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FROM years of intensive -research in the
‘ design and manufacture of clectrical testing
equipment has grown the range of world-famous
“AVO” Instruments. To-day, wherever rapid .
precision. testing is demanded, there will be
found the meters that matter-—< AVO” Meters.
BRITISH MADE » i

Regd. Trade Mark
U L%ﬁ/

4b-range Model 7 40-range Model 40 o o 5
Universal AvoMeter Un'versa! AvoMcter Ava '’ Valve Tester with Universal Pans! :

Ali-Wave “‘Avo *’ Oscillator “‘Avo ** Test Bridge Universal AvoMinor D.C. AvoMinor

a - 3

OTHER “AVO ” INSTRUMENTS . :
(Not Ilustrated) Some delay in delivery of Trade orders is inevitable,
“Avo” Bonding Meter. but we shall continue to do our best to fulfil your
. “Avo” Millichmmeter. requirements as promptly as ‘pos.sibl-e.

Write  for lterature  fully
descriptive of any “ Avo” In-
strument in  which you are .
interested. Sole Proprietors and Manufacturers.
THE AUTOMATIC COILWINDER &ELECTRICAL EQUIPMENT Co. Ltd.
Winder House, Douglas Stréet, London S.W.1. Phonc - ViCtor’d 3404-7.
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Webb’s wartime service still affords unique

facilities for the radio-man. The following

items are part of a large range of
components in stock NOW ! Call at our

showrooms or post your enquiries to-day.

SHORT-WAVE VARIABLE CONDENSERS

Cyldon Midger 20 mmf., ceramic end 3/6
Eddystone Microdenser, |8 mmf., 4/6 ; 40 mmf.,

5/-; 60 mmf, 5/ ; 100 mmf. ... 59
Wavemaster 250 mmf., 150 mmf. and 100 mmf.... 36

Ceramic Trimmers, compression type, 250 mmf.,

450 mmi. and 750 mmf. .= -

U.1.C, Trimmers and Fixed Condensers, all values
in stock.

WIRELESS WORLD

FIXED CONDENSERS

Aerovox 40 mfd. 200-volt Condenser, for M«dget
Receiver, at . .

Aerovox 32 mfd. 4 32 mfd. |75 volts Condenser
for Midget Receiver, at

Dubilier .1 mfd. 6,000 volt worklng condenser, at

First Grade N.S.F. Tubular Condensers, .1 and .0l
mfd., 350 volts ... each

INTERVALVE TRANSFORMERS
1.F. 465 Kc. square can type

Low Frequency small shrouded, 3

: | ratio, 3/6 ;
heavier type s

VALVE HOLDERS
American Octal chassis mounting (Paxolin} ...
Ceramic (Amphenol) 5-pin, U.S.A

Ceramic 4 and 5,°British...
Side Contact Valve Holder, for E series valves...

WEBB’S RADIO, 14 SOHO

Phone : Gerrard 2089.

Hours of Business :

OCTOBER;

SPECIAL LIST OF

radio components

MISCELLANEOUS ITEMS

9 a.m.—5 p.m.

1042

o6 Push Back !nsulated Flex'(single), doz. yds. i-
Resistance Cord for A.C./D.C. Receivers, 100
ohms per ft.. per ft. 2/-

6/6

8/ 80 ohm Concentric Cable (‘m diam.), maximum

~ | length 150ft. . . ..per fr. 8d,

Collapsible Microphone Stands ... . A

éd.

- Highest quahty Movmg Coil Mlcrophone, with
transformer .. ...£5/5/-

6/~ | Potentiometers and volume controls——all usual
values from stock, at . . e

8/~ | Midget type Centralab, at 5/
Phillips Loudspeaker 8lin. P M., 3.5 chms speech
coil, at ... 200

4. | 45 volc Burgess ngh Tension Bactenes, heavy

2/~ | duty .

1~ Additional charge of 1i— for postage

6d. and packing on orders below 10/

ST., OXFORD 5T, LONDON, W.I|

Saturdays 9 a.m.—12 noon

<affic>

ELECTRIC SOLDERING

IRONS

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

industrial purposes.

be specified.

RESIN CORED SOLDER, SOLDER WIRE, Etc.

Stunetto oo,

PROPRIETORS ©

]‘e!ephone: FINNER 4885

STANDARD TELEPHONES .ANDO CABLES LIMITED
FERNDOWN, NORTHWOOD HILLS, NORTHWOOD MIDDLESEX

150 Wart
List price.£1. 12. 4.

75 Wate
List price £1.

.o,

'PHONE:

... HUTCHINSON LANE .

BRIGHOUSE 50

-inch UNIT

ALCOMAX MAGNET
Flux Density 8,000 lines.

Speech Coil |5 ohms or 2/3 ohms.
The first Wharfedale Unit using
the new ALCOMAX magnet
steel which gives extremely high
flux, density with small size,
Designed for use as Microphone
or Midget Speaker. Very sensitive.

PRICE

Supplies are available for

PRIORITY ORDERS ONLY 2?’6
(list}

WHARFEDALL

MIDGET 34

WHARFEDALE WIRELESS WORKS

SOLL PROPRIETOR: D. E. BRIGGS)
BRIGHOUSE ° YORKS
' 'GRAMS: “ WHARFDEL”
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An Engineer with many

= 'years experience in the
ELECTRO - MEDICAL
EQUIPMENT

work 1is available for

% consultation and practical

assistance on all aspects of

DRAWING OFFICE

EQUIPMENT the subject of suppression
: on land or sea, either at
H.F. ELECTIRIC .
FURNACES the source of interference
E _ or at the receiver.
SPECTROGRAPH c

ANALYSIS EQUIPMENT

Interference created by above is
suppressed by H.F. mains filters
and screened rooms.

We supply screened rooms of any
dimensions and H.F. mains filters
15 and 300 amperes maximum

loadings.
=1

- AERIAL SYSTEMS

1

A Tvypical
i F Filer

1

DESIGNED & INSTALLED

BELLING ¢ LEE LTD

CAMBRIDGE ARTERIAL ROAD., ENFIELD, MIDDX

o
P 003 5
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'UNITED INSULATOR CO LT 7, %=,

12-20 LAYSTALL STREET, LONDON, E.C.1. 0/ ”""

Phone: TERminus 7383 : Grams: Calanel, Smith, London.

PERTRIX

— the dependable
BATTERIES

/"/

FOR

RADIO, CARS
MOTOR CYCLES
COMMERCIAL
VEHIGLES

ETC.

The Vibratorpack is not earthbound—it is independent of
mains supply. Transmitters, Receivers, Amplifiers fitted

Sales Concessionaires':

HOLSUN BATTERIES LIMITED

with these perfect portable power supply units operate
137 Victoria Street, London, S.W.}

anywhere, and under the most arduous conditions. Details
trom Masteradio Ltd., Vibrant Works, Watford, Herts.

O 9c 42

. - Gr.enwooid - v 5.
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THE EDISON SWARN

PROGRESS

Never content to resjfﬁpot‘r thelr

v»

present best ...strlvmg always io

,f"’
find new ways/ 1o improve What is

V

J
already as pgrfect as human mmds
/

-/

and hands can devise ... Th us have

\

Mazda’maintained theif' reputation.

VALVES

155 CHARING CROSS ROAD, LONDON, w.C2

For full particulars write to Technical Sales Department.

ELECTRIC CO. LTD

xM.7
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The time will come when Goodmans’ Loud-

speakers will bring you news of a ‘brave
ncw world’ in which we can accept your
orders again and devote our energies and the
accumulated experience of war years to giving
you apparatus that will open up new horizons

in the search for perfect sound reproduction.

GOODMANS

INDUSTRIES LIMITED

Lancelot Road, Wembiey, Middx,

Transformers to

JCAL

' specification

Bl

RADIO MATERIALS

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

from
10 VA-10 kVA

Every precaution, including vacuum impregnation,
special materials and exceptional care in manufac-
. ture, is taken to ensure that Woden Transformers
made to tropical specification will give reliable
service under the most arduous conditions.

U.K. Regd. Trade Mark,

BRITISH INSULATED CABLES LTD.

CABL E MMAKERS AND ELECTRICAL ENGINEERS
Head Office: ’

PRESCOT, LANCS. Tel.No.PRESCOT6571

STREET - WOLVERHAMPTON -

TEL: WOLVERHAMPTON 22829

MARKERS OF TRANSFORMERS, POWER ¢iCK3, & SPECIAL RECEIVING & TRANSMITTING APPARATU:
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(gn Town fo_"‘jk
... @ mllllon people

listen in, to Symphony Concert and Music Hall, to the Fpilogue and
, the Children’s Hour, to ““some of the interesting personalities who are
~in fown to-night”. Delicate instruments, fine components make all that
possible; make possible Radio itself, that has brought so much happiness
to so many and yet remains something of a mystery. To those con-
cerned, Dubilier is a name in which they place the fullest confidence.

D CONDENSER 0. (1925) LTD. R . ‘ “

e

03

C.R.C.IG3
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P R.MALLORY &CO Inc.
All0R o

PRECISION RADIO PRODUCTS

MALLORY Vibrapacks, Vibrators, Switches,

Condensers, Chargers and other precision
radio products are all helping to bring the day of
Victory closer.

4
4
4
4
4

Mallory serves the Aviation, Aviation Instrument,
Army, Navy and Communication Field with these
parts, and other items extending far beyond the
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 name with our Representative now. He w:ll

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

P. R. MALLORY & CO. INC.
INDIANAPOLIS, INDIANA, USA.

Exclusively rcpresented in Gt. B(itain by
J FRANK HEAVER LTD. Kingsley Rd., Bideford, N. Devon, Eng.
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EXTRUDED PLASTICS

The Tenaplas method of Extruding Plastics ensures pro-
ducts of uniform quality and dimensional accuracy.

LOUD Although mainly used at the present time for Electrical

THE WORLD'S FINEST REPRODUCERS

and Chemical insulation there are many

other industries in which the Tenaplas

SECT INg Process of Extrusion could be utilised with
Y great advantage.

o
A

% Our specialised knowledge is at the service
Z  of all manufacturers interested.

TRANSFORMER

LAMINATIONS

. 90 1 s ‘1
Core Widths %" to 11" (E’s and 1's.)

_ "EIGHT 'STOCK SIZES

A Compfehensive Builetin together with details of Associated Covers

and Clamps with design data will be sent.to_manufacturers on request,

| TENAWIRE

BRITISH ROLA LIMITED
MINERVA ROAD - PARK ROYAL - N.W.10 - WiLlesden 1022

Wl

3’
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Murphy
A58V

TELEVISION

RECEIVERS

always- make.

~May ‘4th,

Just Received /

We have only a small number of these
Television Sets to offer. They are

complete in pedestal cabinets (size
151in. »:Ibm % 34in.  high), with 13
Valves +- 3 Rectifiers, Cathode Ray
Tube Type CRMogxr  (picture size
7%in. >0 6in.), 10in, M.C. Speaker. Alto-

gether a first-class job such as Murphy

This Receiver was (16\1'*1’16(_1 to receive Television, Sound and-
Vicion, and interested readers should refer to their copy of Wireless World dated
1939, for illustrated description and full Test Report.

£28

- Price, carr. extra

PUSH-BUTTON CONDENSERS

3

A chance for Experi-

SPEAKERS

ROLA, Brand new

mers.
well-known
receivers,

Price

0.0205 mfd. without trim-
As used in’ Philips
Push-Button

4/6

menters ! 0.0005 mfd, | Sin. P moving
2-gang, 6 push-button (.014], with tp\ny
Superhet Condensers, | former for super
Mechanical  cam  lever power or pentode
type (not trimmer type), valve. Fine cad-
easily  adjustable, to mium: plated 27/6
receive any stations [ Chassis ol .
desired.  Excellent work- }(il::\LEST ON- Zin.
manship. A product of AL moving - coil,
General In\trum(nt pentode out- 25/6
Corpn., U.S.A. / put. New... 3 .
o i 16/6 | GOODMANS Sin.  PAL  moving  coil
Universal transformer, suitable 27/6
3 for all output valves ............Tins /
PHILIPS 3-GANG CONCENTRIC
MOVING IRON P.C. VOLTM S TERS
SPIRAL VANE VARIABLE A good quality
CONDENSERS panel mounting

meter with clear-
reading 2}in. dial.
Yoltage measure-
ment (-9 v, Fitted
with terminals at
back. Brand

new. Price 20/'

PHILIPS TRIMMER CONDENSERS .

Non-drift air dielectric,
G0 mmids., suitable for

PHILIPS SMOOTHING CHOKES
Brand new, well-
built chokes, 60 ohms
D.C. resistance 400/
120 m.a. Core size:

w2 can supply the well-known

S5E X 43in.
350-0-350 v.,

amps.,

2in. X 1in. % 1ino.,
S.W. work, Pric 1/3 Z/§ edch. Also 400
e &/ ohms D.C. resistance
G0 m.a. Core size:
13 i 3
SPECIAL NOTE. All Standard Tele- | yi % 1 din
/6 each.

phone Transformers are now sold, but

PHIL!PS ‘HiGH voiLTAGT TRANSFORMERS

They are robust in con-
struetion ; weight approx.
13 ib. Dimensions: 5} x
Specification :
Y 70 m.a. Four
tappings giving 4 v,
6.3 v. {amps., 4v.
0.65 amp. and 4,000 v.

at 3 m.a. Input 100/250.
Frez  wiring diagram.
Cairiage  fwd.

° Price 32/6

VARIABLE POTENTIOMETERS
380 obms 10 watts.
Low price

1o clear.

3 © PLEASE NOTE. Write your name and
address in Block Capitals. You should
order only from current advertisement, as
maay lines $oon go out of stock. Noorders
can be sent C.O.D. Orders cannot be
accepted from FEire or Northern Ireland.
Postage must be included with all orders.

“Includes heavy mains transformer 330-0- 350,
120 -m.a., with 4 tappings. High xolhgo
transformer for supplying C.R. tube. Various
condensers including 16X 16 mfd. 550 v. work-
ing, 1-16 mid. 450 v. working, 50 x 30 X2 mfd.
B.I. Electrolytics, etc. Pentode output trans-

\23, LISLE STREET,

GERrard 2969

BAIRD TELEVISION POWER PACK & AMPLIFIER CHASSIS

jormer ; chokes; trimmers ;  Dbias
electrolytics ;
short-wave coils, etc.  Workmanship and
components arve of the highest quality. Valve
diagram free. Carriage forward.

. i £3.17.6

Add 2/6 for packing.

resistors ;

mica and tubular condensers ;

Advertise it
Advertisements

/" LCR: Economy Column "\

ELEGTRIG SOLDERING IRONS.
watts,

PHILIPS DIAL LAMPS.
screw cap.  1/6.

SPEECH COIL RIBBON WIRE. Enamelled copper.
Gauge approx. 20 thou. by 54 thou. Per 11lb.reel, 3/~
Manufacturers are invited to enquire price for quantitie..
YAXLEY TYPE SWITCHES, Twin bank, 3-way, 3/9.
Single bank, 3-way, 2/6.

DgUBLE-THROW "PANEL KNMIFE SWITCHES; zow

n;NIATURE ROTARY SWITCH on porcelain bas
cach
SMALL TRICKLE OHARGERS.,
Metal rectification. Input 200-220 v. A.C. Output
2 v. 4 amp. Reliable.and Shockproof. 17/G.
SINGLE R.A.F. EARPHONES, resistance 750 ohms
D.C. approx., 4/~ each ; ex-Govt. low-resistance singie
carphones, 2,’6 each; microphonz buttons, well
known make, 2/- each.
THREADED BRASS ROD.
6d. per length, 5/6 per doz.
SISTOFLEX. Big purchase of this fine insulated
sleeving, 3 mm., 4 mm., 5 mm., 3d. each per vd. length,
2/6 doz. yards. & mm., 5d. yd. length, 46 doz. yds.
16 mm., 7d. yd. length, 6/6 doz. yds. Special price
for quantities.
SCREENED WIRE, 7/026 SWG,
1/9 per yard.
REAGTION GONDENSERS.
mfd., 2in. spindles. 2/~ each.
VALVES are in short supply ; stock of Mullard T.S.P.
s-and H.V.R. 2's to be cleared at 17/6 each; first
corne first served.
CONDENSERS. —Special offer of metal-cased paper
condensers, 3530 v. working 0.00054+0.1, 1/-. 300 v.
working, all brand new and unused 2 mfd., 2/6, 1 mid.
<1 mfd, 2/-, 1 infd. 2/~
VARIABLE CONDENSERS. —Ceramic mountings
Well-made heavy 3-gang superhet condensers, die cast
frames in first ¢lass condition, 7/3. -"ang()(,‘(,().') 6/9.
DECORATIVE GABINET GRILLES, 4-bar 14jin.x
1}in. wide. Solid brass chrome p]nted. 2/6 each.
Heavier quality, 3/6. Also Rectangular Speakr
Grilles, 7}in.x53in. 1/6.
PHILIPS HIGH VOLTAGE CONDENSERS.—0.1 mid,
3,000 v. D.C. working. 1€/6 each
TRIMMERS.—Twin trimmers on ceramic base, brand
new; to clear, 6d. cach; 5/~ doz. Also Bakelite
Strip containing 5 Postage Stamp Trimmers, 2/6.
TUBULAR WIRE-END CONDENSERS. brand new
first quality components, 0.0003 mid., 7d.; 0.005 mid.,
7d. ; 0.01 mfd., 10d. ; 0.1 mfd., 1/- cach.

2G-25G v, 65/75

240v,, 15 watts, Miniature

Skeleton Type.

12in. lengths, 2 B.A.,

ruther covered,

Mica spaced.  0.0003

— FOR CALLERS ONLY — 1
PAPER SPEAKER CONES-

Less Specelr Coil, 77 dia. 9d., 07 dia. 6d.
BAKELITE SPEAKER H.F. DIFFUSER CONES

23" dia. x 2}” long, 6d. cach.

3}” dia. x =" long, 8d. cach.
MARUFACTURERS FLEASE NOTE !«
special prices quoted for large quantities of the

above.  Enquiries are invited.

ELEGTROLYTIG TUBULAR GONDENSERS, 25 mfd.,
12 v. 2.)mfd,_)5v 5 50 mid., 25 v.; 50 mfd., l’v,
2/- edch 0.5 mafd., 350 v. D.C. \xorkmg, 2/- each.
CHASSIS.—Beautifully finished, new  cadmium-
plated Chassis, Superbly made. 12in. x 8}in. X 3in.
Drilled for 5 valves, transformer, etc., 4/~ each, Also
heavy gauge metal Chassis, plated as above, 12 m. X
5%in. x 23in., 1/3 each. All drilled for valves, etc.
ACCUMULATORS. —Ediswan 2 v, 60 amp., brand new,
in ebonite cases, size 8in. ><4§m xl;‘m : cal;er; omv
17/6 each.

PUSH-PULL INPUT TRANSFORMERS, by weli-
known maker, nickel iron core, in metal case, size
2in.x 1%in. X 1}in. high ratio §:1. Price §/6.
OUTPUT TRANSFORMERS, primary 300 ohms D.C.,
secondary 0.5 ohm D.C., brand new, manufacturer's
type, §/6 ; also new chokes, 30 henrys, 150 ohms,
5/- each.

ELECTRO-MAGNETIC CGOUNTERS, resistance 500
ohme, from 1-12,899, size 4}in.x2in.x1}in., ex-
G.P.O., invaluable for countless purposes, 9/6 each ,
a smaller tvpe, 1-1,9499, size 4}in.x1iin. X 1}in., 5/6
RELAYS.—Small relays for operation on 2 v. D.C.
with 6-way make and break switches. New, §/-.
FLEXIBLE DRIVES, well made, shielded cable drives
for remote control, ideal for Iadlog,ramopl‘ones
approx. 2ft. long ; to clear, 4/- each

MOVING GOIL METERS.—A large seiection ot Ferrants
and other well-known makes are offered to CALLERS

NLY.
VOLUME CONTROLS.—Without switch,

‘1iin. spindle; 3 meg., $in. spindle;

1 meg.,
1 meg., 3.

spindle, 4/6 cach,

LONDON,: w.c.%O See previous issues -For//

other stock lines.
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The Raymart KNOB family is now
increased by the recent addition
of a Baby Knob which has been
named TXT.

) ‘A'f b d RAYMART
Although small it is of the flute BABY KNOB

type, good to-look at and a dead spit
of our old friends used with the TXT

TXJ and TXD dials. Price " each

The size of this Baby Knob is 11 in diameter,

ittzkesa }” spindle and has grub screw fixing. Please add postage on
orders valued 5/- or les

Other Raymart Knobs available include :
3”. Black Bakelite Skirt Knob, as used 1/9 each

on the TXD Dial ... .
227, Black Bakelite Skirt Knob, as used
onthe TX) Dial ... ... .. . 1,/3 each Raymart products

aly
S

Send stamped, addressed
envelope with all enquiries.

in-

clude: Micro - variable

Dials, Coil Formé
insulators, Keys,
Enquiries invited.

