncheon of the Radio Industries Club:

UNITED WITH RADIO INDUSTRIES CLUB
IN ALL OUT -EFFORT FOR VICTORY STOP
AMERICAN RADIO INDUSTRY IS GEARED FOR
RESEARCH TO PRODUCTION AND COMMUNI-
CATIONS TO DO UTMOST TO WIN THE WAR
STOP BEST WISHES TO DONISTHORPE
(Chairman) AND- CLUB MEMBERSHIP STOP

COLONEL  DAVID ARNOFF  PRESIDENT
RADIO CORPORATION OF AMERICA.

Following the luncheon Mr. S. Ros-
tovsky, Editor of the Soviet War News
and a member of the Soviet Embassy,
spoke on ‘‘Radio Propaganda in the
Front Line on the Eastern Front.”

Broadcasting and Fuel Economy

Tue Minister of Information, when
asked in the House of Commons what
decision had been reached on the ques-
tion of the curtailment of hours for
broadcasting in order to effect economy
in light and power, said that the sug-
gestion raised some very important
issues and that it had been decided that
the economy in fuel which would be
secured was not large enough to justify
reducing broadcasting hours,

Paper Salvage Campaign

TuE radio industry has been asked to
find 5,000 tons of waste paper. Although
the country reqmres 30,000 tons a
week, only 18,000 tons of the paper
used is being recovered each week. A
committee has been formed to conduct
the campaign, and it asks manufac-
turers and retailers to send a postcard
to the Radio Industry Waste Paper
Salvage Appeal, cfo R.M.A., 59, Russell
Square, London, W.C.1, giving details
of their collection.

‘

" is in need of equipment and tools.

Ban on Radio-telegraphy

PuBLIC point-to-point radio-tclegraph
circuits in the United States have been
closed in pursuance of an order by the
Defence Communications, Board. It is
stated in Broadcasting that the reason
for the cessation was that transmissions
over domestic radio circuits can be
received outside the States.

G.E.C. Research

THE appointment to the board of the
General Electric Co. of Dr. C. C. Pater-
son, O.B.E., D.Sc., M.LLE.E., director
of . the Research Laboratories of the
G.E.C. since their inception in 1919,
was announced by Lord Hirst at the
annual general meeting.

Appeal for Gear

A wireLEss club recently formed by
a group of airmen at an R.AF. station
The
club appeals to readers for the gift of
any apparatus that is likely to be use-
ful. Tools are specially required; even
unserviceable articles, provided they are
not past repair. Gifts should be sent

‘to Sgt. E. Bromley, ¢/o The Editor.

Thermionic Emission

A reEcture on ‘‘Thermionic Emis-
sion, with special reference to Oxide
Coated Cathodes’’ will be given by Dr.
Hilary Moss, of A. C. Cossor, at a meet-
ing of the Institution of Electronics
at 3 o’clock on Saturday, August z2nd,
at the Royal Society of Arts, John Adam
Street, Adelphi, London, W.C.2. ~

“Transformer Distortion ”

In the second footnote to this article
(August Wiveless World) G. A. V.
Sowter should have been described as
M.IE.E., not AMILEE.

NEWS

IN

ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Gountry : Station Mc/s | Metres Daily Bulletins (BST) Country : Station Me/s | Metres Daily Bulletins (BST)
America : French Equatorial Africa .
) WNBI (Bound Brook) | 11.800 | 25.23 | 4.0. FZI (Brazzaville) .. | 11,970 | 25.06 | 4.45 a.m., 8.43.
WNB 17.780 | 16.87 | 2.0 India
WRC‘A (Bound BI‘OO]\) 9.670 | 31.02 | 4.0. VUD4 (Delhi) 9.590 | 31.28 | 9.0 a.m., 1.30, 4.30.
WRCA 15.150 | 19.80 | 2.0%, 2. i, 6. vUDS .. . 11.830. | 25.36 | 1.30.
WGEO (Schenect'ldy) 9.530 | 31.48 | 9.45a.m. 10.5 vUD3 .. ©15.290 | 19.62 | 9.0 a.m,
WGEA (%henectady) 15.330 | 19.57 | 2.0, 3.0, 7. B Sweden
WBOS (Hull) . 11 870 | 25.27 | Noon, 12.45, 4.0. SBU (Motala) 9.535 | 31.46 | 10.20.
WBOS . 15.210 | 19.72 | 2.01, 2.45%, 4.081, 6.9. SBT .. .. 15.150 | 19.80 | 4.0.
WCAB (Ph\ladelphm) 6.060 [ 49.50 | 6.0 a.m.
WCBX (Wayne) 15.270 | 19.65 | 11.30 a.m., 3.30, 7.301, 9.30. || Turkey :
WCRC (Wayne) 11.860 | 25.30 | 11.30 a.m., 3.30, 7.30%, 9.30 TAP (Ankara) 9.465 | 31.70 | 8.15.
WCW (New York) 15.870 | 18.90 | 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, .
4 9.0, 10.0. U.8.S.R.
WRUL (Boston) 11.790 | 25.45 | 9.30%, 11.45§7 Moscow . 5.890 | 50.93 | 11.0.
WRUL.. . .. 17.750 | 16.90 | 3.01, 3.45]. 6.970 | 43.04 | 11.45.
WLWO (Cincinnati) .. 6.080 | 49.34 | 6.0 a.m., 7.0 a.m. R 7.300 | 41.10 | 8.0, 9.15, 11.0.
WLWO . .. 11.710 |- 25.62 | 7.0, 8.0, 9.0, 10.0. 7.560 | 39.68 | 11.0,
WLWO 15.250 | 19.67 | 3.0, 4.0, 5.0, 10,445 | 28.72 | Noon.
15,410 | 19.47 | 1.0.
Australia Kuibyshev 8.050 | 37.27 | 8.0.
VLQ6 (Sydney) 9.580 | 31.32 | 8.0 a.m. 13.01¢ | 23.06 | 6.0 a.m.
VLG6 (Melbourne) 15.230 | 19.69 | 8.0 a.m Vatican City ) ’
- HVYJ. .. 5.970 | 50.25 | 8.15.
Ghina
Chungking 9.410 | 31.88 | 3.0. MEDIUM-WAVE TRANSMISSIONS
: . 11.900 | 25.21 | 9.0a.m.,10.30a.m,,11.15a.m, || ireland Ke/s | Metres
12.30, 1.0, 3.0, 5.0, 8,15, Radio Euemn 565 531 | 1.40f, 6.45,9.0. -

Tt should be noted that the times are BST—one hour ahead of (MT—and are p. m. unless otherwise stated. Owing to the change fromBDST to BST

the times of some transmissions may subsequently be altered.

are given at the top of the page.

* Saturdays only.

§ Saturdays excepted.

1 Sundays only.

The times of the transmission of news in hn«rhsq in the B.B.C. Short-wave Service

I Sundays excepted.
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e Solution to Question NO. 4oeecercneccenenss

(See page 208y

S
A on what you mean by ‘‘varying
the frequency’’ and ‘‘varying the
amplitude of output.”

In amplitude modulation, as used
by the great majority of broadcasting
stations, obviously the amplitude is
varied, and we learn that an inevit:
able result of ‘this is that extra fre-
quencies (sidebands) are introduced,
but ideally the frequency of the car-
rier wave itself remains constant.

In the more recently introduced
" frequency modulation, used by a
growing number of American broad-

casting stations, the frequency of the’

carrier wave is varied over a range
proportional to the depth of modula-
tion, at a frequency equal to the

modulation frequency, but ideally the -

amplitude remains constant. At first
it was supposed that by restricting
the depth of modulation to, say, a
total swing of 1,000 cycles per second,
it would be possible to modulate the
carrier by speech and music frequen-
cles up to 5,000 or more cycles- per
second, and yet receive it without
distortion on a receiver selective
enough to cut out everything outside
the 1,000-c/s band covered by the
transmitter, and so operate more
transmitters within a given frequency
band. It was proved, however, that
this was a fallacy, and that the range
of frequencies produced was at least
as great as in amplitude modulation,
however small the depth of modula-
tion when considered in terms of fre-
quency swing.

Then there is phase modulation, in
which the depth of modulation is
indicated by the phase shift of a
¢onstant-amplitude carrier wave. To
shift the phase it is necessary to alter
the frequency. But it is not quite the
same thing as frequency modulation,
because a steadily increasing phase
shift (corresponding to a steadily
changing amplitude or frequency in

GOODS FOR EXPORT

The fact that goods made of
raw materials in short supply
owing to war conditions are
advertised in this journal
should not be taken as an
indication that they are
necessarily available for export

Joad would say, it all depends .

the two previous types of modulation)
is brought about by a sudden change
of frequency which thereafter remains
steady at its new value.

There is a fourth and even less well-
known method of modulation, in
which the total output from the trans-
mitter is kept constant but the way
in which the radiation is distributed
varies, so that the amplitude of re-
ception at any point varies according
to the modulation. The system is

o% 50%,

[€D] (2 (3)

«“LIGHTHOUSE "’ MODULATION. The
diagrams show the distribution of radia-
tion in a horizontal plane of (1) an
unmodulated carrier wave, (2) carrier
wave plus sidebands at 5o per cent.
modulation, and (3) 100 per cent. modu-
lation. The diagrams must be imagined
to be rotating around their centres at the
modulation frequency. -

rather like a lighthouse, from which
the output of light is uniform, but
when viewed from any point it is seen
to flash on and off. If the modulation
is sinusoidal and 100 per cent., the
horizontal radiation pattern is heart-
shaped and rotates at the modulation
frequency. So although the output
remains constant, at any receiver it
will appear to fluctuate from zero to
double the average, just as in the con-
ventional system of amplitude modu-
lation. )

This result is obtained by feeding
a central aerial with a steady carrier
wave, and four outer aerials with the
sidebands, the phases of the latter
being adjusted so that they add and
subtract from the carrier radiation,
converting a. circular distribution into
a heart-shaped or some intermediate
form, depending on the depth of
modulation. C

Here, then, we have a modulated
transmitter from which the total out-
put need not vary (although in any
one -direction -it must), and in which
the frequency need not vary (although
extra frequencies must be intro-
duced). ‘“CATHODE RAY.”

The ¢¢ Fluxite Quins’’ at work

When moving the wireless onz day,
00 tripped down the stairs, sad to say.
““Are you hurt ?°’ hollered Ol.
*“Not a bit, darling boy 1"
*“But that set’ll need FLUXITE,” growled EH.

See that FLUXITE is always by you—
in the house—garage—workshop—
wherever speedy soldering is needed.
Used for 30 years in Government
works and by leading engineers and
manufacturers. Of Ironmongers—in

tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-
SPACE SOLDERING SET—compact
but substantial—complete with fuil
instructions, 7/6.

Write for Free Book on the art of
“ soft” soldering and ask for Leaflet
on CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire at the cross~
ings AND SOLDERED. This makes
a much stronger wheel. It's simple—uwith

FLUXITE—but IMPORTANT.

THE FLUXITE GUN

puts Fluxite where you want it by a sim~
ple pressure. Price1/6, or filled 2/6.

SRASsSAssaAsEMMsEEZasmss
e RSN BN AENE NS NN BN WG

FLUXITE LTD.
(Dept. W.W.),
BERMONDSEY
STREET, S.E.1.

ALL MECHANICS W/ZL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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Accumulator Shortage
IT is reported, 1 notice, that num-
bers of battery-operated -sets are
going out of use in parts of Scotland
owing to the impossibility of obtain-
ing batteries. Accumulators seem to
be the chief trouble ; dry HT batteries
are not so hard to come by. So great
is ‘the shortage of filament accumu-
lators that battery sets are being
disposed of at any old price. A
curious state of affairs, for not so very
long ago almost any kind of receiver
was worth quite a bit, I wonder
whether it as occurred to set users and
to service-men in those parts that the
secondary cell is by no means the
only one that can be used for dull-
emitter filament heating; it's un-
doubtedly the best kind of cell for the
purpose, but in an emergency .there
are always primary cells—wet or dry
—which, if not so economical to
operate, will at any rate do the job
and avert the mnecessity for putting
battery receivers out of action. To
the confirmed non-stop listener, who
keeps his set switched on during every
waking hour, primary cells would be

prohibitive in cost, but they will un- -

doubtedly help those who_prefer a
little news and entertainment by wire-
less to none at all.

-. - -
Outdoor Radio

-
HILE I was at home the other
day for a precious 24 hours’
leave my ears were assailed by a horrid
din coming from a -house some 200
- yards away. The loudspeaker of a
wireless set was blaring away full bore
—and you know the {frightful dis-
tortion that results when a small set
in full blast is heard at a distance.
I waited for a bit, hoping that the
noise would presently cease. It didn’t,
so I walked along to see what on
earth was happening. I found an
evacuee guest of my neighbour’s
busily engaged in mowing the lawn.
To lighten his labours he had taken a
portable set out of doors with him and
had turned up the wick to make the
sounds from the loudspeaker override
those from the lawn-mower. Though
my soul was full of pent-up fury, I
remembered how much can often be
done by gentle methods. He had
earned, I suggested, a glass of beer,
and I begged him to come to my house
and have one. Making sure that the
set was left blowing its head off, I
led him to my bhome and gave him his
cooling draught in the garden, which

was filled with the welter of hidéous
sounds from his speaker. ‘“‘I'd no
idea,’’ said he at length, ‘‘ that miy set
was kicking up such a row.”” ‘ Well,
you know now,”’ I returned, ‘‘and I'm
sure I can rely on you not to mﬂmt
such suffering again.