43 HOLLOWAY HEAD, BlRMINGHAM

Telephone -~ MIDLAND 3254,

Condensers,  Precision

rs,
etc.

65,  Bolsover St., London, W.1,

‘ gy
From night club g 20| 2onight shift

Night clubs then and night shifts
now have one thing in common—
their trustin Trix Sound Equipment.
From the Trix range there is equip-
ment to serve widely divergent
needs with equal reliability.

Mivrophone, N HMod 1 (illu.trated). Reqd.
design.  Transvers
on shotk absorber,

tramophone Cabiy Thore are Tric 0 %

Amplifiers from 5-500 watts. g
TRiX ELECTRICAL CO. LTD. g ! %Z 72T

Phon. : EUS 34712, Grams @ Trizadio, Wesdo, London. . AVAILABLF FOR PRIORITY WORK

Thls Rectifier

NEEDS
NO

Weétinghouse Metal Rectifiers will
last almost indefinitely and need
no maintenance or replacement,

’ metal
RECTIFIERS
- At the moment supplies available for general distri
" conditions, the benefits of the ceaseless resea

needs we are unable at the moment to supply.

REPLACING

Metal for strength and reliability.’

bu-

tion are short, but, with the return to normal

rch

now going on will be passed on to all those whose

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
Pew Hill House, Chippenham, Wilts,

M.R. SUPPLIES

invite your urgent aitention to the following offers in first-class RADIO and ELECTRICAL
MATERIAL. Immediate delivery from present stock. All prices strietly nett cash.
HEAVY DUTY OUTPUT TRANSFORMERS. Again available, the excellent ““ Wireless
World ” model, providing all ratios from 12’1 to 751, tapped primary and secondary,
‘Handling 20 watts, Weight ". Ibs, 49/6. Also a few specially made for two KT.66
in push-pull, sec. tapped for 7.5 and 15 ohms coils. Handling 3¢ watts, weight 13 lbs.
59/6. (Packing and passenger train carria
STEP-DOWN MAINS TRANSFORMERS. 20f l)v. (tapped) Lo 7, 11 and 15v. al 1.5
amp. Suitable for Chargers, models, 1 v. lighting, eic., 14/6. A[w) heavy duty model,
200/250v. sec, 12 and 17v. at full 5 amps., weight 9% Ibs., 42/6. (Packing and post, 1/6).
NEON TESTERS (150/400v. AC/DC). Handy pocket model for testmg polarity, con-
tinuity, leakages and type of current, 12/6.
INDUSTRIAL ELECTRIC SOLDERING IRONS, best make from stock. Staneleo, 75-
watt, 4in, pointed bit, 21/, (Available in 100/110v., 200/220v., and 230/250v. Please
note that westock spare elements of all voltages so that the iron can be universally used,
Tlements, 6/-), Spare right-angle hatchet bits,” 2/-. Also same make, 150-watt, with
massive flab bit (220/250v.), 82/6.> We quote special prices for minimum dozen lots.
INDUSTRIAL LOUDSPEAKERS. . New 6-watt P.M. m/coil model by G.E.C. Housed
in 9in, grey metal drum with front and rear grille and mouniing bracket. Fitted trans-
former for 2,500, 5,000 and 10,000 ohms, 45/« (1/6 packing and postdge).
ROTHERMEL-BRUSH PIEZO-CRYSTAL MICROPHONES, well-housed with knuckle-
joint for angle adjustment, Response level to 8,000 c/s. Output level—60 db. * Fitted
Gft. screened lead, 72/6. (To-day’s best microphone opportunity—hundreds sold to
important users.)
GEARED HIGH TORQUE MOTORS, constant speed induction, 200/250v.
speed 3 r.p.m. in metal housing 4}in. dia., silent running and precision
and plug, 39/6. Also low-torque model, ‘20 50v. A.C., final speed infinitely adjustable
from 1 to 6 r.p.m., same style as above, 29, These motors are very useful in research
depts., ete., for recording instruments and switching.
RELAYS, new compact model in 2in. by lin. metal housing. Operating from 4 to 12
‘» olts D C. and breaking 6-amps. Ideal for low tension switching and emorgcnuy lighting,
8/6. Large range of Londex Relays in stock.
SLIDING RHEOSTATS. Most useful range of well-made instruments, Fully enclosed
with bushed cable entry, smooth positive action. 100 watts capacity, following range:
4 ohms § amps., 10 ohms 3 amps,, 50 ohms 1.5 amp., 100 opns 1 anp., and 400 ()hms
0.5 ., any one, 21/-, Others made up to order in 14 days, only against Government

A.C., fuml

PHOTO-ELECTRIC CELLS. Visitron type 79
operating,. caesium. Pleas° note size: bulb 2
and light-sealed, 59/6.
TOGGLE PRESS:&S hand npemted scnior model, 1} {ons pressure.  Height 32in., weight
150 ibs, Can be inspected and collected from here or sent xmmedmtelv, carr, for’d,
Only a few left, £30 nett. Details on request.
HEADPHONES. Brand new Ericsson’s, 2,000 ohms, with adjustable he(
MAINS TRANSFORMERS for radio or amplifier. Prim. 209,250+
75 m.a., dv. da.,4v. 24., 28/6.  Also a few 850/0/350v. 200 :
RESIN-CORED SOLDER (by prominent cable firm), 13 highest tin (,ontenh available,
On 1 1b. reels, 40 per cent. tin, 4/6 reel. 65 per cent. tin, 5:11 reel. Opportunily.
TURNTABLES, Sin. diameter, ‘pressed steel with baize cover These make exc
friction drives for light work or can be made inte cine reeis, 2/11 each or 5/6 pair,
post paid.

. 150 microamps per Iumen, 90 voalts
. dia., overgll Jength din. Brand new

. 526,

Please include sufficient for packing and postage where not stated. Staff shortage—
priority given to orders with remittance, except from our ledger customers,

M.R. SUPPLIES, 68, New Oxford St., London, W.C.1
("Phone : MUSeum 2958)
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 Aucther gtma:c Achicvement! |
Solves a Tough

Elecirical
Problem

Handling 20,000 volts RF potential with this Eifhaceac-
vum relay is as easy as turning on ycur living room lights

IDustration shows ypical application of
electromagnet actuating cosl to Vacuum
Relay. In certain installations outside
flash-overs are eliminated by use of ball
type connectors. e

Over two years ago Eimac engineers developed this strange look-
ing vacuum valve which has been seeing service ever since. Itis a
single pole double throw relay used for many high voltage switch-
ing applications. Although the contact spacing is only .015, no
arc-over is experienced inside the valve. Changes in air pressure
and humidity, such as encountered in aviation, have no effect on
the breakdown within the relay, because the contacts are-in vac-
uum, Actually a flash-over will occur across the outside terminals
before breaking down within. A tribute to the high degree of vac-
uum attained on Eimac pumps.

This development is a direct outcome of the far-reaching ad-
vancements made possible through the Eimac technique of vac-
uwum valve construction. A typical example of why Eimac tfans-
mitting valves are first choice of leading engineers throughous
the world.

Follow the leaders 1o Eimae Valves

Mannfactured by

EITEL- McCULLOUGH, INC.
San Bruno, California, U.S. A, )
Export Agents: FRAZAR & CO., LTD., 301 Clay St.,San Francisco, Calif.,U.§.A.

Gruelling tests make tertain of performance
eapabilities. This test places an RF potential of
20,000 volts across the contacts spaced at only
015" from the grounded pole piece. Close-up
shows corona which occurs externally when
extreme voltage is applied although no arce
over is experienced on internal contacts.
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As progress at cach advance becomes more elusive

fusther success offers itself with greatest assurance through examination
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Metal can, sponge rubber lined—
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Viaducts

Valves and

To the engineer, accurate knowledge of With the aid of Mullard Valves in
the presence and precise form of vibrations specially designed apparatus, vibrations
is a matter of paramount importance. having an amplitude as low as a few microns

The structural engineer needs to define | can be easily and accurately measured.
and evaluate the stresses and strains on In almost every branch of engineering
massive girders and framework; the mechani- practice, problems are constantly being solved
cal engineer is cont¢erned with the smooth and the field of knowledge widened through
transmission of power and the elimination of | the application of the thermionic valve —and
heavy wear and tear on plant and machinery. Mullard have the right valve for the purpose.

- MULLARD

THE MASTER VALVE

A Valve for Every Purpose

DOMESTIC - COMMERCIAL - INDUSTRIAL - SCIENTIFIC - MEDICAL- EXPERIMENTAL

THE MULLARD WIRELESS SERVICE COMPANY LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. 44)
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Competltlve Broadcastlng -

Real Alternative Programmes

T must be evident that when the war ends an un-
rivalled opportunity will arise for making, if need

be, virtually a fresh start in the organisation of

British broadcasting. Presumably most of the trans-
mitters, and certainly nearly all the domestic receivers,
will be long overdue for replacement, so the objections
that are-usually urged when any sweeping change in
distribution technique is proposed will carry little
weight.  Here is a clear case for considering now
whether improvements can be made; an attitude of
laissez-faire will certainly mean that the opportunity
will be lost.

‘Without entering into controversial matters that
would be out of place in a technical journal, it is per-
missible to say that the view is widely held that our
post-war 9001ety will be orgamsod on- a less strongly
competitive basis. Indeed, it is generally admitted that
many forms of competition in our pre-war national life
led to avoidable waste of material and energy, and so
to a lowering of the standard of living. But in such a
sphere as the organisation of broadcast programmes
some measure of competition is more likely to act as
a spur to human endeavour than to produce.harmful
results. Lack of any tangible incentive—other than a
vague and undefined idealism—to produce better pro-
grammes must be largely responsible for that annoying

- attitude of complacency on the part of the B.B.C
which such widespread exception is taken.

This is not a plea for a violently disruptive reorganisa-
tion of British broadcasting, such as commercialising
it on American lines. Though we find much to admire
in American programme technique, our present system,
though susceptible to improvement, is fundamentally
on a basis better suited to our national temperament.
In the present system of alternative ‘“Home’’ and

““ Forces '’ transmissions we have the nucleus of an idea
that might well pave the way for a real alternative pro-
gramme organisation. The proposal is, briefly, that
two entirely separate B.B.C. Programme Boards should
be set up, with complete independence and freedom of
action. The technical means of distributing the pro-
grammes would remain under a single control, as would
the accountancy and similar branches of the Corpora-
tion. Funds for programmes vould be divided equally
between the two ““networks”’- (we might call them the

Red and the Blue, on the American model) and within
the limitations of their financial allocations they would
be free to bid against each other for the services of
artists or speakers.

On the technical side, no particularly diffica
problems would arise, especially as, not being b\)und
by any limitations of existing receiver design, it would
be possible to make wide use of ultra-short waves.
Indeed, our pre-war system gave ostensibly two pro-
grammes to the great majority ; that it failed in fact to
provide true alternatives was the fault rather of the
programme organisation than of the technical arrange-
ment of the Corporation’s stations. It is not surprising
that both programmes were coloured by the views of the
single directorate,

Although we have said that the existing Home and
Forces transmissions provide the nucleus of the idea
of what might be done, it is not suggested that the pro-
grammes of the competing networks should deliberately
set out to appeal to different levels of taste or culture.
Both networks should aim at producing. in the fullest
sense, a complete national programme that would appeal
to all tastes.

Independent Directorases

In our view, the head of each of the networks should
take the same amount of responsibility for the matter
broadcast by his organisation as was originally
shouldered by the Director-General. Any collaboration
between the networks might be confized to arranging
that, whenever it could be conv eniently arranged, the
programmes at any given time should be of a contrasting
nature.

Perhaps the most serious objection that can be urged
against our suggestion .is that, as the competing net-
works will naturally be judged on a ** box office ”” basis,
the temptation to scale down the matter broadcast to a
level appealing to the great possible number of listeners
would be almost irresistable. That criticism should not
be lightly dismissed by anyone who is anxious to see
the full realisation of the potentialities of broadcasting,
but if we did not think that adequate safeguards against
such an undesirable state of affairs could easily be found,
we should certainly not put forward the proposal.



RADIO DATA CHARTS

No. 1. (3rd Seriés) — Qutput Transformer Ratios

PROBLEM which is continually

arising is the estimation of the

turns ratio between the primary
and secondary windings of an output
transformer to provide the correct
impedance matching between the
loudspeaker and the output valve or
valves. The problem may be com-
plicated by the presence of two or
more speakers of differing impedances
which may be required to operate
singly or in any combination, and to
each of which .a given proportion of
the total power is to be delivered.
This chart sets out to perform the
requisite calculations with the mini-
mum of trouble.
" In the construction of this chart
no account has been taken of the
dimensions (electrical or mechanical)
of the transformer, the only assump-
tion being that its”efficiency is 109
per cent. This is not such a serious
assumption as appears at first sight,
since 1f the efficiency falls to 50 per
cent. (and readers are not expected
to sink to such depths!) the error in
the chart is only 2z per cent. for the
ordinary transformer where the losses
are equally distributed between the
copper and the iron.!

The fundamental relation on which
the chart is based is :—

R Wrp
Rs " Ws
Where Rp = Primary load; i.e., load
on valve in ohms
Rs = Secondary load; ie.,
speech coil impedance
Wp = Primary power; Iie,
power delivered by
valve
Ws = Secondary power ;
power
spealker.

Of course, if there is only one
secondary winding, all the power
must be delivered to it, and if there
are any number of secondary windings,
the total of the power taken from them
must be equal to the power delivered
to the primary or primaries. Let us
now consider the chart itself.

There are four scales and a reference
line, and reading from the left these
are scaled 'in primary load, turns ratio,
secondary load and primary power,
and secondary power and secondary
load. The reference line is unscaled.
The scales are used as shown in the
two keys, and since the chart is really

Turns Ratio =

ie.,

supplied to

1 Langford Smith.

Radio Desizner’s Handbook,
st Ed., p. 210

'S By

J. McG. SOWERBY,
B.A., Grad. I.E.E.
(By Permission of ihe Ministry of Supply)

Many new problems that have
arisen since Radio Data Charts
last appeared in Wireless World
will be dealt with in this new
series. The problems chosen
will generally be those that are
more quickly and easily solved
with the help of Abacs than by
calculation.

two charts superimposed it is essential
not to muddle the scales. In addition,
the two secondary load scales have
extra figures for one decade which
have been placed -in frames. These
figures may be used in place of their
unframed fellows, but in this case the
turns ratio—when found—must be
divided by ten.

A Simple Example

Let us go through a simple example
by way of illustration. An amplifier
has an output of four watts in 6,500
ohms, and it is required to match it
alternatively to 500 ohms,” and an
8-ohm speaker. Following Key I,
join 6,500 on the first scale to 500 on
the fourth. The ruler cuts the turns
ratio scale at 36.1, but since the framed
scale was used this must be divided
by ten. Hence the turns ratio is 3.61.
Again, join 6,500 to 8 on the fourth
scale, and the ruler cuts the turns ratio

- at 28.5. Thus the two required turns

ratios are 3.61 for the 500-ohm load

and 28.5 for the 8-ohm load. If con-
venient, the secondary could be wound
in the form of one tapped winding.

The method given by Key I, then,
refers to alternafives only. Suppose
now it is desired to deliver one watt
from the above amplifier into the
soo-ohm load, and the other three
watts into the 8-ohm speaker. To
solve this we must use the method
shown by Key II, Join 6,500 to 500
on the third scale, and note the point
of intersection on the reference line.
Join this point to four watts on the third
scale (primary power) and a second
point of intersection is found on the
first scale. Join this point to one watt
on the fourth scale (secondary power)
and the ruler cuts the turns ratio at
72.1. Since the framed scale was used,
the ratio is 7.21. A similar operation
gives a turns rstio of 32.9 for the 8-
ohm speaker. With these ratios, the
two loads will always receive their
correct proportions of the total power
supplied by the amplifier; but it is
worth noting that if either load is
removed, the matching will be upset.
If one or other of the loads are to bg
switched out, a resistance of the same
value should be connected in its place
to preserve the matching. It will be
seen that the operation designated
by Key II does not deal with alterna-
tive, but simultaneous loads, or loads
in parallel.

Let us now go through a final ex-
ample of a fairly complicated system.
A communication receiver has an
output of 23 watts in 3,200 ohms.
The operating room contains a morse
recorder of 500 ohms impedance re-
quiring five watts, and a monitor
speaker (impedance 15 ohms) using
four watts. In an adjoining room is a
second morse recorder of the same
type which is required to alternate
with a speaker of 7.5 ohms impedance

consuming five watts. The remaining
(Continued on page 228)

Priniary Secondaries
Impedance Power in .
in Ohms Watts Apparatus Switching No.
23 watts in 500 5 Recorder On/dummy resistance (€8]
3,200 ohms 500 5 Ditto Change-over to (4) (2)
: 15 4 Monitor None (3)
7.5 5 Extension Change-over to (2) (4)
10.5 3 Ditto On/dummy resistance (5)
10.5 3 Ditto_ Ditto (8)
10.5 3 Ditto Ditto )




| Wireless Weorld 227
ABAC No. 1. (3rd Series) — OUTPUT TRANSFORMER  RATIOS

50,000 . 086 ——0%6

300—_:rt_-'-
40.000 o6 06
07 —-07
200

08 — ('8
30.000 .

100

-

100 100

90 w
=
o 200
z
10,000 2
w
: ik
. - > @ 300 | o
'._-
u Z E z
» b= g = Z
= o z b3 .
I e Q 2 w
-0 7S ] z 400 o z
z u = ht z
z < @ « =
[a) I‘E w ; Ll
< . 1000 z 500 | Q
| [e] 90 a z w
800 @ ) ﬁ
z ) 700 FooZ 600 | & o
< £ 600 E oz ® ui
z « 500 3z £—7 |700 |
o g z O
I 400 = u g 8 {800
4 ]
- 300| 3 32 9—==9 |900
2 10 10(1.000
200( 2 2 >
z KEY,I
2
= .
.
10 100
3
8 20 —F—20
. E
) KEY I
6_
7
5_.....
4 .y ’
) . *
= 500 ' . s 01—t —01 - 50 —E—50

TURNS RATIO OF OUTPUT TRANSFORMERS : .
WITH SINGLE, MULTIPLE OR TAPPED SECONDARIES Wireless World

COPYRICHT




228

Radio Data Charts—
nine watts is distributed to three exten-
sion speakers (impedance 10.5 ohms
cach) taking three watts each; these
are required to be switched. To show
clearly what is to
be calculated, this

Wireless World

reader would like to do the requisite
calculations with the chart to achieve
familiarity with it. The answers are
given below, and Fig. 1 shows how
the set-up might be connected.

0 RECORDER

data is tabulated
on p. 226.
Since all these

5000

L
zioa(irsn (or ‘;.hte g a2 o ¥ o—{Ficonpet—

ummy resist- °
ances simulating /
them) are con- / o
nected simul-  awnooe 35:1 ' SPEAKER \
taneously, Key IT MONITO} -
gives the correct - .
procedure. PO )
Perhaps the Wre mxEnNsIon

@

Turns ratio
5.42
5-42.

ANODE

48 41

4

48.4

Fig. 1. Tlustrating the estimation

4831

of transformer ratios in a complex
output system.

(2)

(3) 35 h

(4) 443 nas
(5) 434

(0) 48.4 )

(7) E—‘

Holes in

the lonosphere

Waves Lost in Space

URING magnetic storms the ionic
density in the F layer is known to
decrease very considerably, and failure
of short-wave communication to occur,
because the ionic density becomes in-
sufficient to ensure refraction of the
waves. There is evidence that this
effect is brought about by the action
of streams of corpuscles which arrive
in the ionosphere from the sun, but
the precise nature of their action is not
yet understeod. .

In a recent letter to Nature,* T. L.
Eckersley makes an interesting sugges-
tion as to how this effect: may occur.
Assuming that the corpuscular stream
is in itself neutral, i.e.; composed of
equal numbers of positive and negative
particles, he states that, on entering
the atmosphere, the electrons would
be retarded much sooner than the posi-
tive iomns, the former coming to a
standstill in the higher atmosphere
while the latter penetrate down as far
as the E layer. When this has
occurred a large electric force exists
between the E and F layers, and this,

together with the force of the earth’s

magnetic field, causes a violent drift
of the clectrified particles in the ¥
layer, which is, in effect, a west to

' 1ssue of August 8th, 1942,

east current in the layer. In the E
layer there is a tendency for an oppo-
site drift to occur, but, owing to the
large molecular density at this height,
the current is much smaller.

The ionosphere, in the region of the
earth where the electric force was set
up, is thus swept fairly clear of elec-
trons and positive ions, and a big hole
in the refracting layer is thus pro-
duced. Through this the radio waves
can penetrate and so be lost in space.