Draw It Mild

That did the trick. There’s no way
of convincing a fellow that his set’s
causing a nuisance like getting him
to come and hear for himself. Equally,
there is no better way of making sure
that your loudspeaker doesn’t offend
than by taking a stroll outside your
domain when its working. It’'s sur-
prising sometimes to find how far the
sounds of a loudspeaker will carry
through open windows even when the
volume doesn’'t seem unduly great
inside the house. In these. days,
when most folk are working long hours
and many have night duty to do and
must rest in the daytime, it behoves

us to be specially careful not to dis-

turb our friends and neighbours by
letting our loudspeakers flood their
homes with noise. So remember the
old proverb and don’t let your radio
meat be the other fellow’s poison !

T "™

A Backslider

THE issue of Wireless World con-
taining ‘‘Free Grid’s’’ counter-
attack on me unfortunately followed

me from address to address on a tour
of inspection that I was then making,
and didn’t catch me up until it was
too late to deal well and truly with
it, for by that time Press day had come
and gone. The kind of fellow who
apparently believes that the Greek
language was the offspring of Hebrew
is capable of writing or saying almost
anything. And the man appears to
be either without memory or without
morals. Has he forgotten how during
our last sojourn together at Princetown
(which, we agreed, should always be
spoken of as our post-graduate course
at Princetown) we resolved to turn
over each his new leaf? Does nothing
remain in his memory of the great -

oath we swore never to disclose each

other’s murky past—unless it were
made really worth our while te do so?
I grieve for him. He may misquote
Plato for his own ends, but I fear that
unless he mends his ways the gentle-
man who is the arch-misquoter for
similar purposes may be preparing,
hot and {free, his largest grid for
F. G.’s reception.

u T T

Smaller Lights

IN the lay papers suggestions have

been made that more 200-volt and
230-volt 5-watt and xo-watt lamps
should be made available so that
people might economise in their con-

sumption of electric current by using

issued in conjunction with “ Wireless World »’
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AM.LE.E 4/6 49
“ WIRELESS WORLD ¥ GREAT CIRCLE PROJECTION 2 23
MA . =
B.V. A LIST OF EQUIVALENT AND PREFERRED )
ALTERNATIVE VALVES . 1/- i1
Obtainable from Leadm Booksellers and Rculway
Bookstalls or by post (rem'ttance with order) from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1




them in passages and other places
where only a dim light is needed. 1
don't know whether anything will be
done to increase supplies of these,
though I much doubt it. But anyone
who has an old mains transformer with
4-volt or 6-volt windings can easily rig
up small lights for himself, using
6-volt car sidelight bulbs or 4-volt
flashlamp bulbs as the case may be.
The HT windings should be made
safe by sealing up their ends, or,
better still, the transformer may be
completely enclosed in a perforated
box. Again, if a 200/230-50-volt or
200 /230-25-volt transformer is avail-
able it may be pressed into service,
for low-wattage bulbs for both 50 and
25 ,volts are, I believe, available.
Actually it’s surprising to find what a
-small wattage will give light enough
to guide one’s footsteps and save one
from barging into obstructions. I
have several tiny lamps in my cwn
home, and a {riend has a corridor some
40 feet long, with two steps in the
middle of it, in which ample illumina-
tion for safety is given by two minia-
ture bulbs suitably spaced.

Low-capacity Cables

Flexible Types for Laboratory

Equipment and

UHF Experimental Work
THERE is always a steady demand

for screened low-capacity cables
for laboratory cquipment and experi-
mental work af high frequencies, and
requirements cover a wide range of
dimensions—electrical and physical.
Having recently had the opportunity
of examining some representative
samples of concentric cables made by
the Telequipment Co., 16, The High-
way, Beaconsfield, Bucks, we would
hazard a guess that there are few re-
quirements in this particular line that
they are unable to meet.

The most popular type made by thls
firm is the ‘‘Co-Ax’’ flexible cable
consisting of a central conductor
separated from an outer braided con-
ducting covering by a string of hollow
beads of low-loss material known as

‘“ Megastyrene.”’

The beads give a
remarkably high degree of flexibility,
and are formed in such a way that

Wireless Worid

there is the minimum surface touching
the inner conductor.

Capacities as low as 15.7 uuF per
yvard are available, and characteristic
impedances available range from 7o
to 214 chms. Exterior coverings and
finishes can be supplied to mdlwdual
requirements.

“Introduction to Valves”

HIS book, of which a preliminary
announcement  appeared last
month, is now ready. It is a manual
for those who, with little or no pre-
vious experience, are called upon to
handle valves, cathode-ray tubes, and
associated devices. It is thus an
extremely . useful book for actual or
prospective members of the wireless
branches of the Services.

After a preliminary chapter on the
nature of electricity and thermionic
emission, the author, F. E. Hender-
son, A.M.L.LE.E., goes on to describe
electron currents and the functions of
the various electrodes in a simple
valve. Succeeding chapters deal with
practical applications of these prin-
ciples to mcre complex valve types;
with the uses of the valves and their
functioning in typical circuits.

Finally, cathode-ray
stabilisers are treated. ‘‘ Introduction
to Valves,”’ which contains 112 pages,
is liberally illustrated with diagrams.
It is published and distributed from
the offices of Wireless World on behalf
of the General Electric Company of
England, and costs 4s. 6d., or by post

-from our publishers, 4s. gd

The Wireless Industry

HE difficulties which some manufac-

turers are experiencing in using the
new lead-rich solders have been met
by instructional literature from well-
informed sources. This shows that the
trouble disappears when the temperature
of the soldering bit is adequately con-
trolled. Facts and figures are provided
in Reference Shect. 2 issued by Multicore
Solders Ltd., Bush ' House, London,
W.C.2.

The July number of *‘Tin and Its
Uses,”” issued by the Tin Research In-
stitute, Fraser Road, Greenford, Middle-
sex, is devoted to the need for economy

Specimen section

of “Co-Ax’’ cable

showing internal
construction.

and points out that 30,000 tons are nor-
mally absorbed annually in making
solders.

. tubes and
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VORTEXION

90w. AMPLIFIER CHASSIS

A pair of matched 6L6’s with 10 pe 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 n, separate
rectifier provides bias.

The 6L6%s are driven by a 6F6 triode cannected through a driver
transformer incorporating feed-back. This is preceded by a 6N7,
electronic mixing for pick-up and microphone. The addmonal
GF5 operating as first stage on microphone only is suitable for any
microphonc. A tone control is fitted and the large eight-section
output transiormer 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 be
matched using 21l sections of windings and will deliver the full response
(40-18,000 c/s) to the loud speakers, with cxtremely lew overall
harmonic distortion.

CHASSIS with valves and plugs ... £17 10 0
Moving Coil Mic: ophones ....................

Chromitm Mic opboge Stands, from ... ... ..

Many hundreds already in use

15w. AC & 12-VOLT DC AMPLIFIER

TYPE CP20

This small Portable Amplifier operating either from AC
mains or 12-volt battery, was tested by the “ WIRELESS
WORLD,” October 1st, 1937, and has proved so popular
that at t s’ d d it ins 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 to 18,000 cfs and a
lower of 30 c¢fs. Its performance is exceptionally good. Another
outstanding feature is its exceptionally low hum level when AC
operated even without an carth connection. In order to obtain
the maximum undi torted output an input to the microphone jack
of 0.037 volt was required, The two independeni volume controls
enable one to adiust the gain of the amplfier for the came power
output from both sounices, as well as superimpose one on the other
or fade out one and bring the other up to full volume. The secondary
of the output transformer is tapped for loud speakers or fine im-

pedances of 4, 7.6 and 15 ohms,  Prices
£1212 0

AC and 12-voli CHASSIS with valves, cfo. ..
AC only CHASSIS with valves, ofe. ........ £8 18 6
Gauze Case for either chassis, 12/6 extra,

Plus 259, War increase on 2il abovo prices.

Orders can only be ted apainst Gov f Con’racts.

Vortexion Lid., 257, The Broadway,
Wimbledon, S.W.19. ’Phonc: LIBerty 2814
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Letters to the Editor

Pick-up Construction : Testing for Deafness :
The Compensated Diode |

Home-made Pick-ups

-SHOULD like to add a few remarks
to the information given in the
article ‘‘ Making a Moving Coil Pick-
up’’ in your July issue. There is
much scope for this sort of thing, par-
ticularly as the constructional work is
not beyond the powers of amateur
mechanics, given. a sound design.

Since February of this year I have
been working along very similar lines,
arfd have evolved a pick-up—
strangely enough using an ‘‘ Eclipse
magnet and Silent Stylus needle—
with a similar response curve but
much lower voltage output.

It is not generally realised that there
exist three possible modes of vibration
which might provoke igregularities in
the response curve; these were enu-
merated by P. G. A. H. Voigt in
Wiveless World, March, 1940, and of
these I have found the torsional re-
sonance of the tone-arm to be most
troublesome. This is probably the
type of resonance referred to in the
last page of Mr. Brierley’s article, and
in my experience it always exists with
a tone arm having a symmetrical cross
section, e.g., a hollow tube. It can,

.

Sketch showing TONE ARM

coincidence of

from old pencil erasers), each of which
has a needle embedded in it. The
change can thus be made with suitable
tools in the seclusion of the workshop.
In conclusion, might I congratulate
Mr. Brierley on opening up this new
field of constructional work?
GEORGE A. HAY.

Riding Mill, Northumberland.

“ Hearing Aids for the Million”

IN the event of the British Medical.

Association agreeing with Mr. J.
Stanley Jowitt's provocative views
(August Wireless World) on the desir-
ability of restricting the handling of
deaf aids to persons instructed in both
medical and electrical aspects, it is
doubtful what prospect they would
have of displacing those already in the
hearing-aid trade. Mr. Balbi’s graph
gave the magnitude of the trade
already built up by selling agencies.
Perhaps he could tell us what propor-
tion of these sales were -effected
through medical recommendation..

In the meantime, could Mr. Jowitt
suggest a course of medical reading
suited to those of your readers who

MAGNET

AX1S OF
TONE ARM

azes of tone
arm and mov-

ing system.

however, be made vanishingly small
by arranging so that the axis of rota-
tion of the moving system is coinci-
dent with the tone-arm axis. The
diagram illustrates this roughly in the
case of my own pick-up. The general
effect is to reduce the moment of any
torsional forces set up by the elasticity
of the arm about the moving system
to zero,

The arrangements for changing
needles of such small size are import-
ant, and, in my opinion, something
more solid than a mere push fit is
necessary in a material like celluloid.
The insertion and withdrawal of many
needles is sure to enlarge the hole pro-
vided, with econsequent increase of
‘“buzz,’”’ top cut-off and other similar
troubles. In my own pick-up this has
been taken care of by the use of in-
terchangeable rubber blocks (made

e

RECORD SURFACE

are sufficiently interested to apply
themselves to the subject? If all exist-
ing literature is so highly technical as
to be only understandable by those
with a specialised training, would not
the British Medical Association do well
to sponsor diffusion of a few guiding
principles, preferably in a book for
the benefit of all concerned? Perhaps
Mr. Jowitt would do this himself.

C. B.’s ““ predictor’’ is an excellent
idea. I do not think, however, that it
should be developed at the expense of
audiometer tests, but rather in supple-
ment of them. Deaf people are prone
to choose an instrument of ‘‘ mellow
tone”’ and lowest intelligible volume
rather than one which restores the
widest frequency 1inge with a reserve
of power. This is simply because they
have forgotten the true loudness of
sounds, if they ever knew them.

© choosing a deaf aid gives

Testing instruments and hearing
aids must be improved until the
choice of a hearing aid isremoved from
the patient to the aurist. A patient
undue
weight to size, appearance and price.
A test with nonsense syllables as often
as not reverses a decision.

JOHN A. HAMILTON.

Murtle, Aberdeenshire.

“Improving the Diode Detector”

THE suggestion made by G. A. Hay

is certainly ingenious, but the im-
provements are not likely to be so
marked as at first sight appears. In
my article in Wireless Enginecr,
January, 1937, page 24, it is shown
there that the distortion due to a ratio
less than unity of AC to DC load in
the. non-delayed AVC valve can pro-
duce appreciable distortion in the de-
tector valve, and I feel that the
author is unwise to assume that dis-
tortion produced by. the resistance R3
in his Fig. 2 will be so much less than
if that resistance were included as the
AC load of R1, the detector diode load
resistance.  Incidentally, if C3 and
R3 formed the AC load of the main
detector, the permissible modulation
percentage would be go per cent., so
that the practical advantage of the
circuit is not so obvious.