The R.E.M.E.

New Corps to Maintain Tele-

communications Equipment

'I‘O dvoid the duplication and over-

lapping of engincering services
which have arisen between the Royal
Army Ordnance Corps and the Royal
Engineers, a new Corps, which is to
be known as the Royal Electrical and
Mechanical Engineers, officially comes
into being on October 1st.
“In the past the R.ATO.C. has been
responsible for ordnance stores, i.e.,
everything from guns to personal
equipment of soldiers, and also for the
engineering stores, including the tech-
nical maintenance of electrical equip-
ment, instruments, wireless and line

telecommunication  equipment
radiolocation apparatus.

The new Corps will take over the
supply, distribution and maintenance
of all electrical and mechanical equip-
ment other than the exceptionally
heavy engineering equipment handled
by the Royal Engineers.

A feature of the organisation of the
modern army is the provision of facili-
ties for the maintenance of equipment
in the first echelon or front line. So
far as radiolocation apparatus is con-
cerned, this will in future be serviced
entirely by Radio Maintenance De-
tachments of the R.EM.E.

In the case of signals equipment,
simple repairs are undertaken in the
first echelon by Royal Signals per-
sonnel. The ‘' permissive repair
schedule ”” for this work has been laid
down by the REM.E. Where more’
detailed repairs are necessary equip-
ment is returned to the second echelon
(or support lines), where it will be -
undertaken by mobile wireless de-
tachments of the new Corpss Where
necessary, apparatus will, of course,
be sent back to the telecommunications
workshops in rear areas. Experience
has shown that prevention is bétter
than cure, and with this in mind
*‘ preventive maintenance ’—regular
tests of apparatus—will be undertaken
by the new Corps in the second
echelon. i

The Telecommunications Division
of the R.E.M.E. will deal with radio-
location apparatus as well as wireless
and line communication equipment.

The personnel of the R.A.O.C. to
be transferred to the R.E.M.E. in-
cludes Radio Mechanics, who wear
the blue and red wireless flash and

and

maintain  radiolocation apparatus;
Wireless Mechanics (who wear the
white and blue flash); Armament

Artificers (Radio and Wireless), who
supervise workshops for their respec-
tive spheres; Radio and Wireless
Maintenance Officers; and Ordnance
Mechanical Engineers (Wireless), who
will become Electrical and Mechanical
Engineers, with the probable suffix
““Tels "’—the official abbreviation for
telecommunications.

- Wireless World
Brains Trust

exmmrrnraenenQuestion No. 5. vinvunnes

S
I wireless communication with other
planets? And is there anything
in the nature of inexplicable radia-
tions (i.e., apart from cosmic rays)
reaching us from outer space?
(Answer on p. 231.)

AnEmEmEmRENES
.
PECTIRLILLL TS

it theoretically possible to hold.
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TYPES OF DEAFNESS

Where Hearing Aids Can Help

EAFNESS has always seemed to

be the Cinderella among what

may be locsely termed diseases
of function. Not only has it always
been the butt of music-hall comedians
Iut it has been, and still is, singularly
ill-served in the matter of scientific-
ally designed apparatus to relieve it
and of qualified persons to ‘‘fit,”
- supply and maintain such apparatus.
The simpler defects of vision seem to
be adequately dealt with by the
optician. He holds a diploma recog-
nised by the medical profession, and,
as well as supplying spectacles and
other aids for defective sight, carries
out tests to determine the nature of
these defects. If he suspects serious
disease, he will advise his customer to
‘consult an cculist.

It has been suggested editorially in
Wireless World that a strictly compar-
able state of affairs might well bring
about cconomy and efficiency in the
distribution of hearing aids to sufferers
from deafness. It is assumed that the
aids would be produced cheaply on
mass-production lines by the wireless
industry and sold by the wireless
dealer. A role comparable with that
of the optician in the field of vision
might then be fulfilled by a qualified
“totician " (either the dealer himself
or -an assistant), who should possess
not only a diploma recognised by the
medical profession but also evidence of
competency on the electro-acoustic
side. It has been pointed out that it
would be wasteful to train newcomers
to the art when there already exists a
large number of men with wide know-
ledge and experience in the second and
more difficult part of the subject. But,
in addition to that, they must know
how to choose or adjust a hearing aid
to compensate for the defects of hear-
ing of the person with whom they are
dealing, and must be able to distin-
guish one type of deafness from an-
other. A Dbrief outline of some of these
latter aspects of the subject will be of
interest to all radio technicians who
may wish to concern themselves with
what is likely to become a very im-
portant offshoot of their art.

The ear is divided into three main
portions known as the outer, middle
and inner ear. The outer ear consists

not only of the shell-like collector of-

sound known as the auricle or pinna
which is visible to us, but also of a
short channel—the auditory canal—
leading to the ear drum or tympanic

membrane which the air waves of
sound cause to vibrate. At the other
side of the drum the vibrations cross
the middle ear by purely mechanical
means, there being three small bones

ot ossicles which transmit them to the

inner ear, which consists of a spiral
cavity shaped something like a snail’s
shell, {from which it derives its medi-
cal name of cochlea. This cavity con-
tains fluid, the degree of compression
of which is varied by the incoming
vibrations. In the cochlea, among
other things which do not directly
concern us, is the basilar membrane
with which is assouiated a very deli-
cate part of the ear anatomy which
analyses the vibrations before they
pass via thousands of small nerve end-
ings up the auditory nerve to certain
centres of the brain which interpret
them as the sensation which is called
sound.

Deafness Classified

Writing in the July, 1942, issue of
Electronics, Ira Kamen points out that
deafness may be divided into three
main types, so far as hearing aids are
concerned. The first of these he calls
conductive deafness, which is, as its
name suggests, associated with those
parts of the ear where vibrations
travel along to the cochlea, where, as
already mentioned, they are converted
to what may conveniently be called
nerve pulses. The causes of this kind
of deafness are many and varied,
among them being thickening of the
ear drum, and stiffening of the joints
of the ossicles. Sundry types of ill-

ness, among which the common cold is
prominent, are in most cases primarily
responsible for the trouble, although,

. of course, an accident may give rise to

it. The main subjective symptom is
a Teeling that the ears are stufied with
cotton-wool.  Probably most of us
» have been temporary sufferers from it
at one time or another. i

The sccond type of hearing defect,
namely, nerve deafness, is due to
trouble in the inner ear or cochlea
where mechanical conduction ends and
nerve transmission begins. Childhood
diseases are frequently responsible and
very often the trouble does not make
itself evident until some years after
the primary cause has passed away.
‘In the case of sufferers from this type
of deainess the hearing loss for low
intensities of ‘sound is relatively
greater than for high. At high levels
of sound the defective ear hecomes
practically as sensitive as a normal one
and, at certain frequencies, what is
known as the “‘threshold of pain’’ is
reached far earlier than in the case of
an ear not afflicted with this particu-
lar trouble. Anybody unfamiliar with
this threshold need only don a pair of
headphones and connect them across
the primary of the LS transformer of
a receiver which is operating at full
“volume in order to become acquainted
with it.

It will be evident that some form
of amplification limiter is a desirable
addition to a hearing aid designed for
this type of deafness in order to pre-
vent the threshold of pain being

“reached. But, since this trouble, like
other types of hearing defects, asually

(Couitesy Llecivosics)

Full-size illustration of a modern American hearing aid, Valves are decapped for
compactness.
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varies considerably with {requency,

the limiter must be a selective one
and must, of course, be variable botk
in frequency and in amplitude adjust-
ment in order that’it can be adapted
to the requirements of any particular
sufferer. Another desirable. feature is
some form of negative feedback, as dis-
tortion greatly impairs the value of the
hearing aid in practically all types of
deafness, but more especially when the
sufferer is advanced in years. _

The third type of hearing impair-
ment is referred to as cortical deaf-
ness. It is characterised by the fact’
that although the ear may be in good
condition there is failure to interpret
the incoming sounds correctly, and
the person concerned is said to suffer
from a loss of the ‘' language factor.”
It mostly affects old people and those
who have experienced a stroke or
other cerebral troubles. In popular
parlance the sufferer is ‘‘*slow in the
uptake,”” so far as hearing is con-
cerned, but it will usually be found
that if addressed slowly and deliber-
ately he will b€ able.to understand per-
fectly well. The only way in which
a hearing aid can assist here is in cases
where this kind of deafness does not
exist alone but is accompanied by one
of the other types. It should, in fact,
be pointed out here that for the miost
part one type of deafness seldom does
exist completely on its own.

Cortical deafness is sometimes due
to long-standing conductive or nerve
~deafness. - What happens is that due
to long neglect of these other types of
deafness the brain centres suffer from
loss of sound memory. In other
words, sufferers forget how to hear, so
that when the actual ear defect is re-
lieved there arises a temporary form
of hearing impairment known as con-
fusion deafness. This trouble can be
cured by exercising the hearing facul-
ties for a period ; this has the effect
of re-educating the brain centres.

Before the sufferer can be supplied
with the correct type of hearing aid
the oticlan would apply tests
analogous to those used by the optician
in the case of defective eyesight.
According to the writer . in Ilec-
tronics, the process of testing has
been widely developed in America.
The first thing to be done is to decide
which tyvpe of deafness is affecting the
sufferer.

The principal tool in testing hearing
is the audiometer, which, in its com-
monest form, consists of an oscillator
calibrated in multiples of two in the
audio spectrum. Its output can be
varied in steps of 5 db. from the brink
of audibility to the threshold of pain.
It determines hearing losses up to
4,096 cfs quite accurately, but at

. 8,192 ¢/s it is less precise.

obtainable as to
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Curves are
taken both with thé normal “air”
earpiece and with a bone conductor,
a compensated amplifier being used to
counteract the peculiar {requency
characteristics of the latter.

From the readings obtained, curves
of the ear response are prepared and,
apart from giving
the frequency re-
sponse of the deaf
person’s hearing
faculties, a fairly
accurate idea is

the type of deaf-
ness which is pre-
sent. From what |
has already been
said about con-
ductive and nerve
deafness it will be
fairly obvious

UTER
how the curves b

. CHANNEL

Simplified anatomy

of the ear. Outer,
middle, and inner
ears are clearly

distinguishable.

distinguish between them. If it is a
case of conductive deafness a curve of
ear response plotted against sound in-
put at any given frequency will remain
more or less level. In the case of nerve
deafness, however, a point will be
reached at which the curve will take
a sharp upward turn. This will indi-
cate that the ear response has started
to increase out of all proportion to the
sound input. Usually this upward
turn of the curve will be indicated by
the sufferer sharply removing the ear-
piece as the threshold of pain is sud-
denly reached. Cortical deafness will
not be revealed by this use of the
audiometer, as the pure tones of the
oscillator are readily interpreted by the
brain, and to detect this type of deaf-

ness a speech test is employed, as has

already been briefly indicated. From
the curves it can be decided what the
output of a hearing aid should be at
various Irequencies; also at what
sound level, and at what frequencies,
the amplification limiter should come
into operation if its use is necessary.
A hearing aid consists virtually of
three parts, the microphone, the
amplifier and the reproducer (ear-
phone or bone conductor). Frequency
compensation may obviously be
brought about by varying the charac-
teristics of one, two or all three in
combination. It is usually more con-
venient to design two of the parts to
provide a fixed characteristic as flat as
is possible. The third part may be >
designed that its characteristics can be

readily varied, partly to compensate
for any unavoidable defects of the
other two, but mainly, of course, to
compensate for the hearing defects of
the person concerned.

In general, it is suggested by the

-writer in Electronics that the hear-

ing aid should be designed to give

0SSICLES

EAR DRUM

normally as flat a response as possible
between s00 c/s and 3,500 ¢/s. The
response should be made to fall off
below 500 c¢/s partly in order to
minimise the rumbling noise of street
traffic, but chiefly in order to permit
the manufacture of a unit that is
physically small and inconspicuous.
The response above 3,500 c/s should
be made to fall away in order to lessen
background noises of the hissing type.
The hearing aid must, of course, have
a certain amount of response between
3,500 ¢/s and 5,000 ¢/s in order to
reproduce the harmonics of speech. It
should be emphasised that the above
figures refer to the normal frequency
response of the instrument, but this
should be variable within wide limits
to meet the needs of the particular
sufferer concerned.

Bone conductors are fitted when
severe conductive deafness is present.
They act by mechanically short-
circuiting the outer and inner ear an:l
conducting the vibrations direct to the
inner ear via the mastoid bone. The
response of this instrument is such
that, in order to compensate for it, it
is usually necessary that it be fed with
an input having a rising characteristic
hetween 2,500 c¢/s and 35,000 c/s.
This produces’ a flat output between
500 c/s and 3,500 ¢/s, and a falling
output from 3,500 c/s to 5,000 c/s,
which, as we have already seen, is
what is required from the hearing aid
before it is corrected to suit the indi-
vidual sufferer. ) :



HE mere fact that we are able to
observe the light which is re-
flected from other planets shows that
there is nothing to prevent an clectro-
magnetic wave traversing the space
intervening between the earth and
those planets—or rather between the

earth and the planetary atmospheres. -

For it must be noticed that this light
—which originally comes from the sun
—i1s not necessarily reflected by the
surface of the planet itself, but may
come from its outer atmosphere. Some
planets have very dense atmospheres,
others atmospheres of great rarity,
while, in the case of Mercury, there is
hardly any atmosphere at all. The
spectra of some planets contain
strongly marked absorption bands, in-
dicating that the light has penetrated
the planetary atmosphere, the gases of
which have caused absorption of cer-
tain frequencies. The light waves in
these cases have probably reached the
surface of the planets themselves. In
other cases the planetary spectra are
very similar to that.of the solar spec-
trum, which would indicate either that
the planet had no atmosphere, or that
the light had been reflected from the
outer part of the atmosphere itself.

In some cases, therefore, though not
in others, an electromagnetic wave—
even one of such a high frequency as
that of light — can penectrate the
planetary atmosphere and reach the
surfice of the planet itself. And if a
wave of light frequency can do this,
why cannot also one of radio fre-
qucancy?  Where there is an atmo-
sphere which is penietrable by the sun’s
ravs there is probably also an iono-
sphere, brought into being by the
action of the rays upon the gas mole-
cules of the planetary atmosphere.
And since the nature and distribution
of the gases of planctary atmospheres
differ from those of our own it is
reasonable so suppose that the iono-
spheres of the planets—if they exist—
would exhibit different characteristics
from those of the terrestrial iono-
sphere. There is also the question of
the intensity of the sun’s rays at the
planets to be considered in this con-
nection. It is probable, therefore,
that there may be planetary iono-
spheres which are
different ranges of radio frequencies
than those to which our own iono-
spheres is impervious.

Tt would appear to be possible, how-
cver, for a wave of radio-frequency to
penetrate to the surface of a planet
in some cases. The frequency used
would have to be of such a value that
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impervious to -

Answer to Question No. 5
(See page 228) '

the wave would easily penetrate both
our own ionosphere and that of the
planet in question, and would not be
greatly attenuated by absorption in
_either of these regions. So far as the
terrestrial ionosphere is concerned
these conditions are suited by a radio
wave in the ‘‘ ultra high’’ part of the
spectrum—of a frequency of, say, 50
Mc/s or higher.

The answer.to the first part of the
question would therefore appear to be
““Yes—in the case of some planets.”
In order to ““hold wireless communi-
cation,”” however, habitation of the
planet by intelligent beings is implied,

in order that the communication may’

be two-way. This would rule out a
number of the planets, for it does not
seem reasonable to think that intelli-
gent beings could exist on those
planets whose density is very low—in
some cases it is less than that of water.
In other cases therc are.other reasons
for thinking that habitation of the
planet is improbable. But in a few
cases—such as that of Venus and of
Mars—the existence of intelligent life
is not so highly improbable.

Attenuation and Absorption

The practicability of holding wire-
less communication with an inhabited
planet is quite another matter, and
does not at present appear to exist.
When a radio wave travels outward
from a transmitter—even when it is
sent out in the narrowest possible
‘“beam’’—it gradually ‘‘spreads’’
out in directions at right angles to its
direction of travel, so that it covers a
greater and greater areca the farther it
advances. But the energy present in
the wave front at a great distance from
the transmitter is the same as it was
when the wave front was near the
transmitter, and, sincz the wave front
covers a greater and greater area as it
advances, the energy-present at any
one point in it becomes less and less
the farther it travels. . This weaken-
- ing of the wave with distance travelled
is called ‘‘spatial attenuation’ and
will occur even when no absorption at
all is taking place. Considering the
relatively great distances involved be-
tween the earth and other planets—4o0
to 50 million miles
shortest distance—it is evident that
spatial attenuation would be very
great, and-that cclossal power would

ks

is about the .
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have to be used at the transmitter in
order to overcome it and provide a
workable signal—according to our
standard—at the receiving end. A
rough estimate indicates that a trans-
mitter power of the order of 6,000,000
kW would be necessary in order to
provide a radio field intensity of

‘5 microvolts per metre at the nearest

planet in the absence of any absorp-
tion. True the power necessary could
be considerably reduced if a highly
directional transmitting aerial array
were used, but even so it would still
be far in excess of that radiated by
any existing transmitting station. So
we may rule out the possibility of
getting through -to the planets at
present.

As to whether there dre any inex-
plicable radiations reaching us from
outer space, so fa}r as the Wireless
World Brains Trust :: aware, no ioni-
sation which is detectable by present-
day apparatus occurs at the earth’s
surface which cannot be attributed
either to cosmic rays, gamma ray
radiation from the earth itself or to
radioactive emanations in the atmo-
sphere. The cosmic rays themselves
are thought to be due to radiations
occurring during the creation (or pos-
sibly during the disintegration) of
atoms in interstellar space, and there-
fore, not to be associated with any
agency on one of the planets. There
may, however, be radiztions reaching
us which are of an entirely different
character to those capable of being
detected by existing apparatus. The
answer to the second part of the ques-
tion would therefore appear to be
““Not known.”” T. W. B.

“Wireless Engineer”

HE first of a series of three articles
on harmonic distortion in Al trans-

“formers and another on determining the

optimum operating conditions for trans-
mitting valves for Class C telegraphy are
published in the September issue of
Wireless Engineer.

The issue also contains the usual com-
prehensive collection of abstracts from
and references to recently published
articles in the world’s technical journals.
Some of the abstracts extend to a page
in length, although this is ndt necessarily
an indication of their importance; the
difficulty of language and accessibility
are factors which influence this.

Published on the first of each month,
Wireless Engineer is obtainable to order
through newsagents, or direct {rom our
Publishers at Dorset House, - Stamford
Street, London, S.E.1, at 2s5. 8d. (includ-
ing postage).
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INSTRUMENTS : 7est and

Measuring Gear and Its Uses

By W. H. CAZALY

V1. Electrolytic Condensers : Inductance and Capacitance at Radzo Frequenczea

N the last section of this series the
measurement of inductance and
capacitance by testers and bridges

utilising mains and AF power supplies
was dealt with. It was found possible
to measure inductance between about
0.5 henry and 100 henries, and capa-
citance between 0.0005 uF and 50 uF,
by such means. Before going on to
the matter of measurements at RF,
of very small values of inductance and
capacitance, the measurement of elec-
trolytic condensers may as well be
clez .4 up.

In an electrolytic condenser the di-
electric consists of a very thin layer
of oxide on an aluminium foil elec-
trode, created by ‘‘forming,’”’ i.e.,
passing current from the aluminium
to the solution (contact with the latter
being made by another piece of alu-
minium or the outer case). Since the
oxide layer can be made extremely
thin, an electrolytic condenser can be
made to have a very high capacitance
for its size, compared with other
forms ot condenser. However, the
oxide layer is not stable; it is rapidly
broken down if the direction of the
current through the condenser is re-
versed. 1If it is to handle alternating
voltage, it must have a steady DC

i} ——}

BALANCE
Cl DETECTOR

(3)

Fig. 1. (a) Circuit for testing the
capacitance and leakage of electro-~
lytic condensers, using batteries for
the polarising voltage. 50 ¢fs from
a mains transformer low-voltage

potential impressed on it so that at
no time do the negative peaks of
the alternating voltage exceed this DC
potential ; in fact, the alternating
voltage must only be a comparatively
small fraction of the DC if overheat-
ing and breakdown are to be avoided.
Finally, since there is always a small
leakage current through an electroly-
tic condenser, the power factor is
always very much higher than paper
or mica dielectric condensers. This
does not matter greatly at mains and
. audio frequencies, which is why elec-
trolytic condensers are so often em-
ployed as smoothing condensers.

It is evident that they cannot be
measured on the testers that have so
far been described, since no provision
has been made for the introduction
of a steady DC polarising voltage. The
form of bridge shown in Fig. 1 (a),
however, enables a polarising voltage
to be applied without affecting the
action of the bridge, and by the in-
clusion of a milliameter M1, as shown,
the leakage current can also be
measured. The goodness of an elec-
trolytic condenser is seldom given in
terms of the ‘‘ power factor,”” because

this is always very high, but usually
in” terms of mA per pF

‘“leakage.”’

the electrolytic being tested.

Thus a 10 pF condenser may, with its
working voltage impressed across its
terminals, have a leakage current of
0.1 mA, and the goodness will then
be expressed as ‘‘o0.0r mA [uF.”

Since many electrolytic condensers
are rated at several hundred volts
(about 600 is roughly the maximum)
it is advisable to employ mains supply
power to energise the bridge and pro-
vide the polarising voltage, and for
those who have a number of electro-
lytics to test it is worth while making
up a mains-driven instrument for the
purpose on the lines shown in Fig.

1 (b).

The balancing resistance Rz shown
in the standard condenser arm is
mainly for the purpose of securing a
satisfactory zero indication of balance
in view of the high power factor of
Since
the bridge is energised by a winding on
the mains transformer at s0 c/s, a
simple valve voltmeter is wusually
better as a balance indicator than
headphones.

RF Measurements

The chief difficulties in measuring
small values of inductance and capa-

3
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@ MAINS

(b)

secondary is a convenient and suitable means of energising the bridge, and a sensitive AC milliammeter or valve voltmeter should

be used to. detect balance.

(b) A mains version.
in the anode circuit of the simple valve voltmeter.

3

Rz is the sensitivity control, M1 the leakage meter, and M2 the balance detector
Smoothmg must be extremely good,



citance by means of bridges arise from
the very high or low reactances offered
by them, and from the inevitable
presence of stray reactances due to
the various components of the bridge.
For instance, a 10 uuF condenser
offers a reactance at even 1,000 c/s
of 16 million®ohms. In the first place,
a bridge with reactance of such an
order in each arm would require an
inordinately high energising voltage to
enable balance to be accurately
obtained. In the second place, if the
reactance were to be reduced by in-
creasing the frequency of the energis-
ing voltage, there would still be the
stray capacitances to be reckoned with
—as shown in Fig. 2. Bridges that are
energised by RF at, say, 1 Mc/s, are,
therefore, constructed with elaborate
and careful screening systems that aim
at making all the strays symmetrical.

~ -

The existence of stray and

Fig. 2.

unknown capacitances in a simple

bridge make it unreliable for measure-

ments of low values without special
precautions.

This makes the instrument costly,
and. unless repeatedly checked, none
too reliable. Balance is indicated by
means of some form of valve volf-
meter or oscillating detector, which
adds further to the complication.

However, a RF bridge in a special
form may be used to match two vari-
able condensers on one shaft. The test
condensers themselves are made to
form one side of the bridge, as shown
in Fig. 3. Two equal standard con-
densers, or resistances, form the other
side of the bridge, and as the gang
condenser under test is rotated, any
inequality in the capacitances of the
two halves is revealed by the develop-
ment of a p.d. across A and B—i.e,,
balance is lost. It may be restored,
of course, by adjustment of, say, split
end-vanes in one or the other of the
two ganged condensers.

The almost standard method of
measuring very small capacitance is
the substitution method, using a care-
fully calibrated variable standard con-
denser—a  glorified  ‘‘straight-line-
capecity law’’ tuning condenser
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similar to a type that used to-be em-
ployed in receivers at the very begin-
ning of broadcasting before ‘“log-law !’
and ‘‘straight-line-frequency ~’ types
came much into popular use. Such
variable standard condensers are ex-
pensive and, unless extremely well
made, apt to suffer from loss of accu-
racy due to temperature and other
effects, but they are amongst the most
useful pieces of apparatus in the
laboratory. Their gapacitance varies
proportionally to the amount of mesh-
ing of stator and rotor vanes, and the
scale is calibrated to read directly in
lu.,uF . . °

Substitation Methods

One way of using such a condenser
for the measurement of a small value
of capacitance is shown in Fig. 4. The
variable standard condenser Cri is
made to act as the tuning capacitance
in a simple valve oscillator. - The
radiation from this oscillator is re-
ceived on a simple form of oscillating
receiver—the plain reaction type is
suitable—which is tuned to zero beat
with the testing  oscillator. Under
these conditions, the capacitance of
the standard variable condenser is
noted from its dial, and then the small
condenser Cz to be tested is connected
with very short leads across the ‘stan-
dard. This will alter the frequency
of the testing oscillator, and the oscil-
lating receiver will then produce a
beat-note in the headphones—unless
the -<change in tuning capacitance
brought about by the addition of the
unknown condenser across the stan-
dard is so great that the beat-note is
too high for audibility. In any case,
the standard variable condenser is
now altered in capacitance until zero
beat is again obtained in the oscillat-
ing receiver phones, and the dial set-
ting (or value of capacitance) required
to do this noted. Then, plainly,.the

“value of the unknown capacitance is
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measuring small capacitance. The
principle can be used, of course, to
match the sections of a ganged con-

OSCILLATOR

' REACTING RECEIVER

Fig. 4. Set-up for measuring a small

capacitance, C2, by noting its effect

on the tuning of the oscillator and

consequent necessary alteration in

the setting of the calibrated vanable
standard Cr.

denser ; first, the testing oscillator is -
tuned by onc section of the gang and
zero beat obtained in the checking or
oscillating receiver, and then the lead
is changed over to another section of
the gang (without, of course, altering
the setting of the gang common shaft),
and if zero beat is obtained, the sec-
tions involved are of equal capaci-
tance.

Before going on to the matter of
measuring small coil inductance, men-

‘ T
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Fig. 3. A brxdge for matching gangéd condensers (C3C4). Very careful matching

also of the stray capacities is essential.

equal to the difference between the

_ first setting the standard variable and

the second setting. ~With care, this
can be a very accurate method of

tion must be made of two factors met
with in RF work, that have much
more importance than in ordinary AF
measurements. - In connection with
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condensers it is the ‘‘ power factor’”
and in connection with coils it is *“ Q.”’
It is important to realise that both
these factors come into play in esti-
mating the performance of a circuit at
high frequencies as a result of a
peculiar thing that is summed up in
the words “* HF resistance.”” A slight
digression may here be helpful to what
follows later. It should be understood
that the essential effect of resistance,
as differing from reactance, lies from a
practical point of view.in the loss of
energy that it brings about.

For example, a condenser may have
a high " power factor’” even though
the insulation between the plates is
excellent and the capacitance normal.
This may occur because the dielectric
material is unsuitable. When a con-
denser is repeatedly charged and dis-
charged and then charged up with re-
versed polarity and again diseharged
and so on—which is what happens
when a condenser ‘‘ passes AC ’—the
dielectric layer is subjected to cyclic
strains in its atomic structure. The
effect has an analogy in the compres-
sion and expansion of a piece of rub-
ber. Suppose, however, that putty is
used instead of rubber. Unlike rubber,

«
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OSCILLATOR
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of actual ‘‘Ohm’s Law '’ resistance.
One ot these effects is a departure from
the ideal go-degree phase relationship
between the current through and the
voltage across a condenser passing AC
~—hence the apparently odd term
*“Cos ¢ in which the ** power factor ”’
of a condenser is very often stated.
This expresses the ratio between the
true power and the apparent power in
the circuit in terms of the phase angle
6 between voltage and current. In a
perfect condenser ¢ is go degrees and
“Cos 6 is zero.

‘Defining «“ Q

Losses can also occur in a coil, in-
dependently of the “ Ohm’s Law '’ re-

“sistance of the windings of the coil,

which may be, in the case of a short-
wave tuning coil, very small indeed.
For example, a coil inside a screening
can inevitably causes more loss of elec-
trical energy than a coil without a
can and mounted well away from con-
ductors such as metal chassis and
screening plates, although the ‘* Ohm’s
Law *’ resistance as measured with DC
is no greater. This is because the
alternating current through the coil
sets up a moving magnetic field that
induces current in the screening can,
as was explained in a recent article,’

‘ Fig. 5. Set-up for measuring

Qb
O O

VALVE
VOLTMETER

the dynamic impedance of
a parallel tuned circuit, LC.
The variable resistance R must
be of very low self-capacity
and residual inductance. Some

when the putty is compressed it stays

-compressed or flattened and does not
give back the energy required to
flatten it. The energy devoted to the
flattening and expansion manifests
itself eventually as heat. An analo-
gous sort of thing occurs in the dielec-
tric of a poorly made condenser, and
the final manifestation is again heat,
which may eventually break down the
insulation between the plates. It is
for this reason that electrolytic cou-
densers, although they can withstand
a considerable steady DC potential be-
tween their electrodes, break down if
too high and rapid an alternating volt-
age is superimposed on this DC
potential.

Thus it may be plain how losses can
occur in a condenser without any ob-
vious **Ohm’s Law "’ resistance being
present. DMoreover, the higher the fre-
quency involved the greater the losses.

It is convenient to express these
losses in terms of their electrical
effects, which are the same as those

composition {ypes are suitable
even at intermediate fre-
quencies.

and this current in the screening can
material, which always offers some re-
sistance, means a transference of elec-
trical energy from the coil to the can
from which it cannot be recovered.
If the foregoing very sketchy out-
line of ‘“HF resistance’ has been
understood, the meaning of “ Q' may
be clear, from what follows. ““Q’ is

.a term that has come to be accepted

as a ‘‘figure of merit”’ for coils and
tuned circuits. It is the ratio of the
purely reactive impedance of a circuit
to the resistance—resistance, in this
case, and especially at RF, meaning
the AC and not the ‘‘Ohm’s Law’”’
resistance.. For a coil, therefore,

i
Q= LDR— For a tuned circuit contain-

ing both inductance and capacitance,
it does not matter whether the resist-
ance exists (or the losses occur) in the
inductance or the capacitance so far as
the behaviour of the circuit as a whole

L “Intercircuit Screening,” by M. Read. Wireless

World. Juve 1042, p. 134

_is concerned, and it is therefore pos-

sible, in theory, to regard Q as still
dependent on the goodness of the coil.
This is actually nearly always the case,
since, except at the ultra-high fre-
quencies, good air-spaced condensers
have very low losses as compared with
even the best of coils. °

The .measurements that follow, of
the dynamic resistance of a tuned cir-
cuit, the inductance and the Q of a
coil, the comparative goodness of a
condenser, and the self-capacitance of a

Fig. 6. Showing

the principle of

adding  positive

(Rp) and negative

(Rn) resistances
in parallel.

coil, are carried out by means of appa-
ratus that is not quite so simple in
either  construction or use as that
which has been discussed already. The
accurately calibrated variable con-
denser, of the order of 0.0005 wF maxi-
mum, is practically essential, and
there are also required an accurately
calibrated test oscillator and a good
valve voltmeter. These three items
are actually included in a form of com-
posite instrument known as a Q-
Meter ”’ that is available in several
commercial forms. For present pur-
poses, however, it may be best to re-
gard them as separate instruments.
The dynamic impedance of a tuned
circuit may be measured in several
ways, of which only two will be dealt
with—the ‘‘equivalent resistance’’
and the ‘‘negative resistance”’
methods. The principle of the first is
simply that an actual ohmic resistance
is placed in series with the tuned cir-
cuit and adjusted until either the

Rn Rp1

AF
QSCILLATOR

Rpa

Fig. 7. General form of circuit for
measuring the value of an unknown
negative resistance Rn. The positive
resistances, Rp, are familiar as
‘‘ ordinary ’’ physical elements. When
Rpr is equal to Rn, the parallel com-
bination of Rn Rp1 offers infinite
resistance, hence no sound is heard
in the phones. Rpz is a safeguarding
resistance. Rn may be a valve circuit
such as a dynatron.

make-up current through, or the volt-

-age developed across, the tuned circuit

is halved. The set-up is illustrated
in Fig. 5. Taking the voltage method:
first, the voltage developed across the

S mar
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tuned circuit LC by the test oscillator
is. measured by the valve voltmeter
with the series resistance R short-
circuited. Then the resistance is
brought into circuit by the removal of
the short, and adjusted until exactly
half the first voltage is shown on the
valve voltmeter. Then, plainly, the

~value of the ohmic resistance, which

can be ascertained by the usual DC
methods separately, is equal to the
impedance offered by the tuned cir-
cuit. The usual precautions against
stray capacitance due to wiring and
to. the resistance R itself have to be
guarded against.

Negative Resistance Methods

A ““negative resistance "’ is a device
that supplies energy to a circuit—the
opposite of a positive resistance, that
is.- It can be represented in a circuit
by means of the usual symbol for re-
sistance, and suitably marked to dis-

tinguish it from positive resistance. In -

Fig. 6 are shown a negative and a
positive resistance in parallel, while
a generator applies a p.d. across them.

3

7
[
T )
i B
i
}
s E TC
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Fig. 8. A screened grid valve used as
a dynatron, or as a negative resistance
across A and B. The value of the
negative resistance so produced may
be controlled by a negative bias on
the control grid. Z may be a tuned
circuit. Note that the anode is at a
lower HT voltage than the screening
grid. This is a fairly critical adjust-
ment. C is a by-pass condenser of
large value.

The effective resistance of this parallel

T R xR,
combination is given by R=m
R xR, .
Now, if R,=R,, R=—2"""* hich

means that R is then infinite—and no
current will flow through the parallel
combination.

A circuit can be made up, therefore,
to measure the ohmic value of a nega-
tive resistance, of the general form
shown in Fig. 7. R, is adjusted until
no sound is heard in the phones, which
means that R =R.. R, may then be
measured by ordinary means, using
DC, unless, being a calibrated variable

Wireless World

resistance, its resistance is already
known from the dial reading.

There are several devices that pro-
vide negative resistance, of which the
valve used as an oscillator is one, and
the form of oscillator that is chiefly
used in laboratory measurements is
the ‘“dynatron,”” on account of the
ease with which tuned circuits to be

DYNATRON
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that one is fixed and the other is rotat-
able so that its field may either ‘assist
or oppose that of the fixed inductance;

- ———a}

OSCILLATING
RECEIVER

Fig. o. Skeleton
circuit showing
general  principles

Rp

i_

tested may be connected (no “‘reac-
tion coil”” is needed) and the purity
of the wave-form it generates.

This is simply a screened grid valve,
connected as shown in Fig. 8, and the
tuned circuit to be tested is connected
to the test terminals A and B. For
the operation of this device, reference
should be made to Fig. 9. The process
—with variations due to any par-
ticular form in which the principle is
employed in a practical instrument—
is in general terms as follows: First,
the negative resistance of the valve is
adjusted by means of the grid bias
until the tuned circuit is just set into
oscillation.  This is detected by a
simple form of autodyne or oscillating
receiver, in the phones of which a
beat-note can be obtained when the
tuned circuit under test is oscillating.
Now the tuned circuit is disconnected
and in its place is connected the cir-
cuit for measuring the screened grid
valve mnegative resistance, which—
since this was made just sufficient to
maintain oscillation in the tuned cir-
cuit—will be the same as that of the
tuned circuit. :

The inductance of a coil of the
order of millihenries can be measured
by a bridge circuit, if a calibrated
variable inductance is employed, as
shown in Fig. 10, and the bridge is
energised by a fairly high AF, say of
the order of 1,000 ¢/s, from an oscil-
lator. An inductometer provides the
required standard variable induct-
ance, and consists of a glorified ver-
sion of what used to be called a
““variometer '’ ; two inductances are
connected in series and arranged so

for measuring the
dynamic impedance
at resonance of a
thned circuit LC.

AF
OSCILLATOR

the overall inductance of the two coils
in series can thus be varied from zero
to their sum with the mutual induct-
ance aiding. But this bridge method
is not satisfactory with inductances
below a few millihenries, and recourse
-must then be had-to first principle
methods. A calibrated test oscillator,
to energise the tuned circuit formed by
the coil under test and a calibrated
variable condenser, and a valve volt-
meter 1o indicate resonance, are
employed. The process is to set the
condenser at some definite capacitance,
and to connect the coil under test
across it. Then the test oscillator is
coupled to this tuned circuit in such
a way that it does not also couple with
the pick-ur reil of the valve voltmeter.

L

v
1,000 CJS

Fig. 10, Bridge for measuring an
inductance Lx, The effect of the DC
resistance of this coil is balanced by R,
and L is a variable standard induct-

ance. :
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Instruments—
The test oscillator is then tuned to
resonance with the tuned ciruit which
read-
Know-

is indicated by maximum
ing in the valve voltmeter.

TEST
OSCILLATOR

Wireless World

a Q meter usually consists of an oscil-
lator developing a low voltage of, say,
0.1 volt acréss a very low resistance
which is in series with the tuned cir-
cuit, as shown in Fig. 11(b). Then a

OSCILLATOR -

O o

(3)

frequencies obtained with known small
increases of tuning capacitance. From
these two sets of figures—frequency

and tuning capacitance—a graph is® -

plotted, as shown in Fig. 12, and the

VALVE VOLTMETER

(b)

Fig. 11. (a) Circuit showing priﬁciple of coil ““Q ’’ measurement. (b) Basic circuit of a *“ Q ’* or Circuit Magnification Meter.

M is a thermocouple RF meter used to develop a standard output from the oscillator across R the coupling resistance.

The tést

inductance L is normally in series with the standard variable condenser Cz, but across 2 and 3 a condenser under test may be

ing the frequency from the cali-
bration of.the test oscillator, and the
capacitance of the condenser, the
inductance of the coil can be worked

10°
out from the formula. f= I el from
. 10° .
which L =——=—where L is in pH, C
47*f*C

in uF, and f in Mc/s.

The Q of a coil is measured by mak-
ing use of the fact that the voltage
developed across a coil in a series cir-
cuit with a condenser is Q times V,
where V is the applied voltage. Refer-
ence to Fig. r1(a) shows the principle.
First, the valve voltmeter measures
the voltage applied across the series
tuned circuit ai resonance. At reson-
ance, the. only impedance offered by
such a series tuned circuit is due to the
resistance—which “may be actual
ohmic resistance due, say, to the
resistance of the coil wire, or to some
form of loss, as was explained earlier,
such as the presence of a screening
can. Let this applied voltage be V,
and the RF resistance be R. Now the
voltage existing across the coil is mea-
sured by the valve voltmeter,-and it
will be found to be much greater than
the applied voltage—in fact, it will
be V=0Q x R. Let this coil voltage be

\'A R v,
V,. Thenv2 = OxR or v, = Q.

If, now, V, is made equal to 1 volt,
the voltage V, measured on the valve
-voltmeter is a direct indication of the
() of the coil. Since ) may be as high
as 100, necessitating the use of a valve
voltmeter capable of measuring “roo
volts, and also in order that the
impedance of the output of the test
oscillator, which acts as a generator,
may be so low that it can be neglected,

connected. :

Q of 100 would be shown as 10 volts

. on the valve voltmeter scale, and so.

proportionately with other values of
Q. If the tuning condenser happens to
be a calibrated standard, of extremely
good electrical construction—i.e., air-
spaced and losses so low that they may
be ignored in all but very high fre-
quency circuits—the goodness of small
test condensers with, say, solid dielec-

tric, may be tested for their effect on

T i L T T T T T T T T
20 Llo O 10 20 30 40 50 60 .70
CO-PI MF

Fig. 12z. Graph of frequency against
tuning capacity, for ascertaining the
self-capacity of a coil.

the Q of the tuned circuit by placing
them in parallel with the standard con-
denser and observing the difference
they make to the Q indicated on the
valve voltmeter.

The self-capacitance of a coil is
again ascertained by using a series of
known frequencies from the test oscil-
lator and the standard variable con-
denser. The procedure is to set up the
apparatus as if for measuring the
inductance of the coil, as has been
described earlier. Then a series of
observations are taken of the resonant

B

line made by joining the points is
extended beyond the vertical ordinate,
as shown in dotted line. Where this
extended line cuts the horizental or
capacitance ordinate gives the residual
capacitance due to the self-capacitance
of the coil itself.

The forégoing presents a brief out-

line of a branch of measurement that -
has already®a very wide choice of

methods, and that is presenting fresh
problems as the study of higher fre-
quency phenomena expands. It will
be seen that most of the measurements
involve methods and precision instru-
ments of the laboratory, rather than
the ordinary workshop, type, and of
deductions from first principles. There
is considerable scope in this field for
the ingenuity of the ‘‘ practical man *’
in devising simple and easily operated
devices and circuits for use with the
ever higher frequencies that are
becoming involved in modern wireless
technique. -

Waste Paper Appeal

In co-operation with the Waste Paper
Recovery Associaticn many trades and
professions . have started waste-paper
drives to organise the salvaging of paper
within their own ranks in support of the
national effort. 5,000 tons of waste
paper before Christmas is the target of
the wireless industry in its salvage drive
inaugurated last month.