Another point whick seems to have
been forgotten is that the condenser
C3 provides a long time constant in
the diode Vz circuit, so that when the
signal fades the voltag> across C3 will
fall at a very much slower rate than
that across Ci, i.e., the DC back-

‘balancing voltage will still remain

when the DC voltage on the main
detector has dropped to quite a low
value. There is therefore every possi-
bility of producing considerable distor-
tion due to over-biasing V3 during
fading. Added to this will be the fact
that for satisfactory volume control
R1 and R2 will need to be ganged.

K. R. STURLEY.

Marconi School cf Wireless Com:

munication.

[The author writes: Dr. Sturley’s
criticisms are apparently based on a
partial misapprehension of the in-
tended uses of the compensated diode
detector. He is obviously thinking of
its application to the general-purpose
superheterodyne. The standard of per-
formance of the orthodox diode detec-
tor can be made so good that the



distortion which it introduces goes
unnoticed in the much greater distor-
tion caused by such factors as non:
linear IF amplifiers, fading, etc. It
is only in the field of high-quality local
station reception where fading is zero
or at most very slow and of small
magnitude that the compensated form
of detector would confer any material
advantage.  Under these conditions
most of Dr. Sturley’s remarks do not
apply, though, of course, they are
true of the general-purpose set.

In the first place the connection of
a second diode rectifier with unequal
AC and DC loads to the output of an
RF amplifier will only cause distortion
of the modulation envelope if the
amplifier is a constant current genera-
tor, i.e., a conventional RF pentode.
The degree of fidelity attainable with
the compensated diode is so high that
some more linear form of RF amplifier
is necessary ; in practice we are limited
to one such as the Colebrook double
triode amplifier (J.I.E.E., Vol. 74, p.
187) as used in my own receiver, in
which the last wvalve acts sub-
stantially as a constant voltage
source, thus ensuring complete ab-
sence of distortion of the modulation
envelope by the presence of C3 and
Rj3 in the circuit -of V2.
Dr. Sturley has not mentioned the
fact that, in the work quoted in his
letter, the results were worked out for
direct capacitive coupling between RF
valve and AVC diode, whereas in my
own arrangement the coupling isinduc-
tive through a step-down transformer.

While it is true that fading of the
rapid kind would cause excessive bias
© to appear on the AF amplifier, this
detector would never be used under
such conditions, and hence the prob-
lem would not arise.  Slow fading
would cause only slight changes in bias
which would be of no importance.
Again, the use of Rri and Rz for
volume control would not be contem-
plated, as they are carrying direct cur-
rent, and this fact would give rise to
noisy operation. Volume control in
the AF amplifier is much better.

In conclusion, might T point out
for the benefit of those who have
shown interest, that the compensated
detector, while resembling outwardly
a push-pull arrangement, has no con-
nection with the latter and works in
an entirely different manner.—ED.]

A Correct;on

{x a letter from Dr. John H. Mole in
the August Wireless World the figure for
suspension stiffness should be 1go grams
per mm., and not 16 grams.

The Editor does not necessarily endorse
the opinions of his correspondents

In addition, -

Wireless World
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COMMUNICATIONS :DEPEND....

BULGIN
JACKS

Large and
range of Jacks, standard to

comprehensive

B.S.S. 666, fixing with single
{” hole to panels 0.036—0.250”
thick ; single-, double-, and triple-
pole, with and without switching.
Only 21" max. rear depth. ¢Panel-
area’ taken up=-%&" X }” average.
Best bakelite insulation, nickel-
silver leaves, silver switching-
- centacts.

PARTS....

JN countless instances quite in-
tricate pieces of apparatus are
wholly dependent on the proved
reputation and reliability of their

component parts.

All products from the House of Bulgin
are pre-eminent for superior design

and workmanship and every article

bearing our Trade Mark has to pass
exacting and exhaustive tests during

the course of its production.

We ask the kind indulgence of the

Trade on delivery until peaceful

conditions return.

“The Choice of Critics”

A

F BULGIN & CO. LTD,, BY-PASS RD., BARKING ESSEX.,
TEL. : RIPPLEWAY 3474 (4 Imes)
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. 'VARYING BANDWIDTH -

ONE way of varying the bandwidth

of a tuned amplifier is to widen the
response of a normally highly resonant
circuit by means of a shunt resistance.
Another is to use positive reaetion to
sharpen the response of a circuit which
is normally of medium selectivity. Both
methods involve complications which the
method shown in the figure avoids.

The circuit L, C is of medium selec-
tivity as indicated by the resistance Rr,
and is assumed to be fed by a high-
impedance valve (not shown). The

Circuit for variable -
- Selectivity.

o}
it

Rl
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cathode of the amplifier V is tapped
through a resistance R3 to the in-
ductance L, whilst a further resistance
Rz is included in the anode circuit.

In operation the resistances Rz, R3
apply positive reaction to the tuned cir-
cuit L, C, thereby increasing its selec-
tivity, whilst at the same time they
apply negative feedback to-the amplifier,

80 as to keep the amplitude of the output

constant.
E. L. C. White and E. W. Bull.
Application date June 8th, 1940. No.

542469.

BAND-SPREAD TUNING

HE use of capacity trimmers for this

purpose is wusually unsatisfactory
because the degree of ‘“spread’ to be
obtained varies from point to point of
the tuning range. A move uniform
band-pass effect can be secured by vary-
ing the inductance of the tuned circuit,
but this leads to mechanical difficulties
in a multi-wave receiver.

The invention discloses an arrange-

ment which is intended to remove the
last mentioned difficulty by using an
inductive trimming device which doces
not form part of the tuned circuit proper
but is coupled to it. For instance, the
trimmer may consist of two inductances-
in parallel, cne b-ing variable and the
other of fixed value and coupled to the
inductance of the tuned circuit. The
current in the wvariable limb of the
auxiliary circuit, and therefcre its effect
on the tuned circuit, will naturally de-
crease as the signal frequency rises, but
this can be cfiset by inserting a suitable
fixed condenzer between the two limbs.
One such trimming circuit can be pro-

RECENT
INVENTIONS

A Selection
of the More Interesting
Radio Developments

vided for each wave-band and con-
veniently  brought into operation by a
control ganged to the wave-baud switch.

The Mullard Radio Valve Co., Ltd.,
F. Caplin, and C. E. Payrie. Application
dates July 9th, 1940, and February 18,
1941.0 No. 542611,

A DF INDICATOR

- A RADIO compass for giving a steady

reading both of direction and sense,
from -a constantly rotating frame aerial,
is characterised by the use of a com-
paratively rugged type of indicator. The
current from the rotating frame is com-
bined with that from an associated
vertical aerial to give a cardioid re-
sponse. The resulting current is rectified
and fed to the coil of an electromagnet
which is rotated below a copper disc at
the same speed as the aerial.
magnetic poles are produced in the copper
disc along a line that coincides with the
critical line of the cardioid curve. A

. permanent magnet pivoted on the same

rotating shaft will then swing into this
line, carrying with it a mneedle, which
indicates both the direction and sense of
the distant beam. A similar result, free
from sense ambiguity, can be derived
from a rotating frame aerial used alone, -

- provided the electromagnet is rotated at

twice the speed of the aerial.

Standard Telephones and Cables, Ltd.
(assignees of N. E. Klein). Convention
date (U.S.A.) October z5th, 1939. No.
542564.

AF AMPLIFIER WITH NEGATIVE
FEEDBACK

IT is common practice to apply degen-

erative back coupling to an AF ampli-
fier, both to improve its frequency re-
sponse and to diminish the effect of any
residual mains hum. There is, however,
a tendency, owing to the phase shift pro-
duced by the circuit capacities, for the
feedback to become regenerative at the
higher frequencies.

In order to prevent this an auxiliary
voltage is fed back from the output

" transformer to the input through a lead

including a resistance and a capacity

‘The British abstracts published here

are prepared with the permission

of the Controller of H.M. Staiicnery

Office, from specifications cbtainable

at the Patent Office, 25, Southampton

Buildings, Lendon, W.C.2, price 1/-
each.

As a result-.

having a sufficiently’ low impedance at
the higher audio frequencies to ensure
that the resultant of the two feedback
voltages remains degenerative at the
highest frequencies to be amplified.

The British Thomson-Houston Co.,
Lid. Convention date (U.S.A.) August
17th, 1939. No. 543035.

RESONATOR FOR FREQUENCY
MEASURING .

THE drawing shows a compact com-
bination for measuring very high
irequencies. It includes a closed resona-~
tor AB of the concentric line type, the
inner conductor or rod B being provided
with a micrometer head M for adjusting
the length extending inside the resonator
for tuning purposés. = The anode of a
diode rectifier D is connected to a slotted
spring member S which makes firm con-
tact with the rod B about one-tenth of
the way up and is connected at its lower
end to the base of the resonator. The
cathode lead of the diode is brought out
to an external metering circuit through
insulating ‘‘studs,”” the leads from the
heater clement being similarly arranged.
The frequency to be measured is intro-
duced into the resonator by capacity
coupling through a small flat terminal
K on the inner conductor of a trans-

s _ T

LA

Meter for
ultra-high
frequencies.

‘mission line T. The length of the rod B

is adjusted until the rectified current
delivered to a meter connected in series
with the cathode of the diode rises to a
maximum. DBy placing the diode D at
the lower or short-circuited end of -the
concentric-line resonator, it is kept out
of the voltage node of the standing wave
set up inside the system.

Electrical Research Products Inc.
Convention date (U.S.A.), 26th July,
1939." No. 543052. .
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Valves

Research work in the leather industry
often requires the conductimetric analysis of
solutions encountered in the tanning, prepa-
ration and finish of various forms of leather.

Considerable improvement in this
analytical technique has recently been made

possible by the use of special apparatus

WIRELESS WORLD
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and Leather

which was designed around Mullard Valves.

This is one of the many problems which
constantly arise in the control of industrial
processes ; and the reason that the answer is
so often found in the application of the
thermionic valve is because there is a Mullard
Valve for the purpose.

MULLARD

THE MASTER VALVE

A Valve for Every Purpose

DOMESTIC - COMMERCIAL - INDUSTRIAL - SCIENTIFIC - MEDICAL - EXPERIMENTAL

THE MULLARD WIRELESS SERVICE COMPA&Y LIMITED,

CENTURY HOUSE,

SHAFTESBURY AVENUE, LONDON, W.C.2. (42B)
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LORAIN COUNTY RADBIO CORP.

OHIO

MAKERS OF
HIGH QUALITY AUTOMATIC 1-WAY
RADIO TELEPHONE EQUIPMENT

' STANDARD MODEL COMPRISES 75
WATT CRYSTAL CONTROLLED SIX-
CHANNEL ~ TRANSMITTER ~ WITH
SIX ‘RECEIVERS. AUTOMATIC
CALLING BY DIAL TELEPHONE. -
ANY SELECTED FREQUENCIES
WITHIN 2/10 MCS.

QUICK DELIVERIES EX US.A.
IF GOOD PRIORITIES AVAILABLE

SOLE BRITISH AGENTS :—
ELECTRONIC
HEATON MOOR
ENGINEERING ‘
STOCKPORT, CHES.
SERVICES LTD. TEL.: HEA. 3107

24 STANLEY ROAD

Can your products be improved by
the use of extruded plastics? Our
technical advice is at your service.

EXTRUDED PLASTICS

TENAPLASLTD. HeadOffice: 7T PARK LANE,LONDON, W.1-
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INSTRUMENT CASES

Qur f{ully equipped modern factory produces all types of meta]
instrument cases, radio chas:is, panels, brackets. boxes and other
metal components. Complete amplifying equipments designed and
manufactured for special requirements.

Enquiries to be addressed to our Head Office :—Alfred Imhof Ltd.,
112-116, New Oxford Street London, W.C.1. Museum 5944
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NOBODY
WANTS TO
HANDLE IT!

It’s one of those jobs bristling with difficulties, a job that it
needs considerable courage to tackle at all. Never mind if the
grawing’s come back so often that it’s wearing thin, let us see it
—and If it can be stamped or pressed, we’ll find a way of doing it.
We make all sorts of small stampings and pressings to customer’s
specifications—and we specialise in the overing of tough proposi-
tions.

F.Dowlers Sons

ASTON BIRMINGHAM
f S e e e e e s B S e S
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CLASSIFIED ADVERTISEMENTS. The charge is 6/-
for each paragraph of 2 fines or less, and 3/- for every
additional line or part thereof, average 7 words to a
line, Each paragraph is charged separately,

ADVERTISEMENTS for the October issue are ac-
cepted up to First Post on Wednesday, September 9th,
at the Head Offices of Dorset House, Stamford Street,
London, S.E.l, or one day earlier at provincial Offices.

THE PROPRIETORS retain the right to refuse or
withdraw advertisements at their discretion. They
areé not responsible for clerical or printers’ errors
although every care is taken to avoid mistakes. Cheques
and postal orders should be made payable to lliffe &
Sons Ltd. and crossed. Notes are legal tender and
cannot be traced if lost in transit.

ADVERTISERS may have letters, othcr than circulars,
addressed to numbers at this office. The words Box
000, cjo ‘' WIRELESS WORLD " must be paid for
and a further 1/- added for registration and forwarding
replies.

DEPOSIT SYSTEM. Full particulars upon application
to ‘the Deposit Dept., ‘‘ Wireless World >’ Dorset
House, Stamford Street, London, S.E.1.

~ TRANSFORMER
TECHNIQUE

Reprints are now available
of the paper recently pre-
sented by Dr. N. Partridge
to the British Institution
of Radio Engineers on the
“subject of Harmonic Dis-
tortion in Audio Frequency
Transformers.

R

Copies will be sent frez
and post free to profess-
ional engineers and tech-
nicians upon application.
The paper is of purely
technical interest, and, as
suppliesare strictly limited,
we regret we are unable
to respond to requests
3 from interested amateurs.

¢

Ph.D., B.Sc,, M.Brit.I.R.E., A. M 1E.E,
King’s Bldgs., Dean Stanley Street,
LONDON, S.\W.l. ’Phone: ViCtoria 5035
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ARMSTRONG

We still have a limited number of new
and unused component parts, as below :—

ving Coil Speakers, available at the old prices, These
{l‘peg;kglros are suitable for ’nse with practically all Armstrong
Chassis :— .
10in. Model, 1,000 ohms Field, fitted with centre tapped trans-
former for Push-pull output, Price 85'-, post 1/-
8in, Model same specification. Price 21/-, post 1/-.
Genuine Low Loss 3-gang .0005 Tuning Condensers with Ceramic
ineulation, as fitted to our AW125 chassis, and can be used for
any purpose where a high quality condenser s required. Price
12/6. - Or with dual ratio slow-motion drive, 17/6.
Aluminjum Screens, 61 x 63in. with 3/16 right ancle edge. S:uitable
for constructing screening boxes, ete. Price 5/- per half-dozen.
Glags Tuning Scales, 7§x4%in. Station names and metres.
Types to covgr 2,3 a,n'd 4 wavebands, Price 3/6.
485 ke, High < Q* JF Transformers, Litz wire wound, fitted
with Tron Cores and Ceramic insulated trimmers. Price 18/6

pafr. -
SPECIAL OFFER ! Amplifier Chassis in heavy gauge steel,
cadminm plated, 173 x10x 3in.,» driled 13v., transformer.
choke and recessed at one end for speaker. Also suitable for
experimental ** hook-ups,” FPrice 5/6. Fostage 1/-, Reduced
prices for one dozen or over.

Latest Type Wavechange Swifches operated by Press Button
mechanism of robust construction. Suitable for switching aerial
-and oscillator circuits on 4-waveband receivers. Equally
suitable for many other purposes. Supplied complete with
xnobs and bronze escutcheon. Price 8/6.

Me*al Screening Cans, Brand-new, 3lin.x 2}in., complete with
bases, 4/6 per dozen. TPostage 9d.

*
ARMSTRONG MANUFACTURING CO.
WARLTERS ROAD., HOLLOWAY, LONDON, N.7
"Phone : NORth 3213
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Advertisers  and buyers are reminded that
under Defence Regulations 1939, Statutory
Rules and Orders 1940, Number 1689, a per-
mit (T 99 () must be obtained before sale
or purchase of certain electricel and wireless
apparatus, particularly such walves and ap-
paratus as are applicable to wireless trans-
mission.
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RECEIVERS & AMPLIFIERS—-SECONDHAND, ETC.
.L URPHY, A92; £12/12.—Box 2715, ¢/o The Wire-

less World. 1167
ROPHY ¢ 8, pericct condition.—~Bond, Bank
House, Station Parade, Fasibourne. (1173

ATIONAL NC-101X, energised speaker; best cash
offer secures.—Box 2716, ¢/0 The Wireless World.
(1170

-M.V. Model 800, 110 guinea Iligh Fidelity 15-
valve 5-waveband Autoradiograms, as new: £85.
—Broadcast and Acoustic Equipment Co., Lid., Tomb-
land, Norwich, 1201

N

DDYSTONE E.C.R. Communication Receiver, per-
fect in all respects, £45; new spare valves;
cellers by appointment.—Myers, 269, Goodman 'Per-
X (1196

race, Leeds, 10

FOR Sale, W.W. amplifier, 1 1.F. tuner and Epoch
Domirno speaker, in perfect working order, £35;

also pair Browns ‘“A "’ telephone receivers (4,000),

£2/10—Box 2725, ¢/o Wireless World. [1192

£19,-—Ngw unused Baker “ W.W.” 2R.T%, receiver,

with p.p. qual. amp. chass.,, 10 valves, inc.
tone cont. stage, 8 watts tri, out. and 2 Baker Super
P.M. LS. for same; £6.—180, Burnley Rd., Black-
burn. ’ [1172

OCUR Band S$.8. Tuner Unit, 4/12 type, P.P. Qual.

- Amph., Collard Motor, Piezo P.U., special walnut
cabinet and special separate 4ft. square walnut baffle
with super auditorium speaker. outfit built by Sound
Sales, Ltd., 1938, based on W.W. Qual. Amph. Care-
fully used. as new. Present factory price £76. offers
considered. Full enquiries at Company if necessary.—
Box 2711, ¢/o The Wireléss World. {1162

) . Wanted .
‘ IRELESS World ” P.P. Quality Amplifier.—Box
2727, ¢jo Wireless World. {1191

G.D. Radiogram, latest large model required; spot
cash.—Burlon, Little.Broom St., Birmingham, 12.

[11786

ANTED, “W.W.” Quality Rec. and Amp., L.S.
and cabinet.—Windle, 337, Myrtle TRd.,. Shel-
field, 2. . {1208

E Otfer Cash for Good Modern Communication
and All-wave Receivers.—A.C.8. Radio, 44, Wid-
more Rd., Bromley. {9948

EW or Uscd Receivers, Amplifiers, Meters, Con-
verters, Radio and Electrical Accessories. . Very
high prices paid for really clean apparatus.—'Phone:
Gerrard 4447 [9696

OLUME Expansion TUnit with Self-contained
Power . Supply; prefer- GLE.C. or Pickard pai-
tern described in Wireless World, Aug. and Dec., ’37,
respectively; please write particulars, price.—Sqn. Ldr,
Grant, Exning, Newmarket. | riieq

ONDON CENTRAL: RADIO STORES Will Pay
good prices for Receivers, Radiograms, Amplifiers,-
Dynamos, Converters, Test Equipment, Electric Gramo-
phone Motors, and all Radio and Electrical Acces-
sories.—London Central Radio Stores, 23, Lisle St..
London, W.C.2. Gerrard 2969. {9836

NEW MAINS EQUIPMENT
ORTEXION Mains Transformers, chokes, etc., are
supplied to G.P.O,, B.B.C., L.PJ1.B.; why not
you? Imitated but unequalled. Orders can only be

accepted against Government contracts.

ORTEXION, 1.td., 257, The Broadway, Wimbledon,
London, 8.W.19. ’‘Phonc: Lib. 2814, (9942

Wanted
“TAN’I‘ED, mains transformer, suitable for W.W. P A.
amplifier {output 4v. 2.5a. C.T. (twice), 4v. 2a.

C.T. (twice), 4v. 9a., C.T. 500-0-500v. 120mA,
350-0-350v. 120mA).—Brockbank, Greenwood, Spring
Hill Park, Lower Penn, Wolverhampton, {1181

MORSE EQUIPMENT
ULL Range of Transmitting Keys, practice sets and
equipment for Morse_ training.-~Webb’s Radio, 14,
'Phone : Gerrard 2089. [9553

F

Soho St., London, W.1.
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WORLD’S LARGEST
EXCLUSIVE TUBE
MANUFACTURER

Millions of Raytheon Receiving and Trans-
mitting Tubes are givirg faithful service in all
the Allied theatres of war and they will be
ready to give you equally good service when
the present struggle comes to its successful
canclusion.

vewvvew

Raytheon production is backed by years of
experience of expert engineers who are
constantly pioneering tube design and
construction—constantly anticipating future
needs in a fast moving radio circuit field.

in

In tanks, planes, ships and on the shore
Raytheon serves.

Register your name with our Representative
now for your future benefit.

RAYTHEON
PRODUCTION CORPORATION
NEWTON, MASS., US.A.

Exclusively Rebresented by

Kingsiey Road,
Frank Heaver Lid. gjerc 4, N, Devon’
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LONG EXPERIENCE

GUARANTEES THE HIGH CLASS
PERFORMANCE OF OUR

HIGH
FREQUENCY
-IRON CORES

ACES DEVELOPMENT

CO. LTD.

37, CITY RD., MANCHESTER 15
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® VALVES ¢

AMERICAN AND INTERNATIONAL OCTALS ; XMost fypes
available as per last month’s advert. Also the following addi-
tonal numbers : 6AG, 14/- ; 6B6, 13/ ; 6C5, 13/- ; 89, 18/3. -
B.V.A. VALVES. A tew of the types available from our com-
prehensive stocks are as follows :— -
BATTERY TYPES—MAZDA OCTALS. L22DD, 9/2; Pen 25,

11/~

" MULLARD OR EQUIVALENT, w” 11/~ sc2, 12/10
TD];,9/2 PM22A, 11/~ ; PM2A, 7,4 ; QP22B, 15/3 x-wma
12/

MAINS TYPES—MAZDA OCTALS. TH41, 14/~ ; SP41,
12/10 le 12/10 ; HL42DD, 11/7; Pen 45, 12/10;

MULLA E TYPES. EMI, 11/~ ; ECHS, 14/- ; BK2, 14/-;
‘IEEB 112110 EFY, 12/10 EBCS, 11/7: EL3, 12/10;
1,

LLARD AND EQUIVALENTS. FW4-500, 18/3 ; VPiB,
12/10 DHA4, 14/~ ; FC4, 14/~ ; TDD4, 11/7 5 854V, 9/2.
UNIVERSAL TYPES—MAZDA OCTAL. VP133, 1210
HL133DD, 11/7 ; Pen 383, 12/10.

MULLARD SIDE CONTACTS. FC13, 14/-; £P13, 12/10;
VP134, 12/10 ; HL13, /2 ; CBL, 15/3.
MULLARD AND EQUSVALENTS. THIC, 14/-:; TH3CC,

14/— s VP13C,12/10 ; SP13C, 12/10 ; HL13C, §/2 ; TDD1SC,

REC‘T{F[ERS XNon-B.V.A. Replacement Types, all 14/6 each.
Replacements for American &0, 5Y3, 5Z4; Mareoni Qsram,
Us0, U0, U2, MU12; Mullard 1W2, IW3, l“4 DW2, D“d,
Cogsor 4921)1'. 306BU ; Brimar R1, R2, RR: Ph lips 1821 ete.
RADIO REFPAIR MEN, W make special arrangements for
your vaive problems, The faet that you do not see the valve
you require listed here does not mean wwe are without it—we
may be able to get it or snggest a suitahle alternative.

—e SPARES e—

AR except Clarostals, line cord, and fully shrouded mains trans-

formers are available as per last month’s display. Additional
items clude i—
MAINS TRANSFORMERS. 3850-0-350, 80MA., 4 volt, 4 amp.,

and 4 volt, 2 amp., for 200 to 250 mains, 24/6, plus 1/- postage.
ELECTROLYTICS, 8 MFD., 150 volts, 3/ each,
P.M. SPEAKERS. 8in. with Transformeérs, 24/6 each, Celestion
and Rola,
RE-WINDS to afl popular mains transformers, 21/8.
| SOREEN SLEEVING. 8d. per yard length.
_TERMS :—Post Orders only. Postage extra on orders under
C.0.D. Orders preferred,
J L]

BULL & SONS

Radio House, Melthorne Drive,
RUISLIP, MIDDX.

o

f OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an I. 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, radio service work.
We train them to be Successful!

N :’R‘@«_ann; CORRESPONDENCE ‘SCHOOLS'

Bept. 38,
ngsway, London; W.C.2

Please explain fully about your Imstruction in

the Subject marked X.

International Bulldmgs,

Radio Engi i o
, Radio Service Engineers
Elementary Radio Television
Axnd the following Radio examinations :

British Institution of Radio Engineers
P.M.G. Cerlificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircratt

. City and Guilds Telecommunications
Wireless Operator and Wireless Mechanic, R.AF.