“Sunspots and Short Waves”

THE expression ‘‘mnon-critical - fre-
quencies ”’ 1n line 21 of this article in our
September issue, should, of course, read
‘moon ‘critical frequencies.”” : The same

. misprint occurred in the inscription to

Fig. 1. -

By



OctoBER, 1042 ' WIRELESS WORLD Advertisements 15

.Cgthoée ~coating

i

HE cathode is the heart of a

valve and it is of primary import- |
ance that the extremely fine limits
stipulated by the designer are

rigidly adhered to in production.

Our illusirations show the cathode
being sprayed and a sample being V , 5 "
weighed to a limit of 0-5 milligram ' ]

(000017 oz.).

'STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.




16 /dvertisements WIRELESS WORLD OCTOBER, 1042

PRE-EMINENT IN PEACE
INDISPENSABLE IN WAR

ADVERTISEMENT OF THE TELEGRAPH CONDENSER CO., LTD.
<p 5259 . ‘ v -



237

PHYSICAL FOUNDATIONS

N the first article of this series we
discussed the migration of *‘ free”’
electrons along a wire as the

source of its electrical conductivity.
The question was raised as to wha
could be meant by the handing on
‘of an outermost electron from one lat-
tice atom to another along the crystal
structure of a simplified model metal,
It was found that without knowing
definitely the length of ‘“mean free
path,” or distance travelled by elec-
trons between encounters with suc-
cessive atoms, the Wiedemann-Franz
law connecting thermal and electrical
conductions could be explained.

The next step is to examine
properties of common conducting
materials not accounted for in that
simplified picture. We have to sec
why metals of different chemical pro-
perties have different resistivity, and
to follow these differences into the
regions of scmi-conductors.and insula-
tors. We have also to nicet the diffi-
,culties raised by the specific heats of
conductors, by their behaviour in
magnetic fields, and by the fantastic
state of superconductivity in which
the ordinary properties of resistance
seem to fail entirely. Finally we have
to recognise that alloys possess laws
of their own, which may be usefully
exploited in selecting conductor: and
resistor materials.

Impure Metals, Semi-conductors,
and Insulators.—In ‘our previous
account of free electron migration we
utilised both of the two modern ways
of regarding an clectron: originally it
was considered essentially a detach-
able planet revolving round its atom,
but latterly it is credited with the
properties of waves capable of pene-
trating potential barriers from atom to
atom. But in each of these two in-
complete models of eclectronic be-
haviour, the binding of the electron
to its accompanying structure can be
expressed in terms of its energy
or the work required to displace
it. Semi-conductors and resistance
materials can be seen as beginning a
transition towards insulator habits.
-By cnqmrmg as to the energy asso-
ciated with all those electrons which
might, when liberated, join the con-
duction stream, we may be able to
predict the electrical properties of the
material.

For a pure metal,
whose energy 1is

the electrons
relevant to con-

in general known as

OF RADIO
[I.—Semi-conductors,
Superconductivity,
and Alloys
By -

MARTIN JOHNSON,
D.Sc.

ductivity belong to the outermost
structure of each atom only ; they are
the valeney
clectrons, since it is their binding
which determines the possibility of
chemical combination ‘with other
atomic species. Valency is more com-

monly studied for elements in solution, -

for instance as they are found in bat-
tery cells: there it denotes the actual
number of electrons which a single
atom loses or acquires in forming the
positive or negative ion. The valency
will also in the simplest cases be equal
to the difference between the number
of electrons possessed by an atom and
the number possessed by the inert
element nearest to it in the serial table
of elements, since the inert atom hag
no available valency electrons and is
incapable of entering into chemical
reactions.

But conductivity by free electrons
is not proportional to the number of
valency electrons per atom. This is
seen when we notice that the best
conductors,” copper and silver, are
only monovalent ; divalent or trivalent
metals being often more resistive. A
more decisive factor is the grouping
of the electrons in ‘‘shells,”” as we
shall' see shortly. For instance, the
possession of two valency electrons per
atom instead of one may mean (at low
temperature) a difference between the
highest conductivity and a degree of
insulation needing a million volts per
cm. to transfer an electron ; the reason
appears as a complete rearrangement
of the fitting of electrons into
“bands.”” By ‘“bands” in this con-
nection has come to be meant the
grouping of possible states, character-
ised by definite energy for any “elec-
tron in ‘that state—if these energies
are closely alike they can be drawn
as closely packed lines on a diagram
looking very like an optical band
spectrum.

For an impure metal, the energy of
electrons in foreign atoms which did
not belong to the original lattice may
place them more favourably with
regard to contributing to the {free
stream. On the other hand, these
impurity strangers often impede the
flow of the conducting stream. Along
such lines are sought the explanations
both of semi-conductors and of highly
resistive alloys; in either case a small
trace of foreign material often makes
as much difference to conduction as
if we were to exchange the pure metal
for another 'pure metal of different
valency (see Fig. 3).

Many semi-conductors only admit of
migration of those electrons which are
supplied by impurities present in the
metal: for instance, in the cuprous
oxide of some rectifiers the ‘‘free”’
electrons are probably supplied by the
surplus oxygen atoms. To fit the facts’
the number of impurity molecules
comes out at about 10'” per cubic cm.,
but this enormous number is only a
small fraction, about 1 in 10°%, of the
number of molecules of the pure sub-
stance. The temperature variation of
conductivity in these materials, which
are often oxides, halides, or sulphides,
is in the opposite direction to that of
a fully conducting metal, conduction
rising instead of falling with heating.
The discovery that some semi-conduc-
tors are light-sensitive, passing cur-
rent only during or after suitable illu-
mination, means that absorption ot
radiant energy can confer ‘‘libera-
tion’’ on certain electrons, enabling
the work to be performed which is
needed in cutting across equipoten-
tials too far apart for unaided leak-
age. This process is analogous to one
we shall discuss for photo cells in a
later article.

Electrons in Atomic Shells.—When
we look around for the origin of these
correlations 1 .tween chemical classifi-
cation and the availability of free elec-
trons for conduction, we find that the
selection of materials for conductors or
resistors or insulators in practice will
depend on how the electrons withinan
atom tend to fill up possible locations ;
these locations . are referred to as
““ shells,”” though without any insist-
tence upon spherical symmetry and
without any idea of implying a static
immobility.

There are 92 chemlcal elements,
from the lightest, hydrogen, svhose
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atom contains only one electron out-
side the nucleus, to uranium contain-
ing 92, the number of electrons con-
stituting the ‘‘atomic number.”
Alphabetical letters are generally used
to denote the shells, together with
numbers, and in successive elements of
increasing mass these shells become

filled up.

For our case of electrical conduc-
tivity the most favourable conditions
appear with the group which contains
copper, silver and gold, which have
one electron outside a closed set of
shells of the other electrons. The
alkali metals lithium, sodium, potas-
sium, rubidium and caesium also have
this clectronic configuration, though
for each of them it is a different shell;
we have therefore the apparently hap-
hazard sequence that the atomic num-
bers 29, 47, 79, and then 3, 11, I9,
37, 55, show high conductivity.

Strictly speaking, the quantity
whose magnitude is large for these
metals is not simple conductivity, but
specific conductivity divided by
atomic mass and square of a tempera-
ture characterising thermal vibra-
tions ; since our explanation of the
temperature dependence suggests that
““conduction per unit amplitude of
lattice vibration”’
structure really controls. The more
precise specification eliminates the
different ways in which lattice atoms

are able to disturb the flow of elec--

trons. :

Conductivity drops by a factor of
2 Or even 4 on passing from the above
monovalent to the divalent metals
which are adjacent to them in the
periodic table of elements. An impor-
tant item in the control of the situa-
tion by the atomic structure is seen
from the ‘low conductivity of the
‘“transition elements’’: a ““d’’ shell
in each of these is incomplete in its
complement of electrons, giving rise
to a larger chance of the freed elec-
trons becoming scattered in their
migrations and having a shorter mean
free path. Among these transition
metals in common use for radio and
other constructions are chromium,
manganese, iron, cobalt, nickel,
molybdenum, tantalum, tungsten and
platinum. Radio designers will at
once. recognise -that here we have
resistor metals, especially when
alloyed with others. The reason that
some of them form a good base for
cathode material is not, therefore,
that they possess more available free
electrons, but that the potential
barriers preventing emission are amen-
able in these cases to doping by
impurity, and also that they stand up
to high temperature.  This subject
will recur later.

is what atomic.

Wireless World

Specific Heat of Electron Gas in a
Metal.—Everything we have said in-
volves the notion that a metal differs
from an insulator in containing loose
electrons as well as fixed atoms,  prob-
ably about as many of each. Then on
the old principle that heat energy
given to any material divides itself

- equally between the motions or vibra-

tions of all the separate constituents,
the heat required to raise the tem-
perature of the metal atoms plus elec-
trons (since the latter when free have
separate motions) ought to exceed that
required by an insulator whose elec-
irons are bound to their atoms.
Actually metals do not show this ex-
pected extra specific heat or atomic
heat. Have the free electrons no
capacity for absorbing heat although
we have seen that they conduct heat?

‘This anomaly was only understood
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Fig, 1.. Resistance phenomena near -

the ‘absolute zero of temperature.
A, residual resistance; B, super-
conductivity.

when it became realised that the elec-
tron ‘“‘gas,”’ although freely flowing,
corresponds to an enormous pressure
far in excess of atmospheric experi-
ence. The free electron flow in the
metal obeys not the familiar gas laws
but the new ones of Fermi and Dirac,
among which an extremely low heat
capacity is predicted for other reasons.
It has become intriguing and by no
means unconvincing, to calculate the
intrinsic energy of this gas of elec-
trons which belongs only among the
packed atoms of a solid metal; the
molecular weight is one eighteen-
hundredth of that of atomic hydrogen
but the number of particles per unit
volume, about 10??, would in a mole-
cular gas correspond to tremendous
compression.

Conducting Metals in a Magnetic
Field.—A metal carrying either a flow
of heat or an electric current, if placed
in a transverse magnetic field, shows
a potential difference and a tempera-
ture gradient perpendicular to both
field and flow. This is perfectly
rational, as the electrons are inevit-

ably deflected by the magnetic field.
But what made this ‘“Hall effect”
more of a trouble than a triumph for
the electronic theory, was that for
some metals the direction of these side-
ways effects were opposite to the direc-
tion demanded by the negative charge
of all electrons. A hint towards solv-
ing this anomaly is that a-region of
local deficiency in electrons may
behave and move as if it were a spot
positively charged, exhibiting a Hall
effect of reversed sign.

Superconductivity.—This pheno-,

_ menon will probably for long save us

from too smug a ‘complacency . about
our understanding of the electrical
behaviour of metals. There are a few
laboratories, notably that in the Uni-
versity of Leyden, in which has been
developed the peculiar and difficult
technique of experimenting at tem-
peratures more than 260 deg. C.
below that of ice, and within the last
half-dozen degrees above the absolute
and unattainable zero of —273 deg.
Here, in baths of liquefied helium gas,
metallic conduction “‘ runs wild.”” On
our simplest theory discussed above,
specific resistance ought to diminish
steadily to zero at the absolute tem-
perature zero. Actually it often tends
to break away as if intending to finish
as a very minute ‘‘residual’’ resist-®
ance (line A in Fig. 1). But many
metals reverse this tendency by Sud-
denly losing all their resistance several
degrees above the zero (line B in Fig.
1). This is known as ‘' superconduc-
tivity,”” and though it has been said
that we only have to induce this virtue
at ordinary temperatures to solve
many of the power engincer’'s diffiz
culties, he would face a new night-
mare if we succeeded. Actually, the
““transition’’ temperature at which
this strange effect sets in has been
raised by alloying, but only a degree
or two.

Direct resistance measurement here
becomes weird and unmanageable, but
one sidelight from familiar radio con-
stants is of interest: we know that
when -a potential is applied or
removed, the change in current is not
completed quite instantaneously, and
the ‘“time constant’ X of a circuit
with resistance R and inductance L
gives the rate of decay or removal of
potential as

) —i —R
i, =1, € =1,e L

The fall to 1/e or 1'/2.7 of initial value-

occurs in L/R seconds. Except for
inductance of large choke size L/R
is commonly a thousandth or a mil-
lionth of a second. But on a famous
occasion, the Leyden physicists
induced a current in a metal ring
immersed in liquid Rhelium at a few

ES



degrees above absolute zero, then
removed the source of potential and
sent the whole apparatus to an English
scientific gathering by -aircraft; so
complete had been the loss of resist-
ance in superconductivity that the fall
of current took hours instead of micro-
seconds, and the English gathering
found the current still running. From
the above equation R in some cases
must be 107'* of its normal value.

Alloys.—Most of these complicate
drastically the simple resistance-tem-
perature properties which we found
true for pure metals when not too
refrigerated.  But their ‘irregular-
ities,”” if tamed, can be very useful:
for example °‘Constantan’ (copper
60 and nickel 40 per cent.) and ‘* Man-
"ganin’’ (copper 84, manganese 1z and
nickel 4 per cent.) have a resistance
almost independent of temperature
over hundreds of degrees and are valu-
able for standardising. The ‘‘transi-
tion’’ metals which we mentioned
before are especially useful for these
artificial mixtures.

Alloys of the best conductors, silver-
gold and copper-gold mixtures, often
show a maximum resistance at about
50-50 composition, several times the
resistance of either constituent alone,
Fig. 2. 'When one constituent is only
in small proportions its effect can be
even more striking, for instance, when
a trace of tin in copper nearly doubles
the resistance. Such cases lead to the
view that an impurity can seriously
impede free motion in the otherwise
regular lattice, just as in the opposite
sense an impurity in a semi-conductor
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Fig. 2. Resistance of copper-gold

alloys in relation to the proportions
of the mixture (after Linde).

can confer conductivity. In general
the ““residual’’ resistance, referred to
under superconductivity, is larger for
alloys, and much ingenuity has been
expended by laboratories in isolating it
and by theorists in interpreting it.
Like other features it emphasises that
the simple theory which did so well
for the purest metals at ordinary tem-
peratures may be completely falsified
by-small irregularities in the lattice
structure. These irregularities may be

Wireless World

mechanical disturbance of the regular
spacing of fixed atoms which had
allowed long free paths, or chemical
impurity of any atomic
capable of either supplying extra free
electrons or capturing some of those
already free to wander. We exhibit

IRON

COBALT)§
\ -

~ /
SXCADMIUM
. . . . . "

=3 -2 -t [} [ 2 3 4 5
EFFECTIVE VALENCY '

Fig. 3. Increase of resistivity per
atomic percentage of impurity metals
dissolved in copper (full line) and
silver (dotted line), plotted against the
effective valency of the dissolved
impurities (after Linde).

(Fig 3) some results by Linde, show-
ing that valency is of importance in
the conductivity of alloys, as well as
in pure metals. In fact, a really pure
and structurally perfect metal would
be less intriguing to the physicist and
in many ways a less useful tool to the
technologist.

Books Received

Problems in Radio Engineering, by
E. T. A. Rapson.—This book, which is
a fifth edition, contains problems drawn
from examination papers of the LE.E.,
the City and Guilds Institute and the
University of ILondon. The problems
were originally collated to assist those
studying for the Higher National Certi-
ficate at Southall Technical College.
Pp. 150. 18 diagrams. Price 5s.

Elementary Mathematics for Wireless
Operators, by W. E. Crook.—In addi-
tion to the usual subjects of arithmetic,
algebra, geometry and trignomentry this
book includes a chapter on mechanics.
The author aims at presenting these sub-
jects in the simplest and most interesting
manner possible in order to overcome
the inherent dislike of the ordinary non-
mathematical wireless man to tackling
these necessary preliminaries to a serious
study of wireless. Pp. 74. 42 diagrams.
Price 3s. 6d.

Wireless Terms Explained, by
“* Decibel.”’—All wireless terms in com-
mon use are dealt with in this book. As

its title implies, it aims at giving ex-
planations rather than short definitions.
Pp. 74. Price 2s. 6d.

The above books are published by
Sir Isaac-Pitman and Sons, Ltd., Parker
Street, Kingsway, W.C.2.
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WE are designing and building even

better equipment with our enlarged
and extended facilities and these improve-
ments will be available for your use when
the present struggle is over.

For the time being domestic receiver design
and production has ceased but your radio
receiver manufacturers will be ready to
equip their sets with General Instrument
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other G.I. devices as soon as conditions
permit.

Always remember General Instruments
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 INSTRUMENT

CORPORATION

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

e FExclusively Represented by
Ki ! Road,
Frank Heaver Ltd. gyofns’ M. D"eionl
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- COME LOVELY
FLOWERS

¥
) g “ And so it is that from the
W darkness of the present hour will
’ emerge a brighter day when the
brain and brawn of modern industry will
be utilised in furthering peacetime products and
pursuits, While serving the Government
to-day we are broadening both creative and
manufacturing possibilities for a happier world
to-morrow. Astatic engineers are available to
work in co-operation with electronic engineers
in the development of new wartime equipment,
especially as it may have to do with pickup and
transmission of sound. Astatic crystal micro-
phones, 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 CORPORATION
YOUNGSTOWN, OHIO, U;S A,
TORONTO, CANADA
Exclusively Represented by

i d
Frank Heaver Lid. E;Qléi;? fRpad
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Silent Sets

A MOST astonishing item of news

caught my eye the other day in
one of our great national ‘‘dailies,”’
which prides itself on its perspicuity
and is for ever telling us .what are
Iritler’s intentions and loudly calling
on the Government to take action in
this or that direction. The item of
news was to the effect that of late a
considerable and increasing number
of telephone call offices were being
put out of action each night by the
remdval of vital parts of the mechan-
ism by fifth columnists, and, accord-
ing to their political correspondent, it

-was causing the Government grave-

anxiety.

If these supposed fifth columnists’
activities are really perturbing the
Government, I am fortunately in a
position to relieve their troubled
minds. It is true, I fear, that a cer-
tain number of telephone call offices
are getting put out of action in this
way, but nobody but a fool would
imagine that fifth columnists would
go to the trouble of removing ‘‘ vital
parts’’ and risk being stopped by a
suspicious constable while carting
them away, when all they need do is
to sever connections with a pair of
wire-cutters,

The explanation of these acts of
depredation lies in the bewildering
mass of contradictory instructions to
the public issued from Whitehall. One
moment we are told that it is vital
to keep our wireless ‘sets going in order
that instructions may be issued to us
in the event of a sudden emergency,
and the next moment we are informed
that it is criminal to spend money in
wartime.

There is no section of the com-
munity which this Alice-in-Wonder-
more
strongly than the patriotic citizen
with a burnt-out choke or transformer
in his wireless set. He cannot get a
new choke from his dealer—even sup-
posing the dealer had one—without
paying for it and so making himself
a criminal by spending money, and
he cannot carry out the Government’s

instructions to keep his receiver work- |

ing without obtaining a replacement.
Naturally, therefore, he seeks to steer
a middle course between this Scylla
and Charybdis by obeying both in-

structions at the same time, which

since they are equal and opposite is
no easy task.

" The only solution is to obtain a new
choke or transformer without paying
for it, and it is not surprising that the

UNBIASED

FREE GRID
©

effort of trying to solve this un-
solvable problem throws him off his
mental balance and he casts all moral
restraint to the winds, with the result
that what the newspaper calls ‘‘ vital
parts”” and what we wireless men call
chokes and transformers disappear
mysteriously from telephone kiosks,
and Adolf’s agents are unjustly sus-
pected. The only and obvious solu-
tion is for the Government to arrange
for a few more of these ** vital parts ™’

_(not forgetting valves) to be issued free

to the civilian population.

“Cathode Ray"’
Forward, Please

HOSE of you who can recall
the old days before the war
will .no doubt recollect a well-known
writer who, under the pen name of
‘“Cathode Ray,”” used to charm away
our cares each week and debunk our
difficulties, making even the Calculus
seem a fit subject for the kindergarten.
A\
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A pianist of international reputation

Where he is at the moment, I frankly
do not know, but I have a problem
after his own heart.

The problem arose 4t a reception
given the other evening by a well-
known Duchess to show off what she

- described as a pianist of international

reputation, whom she had managed to
get hold of. While the guests were
arriving, loudspeakers were churning
out the latest hot numbers on the
Forces programme when one of the
B.B.C.’s technical hitches occurred.
Nothing daunted, the Duchess com-
manded the attendant menial to put
on a record. When the record was put
on I was very pleasantly surprised to
find that instead of the falling-off in
quality which is always to be expected

when even the best of gramophone
reproduction is substituted for its
wireless counterpart, it was, if any-
thing, rather better than before. This
was, however, not so surprising when
I noticed that use was being made of
the amplifier described in this journal
in the summer of 1939 and designed
exclusively for reproduction from
gramophone records,

While examining the amplifier my
eye was attracted to a large .grand
piano complete with piano-player
mechanism which was standing in the
room, and I was soon plunged into an
orgy of experimenting, comparing
similar records on the piano-player
and on the electric gramophone. As
I expected, both suffered from that
greatest of all fidelity defects which
the wireless set also shares, namely,
the fact that the recording or trans-
mission as the case may be is ‘‘ one-
eared”’ and so lacks stereophonic
realism.  This was made startlingly
obvious when the pianist whom we
had come to hear took his place at the
keyboard ; realism, métaphorically
speaking, immediately leapt at us,

even though the pianist’s ‘‘touch’’
was very third-rate. ’
What worried me, however, was

that the recording rendered by the
piano-player, although inferior to that
of the live pianist, due to the lack of
stereophony already mentioned, was
markedly more realistic and satis-
fying than that of the gramophone,
and nothing I could do altered
matters. There was no question of
any defect having developed in the
pick-up, loudspeaker or any other part
of the gramophone assembly and the
record was practically new and by a
first-class recording company. Volume
was roughly the same in both cases
and so was the position of loudspeaker
and piano after I had rearranged
things. - ‘

I was forced to admit, therefore,
that for some reason or another, which
I want ‘“Cathode Ray’’ to explain,
the reproduction of the piano-player
was the better of the two. Is-it, I
wonder, something t- do with scale
distortion or contrast expansion and
compression? One good lady who was
present talked rather learnedly about
the ‘‘ psychic factor,”” whatever that
may mean. In any case, I regard this
as being entirely outside my province
though I do not doubt for one moment
that ‘“ Cathode Ray’’ could discourse
learnedly upon it. Will he, therefore,
remember that the good name of elec-

. trical. reproduction is at ‘stake .and

take up his too-long-disused pen.
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COMPONENTS FOR
MAINTENANCE

IT is understood that manufacturers

are releasing, with the approval
of the Roard of Trade, a small quan-
tity - of radio components for the do-
mestic market. They are to be used
for the maintenance of domestic re-
ceivers, PA equipment and wireless
relay equipment and for the construc-
tion of new PA (""music while you
work ”’) equipment and wireless relay
systems.

Set manufacturers have already re-
ceived an allocation of components for
the completion of civilian sets in the
course of manufacture, and the com-
ponents now released must not be
used -for this purpose. To safeguard
against the possibility of the misuse of
these components, suppliers may be
called upon by the Board of Trade to
furnish particulars of the sales.”

The components being released in-
clude vibrators, fixed and variable re-
sistances, fixed and variable con-
densers, small switches, valve and CR
tube holders, and transformer lamina-
tions.

The heavy demands of the Services
limit the supplies of valves for
domestic use, but it is understood that
over the whole year sufficient valves
of all except certain obsolete types
should be available to maintain sets
in use. The surest method of obtain-

ing a replacement valve is to place a
definite order with vour normal dealer
who will receive supplies as they are
released.

SERVICE CERTIFICATE

O official statement has so far been
issued on the findings of the repre-
sentatives of the British Institution of
Radio Engineers, the Radio and Tele-
vision Retailers’ Association, and the
Scottish Radio Retailers’ Association,
who recently met to discuss the ques-

tion of awarding a national certificate

in radi® servicing.
It is, however, understood that
agreement was reached and that the

_proposals recommending a servicing

certificate examination are to be
placed before the councils of the three
organisations for ratification.

A.T.S. REPLACE MEN IN
A.0.C.

AT an Ordnance Depot in the Home
" Counties members of - the
Women’s Auxiliary Territorial Service
are gradually replacing men in most
of the branches of the Royal Army
Ordnance Corps. The extent of
““ dilution,”’ as it is officially called,
will be one for one on the clerical
staff and five for four on the stores
staff, which covers all categories, in-
cluding Wireless and Radio Mechanics.

A representative of Wireless World |

recently visited the depot to see what
part the women were playing, so far
as wireless was concerned. In the radio
stores section they are replacing men
in an ever-increasing number. It is
suggested that ultimately men of the
Corps will go to the depot and be
trained by the women before being
drafted for service oversea.

In onc section
the women were
putting together,
connecting up
and subsequently
packing for des-
patch the various
units and acces-
sories for com-
plete  transmit-
ting and receiv-
ing stations. The
apparatus
handled varies in

A.T.S. Signals and
Wireless Store-
women assembling

and testing the
R10%7 nine-valve
AC receiver and
No. 28 Pack Set.

K|
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[RADIO COMPONENTS]

ESCUTGHEONS
TUNING CONTROLS
DIALS—REMOTE CONTROLS
POINTERS, ETC

FOR BOTH HOME AND
COMMUNICATION EQUIPMENT

The Crowe organisation, now a part ot the
Arsenal of Democracy, will have available
enlarged facilities after the war,

The Crowe plant will again be devoted (o the
supply of smartly designed and executed dials,
dial scales, escutcheons, pointers and the like
for radio receiver manufacturers all over the
World.

Crowe also manufactures precision tuning
devices for Communication Receivers.

Register ‘your name now with our British
Representative for details as seon as avail-
abla of Crowe Products.

CROWE NAME PLATE &
MANUFACTURING CO.

3701 RAVENSWOOD AVENUE
CHICAGO, ILL., US.A.

Exclusively Represented in Great Britain b,
Ki . .
':rank Heaver Ltd. 5285 5% bl ‘

N. Devon
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KURZ - KASCH
RADIO KNOBS—DIALS

INSTRUMENT KNOBS

Modern plastics are materially helping
to bring the war to a successful con-
clusion, and Kurz-Kasch with its exten-
sive plant and equipment is assisting in
that direction.

Apart from those good-looking and
well - designed knobs which form
equipment of test instruments and
receivers, we are moulding other very
important items for the combined
Services.

Kurz-Kasch Inc. look forward to serving
you again as soon as circumstances
permit.

Register your name with our Representative now.

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

KURZ-KASCH INC.
- Moulders of Plastics,
DAYTON, OHIO, U.S.A.
* * *
Exclusively represented by
Frank Heaver Ltd. Singsley Road,
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.power from the small No. 28 Pack
transmitter-receiver o a 5-kW ground
station. Incidentally, the No. 28 set
1s of the ‘“all-dry ”’ type, and is much
lighter than its predecessor, No. 18. It
is carried in a canvas case not much
larger than a haversack.

In the section of the depot where
radiolccation apparatus is handled,
A.T.S. Radio Mechanics are given
bench experience.  They, too, will re-
place men both in the depots and in
radio maintenance detachments which
carry out repairs to radiolocation
apparatus in the field. These girls,
who must have reached matriculation
standard at school, are given a four
months’ course at a polytechnic or
similar school, and a two months’
special course at a depot. They havea
{airly high standard of.techkrical train-
ing, so that when fully qualified they
are quite capable of dismantling a
radiolocation station section by section,
locating faults, replacing the faulty
components and reassembling.  To
{acilitate maintenance, radiolocation
stations are built on the rack system.

TRANS-RECEIVER PIONEER
AURENCE HERMES, whose re-
cent death at the age of 58 we
regret to record, played a prominent
part in the development of the port-
able transmitter-receiver. He was
associated with broadcasting from its

.

Wireless World

inception, and was later concerned
with trade organisations and the early
radio exhibitions. He introduced the
Siemens-Karolus picture telegraphy
system into this country. In partner-
ship with his son, Major Lawrence W.
Hermes, he was engaged in the devel-
opment of compact ultra-short-wave
equipment, and was joint managing
director of Transreceivers, Ltd.

The late Laurence Hermes with one
of the ! early transmitter-receivers
designed by his son and made by
Transreceivers, Ltd. The batteries
were contained in a separate case.

VATICAN AND PRISONERS
OF WAR

IT may not generally be known that

the Vatican broadcasting station
transmits the mnames of = British
prisoriers of war.in Italian hands on
Monday and Tuesday mornings at
7 a.m. (BST) on a wavelength of
25.25 metres.

The staff of the Catholic Times un-
dertook some time ago to listen to
these transmissions and to communi-
cate with the relatives of the prisoners.
The home address of the prisoncrs has
ceased to'be given, and it will, there-
fore, be necessary for those desiring
information of their relatives to for-
ward details to 33, Chancery Lane;
London, W.C.2.

IN BRIEF -
China’s Transmitters
Tue Chinese Central Broadcasting

Administration has established at Chung-
king the headquarters of the broadcast-
ing service which now operates a dozen
transmitters. The chief station is the
medium-wave 75-kW transmitter XGOA,
which has been transferred from Nanking
to the present Chinese capital. Also situ-
ated at Chungking are two short-wave
transmitters each of 35 kW. There is
also a 10-kW short-wave transmitter in
the province of Kweichow, and a 6o-kW
medium-wave transmitter in the pro-
vince of Yunnan. In addition there are
low-powered regional stations in other

NEWS IN ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS -

Country : Station Me/s | Metres Daily Bulletins (BST) Country : Station Mc/s | Metres Daily Bulletins (BST)
America Sweden
.~ WNBI (Bound Brook) | 17.780 [ 16.87 | 2.07 SBU (Motala) 9.535 | 31.46 | 10.20,
WRCA (Bound Brook) 9.670 | 31.02 | 70 a. SBT .. .. 15,150 | 19.80 | 4.0,
WRCA.. 15.150 | 19.80 | 2.0t
WGEO (S( heneetadv) 9.530 | 31.48 | 9.45 Turkey
WGEA (Schenectad}) 15.330 | 19.57 | 2.0, 3 TAP (Ankara) 0.465 | 31.70 | 8.15.
WBOS (Hull) .. 11.870 | 25.27 | 12.4
WBOS 15.210 | 19.72 | 2.0% U.S.S.R.
WCAB (Philadelphia). | 6.060 | 49.50 | 6.0 a. Moscow .. 5.800 | 50.93 | 11.0.
WCBX (Wayne) 15.270 | 19.65 | 11.3 6.970 | 43.04 | 11.45.
WCRC (Wayne) 11.860 | 25.30 | 11.3 7.300 | 41.10 | 8.0. 9.0, 10.0, 11.0.
WCW (New York) 15.870 | 18.90 | 3.0, 7.360 | 40.76 | 11.0.
‘9. 7.560 | 39.68 | 11.0.
WRUL (Boston) 11.790 { 25.45 | 9.301, 9.390 | 31.95 | £.0.
WRUL.. 17.750 | 16.90 | 3.0%, 3. 11.830 | 25.36 | 4.0, 6.0.
WLWO (memnatx) 6.080 | 49.34 { 6.0 a.m. 15,110 | 19:85 | 2.15a.m., 12.40, 11.45.
-WLWO . .. 11.716 | 25.62 | 7.0, 8.0 15.180 | 19.76 | 12,40, 11.45.
WLWO 15.25% | 19.67 | 3.0, 4.0 15230 19.70 | 2.15 a.m., 11.45.
. 15.270 19.65 | 1249,
Fustralia 15750 | 19.05 | 1.0 am., 2.0 am., 11.45
VLQ6 (Sydney) 9.580, 31.32 | 8.0 a.m Kuibyshev 8.050 | 37.2 8£.32.
VLG6 (Melbourne) 15.230 | 19.69 | 8.0 a.m 13.010 3. 6.0 ar., 2.0, 2.45.
14,410 20.82 | 2.0, 2.45,
Ghina . Vatican Gity )
Chungking 11.800 | 25.21 | 2.0, 4.0, 9.30. BvJ .. 5.970 50.25 | 8.15.
French Equatorial Afnca -
FZI (Brazzaville) - | 11970 ¢ 25.06 ; 8.45. E
India MEDIUM-WAVE TRANSMISSIORS
VDD4 (De]}n) 9.590 | 31.28 | 9.0 a.m., 1.30, 4.50.
vUD . .. | 11.830 | 25.36 | 1.30. irefand . ke/s | Metres ‘ )
VU DS 15.290 1 19.62 | 9.0 a.m. Radio Eireann 365 331 | 1402, €.45. 100

1t shonld be noted that the times are BST—ene hour ahead of GMT—and are p.m. unless otherwise stated.
in. English in the B.B.C.

* Saturdays only.

§ Saturdays exeepted. 1 Sundays only.

The times cf the transmission of news

Short-wave Service are given on the opposite page.

1 Sundays excepted.
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provincés. The Chungking transmitting
apparatus has Dbeen installed in bomb-
proof shelters within the hills on which
the city is built.

UIR.

TWENTY-FOUR countries were repre-
sented at the annual meetings of the
International Broadcasting Union held
at Ouchy, Lausanne, in June. Four of
the countries participating were repre-
sented by proxy. The council of the
Union decided to provide the wavelength
checking station at Brussels with new
equipment.

Dutch Station Sabotaged

Tue powerful short-wave transmitter
PHOHT at Kootwijk, which was one of
the fisst high-power short-wave stations
in the world, has not been transmitting
since the beginning of August. The
Dutch correspondent of The Times states
that the Germans have arrested four
Dutchmen who, it is said, committed an
act of sabotage against a wireless trans-
mitter, which is presumed to be PHOHIL.

Germany’s Clandestine Listeners

I~ spite of the severe action taken by
the National-Socialist authorities, it
appears that many Germans have not
revealed the existence of their receivers.
From April, 1041, until March, 1942,
the tribunals brought more than 1,700
actions against clandestine listeners;
1,482 of these have been sentenced, 40
to imprisonment and the others to fines
of as much as 1,000 Marks.

Standardised Compenents

A so-caLLED ‘‘ European Convention”
has standardised the types of wireless
components to be manufactured in all
Axis-occupied countries. It is also stated
by the Daily Telegiaph that an order
limiting the manufacture of broadcast
receivers in Germany and German-occu-
. pied countries to a ‘“ midget super type,”’

which has no short-wave band, has been -

made by the official organisation of wire-
less manufacturers. This new set is appar-
ently a smaller type of Volksempfanger.
~  Sctence of Navigation

Two prizes of £50 are to be offered
this year by the Council of the Royal
Society of Arts under the Thomas Gray
Memorial Trust, the objects of which are
““the advancement of the science of
navigation and the scientific educational
interests of the Dritish Mercantile
Marine.”” One of thesc will be given to

any person of British or Allied nation- -

ality who may bring to the notice of the
Council an invention by himself which
in the opinion of the judges is considered
to be an advancement in the science or
practice of navigation. Competitors
must forward their proofs of claim
between October 15t and December 31st
to the Acting Secretary, R.S.A., John
Adam Street, London, W.C.2.

Listeners Condemned to Death

Tue authorities at present governing
Norway. talke more and more severe
measures against those who listen to for-

bidden . stations. Several of these
‘“criminals’”’ have been condemned to
death, and not, "as hitherto, only to

forced labour,

- 0530
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Canada’s Director-General

Major W. E. Grapstonzm MURRAY,:
who prior to his appointment as General
Manager of the Canadian Broadcasting
Corporation in 1936 was Public Rela-
tions Officer at the B.B.C., has been
appointed Director-General of Broadcast-
ing in Canada. His successor as General
Manager is Dr. 1. S. Thomson, president
of the University of Saskatchewan.

B.B.C. News in English

Tue B.R.C.’s bulletin in English pre-
viously broadcast in the European ser-
vice at 21.15 BST, is now radiated at
the same time as the Empire bulletin at
21.45. The schedule of news bulletins in
English and the short-wave bands in
which they are broadcast are given in
the following list. Times are BST.

0200 17007 . -
0345}31,, 25 1900}31’ 25, 19, 16
; 9145° 49, 41, 31, 25, 19,
0715 49, 41, 31, 25, 19 16 .
0900 40, 41,31, 23,19, 16

1200 o= .
Li0g 125, 19, 16, 13

2245 (weekdays) 31, 25,19
2345 31, 25

‘ Record Salvage

Tae 'Kixg, the Princesses and mem-
bers ‘of the Buckingham Palace stafi,
have contributed 140 - gramophone
records to the British Legion's drive to
collect -ten million discs for the reclama-
tion of their shellac content.  Any gifts
of old or unwanted ten- or twelve-inch
records of the nine brands controlled
by ~E.M.I. and Decca should -be
taken to the local branch of the British
Legion before September 3oth. The pro-
ceeds from the sale of these records .to
the manufacturers will be shared be-
tween the Legion and the Hospital for
Sick Children, Great Ormond Street.

Institution of Electrical Engineers

It has been decided by the Council of
the Institution of Electrical Engineers
that it would be an®advantage in the
present circumstances for the meetings
to commence earlier in the forthcoming
session. The first ordinary meeting at
which Professor Fortescue will give his
presidential address, will, therefore, be
held on October 1st.

Dr. R. L. Smith-Rose, the chairman of
the Wireless Section, will deliver his in-
augural address. at the first meeting of
the Section on October 7th, at 5.30.

Export Licensing
UNDER an Order (S.R. and O., 1942,
No. 1640) which came into force on

“September 7th, licences are required to

export the following wireless apparatus
to all destinations.

Thermionic valve amplifiers, headphones and ear
pieces and head bands thercfor, hearing aids, loud-
speakers and loudspeaker units, microphones, receiving
sets and chassis, transmitting apparatus, valves and
other clectronic discharge tubes,

~Scottish RI.C.

Tuosk in Scotland associated with the
wireless industry who are interested in
the formation of a Scottish counterpart
of the Radio Industries Club are asked
to communicate with J. Robertson, 95,
West Nile Street, Glasgow, C.1.

B.LC.

N. H. Mmrer has been appointed
London Branch Manager of British In-
sulated Cables, Ltd., in succession to
H. J. Stone, who recently became Home
Sales Manager. ) '

The ¢ Fluxite Quins’’ at work

“ Look what I've caught !’ exclaimed Ol,
“ A portable wireless—what joy !

Looks like salvage to me "’—

“Not a bit’’ chortled EE,
«We'll fix it with FLUXITE, my boyl ”’

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—cempact
but substantial—complete with full
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.

AR ANME AN AN NEEEMASESAAEEENSENNE

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

FLUXITE—but IMPORTANT

THE FLUXITE GUN

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

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

EmAERRmRREAEAEEEERREEE =
W WM

ALL MECHANICS W/ZL HAVE

FLUXITE

IT SIMPLIFIES AZL SOLDERING
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Receiver Data

Braadcast Receiver Data

OUR contributor ““ Diallist,"" in the

August issue of Wireless World
remarks on the number of silent
receivers owing to the extreme short-
age of service-men, due to the require-
ments of the Armed Forces. Further
to his remarks, I would suggest that
the radio manufacturers could be a
little more helpful in these times by

supplying service and circuit data..

The system whereby only registered
dealers are entitled to service data,
etc., is probably very fair and legiti-
mate during normal conditions, but in
the present circumstances who is to
carry out receiver repairs?
1 suggest that theé necessary tech-
nical information should be supplied
. on application by the technician on his
own busmess stationery, or if his appli-
cation is supported by the firm em-
ploying him. A deposit of 5s., to be
refunded on return of the data sheets,
might be charged. Perhaps better
still, a central hbraly might be set up
at the offices of one of the technical
publications.
Though agreeing that the public
should be protected against
‘“dabblers,” it seems a pity that test

equipment and individual ability
should be idle unde: present con-
ditions.

N. R. HOLBROOK.

Birmingham, 14.

“ Valve Equivalent Circuit”

ITH reference to Mr. Boyland’s
article i your May issue, a
graphical treatment of ‘the power
aspect of the problem
~may explain more satis-
factorily than a mathe- mA .V
matical solution how

an ircrease of power 200
developed in the load is
accompanied by re- 1o 1oo
duced power  in the 160
valve.

Suppose the valve to o o

Equivalent Circuits

varies sinusoidally between, say, 18
and 2 mA. Consequently, the p.d.’s
across the load and valve vary as
shown by the accompanying curves
A and B respectively. The power
absorbed by the load can easily
be derived for wvarious instants
from the product of the anode current
and the p.d. across the load (each
being represented to different scales
by curve A). This power is repre-
sented by curve C. Similarly, the
power absorbed by the valve can
be deduced from the product of
the anode current and the anode-
cathode p.d. and is represented by
curve D. The shaded area represents
the reduction in the energy per cycle
absorbed by the valve; and since the
total energy per cycle from the battery
remains unaltered, the shaded area
must be equal to the difference be-
tween the areas enclosed by curve C
above and below the dotted axis.

I cannot see that there is any need

to complicate this explanation by the
introduction of ‘‘negative dynamic
resistance.”” Mr. Boyland’s mathe-
matical treatment Shows that the re-
duction of power absorbed by the
valve is § x (8/1,000)* x 10,000,
namely, 0.32 watt; and that this is
also the increase of power absorbed by
theload. Intheequivalentcircuit, the
effective value of the current would be
5.66 mA, and the IR loss in the load
would again be 0.32 watt. Hence the
circuit is equivalent in respect of AC
voltage, current and power.
EDWARD HUGHES.
Technical College, Brighton.