TEST EQUIPMENT
T IETERS, all types, for sale, cheap.—Details, Box
2721, c/o Wircless World. {1185

ICKOK All-wave RF AF QOscillator and Freguency
Modulator, with Decibél meter; £20, or near
offer.—Lear, Feltham Ave., Molesey, Surrey. {118

ESTOSCOPE, used everywhere by radio service

X engineers, makes 20 important tests. Send for
interesling leafiet ** R1.”—Runbaken, Manchester, 1.
. {1074

Wanted
‘VLbTOV K772 Analyzer or EMI Equivalent Model
Box 2723, c/o Wireless World. [11

ANALYSER Section of Weston Meter Wanted. —37
Edgeworth Crescent. Mendon 7153 (Tel.) [1204

OSCILLOSLOPE 339 or 3339 preferred; also fre-
quency modulated oscillator.—State partmulars
and price to Grahams, 14, Exmouth 8t., Clerkenwell,
London, E.C.1 {1187

NEW LOQUDSPEAKERS
NE\V Delivery of Rola P.M. Speakers, 10in. 19/-
each, 8in. 17/6 each, 5in. 12/6_ each, postage
and packmg extra, all orders cod —Box 2714, cio
Wireless World. [1166

BAKERS SELHURST RADIO, the pioneer manu-
facturers of moving coil speakcrs since 1925,
Bakers’ brand new surplus speaker bargains; every
music lover interested in realistic reproduction should
write for iree descriptive leaflet now; £3/10, brand
new super quality iriple cone speaker permanent
magnet model; limited number available under list
price, wide frequenoy range, even response, ideal for
quality reproduction; leaflet giving constructional de-
tails of an infinite baffle cabinet suitable for use with
the above speaker free upon receipt of stamp.—Bakers
Sclhurst Radio, 75, Sussex Rd., South Croydon, [1187

ROL\ G12, Magnavm\ 66 BTII R.K., or similar.

—Cockson, Bramley Croft, Hmdhead [1193
ERRANTI D37 BSpeaker; give full details and
price.—Box 2718, ¢/o Wircless World. 17

AGNAVOX Duode 33, Veigt unit.—Jolly (xar-
dener, Maidens Gxeen Bracknell Berks, 'Phone
Winkfield Row 284. {1104

DYNAMOS, MOTORS, ETC -
ALL Types of Rotary Converters, electric motors,
battery chargers, petrol-electric generator sets,
etc.,, in stock, new and second-hand.
“IARD 37, White Post Lane, Hackney Wick, E9
“Tel.: Amherst 1393 1051

FOR Sale, E.D.C.C, rotary convertor, 220 DC to 230

37 amps, £8 net, plus carriage; good stocks
of all valvcs, AC, AC/DC, E series, Octals etc. Send
your requxrements on p.c. We may be able to supply
the valve you have been waiting for.—Radic Dept.,
Arding Hobbs L.td., Clapham Junction, S.W. 1[1182
LT Dynamos for Charging or Windmill, Lucas-

Rotax, 6-12 volts 8 amps. D.C,, 3rd brush weight
11lb., size 8in.x4lin.,, unused ex W.D., cost £10,
to clear 17/- each, carr paid; H.T. and LT G.EC.
double-end 6 volts and 600 volts, 17lb_ditte, 27/6
carr, pald.-—Elechdix, 19, Broughton St., London,
S.w.8. [9993

GRAMOPHONE EQUIPMENT -
Wanted
UTOMATIC Record Changer; pay value up to
£20. .-Box 2722, cjo Wireless World. [1186

ANTED, diamond cutting needle, also Rola G12
P.M.M.C. speaker.—Gregory, 51,. Higher Rd
Urmston, Manrchester. [11

CABINETS
E Regret That, owing to all our employees havin
joined H.M. Forces, we are unable to accep!
orders for cabinets except to callers, Limited stock
only We have a lar%e stock of radio components.—
L. Smith and (,o 289, Edgware Rd London,
2. Tel.: Pad. [9683

GOMPONENTS -SECONDHAND, SURPLUS, ETC.
SOUTHERN RADIO'S Wireless Bargams

7/6—Assorted component; contained in attractive
permanent box, 2 volume contrdls, 9 assorted
valve holders, 12 assorted condensers,
choke, wire, plugs, circuits, 7/6, posLage 7d.; Ormond
loudspeaker uunits, balanced armature 4pme, 6/6;
small unshrouded type, 3/-; Ace P.0. microphones,
complete with transformer, 6/6; Telsen No. 6 Radio
Magazines, complete with 4 circuits, 9d., post free;
wireless crystals, 8d. zach, 5/6 dozen; Telsen binocu-
lar H.F. chokes, 1/6; 75{t. covered wxre suitable for
aerials, etc., 2/6.
1/6 .~Magnets, very powerful
nets, 1%in, diameter, %in. thick,
15/- dozen; many more bargains for callers.
add extra for postage.
OUTHERN RADIOQ SUPPLY Co., 46, Lxsle Sb
London, W.C.1. Gerrard 6653.

6 resistances,

smal] circular mag-
1/6_each,
Pleasé

ICROPHONES, Tannoy Carbon, £3; Lr\ atal
Lapel, 30/-; crystai phones, 23/.—19, Mont-
rose Ave., Sid dcup. {1202

OLA Gl2 P.M. Speaker, BT H. Piezo pick-up,
0500350 120m.a., 4v. 2amp., 4v. 2.5amp., 4v.

T shrouded transformer; 244v. 2 MHA4’s,

MIIL4 AC2PE1 2 PX4's. All items as new. Offers
for 1ot or separately.—Box 2726, c/o Wireless V%’orld

A 65-watt
SOLON

for general use

This 65-watt Industrial type SOLON
Electric Soldering lron is fitted with
an oval tapered bit—a chape
which is suitable for most general
work, - For specialised work the
pencil bit model is recom-
mended, whilst bigger jobs calt
A for the 125-watt or 240-watt
3 models.

Supplies of these various
models are only available
for essential war work,

Leavy demands it is
necessary to order
well in advance to

avoid disappoint-
ment in delivery

Details of this
andother models
sent on request.

MADE FOR
USUAL-
STANDARD
VOLTAGES

SDI.DERING IRD_N.

W. T. HENLEY’S TELEGRAPH WORKS CO. LTD,,
Engineering Dept., Milton Court,
WESTCOTT, DORKING SURREY.

of course. and due €&

Balanced
Perfection

Design, raw materials and human
skill in unbalanced trinity will ever
fail to attain enduring perfection.
Skill may hide for a time shoddy
material . . . design may be a cloak
for lack of skill ... but in the end
the dross will thrust its ugly way
through the gold. Here, at Gardners,
we are long experienced in incorp-
orating Balanced Perfection in our
productssothat when the time comes
when you, in your turn, must insiston
only the best in Small Power Trans-
formers up to 4 kva.,you may order
Balanced Perfection in the sure know-
ledge that you will get it. Of course,
priority numbers must be quoted.

GARDNERS RADIO LIMITED

SOMERFORD & €HRISTCHURCH o HAQNITS
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GALPINS

ELECTRICAL STORES—
21, WILLIAM ST., SLOUGH, BUCKS.

"Phone : SLOUGH 20855 TERMS : Cash with order

DYNAMO, 110 volts 60 amps,, shunt wound, interpole
ball bearmg, speed 1,750 r.p.m., continucus rating. Price
£15, carriage forward.

SHEET EBONITE, size 12in. by 1lin, by 1/32in., best
quglity, Price 4/= per doz., post free.

- ELECTRIC LIGHT CHECK METERS, well-known makers,
first-class condition, electrically guaranteed, for A.C.
mains 200/250 volts 50 cy. 1 phase 5 amp. load, 10/~ each ;
10 amp, load, 12/6, carriage 1/-.

D.C. ELECTRIC-LIGHT CHECK METERS, 200/250 volts
5 and 10 amps., in new condition and e]ectnca]lv perfect.
7/6, post 1/-.

AUTOQ. GHARGING CUT-OUT AND VOLTAGE REGU-
LATOR, cx-R.A.F., suit any dynamo up to 20 v. at 15 amps.,
fully ad)ustable, with wiring instructions, complete in
metal ¢ase. 3/6, post 9d.

AUTO TRANSFORMER, 1,500 watts, tappings, 0-110-200-
220 and 240 volts for step-up or step -down, Price £5,
carriage paid.

LARGE TRANSFORMERS, for rewinding, size 2 kW auto.
rating unknown. Price 30/- carriage forward.

HIGH FREQUENCY TRANSFORMERS, 75 v. A.C. input
at 300 cy output 5,000-0-5,000 v. at 500 watts.
Price 45/, carriage forward.

ROTARY CONYERTOR, D.C. to D.C.; input 220 volts
D.C.; eutpnt 12 volts at 50 amps, D.C., ball bearing,
condition as new. Price, £10, cwriage forward, or 17/6
passenger train.

‘DOUBLE OUTPUT GENERATOR, shunt wound, ball
bearing, maler * Crypto ”; output 60 volts at 5 amps.
and 10 volts at 50 amps., condition as new. Pricc £19,
carriage forward, or 20/~ passenger train.

ALTERNATOR, output 220 volts, -1 ph, 50 cvcles at
- 180 watts, will give 1 amp. easily, speed 3,000 t.p.m. ; sclf-
exciting, condition as new. Price £8, carriage forward, or
15/- passenger train.

TRANSFORMER, input 230 volts, 50 cycles, T ph.; out-
put 1,100-0-1,100 volts at 220 milliamps. and 6 volts C.T.
three times earth screen, wound to B.S.R., weight 32 lbs.
Price £6, carriage passenger train 7/6.

MOVING COIL METERS, high grade, 2in. dia.,
mounting, reading 0-50 milliamps. 50/-, post free.

HEADPHONES, 120 ohms., complete with headband and
cord, in perfect working order, highly suitable for H.G.
or A.F.S. services. Price 6/- pér pair post free.

110 V. D.¢. KLAXON MOTORS, precision made, ball bear-
ing, variable speed, approx. 1/10th h.p., laminated fields,
as new. Price 20/- each, post {ree.

20 V. D.G. MOTORS, compound wound, 1/20th h.p., specd
2,000 1.p.m,, totally enclosed, bali bearing, rating 33 amps.,
a really ln-v‘\ class job in new condition, make good
dynamo. I’nue 39/-, carriage paid.

BRIDGE MEGGER, by Evershed Vignoles, 2350 volts, 20
megohms, Price £20, carriage paid.

flush

PORTABLE AMPMETER, reading 0-75 amps. calibrated
at 50 cycles, mirror scale, as pew. &5, carriage paid.

MOTOR BLOWER 110 volts, D.C., Gin. dia. falct
outlet, 1-h.p. motor, condition as new, portable lzghiw
1,800 r.p.m. Price £7, carriage paid.

SEARCH OR FLOODLIGHT, 20in. dia., on swivel stand.
Ma:gin mirror reflector, fitted G.E.S. lamp helder. Price
£1/19)-, carriage forward.

ROTARY GONYERTER, B.8. TO A.$,, no name plate or
particulars, estimated rqtmﬂ 220 volts D.C. input, 130 volts

A.C. output at 1,000 watts, condition as ncw. Price £18,
carriage torw#d.
ELECTROSTATIG VOLTMETER, 12in. dia, reading

0~15,000 volts, in perfect working order. £12/18/-, carriage
paid.

METER MOVEMENTS, all moving coll, miner repairs
needed, F.5.D. 5 milliamps, Price 15/~ post free.

LOUD RINGING BELLS, working on 20 volts D.C., 8in. dia.
gong (bell mcm]) plated, waterproof, absolutely as new.
Price 30/ , carriage 2/-.

. A. RYALL, " Arnchurst,”” Marsh Lane,
Bucks (Ia.te Ryall's Radlo London),
components, post iree.
.C.C. 0 1 Tubular Non mductne Condensers, 350v.
wkg., in Paxolin tubes and waxed; 6/6 dozen
WEARITE Tuning Coils, in cans, oddments only,
acrial, B.P., elc., no scts; 3 for 1/3.
ESIS"‘AL\CES well knm\n make L-watt, 1 meg.,
1/3 dozen 10/- gross. Ipsulating tape, 202.
reels, 1/3 Ih.
OLUME Controls :
each.
.E.C. ' Tuncon”

Taplow,
offers radio

British make, 1 meg., at 1/6

Tunmg Indicators, as used in

the “ AVC Five ™ neon type, 1/3 each; slow
motion (epicyclic) drives, fit 1jin, shafts, long Yin.
spindles, well made in brass, with ball bearings,
ratios "8-1, 1/3 each.

AXOLIN Strip, 2lin. wide, as used for group

boards, etc., three 12in. lengths for 1/6; gro(f)
boards, with tags, 12-way, two for 1/3; or drille
Icss tags, four for 1/3, -

RIE Resisters, Yo-watt type, actual values as used

in many well-known sets, 220, 680, 3,300,
27,000, 33,000, 330,000, 11/2-meg,, 5/~ dozen; new
goods. Erie resistors, 2-watt type, 150, 560, 680,
820, 3,000, 3,900, 7500 8,200, 75, 000 120,000,
140,000, 220,000, 560.000, 1-2-meg., three for 1/6,
new oods Erie resxstoxs 3-watt type, 680, 700, 1,500,
2200 3,300, 6,800, 8200 22 000, 56,000, 2 for 1/6.

ATT Ebonite, ail %m(‘h new goods.
T 2/8. 12%7 2/9, 12)(10 3/6. 12x1256/-, 15%12
5/9 15/><9 4/6, 16x8 4/9, 14x7 3/9, 24x7 4/9,

CLIX lnput Strips, A. and E., P.U., loudspeaker,
ete.,, 2-, 3, 4-way, 2/3 dozen; Ferranti wire
wound reﬂstors nickel end caps, 4,000, 4 for 1/3.
DOUI)ID Trimmers, on Paxolin, ex G.KE.C., not
joined, 2/6 doznn. single ditto, 1/6 dozen; ditto,
not mounted 1/2 dozen.
VALVES Enropa AC/L. 4v. 1 amp., makes good
detector or L.F. amplfier, 2/3 each; Europa
AC/HP, 5pin base, 3/7 each (metallising of the
AC/UP may be rather soiled. but all O.K.}
V AVE Traps, ex K.B, iron core, 1/3; switches for
13 band pass H.F. and dial lights, Wearite type;

PLESSEY 3-gang, screened. with one trimmer only,
3/-; straight, no superhet types; condenser drtves,
with 2-band scale, less esculch., similar Polar vre, 1/9.
IL\VERTED Type_ Large Capacity Mansbridge Low
Volt for cathode by-pass, pair in one block; 1/6.
COI\E Units, large circular magnets,
. rather soiled, no reeds; g for 1/6
TURNTABLES, as used for rotating portables, ball
bearing; 1/6 each, soiled.

'CERAMI(, Type 3gang Straight Type Condensers

with slow motion drive, oﬁuet, ex Cossor, soile

but useable 3/9 each; thimble top caps, “ Ah "o24

for 1/
SPEAKER “ Pots,” windings 0.K.,
ete,, for use as L.F. £m0mhmﬂ chokes, 1esist-
ances 7a00hms, 1,400chms, OOOOhms 75000hms
carry 60ma. to 100m.; 379 each. Kxtra i]eavy 120ma.
pots, 605 and 1,4000hms, 5/0 each: medium 120ma.
pot, 3250hms, .5/9.
AXLEY Switch Scrcms 34 x3%, with fixing
flange, 4 for 1/3, Paxolin sheet, % thick, 14-16
X7, 2/9 Ed’h polished and matt, slightly so:led,
nearest available Ly regi.cinencs sent.

COND Units, smoall type, with long reed,
quite useable; 1/€ each. :

DIAL Plates, 3-band, size approx. 6x5, scale 4)(21,%,
white ground, 2 1/3; Lurgoyne dial plate,
band, brown ground 6x4, scale 3x2, station list
printed on, 2 i/3 Dial plate ex chers 4-band, in
green, red, blue, oxanne tran~pareut brass stiffened
cdzes, 1/6 each, dial “and scale, 6%

SI’E(_‘IAL Note.—We now confine our business to
M Mai! Order; prompt attention, in rotation.—
Ryall, Marsh Lane,

soiled,

AL ‘“ Arnehurst,” ’l‘atplowé
\1AKE and Seil Your Own Torch Dattery Cigarette,

gas and pipe bghter. Ne flints, wheels, wicks,
springs, lasts 5 6 mobths, ma;,ram tull instructions for
easy home construction, 4&/.1 element included f{ree.
~\V. W. Barham, Hilltop, lradmore Green, Coulsdon,
Surrey, jries
CUUH’HUNE Radio, New Longion, or. Preston.--

Krand new goods only; P.M. speakers with trans-

former, 8in. Rala and l’lessev 24/& 6lin, Celestion,
21/-; Barretter Resistors, ei’c‘uolyhcs, 500v y
amfd. £/6, 8+8mid 6/6, 5”mtd 50 voit Z/3; Krie

} watt resistors, all vqlur’s o,
10Git. coil, B/»; 8.A K. for stock list.

AV()M!N(}R, £2; latest WW Monodial
offers; R, H.D. choke and trans, Ferranti
Thorardscn push-pull trans, Polar super-h
G/- each; Ferranti output, Varley D.P.P,
each; 11T, “&s” with trans,
Igranic H.F. chokes, 1/
eaclt; Novotone, 10/-; Kew(oae dial, 5/-; Postle
thwaite whistie Giter, 10/- virious conden TS,
switches and volume controls; 'admgra"n cakinet, un.
polished, take largest set and 300 records, Aft. 8in.
Jong x 386, 5in. hizh=» 20in. wide, £10; Baker Cionema
M.C. speaker, £2,—Bex 2713, c¢/o Wireless Weorld
{11658

each; pushback wire,
[1133

receiver
B3,
et. 4 gang,
input, 10/-
10/-; Pye chokes, 2/6:
Colvern SW coils, 1/-

sizes S%X'

bobbins mostly.

with face place,:

PREMIER RADIO

PREMIER 4-watt A.C. AMPLIFIER i
Each amplifier is compietely wired and tested, Seclected
components, specially matched valves and 8in, ecnergised

speaker, £5/5/-.

PREMIER MICROPHONES
Transverse Current Mike. High-grads larg: output unit.
Response 45-7,500 cycles. Low hiss level, 93/-.
Moving Coil Mike, Permanant magnet model requiring no
cnergising, Response 90-5,200 cycles, Output .25 volt
average. Excellent reproduction of speech and music, 63/-.
Miorophone Transformers, 10/= each.
MR1 Universal 4-watt cutput transformer tapped for Power.
Pentode and Push Pull, suitable for 2 and 7,9 ohms speech
coil, 7/6 each.

LF. TRANSFORMERS, IRON CORED
450-473 kes,, plain and with flying lead, 5/6 cach.

ELECTROLYTIC CONDENSERS
8MF 320 v, Wet Can typc, 3/~ each,
25M¥ 25 v. 1/6 S0MF 12 v,
1BMF 50 v, ... 1/- SMT 125 v.

NEW PREMIER S.W. COILS
4- and G-pin typcs now have octal pin spn.cu:g, and will 86
International Ootal valye holders,

4-PIN TYPE 6-PIN TYPE

Type Range Price Type Range Price

04 9-15 m, 2/6 06 9-15 m, 2/6

04A, 12-26 m, 2/6 06A 12-26m, 2/8

04B 22-47 m, 2/6 06B  22~47m. 2/6

040 4194 m, 2/6 060 41-04m. 2/6

04D 76-170 m.  2/6 06D 76-170m, 2/6

04E 150-350 m. /-

04F 256-550 m. 8/~ MOUNTY, NG

04G 490-1,000 m. 4/ OCTAL HCLDERS

04H  1,000-2,000 m. 4/~ 10%d. each,

New Premior 3-Band 5.W. Coil, 11-25, 25-38, 38- 86M 4/9
Rotary Wave Change Switch, to suit abo-—a 1[6.

Premior 2-Gang S.W. Condenzer, 2 x 00015 mfd., with in
“low motion, complete with pointer, knob and sca.le, 10/g!'

S.W. HF. CHOKES
10-160 m., 103d.
High-grade Pie-wound type, 5-200 m., 2/8 cach.

SHORT WAVE CONDENSERS
Trolitul Insulation. Certified superior Lo ceramic,
construction. Easily ganged.

All-brrss

15 m.mfd, 2/4 3=
25 m.mfd, 2/6 317
40 m.mfd, .. 2/6 4f=
Utility Micro Dials, direct and 100-1 68/6

“LEARNING MORSE ? "
+Then purchase one of the new practice Oscillators, Supplied
complete with valve, on steel cha 27/6. Practice key,
3/3, TX key, 5/9, Drown’s Headpho::es, 17/6 pair, -
3-Henry Choles, 10/-

PREMIER REPLACEMENT VALVES
k4-volt A.C. types, bpin, ACHI. ACSG, 5/6 each.

RESISTANCES
*2,000 ohms 25-watt Ros,, with b Tapping Olips, 2/« cach,’
1,000 ohm, Wirc Wound Potentiometers, 311
Mains Resistancos, 660 ohms .3A Tapped. 360x180x 60% G0

‘un:z 5/6 cach,

1,000 ohms ,2A Tapped. 900, 300, 700, 600, 500 ohms,
4/6 each.
Valve Sercens for International and U.8.A. types,'1/2 each.
HP. Dliminatoss, 150 v. 30 mA, output, 41/6 ; ditto, with
2 v ¥ A chaiger, 52/6.

MOVING COIL SPEAKERS
Goodmans & Colestion 8in, P31 Speaker, 25/,
Energised 8in, 2,000 ohms field, 25/-,
Speckers are complete with output transformer.
Send for defails of our Mains Transiormors, Sraoothing Chokos
and Valves ovailable.
¢« Special Offer ” Mains Transformas. Primary. 220-230v
isecondary 550-0-350 v, 100 mA., 5v. 2 A, not O.T. 6.3v.
3 A O.T, 21/~

PREMIER BATTERY CHARGERS FOR A.C.
MAINS '

Whestinghouse Reclification, completc and ready for use,
To charge 6 volts at 1 amp. (a'so tapped for 2 and 4 v.), 28/6.
12 v,, 1 2. (a)so tapped for 2 and 6 v.), 876,
G v. ab 2 a. (also tapped to charge 2 #od 4 voits), 48/-,
MATCHMAKER UNIVERSAL OUTPUT
TRANSFORMERS

Will match any output valves to any speaker impedance
11 ratios from 18-1 to 32-1, 5/7 watts, 80/~ 10/15 watts, 26/-

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY 2\d, STAMP,

PREMIER RADIO CO.

ALL POST ORDERS to:
JUBILEE WORIS, 167, LOWER CLAPTON
ROAD, LONDON, E.5. (Amherst 4723.)
CALLERS to:

JUBILEE WORKS or %0, HIGH STREET,
CLAPHAM, S.\W.4. (Mucaulay 2381.)

169, FLEET STREET, E.C.4. (Cen'ral 2833)
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CROWE

ESCUTCHEONS

TUNING CONTROLS

DIALS—REMOTE CONTROLS
POINTERS, ETC

Many things to which you have long been
accustomed must disappear in times of war.
For example, those beautifully designed and
finished escutcheons, dials and pointers which
made your radio receivers so attractive in
appearance, Again, those neat and unobtru-
sive automobile remote controls and the many
other Crowe devices which your manufac-
turers used. However, good times are coming
again, but in the meantime Crowe will devote
its plants and equipment to the production of
more essential needs and .will look forward
to again serving you when conditions permit,
Whenever you think of smarter receivers you
think of Crowe.

Register your name now with ‘our British
Representative for details as soon as avail-
able of Crowe Praducts.

CROWE NAMEPLATE &
MANUFACTURING GO.

3701 RAVENSWOOD AVENUE,
CHICAGO, ILL., USA.

Exclusively
Represented in Great Britain by

Kingsley Road,l

DDA DA

Frank Heaver Lid. gisetord. N. Devon
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LEARN MORSE

THE ¢‘“CANDLER” WAY

*Read what these four Candler students say
THE « KEY” TO SUCCESS

*1 should just like to state that to anyone desirous of
}earn]ng Code quickly, the ‘Key ' to success is given
right at the commencement of the Candler Junior
Course.” Ref. No. 2102, J. H. L.
i AM VERY SATISFIED
“‘ The whole course was a pleasure from start to finish,
without even a dull moment. | can confidently send
and receive at 20 words per minute. | am very satisfied
with tho tuition,”” Ref. No. 2032, O, H, O,

‘TN ONLY THREE LESSONS
“*} have only got as ir as Lesson"3, but | can receive {2
w.p.m., and send much faster.” Ref. No. 4061, J. A. S.
A GOYERNMENT TELEGRAPHIST -
' had no knowledge of Morse whatever before taking
the Candler Course. | havz now secured a Governmont
post as a telegraphist.” Ref. No. 3171, R. G. S.

IMPORTANT—You or any friend of yours in London can call
and inspect the originals of these and many other similar
Jetters from Candler students. -
in the * BOOK OF FALTS,” which will be sent FREE on
request, full information is given concerning the subjects
covered by ail Candler Courses.

- JU NI OR Scientific Code Course Jor beginners, Teaches
w1l the necessary code {undamentals scientifically,
ADVANCED High-speed Telegraphing {or operators

“who want to increase their w.p.m. speed and improve
their technique.

TELEGRAPH Touch Type-writing for those who want
to become expert in the uze of the typewriter for recording
messages.

¥ Terms : Cash or Monihly Payments, -

Please send me a Free Copy of Candler ** Book of Facts.”” l
NAME ....
ADDRESS.

‘.

vat Coupon in 1d, un: euled envelope to London Mana ger
THE CANDLER SYSTEM C€O. (Rocom: 55W), I
l 121 Kingsway, London, W.C.2

I Candler System Co., Denver, Colorado, US.A.  (942) H

5OOv. 8mids,, 4/3; &x8mids., 8/6; 25/25mid., 1/9;
line cord rnplaoemnnt droppers, 3600hm, 5/6; 750uhm
;. push  back wire, red, white or blnk 1/6
- ; sleeving, 2/6 doz.; alxo in s’conk, gramo. pick-
up auumul?t(vrs rectifiers valves. ‘ Radio Intnle
Out " Service Manual (8,000 copies already sold),

NATIO\AL TUnion, Philco, Tungsram and Mullard

ADIOQ Service Supplies~—Mail. order facilities es
pecially for the small repair man.