ANODE
ACROSS

RENT OR pd. .
ANODE-CATHODE p.d.

have a load resistance
of 10,000 chms and to I
have an anode-cathode -
p.d. of 100V when the

anode current is 10 mA v b
with no AC voltage ap- ’;‘
plied to the grid. Cor- z°
responding p.d. across «
the load is 100V and S
power absorbed by load &
is T watt.

Next, suppose that:

with' a ‘sinusoidal vol- o

POWER IN LOAD

POWER
IN VALVE

tage applied to the grid
the anode -current also

TIME

Curves referred to by Dr. Hughes.

-on the principles of wireless.

- semi-beginner.

Hearing Aids |

“ Hearing  Aids for the Million’

AS one who has been fitting up the

deaf since 1913, I have read with
interest the article ‘° Mass-produced
Hearing Aids” in your July issue. I
am sure the writer cannot realise the
difficulties one encounters in fitting up
the deaf, also the variety of aids re-

~quired to do this efficiently.

Figures that I have collected show
that, generally, over 50 per cent. of
sufferers hear better with a mnon-
electrical aid. On an average, only
14 per cent. of the electrical instru-
ments sold are valve aids.

In conclusion, I would say that the
wireless dealers’ in general have not
the necessary medical knowledge or
experience to fit up the deaf ; also that
it is impossible to sell valve instru-
ments at f5 with a profit, however
gmall. W. H. PETTIFOR.

London, S.W.1.

RANDOM
RADIATIONS
By “DIALLIST”

Big Books and Little- Books

T’S been rather a difficult matter
during this war to know what to
recommend when fellow-soldiers ask
for the name of a sound and not
too lengthy or too highbrow a book
There
are lots of little books; but so many
of them have their shortcomings:
either they say little or nothing of .
things that matter a lot to the-Army
student of radio, or they may give
explanations of which you den't
approve. Then again there are plenty
of big or biggish books; all very well
for those who have some previous
knowledge and are mathematically
minded, but too strong meat for the
The best book that
I've come across so far is A. L. M.
Sowerby’s ‘“ Foundations of Wireless ’’
(revised by M. G. Scroggie). If you are
in one or other of the Services and
want something which gives a sound
outline of the elements of the subject
I do not think that you'll do better. It

“puts things simply and it deals well

with the fundamental principles of
radio.

‘Stumbling Blocks *

The writing of instruction books of
a simple kind on any technical sub-
ject is no easy matter, and I believe
that it is in some ways more difficult



for a brilliant man to succeed as the
author of one of these than for one
who has himself had difficulties in
mastering the principles. There are
points which are so straightforward and
so obvious to the genius that he can’t
understand their presenting the slight-
est trouble to people of less nimble
brains. But the writer who has to do
a bit of puzzling over the text books
of his student days appreciates the
struggle that face those who are mak-
ing their first acquaintance with the
department of science that is more or
less a mystery to them. Well do I
remember one thing that worried me
in my young days when I first tackled
wireless. It will seem silly to some—
yet I doubt not that there are many:
besides myself whose heads ached over
it. Anyhow, here it is. The text books
all showed that the amplifying valve
(Class A, I mean; though the term
wasn’t then in use) was a purely
voltage-operated device. They ex-
plained by means of characteristic
curves how a voltage wave-form

applied to the grid could be produced .

in the anode circuit a current wave-
form of the same shape, but of greater
amplitude. What they all omitted to
explain, holding it probably as too
obvious to call for explanation, was
how. in a cascade amplifier voltage
wave-forms were amplified and passed
on as voltage wave-forms from valve
to wvalve. A grid-volts/anode-volts
curve, taken with a resistance in the
anode circuit would have cleared up
that and many other valve difficulties.

Taken for Granted

Most of us, as a matter of fact, are
apt to take the understanding of
fundamentals far too much for granted
when we instruct verbally or write
books for the more or less uninitiated.
And unless we are carcful the results
are not happy. Students and readers
may acquire a kind of parrot know-
ledge without really knowing what it
is all about. The other day I was
examining some Army people of, pre-
sumably, rather better than average
intelligence. One of them told me
without hesitation and correctly that
a dry cell in good condition should
have an EMF of 1.5 volts. ‘“And
what,”” I asked, ‘‘does one-point-five
mean?’’ That proved a complete
facer! To this candidate (and as sub-
sequently emerged, to not a few others
of the same batch) one-point-five meant
absolutely nothing. Again, questions
about particular wavelengths produced
pat answers that they were so many
metres, from candidates who had not
the faintest idea of what a metre

was. The prize answer to that ques-
tion was: ‘A metre iz a wiggly
line !

Wireless World
Hearing Aids

SOME years ago I studied the ques-

tion of deafness and hearing aids,
going into it as far as was possible for
one without specialised medical know-
ledge. From what I learnt then I am
against any suggestion that it would
be within the province of wireless
traders to prescribe suitable aids for
each and every case of deafness. This
disability actually takes many forms
and is due to many causes. Unless the
particular kind of deafness from which
a patient is suffering can be diagnosed
and its cause determined, any attempt
to provide him with a deaf aid may do
more harm than good. In other words,
you may by simple trial and error
methods provide a man with an
apparatus which enables him to hear
for the time being somewhat better
than he did; but if it isn’t the right
apparatus such hearing as he has will
rapidly become worse. An exactly
parallel case is that of eyesight; a pair
of glasses provided by a quack opti-
cian may ultimately wreck the eyes
which at first they seem to relieve. As
with eyesight, all but the simplest and
most straightforward cases of deafness
should be dealt with in the first
instance by a qualified man. It is his
business to diagnose and prescribe ;
the wireless dealer, like the optician,
should supply the apparatus ordered
and maintain it whilst it is in service.

Training

There is no reason why ‘a number of
wireless dealers should not qualify in
the treatment of deafness as opticians
do in the treatment of defects' of
vision. They could be taught to recog-
nise the various kinds of deafness and
the symptoms of ear trouble too seri-
ous for them to treat. It would be for
these trained men to deal themselves
only with cases which were straight-
forward and to recommend others to
seck advice from medical men. As
with glasses, the hearing aid often
needs to be made or modified to the
requirements of the individual, and to
find out exactly what each case calls
for is a skilled business 1t is not good
enough to let a man try various deaf-
aids and to supply him with the one
with which he thinks that he hears
best.

Changing Customs

One thing that we shall have to do
is to change the outlook of the hard of
hearing on aids. 1 know several
people, nearly as deaf as the proverbial
post, who won’t use an aid because
they think that it calls attention to
their disability. It's not so long ago
that spectacles were looked upon as a
disfigurement.
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New oo
VORTEXION

50 WATT
AMPLIFIER GHASSIS

The new VYortexion 50 watt
amplifier is the resuit of over
seven years’ development with

valves of the 6Lé type. Every
part of the circuit has been care-
fully developed, with the result
that 50 watts is obtained after
the output transformer at ap-
proximately 49, total distortion.
Some idea of the efficiency of the
output vaives can be obtained
from the fact that they draw only
60 ma. per pair no load, and 160
load anode cufrent.
Separate rectifiers are employed
for anode and screen and a
Westinghouse for bias.

The response curve is straight
from 200 to 15,000 cycles. In the
standard model the low fre-
quency response has been pur-
posely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coil.
Non-standard models should not
be obtained unless used -with
special speakers loaded to three
or four watts each.

A tone control is fitted, and the large
eight-section output transformer is :vailable
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 all section: of
windings and will deliver the {ull response to
the loud speakers with extremely low overall
harmonic distortion.

PRICE (with 807 etc. type vaives) £18.10.0 -

Plus 26% War Increase

MANY HUNDREDS ALREADY IN USE

Supplied only against Government Confracts

VORTEXION LTD.

257, The Broadway, Wimbledon, S.W.{9

Phone : LiBerty 2814
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“WREN” RADIO MECHANICS

Three-year Course in Four Months

HILST there have been wire-
less telegraphists and radio
operators in the Women’'s

Royal Naval Service for a consider-
able time, a new sphere of work has
opened up for “Wren’ recruits by
the introduction of the category of
Radio Mechanic.

" The function of these girls, who
must have had a secondary school or
higher education and attained matricu-
lation standard or its equivalent, is
the maintenance and repair of appara-
tus in machines of the Fleet Air Arm.

A Wireless World representative
recently visited one of the schools in
London where the girls receive their
basic - training. - Some sixty Wrens
were undergoing the sixteen weeks’
course, which in peacetime would be
spread over three years. It is obvious,
therefore, that, as the senior instruc-
tor in charge pointed out, aII the frills
have been omitted.

Jhe sixteen weéks’ trammg is
divided into three sections. The first,
of five weeks’ duration, covers mag-
netism and elementary electricity. The
following cight weeks is taken up with
the study of the basic principles of

Wren Radio Mechanics receiving in-
struction on Service apparatus.
(Right) Exploring the propagation of
ultra-high frequencies with the aid of
Lecher wires and sliders. Variations
are observed on the large scale on
the wall. The half-wave dipole re-
ceiver in the foreground is used for
exploring radiation.

wireless, and during the last three
weeks the students are taught high-
frequency and U-H-F technique.
Each - week of the training period
consists of forty-one working hours in
the school plus three hours for physical
training. The week’s timetable allows

cluding those of nurse,

fourteen hours for lectures and tutorial
study ; twenty-two hours for labora-
tory work and five hours in the
mechanical and electrical workshops,
where training is concerned mainly
with soldering and executing tem-
porary repairs to Service receivers.

Comprehensive Syllabus

The laboratory training is very com-
prehensive. It must be remembered
that these girls, although they have
reached matriculation standard or even
higher at school, have little or no
knowledge of radio. Among twenty or
more entrants who were undergoing
the first week of training at the school
visited a very wide variety of pre-
vious occupations was to be found, in-
shorthand
typist, "accountant, research’ student
and laboratory assistant. One of the
students is a B.Sc. and another had
obtained an inter in Physics. Their
ages.are mainly in the early twenties,
although one or two are over thirty.
Experience, however, has shown that
the best age for absorbing the techni-
cal instruction is between 18 and 25.

‘

A feature of the technical training of

Wren Radio Mechanicsis that the circuit

of the Service apparatus under test is.

easily traceable on the large-scale
diagram on the wall.

As the training is planned to give
a working knowledge of radio -com-
munication in the short time of four
months, it will be of interest to con-
sider the syllabus in some detail. The
ground is covered very thoroughly.

Starting off with the mnature and
effect of electric current the students
progress by easy _stages through
Ohm’s, Kirchhoff's and Lenz’s laws.
They are then introduced to resonance
and the effect on frequency of change
in L and C. A very thorough seriés
of lectures on alternating current is
followed by a courc:> on radio-fre-




quency circuits. Valve construction
and the functions of the various elec-
trodes lead up to a study of the prin-
ciples of the CRO.

By means of dissected diagrams and
demonstrahon units of the different
§ in a receiver the trainees trace
ignal from the aerial through each
Stag( of the circuit to the output
Having thoroughly grasped the prin-
€iples -of reception they are given an
utline of the transxmtter The final
\$tage concerns the propagation of
U-H-F, the travelling and standing-
Wave ‘phenomena and the various
reccxvmff and transmitting aerials.

The.. tutonal work is (,ombmed with
pracncal laboratory training. An in-
feresting feature is that the Wrens are,
ds far as possible, given: the oppor-
tunity  of - ‘haiidling actual Service
app'aratus The students are not, as is
50 often the case with qpecml trainees,
snnply turned out as ' production
line "’ testers; they are trained in the
technique of fault finding and are
themselves“quite capable of carrying
out ‘ running repairs.”’

Perhaps the most exacting part of
the Wrens' trdining comes during the
last three weeks, when they are taught
the fundamentals of high-frequency
and U-H-F technique. For this part
of the course a 150 Mc/s push-pull
oscillator has been erected in a com-
pletely screened room.  All types of
tuned line output circuits, feeders and
aerials can be connected to this oscil-
Jator. Their properties are examined
visually by the students with the aid
of exploring sliders connected through
Westector rectifiers- to a reflecting
galvanometer in a prominent position
on the wall.

It has been found that the trainees
can much more readily grasp the
various phenomena in HF and U-H-F
technique by visual means and so the
chief instructor employs this method
whenever possible.

Following the four month’s basic
training the girls have two months’
Service training at a Fleet Air Arm
station. Here they are -taught the
intricacies of installation work and
shown the difficulties of servicing
apparatus in situ in ‘planes. Having
completed their training they are
posted as Wren Radio Mechanics to a
Fleet Air Arm Station.

&

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
mnecessarily availabie for export

, Wireless World ‘ 247
COMMUNICATIONS DEPEND....

PARTS. ...

N countless instances quite in-
tricate piéces of apparatus are

wholly dependent on the proved

‘ ; M reputation and reliability of their
/Lﬁ component parts.

All products from the House of Bulgin

BULGIN ' and workmanship and every article
FOR - )
bearing our Trade Mark has to pass
VALVE-HOLDERS X P

NE of the largest and most
comprehensive ranges of
Valve-holders in.the world. In-

cludes.types for most usual Valve- . - :
bases, including midgets. Made We ask the kind indulgence of the

exacting and exhaustive tests during

“the course of its production.

to BSS. dimensions and test- Trade on delivery until peaceful
data and in full conformity with - . o
R.C.MF. / RM.A. Specifications. conditions return.

Perfect and unfailing contact
under all conditions.

“The. Choice of Critics"

BULGIN

REGISTERED ¢« TRADE ¢« MARK

A. F BULGIN & CO, LTD., BY-PASS RD., BARKING, ESSEX.
TEL. : RIPPLEWAY 3474 (4 lines).

are pre-eminent for superior design .
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CORRECTING FOR TEMPERATURE
CHANGES

"T"HE effcet of temperature variation on
the tuning of a circuit which in-
cludes a tapped inductance is complex.
It includes a constant factor and a factor
which varies in accordance with the par-
ticular tapping chosen, and therefore
with the particular working frequency.
Put in another way, any attempt to cor-
rect for temperature changes in this type
of circuit must take into account the
amount of the ‘*dead end’’ inductance
left outside the actual tuned circuit.
The inventors overcome the difficulty
by providing two temperature compen-
sating condensers. The first is shunted
across the normal tuning condenser,
which bridges the whole of the induct-
ance brought into circuit as the tapping
peoint is moved. The second is perman-
ently shunted across the first tapping
point on the inductance, i.e., the one
“that tunes to the shortest frequency in
the working range. The combined effect
gives a frequency that is stable for any
given tapping point in spite of tempera-
ture changes.

Marconi’s Wireless Telegraph Co.,
Ltd., and N. Lea. Application date
August 8th, 1940. No. 543120.

NAVIGATION BEACONS

N order to avoid undesirable earth-
reflection effects, it is usual to mount

the aerial of a navigational beacon at a
" considerable elevation above ground.
This, however, tends to produce a lobed
.radiation field having gaps in which no

signal can be heard. Apart {from other

objections this may mislead the pilot of
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RECENT
- INVENTIONS

A Selection
of the More Interesting
Radio Developments

with the first, may be used to provide a
guide-path of the overlapping-beam type,
the two sets of aerials then being separ-
ately modulated to define a median
course-line.

Standard Telephones and Cables, Lid.
(Assignees of A. Alford). Convention
date- (U.5.4.). October 19th, 1939. No.
543330.

AUTOMATIC VOLUME CONTROL

‘\ ]HEN receiving weak  signals; the
effect of AVC is to accentuate the
high-pitched background of inherent
noise, though this can be offset by auto-
matically suppressing high-pitched {fre-
quencies.  Similarly, when receiving
* weak ‘signals on short waves, the

tendency to rapid fading produces a low- |

pitched frequency of the order of 60 to
8o cycles, which is likewise emphasised
by AVC action, unless steps are taken to
suppress the effect.

The drawing shows a circuit in which
provision is made to cope automatically
with both drawbacks. Signals from the
IFF amplifier are fed through a diode
rectifier D to the AF amplifier and loud
speaker S in the ordinary way. A second
diode D1 supplies AVC voltage to a re-
sistance R which is smoothed by Rt and

&

“ SIMULTANECUS ” TELEVISION

INSTEAD of analysing the picture into

a number of eclements which are
transmitted in sequence, and distributed
by a system of scanning over the surface
ot a screen at the receiver, the inventors
propose to transmit all the picture ele-
ments simultaneously c¢n so many dis- ™
tinctive frequencies. At the receiving
end, each signal is separated out by a
series of filters and applied individually
to a number of frequency sclective reeds
or meters so that the picture is reconsti-
tuted instantaneously.

In transmission the picture is first pro-
jected by a lens on to a screen which is
backed by a series of photo-sensitive
cells arranged in horizontal lines. In
front of the screeh are a number of light-
chopping devices mounted on and driven
by a series of vertical shafts. As the
latter rotate, the light in each vertical
strip of the picture is chopped at a fre-
quency which differs from strip to strip.
The resulting current from the horizontal
photo-electiic cells are fed to separate
amplifiers, all of which may be used to
modulate a master carrier-wave.

Scophony, Ltd., and F. Okolicsanyi.
Application date June 10th, 19io. No.
543185.

SECONDARY-EMISSiON SURFACES

T is known that the normal secondary-
emission from a given metal can be
considerably increased by a preliminary
process of *‘activation,”” which may con-
sist, for instance, of subjecting the sur-
face to heat, either in vacuo or in contact

with oxygen or other gases.
According to the invention, the sur-
face of an electro-

:
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positive metal,
such as beryllium,
is “first  degassed
and is then sub-
jected  to  bom-
bardment by a
stream of elec-
trons of high cur-
rent density. The
metal then ac-
quires a coefficient
of sccondary-emis-

X

an aeroplane into thinking that he is
immediately above the beaccn, as this is
the only location where he would
naturally expect to find a cone of silence.

In order to avoid the possibility of
such errors, the beacon is provided with
five radiating dipoles, one arranged above
the other. The two aerials are cnergised
in rapid alternatives, and their relative
spacing is originally adjusted so that any
minimum lobes or gaps in the field
radiated by one are filled by the maxi-
mum lobes of the other and vice-versa,
thus providing a uniform overall cover-
age,

A second pair of actials, set parallel -

C, and supplied both to the IIF stage and
to the control grid of the AF amplifier.
The output circuit of the latter includes
a resistance-capacity shunt from which
a tapping is taken back to the control
grid. The shunt impedances are such
that the negative feedback automatically
suppresses the very high and very low
frequencies. The suppression comes into
action only when the AVC control is
near its maximum, .i.e., when receiving
weak signals.

Philips Lamps, Ltd. (communicated
by H. V. Philips’ Gloeilampenfabricken).
Application date, 23vrd April, 1940. No.
543387.

Improved AVC circuit for weak signals

sion substantially
equal to that of a
ceesium-oxide coat-
ing on silver, and
will yield a higher total emission than
the more complex surface without suffer-
ing deterioration.

International Television Corporation,

Lid.; P. Nagy; and M. J. Goddard.

- Application date, August 16th, 1940.

No. 543201.

The British abstracts published here

are prepared with the permission

of the Controller of H.M. Stalionery

Office, from specifications obtainable

at the Patent Office, 25, Southan{pton )

Buildings, London, W.C.2, price 1/-
each.
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VISION

“ Ability to perceive the latent possibilities of electricity ;
foresight to create the means of translatiﬁg “them into
new processes and products . . . on such principles Philips
have  shaped a great industrial  enterprise with an
ever-widening outlook on electrical development.”

PHILIPS &

LAMES + DISCHARGE LIGHTING - RADIO RECEIVERS - TRANSMITTERS » YALVES & THERMIONIC -
DEVICES - MEDICAL & INDIISTRIAL’ X-RAY & ELECTRO—MEDICAL EQUIP MENT - ARC WELDING
EQUIPMENT & ELECTRODES - LIGHT ALLOY RESISTANCE WELDING PLANT - MAGNETIC OIL

c FILTERS « MAGNETS - SOUND AMPLIFYING INSTALLATIONS ' .

PMILIPS LAMPS LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUB, LONDON, W.C.2, (H6D)
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- TAYLOR

MUTUAL CONDUCTANGE

TESTE R . CELESTION - AMPHENOL

MODEL 45 L i valvehotders are prejerred by
A  robust, compact and radio  cngineers  because of
accurate test instrument their  Sirength,  Efficiency.
essential to all radio manu- x . o N -
facturers, cerviccmen and / Uniform Contact and excep-
dealers. tiona Insu!ation
. {CAT* ! .
SPECIFICAT:ON Operate. on AC. 200250 . I -
Mutual Conductance. ~ Accurate =nd quick volts, 407100 cycles. ; Al stedard Briish and American iipes
measuremcnts are available for practically all ; wre avalable.
British, Amecrican and Continental valvcs, PRICE |

{rom 025 (o 24 mAIV.

Valvecholders. 17 holders cover all modern i‘ 5 15 o
types and include Loktal, Octal, Mazda Octal ° °

and side contact types. :
Tests. Additional tests cre cvailable for Portable Model 45P, with
Filament Continuity, Electrode Shorts, compartment or tools, £17/6/6.
Cathode Leakagc and Rectifier and Diode
Emission.