JPEAKERS, 8in P.M. 17/6; with frans, 22/6;

mainsg tmnsfmn,m\ 22/0, rmipuL trans., yxen(r\de

5/-; malti-ratio, 7/-; volume controls with sw,, all

values, 4/3; less sw., 4/ 3; special types 1..M.I. shafis,

5/9 {2meg. 4pt, sw. ), tapped mains droppers for com-
marcial sets, from 3/3; heavy duly S-watt resistors,

1/9; 10w, 2/3 carbon resmtors. 5/6 doz.; condengers,

Send s.a.e. for full lis Terms c.o.d. or cash \nth

order, Carriage or postage extra.

RADIO INSTRUMENT SERVICE Co., 116, Ixtﬂc
heath Rd., Bexleyheath, Kent. {1180

RE( 'TIFIERS —L.T. metal rectifiers, 6v. lamp.,
with full instructions lor making a low cosb

instrument type rectxﬁers
Tiest malke, new, 11/6; L.
rectifier, 6v. lamp., with transformer and bailast
bulb, charges one to three cells,, 24/9; ditto, im-
poved modet for one to six cells, 30/3. posmge 1/-;
{ransiormer and rectifier’ for 2v. 0.4amp. luc}de
charger, 10/6; ditto, 2v. 0.78amp., 15/6, postage 7d.;
ue]l known Clarke's “ Atlas” chargers, 2v, 4v., 6v.,
1l,amp., in”strong steel cases, 35/6.
ICROPHONES.—Crystal microphones, well-known
make, headlamp shape for stand mounting, a
really good mike at a moderate price, 52/6; Minia-
ture (rysml mike jor d&lf aids, very small and light,
42/6.—Champion, 42, Howitt Rd., London, \[;’\:/200

charger, 6/9, postage 4d.;
for meters. bridge type,

wanted

E Buy New or Used Radios, amplifiers, meters,
converters, radio and electrical accessories, efe.—
"Phone: Ger. 4447. [9603
“ZA\TED 18 S.W.G. Enamelled.—Sample, price,
qu'xntn) availablé to Bain, 15, Dragon Rd., Lon-
don, S.E.15. [1124
ALVES

ALVES. ——'Ihomandq in stock:
s.a.e.—Davies, 28, Mount Vernon Cres.,

send reqnirements,
Barnsley.
1073

valves, genuine Philco replicement coils,
please send stamp and state requirements.—E.
Robins Trading Co., Lid., 44, Kyle Crescent South,
Whitchureh, Glam. [1175
IRECT to Users Only.—American type valves at
actual list price, plus Purchase Tax, limited
quantities available, 616, 606, 42 and 47, 12/10 each;
6A7, 13/10; 80, 11/-; 6G5, 16876} 75, 11/7%. Cash with
order only ~—§LXtou iga, Grays Inn ‘Rd., W.C.1. [1161
Wanted
“7 ANTED, 3525G valve—Jasper, 2, White Lodge,
Castlebar Park, Faling, W.5. [1 169
VAI LVES Wanted, any gquantity from one apwards;
also iest equipment, service sheets and spares.—
J. Bull, 4, Melthorne Drive, Ruislip. [9732
REPAIRS AND SERVICE
LTP Repair All ‘\Iam; Transformers and Chokes.
Prompt deli

ete.;
H.

ONDON TRANSFORMER PRODUCTS, Ltd., Wil-
lesden, N.W.10. Wil. 6486 (3 lines). [9652
IDWEST, etc,, we are the American experts.—

Beanett’s, 4, ITumberstone Drive, Leiccsterill

B ETROPOLITAN RADIO SERVICE Co. Guarantec
Repairs to _American and British Receivers
1.021, Finchley Rd., N.W.11. Spe. 3000. 19641

TPA’\*S]"OR\IERS pick-ups, motor rewinds, repairs

of all descriptions to the wireless trade.-
Marshall, 137, Windmill Lane, Nottingham. [1199
mains transiormers,

ACOUPA’I‘F Radio Rewinds,
IMields O.P {ransformers, ete., and all loudspeaker
repairs, prompt service.—Southern Trade Services, 75a,
Géorge St., Croyden. [1039
n] AINS Transformers Service, repairs, rewinds, or
construction to specification of any type, com-
petitive prices” and prompt service.—~Sturdy Electric
Co., Ltd., Dipton, Newcastle-upon-Tyne. [9651
JPECIALISTS in Repair and Overhaul of Multi-
valve and all high-class receivers, radiograms
and amplifiers, etc. Test gear bought and constructed.
—37, Edgeworth Crescent. Hendon 7153 {Tel.} {1203

JERVICE wilh a Smile.”—Repairers of all types

_ ol British and American receivers; coil rewinds;
American valves, spares, line cords.—F.R.I., Ltd., 22,
Howland St., W.1. Museum 5675. [8934

SITUATIONS VACANT

OPPORTUNIW Occurs for Respousihle and Capable
Technician, with organising ability, able to fill
position s tec hnical manager to a companry handling

-1smm. talkié equipments [or entertainments for the
Forces; good prospects to right man.—Write Box 2719,

clo Wircless IVorIrl (1177
SITUATIONS WANTED X

over military age, desires service

GENTLEMAN,
work with some reputable firm; past experience
on all makes; London district preferred.—Box 2717,
c/o Wireless World. [1171
ADIO Engineer, fjoreigner, speaking English,
Trench, Spanish, -Portuguese, age 31, 4y. broad-
cast, 4y. radio lab., many years techrical journalism,
thoroughly ~conversant with modern equipment (de-
sign, installation, maintenance) seeks responsible posi
akread. —Bm; 2734, cjo Wircless World. {1188 *

YOU MUST KNOW

“MATHS”

We have already trained hundreds of
men for radio duties with the R.AF.
and other vital war-time services. Now,
in response to many requests, we have
introduced new Mathematical Courses.
If you wish to join the R.A.F., or increase
your efficiency in other war-work, you
must know Mathematics. Byour
simplified method of Home Studying,
you can at fast learn Mathematics or
Radio really thoroughly, in your spare
time.

Waste no time, but post coupon now
for free details of our Home-Study
Courses in Mathematics, Radio Calcula-
tions, Radio Servicing, Radiolocation,
Television and Transmission.

* If you are not liable for service, there are
excellent opportunities for you to earn good
money in your spare time as a Service Engineer.

T. & C. RADIO COLLEGE
29, Market Place, READING

NN A N kR EEE N NN EAEEEEEAESEEAEEANEERNKKEERERANEEEEY

¥

(Post in unsealed envelope, ld. stamp.)
Please send me free details of your Home Study
= Courses.

—l;as in stt-mk a small number of

STUART
Nos. 10 &11
Centrifugal

PUMPS

Complete withFoot-
valve, Strainer & Hose Union.
No. 10. Capacity 100 gals. perhour. Carr. 2/-extra £5 2 &
No. H. 280 gals. per hour. Carr. 2[-extra ... £6 6 ©
Suitable for Machine Too! Cooling and all pumping pur-
poses, for hot or cold water.
Pleas. enquire regarding delivery of *

No. 12, 560 gals. per hour. Carr. 3/- extra

Suifable Rubber Hose ava.lable from stock.

The STUART AUTOMATIC FLOAT SWITCH
is the best method of controlling water-level.
Price complete with all fittings.., e e £2.5° 0

LONDON RADIO SUPPLY CO.

Est. 1925
ARDINGLY RD., BALCOMBE, SUSSEX.
-~

€712 ©

“WINDER,”

THE NORTHERN POLYTECHNIC,
HOLLOWAY ROAD, N.7.

Department of Musical instrument
and Radio Technology.

Head of Department : S. A. Hurren, M.C., F.Brit.L.R.E.
- Fuli-time Day Courses_in

,RADlO SERVICING

in preparation for all
recognised qualifications in these subjects,
Practical laboratory and workshop experi-
ence provided.
Prospectus free on application to Secretary.,
New Term begins September 7th.

LTI T TS
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MORE ELECTRADIX BARGAINS

WAYEMETERS AND RADIOGONIOMETERS.
Buzzer or Heterodyne, ex W.D., less calibration chart,
45'- and £3 10'-. Direction finders in mahog. cases, 99/-.
3KW. <« MAWDSLEY ” CHARGING DYNAMO.
compound wound, 110 volts, 28 amps., 950 revs., on
extended bed-plate, for direct coupling, £22.
ROTARY CONVERTORS, DCAC., up to | Kw.
I} Kw. MOTOR GENERATOR, for charging or cell
boosting, 2;6 volts, 250 amps., coupled to D.C. motor,
3 h.p., 1,000 revs., on bogie wheels, by J. H. Holmes,
£35/10 -,

NEW, SMALL MULTI-BLADE ROTARY AIR
COMPRESSORS by Vickers, £5.

GALVOS., ETC. Circuit testing, G.P.O., vertical, 35,
Elliott, etc., Army EIO8, in case with test rheo,, M.C.
meter, mfa. to 3 amps., 57'6. Bridge Galvos. Sullivan
Marine Mirror Galvo., vertical suspen., M.C., £9/10/.
Tinsley Ballistic Susp. Coil Mirror Galvo., as new, £4/10-.
Wheatstone Bridges, incomplete, G.P.O. surplus, less
coils and plugs, 45/

PETROL ELECTRIC ENGINE SETS. Pelapone
500-watt 2-stroke water-cooled engine, 50/70 volts
10 amps. D.C. Shunt Dynamo. Supplies limited now.

A.B.C. Twin Air-Cooled Set with 50/70 volt 25 amps.
Specially lightweight for portable work. Engines.
Petrol Twin-Cyl. Douglas for direct coupling, mag.
ignition and governor, 1§ h.p,, £12 ; 2} hip., £15.
DYNAMOS, WIND DRlVE AERO etc,
Rotax, 6'{2 volts, 8% amps., D.C., 3rd brush size, 8in.
by 4iin., 11 ib., cost £10, unused. IS,’-, postage 2/-. G.E.C.
Double-current Dynamos, 6 volts and 600 volts, ball-
. bearing, 17 Ib., as new, 25/-. Carr. 2/6 extra. Charging
- Dynamos, 30 volts, 15 amps., £5/15/~. AC/DC Motor

Gen, Chargers. State wants. i
TEST SETS AND AMPLIFIERS. Portable Mark V.
3-valve Battery Amplifiers, ex W.D. 9in. x %in. x 6lin.
double doors, mahogany-covered metal-bound case and
handle, Removable chassis fitted 4 transformers, S-tap
switch rheostat, terminals and sockets, etc. Suitable for
conversion for test set, mike amplifier, oscillator, etc.,
unused, 45/-.
FULTOGRAPH PARTS. Spare parts, new. Chart
Drum and Clips, 5/6. Magnetic Clutch, é-voit, complete,
25/-.  9in. Traverse Shaft, 4in. threaded 120 to inch,
with bearings, 12/6. Stylus, with carriage rods and
brackets, 7/6. 5-pin plugs. with panel socket and cords,
midget type, 4/6 pair, l4-way Plug and Socket, with
cord, 7/6.  3in. Aluminium Panel, drilled 13in. ‘<64m 3.
Bakehce ditto, 7%in. x 6%in., 2/,
THE CAMBRIDGE TOWNSEND BUZZER is the
highest note and smallest Buzzer made, used by Govern-
ment on wave-meters, and has
ample platinum contacts.: ldeal
for key work, 10-, Other
Buzzers : Practice, bakelite-
cased, 2-. Square brass-cased
Buzzer, 4'6. Heavy type bakelite
cased, 5/6. Few DIl Buzzers,
multi windings, no contacts, 5/6.
DICTAPHONE SOUND AMPLIFIERS and horn
for loud use, with buzzer, 7/6.
TWIN PLUGS. Radio Z-pln coupling plugs, Belling Lee
type, 5/- doz. Socket pairs, mounted, 8d. ; S5-pair strip
on panel, 3/-.

Meggers, Morse Inkers, Mirror Galvos., Wheatstone

Bridges and Decade Res. boxes. Head and Field Phones.

Cable, Engines, Dynamos and Motors in stock.
Callers can see many other excellent bargains. All
post enquiries should include stamped addressed envelope.
Nearest railway station : Queen’s Road, Battersea,
Two stations from Waterloo, S.R.

ELECTRADIX RADIOS
19, Broughton St., Batersea, Lonton, 'S.W.8.
remsesssmsss Telontone : Macaulay 2129

Lucas

SAVE SEE OUR
TO POST-WAR
SPEND DELIVERY

SCHEME
Why “W.W.” MAY

p. 20

not Tshe Courts,

108, . v y
Fhone o, 6666 VOIGK MIENTSTTA Londo‘:l',dsa.:.%

ROTARY

WAR CONVERTERS

Petrol Electric Generating Plants, H.T,
Generators, D.C. Motors, Frequency
Changers, etc., up to 25 K.V.A.

CHAS. F. WARD 37 WHITE POST LANE,
"Phone : Amherst 1393. HAGKNEY WIGK E 9

TECHNICAL TRAINING

REAT Possibilities Exist for Technically Qualified
Engineers, key men in wartime and afterwards.
Through “the home- -study courses of The T.I1.G.B. take
a rccognised enginecring qualifications  such  as
ADMIMechE, A MI.E.E, F. R. Ae, s.,
AMIChem.E., C. and ., ete., in which examina-
tions the T.LG.B. stndents have gained 25 FIRST
PLACES and Hundreds of Passes. Write to-day for
“The Engineer's Guide to Succ '—Free—containing
the world’s widest choice of enginecring courses cover-
ing all branches, including Xeronautu.a.l Mechanical,

Electrical, Wireless, (‘hemmal ete.
TIIL l}“(,][’\OL()(xl( AL INSTITUTE OF GREAT
IN, 82, Temple Bar Ifouse, London,
E.C4. [9335

TION

'\/ ORSE and \\1rele evening  tuition. Partics.
By stamp.—Masters, 43, "Grove Park Rd., W.4. (1116
RADI() Training—P. MG, exams, cand  LEE,
Dipioma, prospectus free.—Technical College,

Iull. [0611
ESSONS Wanled with Apparatus, element, elect,
and radio; N.W, dist.—Box 2712, c/o IWireless
World. [1163

7‘, ORSE Code Training in Your Own ITome; ““ Book
A of Tacts” free.—Candler System Co. (W.0.)
121, Kingsway, London, W.C.2. (974

(Jource§, coaching for

PRA(JTICAL Radio Postal
booklet iree.—

A.F., ALD. exams.
Secretary, 1. bR Ik, Bush Wallou Avenue,
ilenley-on-Thames {9547

ADIO Engineering.—Television and Wireless Tele~
graphy, comprehensive postal courses of instruc-
tion. Apply British School of Telegraphy, Ltd., 179,
Clapham Rd., London, S.W.9. (Estd. 1906). Also in-
struction ag school in wireless for II.M. Merchant Navy
and R.AF, {9249

BUSINESSES FOR SALE OR WANTED
I Wircless and Electrical Trader ” is an essen-
tial part of ithe equipment of every Wireless
Trader, its pages reflect the very latest turn of trade
events, and it is rcad by all the leading dealers and
manufaciurers, for particulars ol busineses offered or

ouse,

wanted. By subscription to the trade only, 17/6 per
annum, post free. Send vour trade card for speumcn
copy to Dorset House, Stamford $t., London, [Ll

0614

“ATENT NONGE
VPHL Proprietors of British Palent No. 475750, dated

July 20, 1936, reluting to Improvements in
Electric Wave Signalling, are desirous of entering into
arrangements by way of a license or otherwise on reason-

able terms for the purpose of exploiting the above

patent and ensuring -its practical workmw in Great

Britain—Enquiries {o Singer, Eblert, Stern and Carl-

berg, Chrysler Bldg,, New York Clty, N.Y,, U.b‘.A.
{11

THF Proprictors of British Patent No. 505632, ddled
November 12, 1937, fop ** lmprovemems in and
Relating to Cathode- -ray Tubes” are desirous of en-
tering into arrangements by way of a license or other-
wise on reasonable terms for the purpose of exploiting
the above patent and ensuring its practical working
in Great Britain.—Enguiries to Singer, Ehlert, Stern
«imi g,arlberg, Chrysler Bldg., New York City,, N.Y

{1120

MISCELLANEOUS
GL ETNER Rotary Duplicator, with light oak
2-draw » cabinet, on ‘metal stand, in perfect

order, complete with 2<'nlour accessories; price £40
or nearest offer.—Lox 2720, c/o Wireless World. (1178

OKS, INSTRUCTIONS, ETC.
EBB'S Radlo Map of the World Locates any Sta-
. tion Heard. Size 40x30in., 4/6, post 6d.; on
linen, 10/86, post 6d.—Webb's Radm, 14, Soho St.,
London, W.1. ’Phone- Gerrard 2089. [9947

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, and
is read by all the leading manufacturers and traders.
Trade only, 17/6 per annum, post free. Published ab
Dorset House, Stamford St., London, S.I.1. {0

CLASSIFIED ADVERTISEMENTS
intended for the OCTOBER issue can te
aceepted up fo First Post on Wednesday,
September 9th,

RELIABLE AMPLIFICATION
The TRIX ELECTRICAL COMPANY LTD.
65, Bolsover St. London, W.|.Fuston 5471

for
QUALITY COMPONENTS
- & ACCESSORIES

SPECIAL
COMPLETE KIT OF PARTS

for building
3-v. BATTERY RECEIVER
S.G.—Det. output
— includes —

Valves, Chassis (size overall with components
mounted 12372872 91"), P.M. Speaker all
compcenents, wire, etc,, with circuit.

price £4 . T2 .6 cur pud

Lessbatteriesand cabinet. (Regretnocabinets
available.)

We supply kits to your specification
MAINS TRANSFORMERS. 350-0-350v. 80-100

4\ 4a., 4v. 2Za., screened primary, input
. AC, £1; 350-0-350v. 8)9-100 m.a.,
v. 2a., «(‘rwm . primary, input 200-
, £1; Phl]lp\ )0-0-300v. 80 m.a., 6.3v.

JOV Al
3a., 4v. 1a. mput 110-2 A.C,17/8.

TRANSFORMERa, L. mlerml\c various makes §
and ratios, §/-; LI trdnsformem, 463kc., un-
screened and without trimmers, new, 3/6 ; Philips
160ke.  intermediate  frequency  transformers,
air-spacc trimmers, 1/6. :

SCREENED GCOILS. long and Short-Wave
Band (16-30 metres), fitted with two ceramic
trimmers. Circuit free, 2/6. Philips dual range
aerial coils (no reaction), with air-space trimmers, §
circuit, 1/6.

BANDPASS COILS, 1/6 each.

MAINS H.F. CHOXES, for
pression, 2/6.

SHORT-WAVE CHOKE, 2/- ; short-wave double-
wound filament choke, 1/-,

TAPPED MAINS DROPPING RESISTANGES,
approx. 800 ohms, standard for Pye, Lissen, ete.

.2amp., 3/6 ; Reylacement for line cord resistances,
0950 ohm, 6/- ; 750 ohm, 4/6 ; 360 ohm, 4/3 ; 801
l(rguqon .4 amp., 6/6 ; 8{)’ F(’rgnson, K ump,,
6/6 ; Vidor, .3 amp., 4/6; Ferranti, .3 amp., 4/6;
Belmont, .3 amp., 4/6.
RESISTORS, different” values,
4d., \\att 6d., 1-watt 8d.
B.1. UBULAR CONDENSERS, N.1. 0.0001,
0.0002, (l 0003, 0.0005, 0.005, Gd.; 0.01, 0.05, 8d
T.C.C. TUBULAR OONDENSERS.
0.01, 0.05, 0.1, 8d. 5 0.25, 1/3; 0.5
tubulat clcctrolytics, 25 mi(l. 25v.

25v., 3 25 mid. 50v., 2/« ;
7> mfd ., 2/- 3 50 mafd. 1" N
MICA CONDENSERS 30 m.mfd. and 0.0005 and
0.0001, wireiended, 8!! ; assorted mica condensers,
0.0001 to 0.01, tag or terminal type, 1/
MANSBRIDGE TYPE PAPER CONDENSERS,
b 0.25 to 4 mid., various makes, from 94. to 3/~ ;
Ceramic pre-set condensers, 6d.

VALVE HOLDERS, English chassis type, 4- pm,
4d. ; 5-pin and 7-pin, 6d. ; English Octal, 6d.
American U.X. tvpe, 4-, -, 6-,.and 7-pin, and
International Octal, 6d.

OGTAL CABLE PLUGS AND SOCKETS, 1/6
- complete.

GELLULOID DIALS Oniy. “ Selmer > calibrated §
$-wave band, coloured, 3d. ; Sleceving, red, black, B
vellow, blue, green, brown, good quality, 4id.
per yard length. Toggle Switches, s.ps.t, 1/6 5 B
Dial Lamp Holders, clip-on type, 4d.

HOURS : 4-6 p.m., Saturdays 1 p.m. ; *%.0.D
orders accepted ; prices subject to qltentmn .
without notice; special terms to members of
H.M. Forces and Civil Defence workers ; licence
to export to Northern Ireland and Irish Froe
State : please add postage for cnquirics and mail

orders. 1

¥ 5]-52 CHANCERY LANE.
LQN DON. W.C.2. Telephone HOLBORN 453!,

interference sup- B

3-watt 3d., i-watt

i ; ’ao m'fd"
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; @AmPLIFIERS
uDlv and SUB-ASSEMBLIES
One of our range of Standard Amplifiers @ Special Amplifiers for

Standard Amplifiers

SEPTEMBER, 1042.

4 Industrial Applications ® Transformers and Coil
available for

work of Winding @ Sheet Metal Work and Stampings e
National Switch Assemblies ® Microphones, etc. :

CYUSTICAL

Importance

MANUFACTURING COMPANY L7? B -
HUNTINGDON - TEL: 36/ WM

N ERING 3 \LonNDEX/___ || HILL axp CHURCHILL -
A BATTERY CUT-OUT ) BOOKSELLERS

TYPE LF/C SWANAGE DORSET

Simple, robust and son-
sitive. Works in any § o

Thic unique Handbook
shows the easy way to
secure A, M, LC.E,

Book

AM.Brit.LR.E, d position,  Suitable for -
poseTees I e i, W Prme. vehicles and sta- ENGLISH & AMERICAN BOOKS “

NO FEE.” Details are given of
over 150 Digploma Courses in all
branches of Civil, Mech., Elec., Motor,

tionary plants. Heavy IN STOCK ON

sitver-to-silver contacts.

A ; L.tnd lé’roductmn tEl‘x]nzmleermg tl)g‘a’}lxig‘lgs&‘nanshl No mercury. RADIO AND

racing, Inspee! ion,Go vernment Employment G (greal Ask for L 98/W. W B B

scopey, MATRIC., B.A F. MATHS., etc. Book and subsequent sk for Leaflet 98/W.W. -

Ea;ter iem‘, (lpt(l)St free) (zn recex%{ of 21d. stamps. Men with T E L E C o M M U N ICATI ON -
adio knowl.dge can obtain attraclive posis in the Serviccs. B . R . o

BRITISH ENSTITUTE OF ENGINEERING L 0 N D E x l T D °

TECHNOLOGY, 387, Shakespeare House, - MANUFACTURERS OF RELAYS

CATALOGUE ON PLI ATION'
17, 18, 19, Stratiord Place, London, W.1 ANERLEY 707 ANERLEY ROAD- LONDON-S-E-20 svockitise/s A ApPLIC

WORKS

‘;‘z'i;}‘s‘%ei“?.‘{ﬁ?é‘.?"a?"i —ARDUX—

CRYSTAL €O., LTD., Awkward JObS .

under Brit, Pat. . " X A ”
Nos. 366,252 Ardux is good at doing awkward jobs in the aircraft, §.
and 454,595 radio and electrical industries. Ardux ic unsur-:jf
) passed for cementing iron dust cores to adlusung

screws, for attaching cheek plates to tubes in
transformer bobbins, for repairing moulded parts
of instruments damaged in service, for fixing

[

W.BRYAN SAVAGE

Expert assistance in the solution of
problemc relating to

® TRANSFORMERS, CHOKES

Retail Price
@ AMPLIFIERS

335 o 65 e 45 3 3 e €5 ¢ 5
;.;-snsvsnsnsnsu—.a

fittings to the delicate spindles of moving coil

30/' instruments, for cementing ebonite to lam-nazed

@ POWER UNITS . Flus Tax plastic sheet, for holding metal inserts in‘plastic

and Specialised Equipment embodying Registered Wholesalers only supplied. {Z’&',‘.'.'ii';%s SL'Z'ei"'}2‘r"i:ﬁﬁ;’?ﬁ?iéﬁi‘*ﬂéﬂ?&’figﬁ"m
ELECTRONIC CONTROL SOLE SELLING AGENTS: ‘
SALE, TILNEY & Co., Litd., A

——— 3, LLOYD’S AVENUE, LONDON E.C.3.
WESTMORELAND RD,, N.W.9, "Phonc: ROYAL 4811,
COLINDALE 7131 lsc;sn‘usu%usuﬂ»nsususx
— -

INVENTORS

We continually seek new inventions and
) : products in all branches of industry

'ME;ﬁglllgNE S : for development and production by the

: ::w‘:g:&s' , manufacturing companies of the

. , + Simmonds Group throughout the world.
"SIMMONDS . DEVELOPMENT. ' CORPORATION LTD - BUSH HOUSE.W C2

Printed in England for the Publishevs, 1LIFFE AND Soxs Lrp., Dorset House, Stamiord Street, London, S.8.1, by Tke CorNWALL PRESS Lep., Paris Garden, Stamford Street, London, S. B.L Tt

. < “ The Wirejess

World ™ can be obtained abroad from the following ¢ AUSTRALIA and NEW ZEALAND ! Gordon & anéh Ltd, Inoa: A. H. Wheeler & Co, CANADA: Impenal News Co. ; Gordon’ & éotch Ltd. SOI)!B
Arrica t Central News Agency, Lid.; Wm, Dawson & Sons (3.4.), Litd. Uxirto Stares: The Intervationsl News Co.