Each section of full wave Rectifiers, Double
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 Voits are available.

Taylor Valve Testers are sup-
plied with a book of instruc-
tions, including wiring dlagram,
a valve chart covering over
1,000 types of valves, and 2 grid

BRITISH .
L MADE ="
connecting lead.

: - < AR ET
{E?etm; CThj meter hcas 'sesarate Iscales for  further defﬂ"; on request. e o : J e
utya onductan, at L d BRITISH MADE AND
a'su + coloured :cale for R;‘;:.-ic_ef?“éioi" GUARANTEED 6 MONTHS ' C E LE ST i o N LTB
ELECTRICAL INSTRUMENTS LTb. {Engineersl. s
AY lo 419-422, Montrose Avenue, Slough, Bucks. KlNGSTON ﬁPON“THAMES SERR Y.

Te'ephone : SLOUGH 21381

RADIO ENGINEERING
'LABORATORIES

LONG ISLAND " NEW YORK

Were always
doing the
improbable

PIONEER MANUFACTURERS
OF STATIONARY & MOBILE
FM EQUIPMENT
ANNOUNCE A NEW 25 WATT
SINGLE CHASSIS TWO-WAY
MOBILE FM RADIO

. solving the problems of
our Customers with a con-
fidence born of long achieve-
ment; producing the most
complicated stampings and
pressings with the precision
of experience.

Have you a small part that's

a big problem? We could pro-
REASONABLE ~DELIVERY IF GOOD duce it . . . doubtlessly .

PRIORITIES AVAILABLE ) just try us!

SOLE BRITISH AGENTS :— -

ELECTRONIC 24, STANLEY ROAD, . |
1 ENGINEERING SrocRrORT. Chs F.-Dowler 63ons
S'ERVICESLTD. Telephone : HEA. 3107 ASTON BIRMINGHAM
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Pastiicye
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SILENCE PACT

Little Politician
Sitting in the House
Listens to the speeches
Quiet as a mouse,

¥

When ha gets promoted

To a well paid berth,

Tries to make his name known
Over all the earth.

Gets up on his hind legs,
Talks a lot of blah,

Tells in hackneyed phrases
How to win the war.

Others, just like parrots,
Drone the same old theme
Whilst the talk-worn public
Block their ears and scream.

Russia’s men are silent

'Til their plan’s a fact.

Why not make our Speech-fiends
Sign a “* Silence Pact 17’ '

N1

Makers of Transformers and Chokes
King’s -Bldgs., Dean Stanley Street,
LONDON, S.W.l. ‘Phone: ViCtoria 5035

%

ARMSTRONG

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

New Moving Coil Speakers, available at the old prices, These
speakers are suitable for use with practically all Armstrong
Chassi:
10in. Model, 1,000 ohms Field, fitted with centre tapped trans-
former for Push-pull output, Price 85/-, post 1/-.

8in, Mode) same specification, Price 21/-, post 1/-.

Genuine Low Loss 3-gang .0005 Tuning Condensers with Ceramic
insulation, as fitted to our AW125 chassis, and can be used for
any purpose where a high quality condenser is required. Price
12/6. Or with dual ratio slow-motion drive, 17/6.

Aluminium Sereens, 61 x 63in. with 3/16 right angle edge. Suitable
for constructing screening boxes, ete. Price 5/- per half-dozen.
Glass Tuning Scales, 7§ xd4%in. tion names and metre .
Types to cover 2, 3 and 4 wavebands. Price 3/6.

SPECIAL OFFER ! Amplifier Chassis in heavy gauze steel,
cadmium plated. 173 x10x 3§ drilled 13v., transformer,
choke and recessed at one end for speaker. Also saitable for
experimental < hook-ups.”  Price 5:8. Postage 1/-. Reduced
prices for one dozen or over,

Latest Type Wavechange Switches. operated by Press Button
mechanism of robust construction. Sultable for switching aerial
and oscillator cirenits on 4 band  receivers,  Equally
suitable for many other purposes. Supplied complete with
knoks and bronze escutcheon. Price B/6.

Metat Screening Cans. Brand-new, 3}in. x 2}in., complete with
bases, 4/6 per dozen. Tostage i

*

ARMSTRONG MANUFACTURING CO.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7
‘Phone ; NORth 3213
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NEW RECEIVERS AND AMPLIFIERS
£l9/10 Only.—7-v.lve ** Wireless World ”
Quality amplifier chassis with tone
control stage, 8 watts push-pull Triode output: price
includes all yalves, large output transformer and 12in.
speaker, with triple cones; limited number.—Bakers
Selhurst Radio, 75, Sussex Rd., South Croydon. [1239

RECFIVERS & AMPLIFIERS—-SECONDHAND, ETC.
ULGIN 4:\{»‘&\7(-)‘ R.F. Superhet Chassis, with most
valves; £5~Box 2743, ¢/o Wireless World. [1248
HILCO 22-valve Receiver-Amplifier Chassis, 3
speakers, £55; Sound Sales 4-hand Super Six,
£21.—Box 2746, ¢/o Wireless World. [1252
- -W.” Quality Amplifier, valves, motor, pick-up,
\ | speaker, tune control, complete, walnut con-
sole; £25 or offer.—16, Iyde Lane, Hemel lempstead.

- . {
RAI?IO(;RAM, with 8v. McCarthy 4w. band chassis,
Collaro motor, P.U., Magnavox 33 speaker,

| gram _preamp., large heavy modern hand made cabi-

net.—Write Ridsdale, 30, Cleaver Sq., 8.E.11.

ALE, Amecrican Tobe Communication Receiver,
hambands, metal cabinet, Magnavox speaker
chassis, perfect in all respects, £14; caller preferred.;
carriage extra-if sent.—Rowell, 14, Market Iill, St.
[1218

[1210

Ives, Huntingdon.
ALLICRAFTER Sky Chief, superb, £25; Assoc.
Communications, AC/DC Table Cousole, RF.,
2 IF.s, multi waves, 10in. Rola, £28; Radiogram, 8
valves, new Garrard unit, cabinet damaged, £15; pri-
vate offer.—Seiton, 49, Clitfford Ave., East Sheen,
London, 8.W.14. 1232
. . Wanted
“7ANTED, Hallicraiter communication receiver.—
Thorne, 8, Palace Ave,, Paignton. [1246
OMMUNICATION Receiver, also Rola G12 P.M.
speaker wanted.—Box 2739, c/o The Wireless
World. . 1236
I ALLICRAFTERS, 8x28, Receiver; high price
paid for perfect outfit.—Doctor Talbot, Livermead,

Torquay. 1223
R,G.D. Anto-Radiogram, latest press button, re-

quired; cash,—Burton, Little Broom 8t., Bir-
mingham, 12. [1227

Y IXAM in, and jor use of, Forces Unit, MHalli-
crafter SX.17 or SX.16.—Box 2738, ¢/o The
Wireless World. [1233
“IE Offer Cash for Good Modern Communication

and All-wave Receivers.—A.C.8. Radio, 44, Wid-
more Rd., Bromley. {9948

‘N?A ED, Murphy A.40 radiogram or console, in
good condition; state price wanted.-~Box 2728,
clo Wireless World. [1207
“ “TIRELESS WORLD ”  4-band A.C. Super-Six
Radiogram with Quality amplifier, in new condi-

tion; 40gns.; London district.—Box 2740, ¢/o Wireless
World. [1238
ANTED, high-class communication receiver, pre-
ferably Malicraiter 8.27 “Sky Traveller ”; good
price paid.—Box No. 76, Parrs, 121, Kingsway, Lon-
don, W . {1211
ANTED, kit of parts and valves Wireless World
1939 Magnetic Television Receiver or completed

or part completed set.—Price and partics., Box 2733,
c/o Wireless World. . {1221
SOUND SALIES Tri-channel Amplifier Wanted;
Sound Sales 12-watt quality amplifier offered

in exchange, with cash adjustment; also wanted, con-
trast expansion unit and Dynatron auto-radiogram.
—Box 2745, c/o Wireless World. f1251

LONDUN CENTRAL RADIO STORES Will Pay
good prices for Receivers, Radiograms, Amplifiers,
Dynamos, Converters, Test Equipment, Electric Gramo-
phore Motors, and all Radio and Electrical Acces-
sories.—London Central Radio Stores. 23, Lisle 8t..
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.P.T.B; why not
you? Tmitated but unequalled. Orders can only be

accepted against Government contracts,

ORTEXION, Ltd., 257, The Broadway, Wimbledon,
London, S.W.19. ’Phone: Lib. 2814. [9942
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WORLD'S LARGEST
EXCLUSIVE TUBE
MANUFACTURER

Millions of Raytheon Receiving and Trans-
mitting Tubes are givipg 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
conclusion.

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

fn 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 Represented by

| . Kingsley Roa d,
Frank Hgaver Ltd, ;05" X povon
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LONG EXPERIENCE

GUARANTEES THE HIGH CLASS
PERFORMANCE OF OUR

HIGH
FREQUENCY
IRON CORES

ACES DEVELOPMENT

coO. LTD.

37, CITY RD., MANCHESTER 15
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Of course
we're Proud

Justifiable pride has never yet carried
harm in its wake. Rather does it act
as a spur to even greater efforts for the
slightest slackening of purpose may turn
it into mere arrogance and vain-glory.
Which is why that at Gardners Radio
you will find us very jealous of the pride
we take in building components as good
as they possibly can be. And nowhere
in the Gardner range is this pride more
justified than in the Small Power Trans-
formers up to 4 kva. So when next you
need this type of product why not let
us prove to you how justified we are in
being proud. Of course, youwll quote
priority numbers won’t you?

GARDNERS RADIO LIMITED

SOMERFORD e CI-!RISTC\HURCH . HANQTZS

ADIO SERVICE SUPPLIE

s especially for the
“Small Repair Man."

Perms : Cash with order or C.0.D., poslage or carriage catra.
Please mail your orders.

SPEAKERS. Rola and Celestion 8in.

trans.

Rola 8z. type ou

MAINS TRANSFORMERS. Primary

Secondaries 350/0/350 120 ma.

P.M. with
2

‘Type A with 4 v. 2 amp. and 4 v. 5 amp. heaters 22/6
Type C with 5 v. 2 amp. and 6.3 v. 5 amp. heaters 22/6
25/-
For replacements,

Type D with 6.3 v. 2 amp. and 6.3 v. 5 amp...
SPEAXER TRANSFORMERS.
standard fixings., Pentode  ......... .

Multi-ratio (including Push-Pull)
VOLUME CONTROLS.

Less Switch .. i 4/3
(All usual values in stock). With Switch 4/9
4pt. switch, Special E.M.I. type, 2 meg. long,
slotted shafts . 59

TAPPED VOLTAGE or commercial

sets, from 3/3 to 7/6.

LINE CORD REPLACEMENT DROPPERS.

ohm. .8 amp. ..o ]
Type 1.2. 750 ohms with slider adjustment, .32 6/6

. Type L3. 950 ohms-and five 50 ohms. .2a...... 76

HEAVY DUTY RESISTORS. 5 watt and 10 watt

{rom 25 ohms to 2,000. 1/9 and 2/3.

CARBON RESISTORS. Most values in stock, { and }

watt, 5/-. 1 watt, 5/6 doz.

CONDENSERS. Mica wire end, and tubular paper

types, all capacities.
500 v. 8 mfds., 4/3. 8x8 mfds,,

ELECTROLYTIGS.
4 leads, 8/6.

PUSHBACK WIRE. Black, Red, White, 12-yd. coils 1/6
SLEEVING. 2mm.,, 2/6 dozen yard lengths. 3 mm. 3/6

360
5/6

SOLDER. Resincored,21b. .....occcoooiiii. 2/—
ALSOAVAILABLE. Pickups! Accumulators!. Metal
Rectifiers! Valves! Iron and fire elements! Valve
sockets ! Etc.

Enclose S.A.E. for full stock lisis,
 RADIO INSIDE OUT ** Service Book. Over 8,000
copies sold. Giving pages of information on replace-
ments for commercial sets, technical data, service
methods, ete.  Post free, 3/8.

RADIO INSTRUMENT SERVICE CO.,
116 LITTLEHEATH ROAD, BEXLEYHEATH, KENT

MORSE EQUIPMENT
MORSE Key and Buzzer in Polished .Case; 10/-
cach.—16, Chesterton Rd., Birmingham, [1122.25
ULL Range of Transmitting Keys, practice setsand
equipment for Morse training.—Webb’s Radio, 14,
Soho St., London, W.1. 'Phone: Gerrard 2089. [9553.

TEST EQUIPMENT )
METERS, all types, panel mounting; write stating
wants.—18, Woodland Hill, Upper Norwood,
S.E.19. [1253

TEST Equipment Kits; supplies now very limitga;
for new lists send large s.a.e., stating require-
ments.~Maclachlan and Co., Strathyre. (125

TESTQSCOPE, used everywhere by radio service
. engineers, makes 20 important tests. Send for
interesting leaflev *“ R1.”—Runbaken, Mancheste[t‘l,071.

4

Wanted )
FIELD Telephones, signalling lamps, morse equip-
ment, suitable H.G.s.—Porter, 42, Curzon St.,
Derby. {1256

“ZANTED, Cossor Double Beam Cathode Ray Oscillo-
k scope.—Price and partics,, Box 2734, c/o
Wireless World. {1222

‘N]ANTED fmj Essential Work, Douglas No. 1 hand

driven coil winder, any condition.—Details, etc.,
to Crawford Electric and Radio Mifg. Co., 2, Cassio
Rd., Watiord, Herts, [1241

NEW_ LOUDSPEAKERS

BAKERS SELHURST RADIO, the pioneer manu-

facturers of moving coil speakers since 1925.—
Bakers’ brand new surplus speaker bargains; every
music lover interested in realistic reproduction should
write for free descriptive leaflet now; £3/10, brand
new super quality triple cone speaker, permanent
magnet model; limited number available under list
price, wide frequency range, even response, ideal for
quality reproduction; leafiet giving constructional de-
tails of an infinite baffle cabinet suitable for use with
the above speaker free upon receipt of stamp.—Bakers
Selhurst Radio, 75, Sussex Rd., South Croydon. [1240

EW Delivery of Rola P.M. Speakers, 10in. 19/-
each, 8in. 17/6 each, 5in. 12/6 each; postage
and packing extra; all orders c.o.d.—Box 2730, c/o
Wireless World. [1209

Wanted .
OIGT Corner Horn, with or without unit.—Box
2736, cfo Wireless Werld. [1225

“7ANTED, Rola G12; Goodmans 10in.; Voigt, ener-
giser, horn; Quality tuner; R/G. Cabinet.—Box
2732, ¢/o Wireless World. : {1216
OIGT Cabinet Corner Horn; would exchange
Hanovia sunlamp.—Box 2741, ¢/o Wireless Wgorld.

1

242

SECONDHAND LOUDSPEAKERS
ARTLEY TURNER Duode, PPLL transiormer,
rectifier, offered, preferably part exchange small s.c.
lathe and accessories; London.—Box 2742, c/o Wireless

World. [1247
Wanted

OLA Gi12 P.M.M.C., must be perfect.—Tabb,

Wilmslow, Batheaston, Bath. [1245

DYNAMOS, MOTORS, ETC
ALL Types of Rotary Converters, electric motors,
battery chargers, petrol-electric generator sets,
‘ete., in stock, new and second-hand.
ARD, 37, White Post Lane, Hackney Wick, E.9.
Tel.: Amherst 1393, [0518
.T'. Dynamos for Charging or Windmill, Lucas-
Rotax, 6-12 volts 8 amps. D.C., 2rd brush, weight
11lb., size 8in.x4l4in., unused ex W.D., cost £10,
to clear 17/- each, carr. paid; H.T. and L.T. G.E.C.
double-end 6 volts and 600 volts, 17lb ditto, 27/6
carr. paid.—Electradix, 19, Broughton St., London,
S.W.8. - [9992

Wanted
PAIR of matched PP3/250’s, AC044's or PX4’s;
Garrard 202A motor with turntable and auto-
stop; Goodman Iinfinite Baffle or similar speaker;
Record &uto-changer.—McDonald, 102, Redland Rd.,
1259

Bristol, 8.
. GRAMOPHONE EQUIPMENT
‘VE Wish to Apologise to any of our customers who
may not have received their orders, owing to
the accidental destruction oi some of our correspond-
ence after our change of address. If they will com-
municate with us we will despatch their orders im-
mediately. We are still able to supply small quan-
tities of 12in, single sided disce at 6/- each, and we
also have a small stock left of cutting heads, record-

ing amplifiers, microphones, ncedles, ete. Knquiries
are invited for all types of sound equipment.—
Southern Sound Studios, 2, Mansfield kd., South
Croydon. {1214

. Wanted .
“7AI\"I‘ED, recording outfit and Auto Radiogram,

either scparate or combined.—Maiden, 419,
Lord St., Seuthport. Tel.: 2647. Ailter hours 2540.

{1212

§ CABINETS ’

E Regret Thai, owing to all our employees having
joined H.M. F¥orces, we are unable to accept
orders for cabinets except to-callers. Limited stock
only. We have a large stock of radio components.—
H. L. Smith and Co., Ltd., 289, Edgware Rd., London,
W.2 Tel.: Pad, 5891. [9683
COMPONENTS, SECOND-HAND, SURPLUS, ETC.
HILCO Car Radio Parts, metal case, speaker,

6 valves, vibrator pack with double diode;
cffers, or exchange good cine projector.—Box 2737,
cjo The Wireless World. [1231

—o6 VALVES ¢—

See last two months’ Display Ads. for our valve stocks, most of
which we can still supply, but would ask these to be ordered
per C.0.D.

RECTIFIERS, non B.V.A. replacement types, all at 14/6 each.
Replacements for Aimerican &80, 5Y3, 5Z4; Marconi Osram
U50, U10, U12, MU12, ete. .

—eo SPARES ¢—

TRIMMING TOOLS, E.R.S. Kit of 12 tools for Receiver ganging,
extremely robust and well made, 25/~ complete, in wallet. .
VOLUME CONTROLS.—Without switch, 4/8, most values up
to 2 megs ; with switeh, 4/9, 1 and 2 meg. only.

ADJUSTABLE RESISTERS.—Can be used to replace any .2
or .2 amp. Barretter or Mains Dropper, 7/- each.

SCREENED MIKE CABLE,—Twin 1/8 .2 yard; rubber-covered
overall, 8/ a yard.

LINE CORD.—Two core 50 ohm Per foot, 3/6 per yard.
core 100 ohm per.foot, §/- a yard,

ROLA DUSTPROOF P.M. SPEAKERS, din, without trans
former, 17/6; with transformer, 21/6. 8in .Celestion dust-
proof P.M. with transiormer, £1/4/6.

MAINS TRANSFORMERS.—350-0-350 80 m.a., 4 volt 4 amp.,
4 volt 2 amp., or 6 volt 4 amp., 5 volt 2. amp.. £1/4/6.
CONDENSERS, ELECTROLYTIC.—8 mifd. 500 vol, 4/9:
8x8 500 volt, 9/3 ; 20x 20 for Pilot Maestro, 11/6 ; & mid.
150 volt, 8/8 : paper, .5,1/6 : .25,1/8: .1,10d.; .06,9d.;
.04, 8d. ; .01, 8d. ; .005, .003, .002, .001, all at 6d.

REWINDS TO ALL POPULAR MNAINS TRANSFORMERS.
£1/1/6. To Field Coils, 9/6. -

SERVISOL switch cleaning fluid, 5/- half-pint tin.
VOLTAGE DROPPERS for most sets, from 4/6 each.
and C.I.C. Replacement Resisters, 8/- each.

VALVE HOLDERS, chassis type, English, 5 and 7 pin, 84d. each
9 pin, 1/- each. American 4, 5, 6, 7 pin, 1/~ each. Nazda
Octal and Ordinary Octal, 1/- each. Side Contact type, 1/6 each.
MISCELLANEOQUS.—Connecting wire, 2/= half lb. Suitable
sleeving, 4d. 2 yard. Solder, 5/8 a Ib., or 1/- a coil; push back,
6d. and 1/- coils. Screened sleeving. 9d. a yard. Twin flex,
6d. and 8d. yard. T

TERMS.—Post Orders only. Postage extra on orders urder
£3. C.0.D. charges extra.

J. BULL & SONS

Radio -House, Melthorne Drive,
RUISLIP, MIDDX.
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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.AF., or increase
your efficiency in other war-work, you
must know Mathematics. By our
simplified method of Heme Studying,
you can at last 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. N

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

R R A AN KRR R AR AR EARANANIASEANNNSANARAANRARR AR

(Post in uncealed envelope, Id. stamp.) H

Please send me free detzils of your Home-Study ¥
Courses, 4
L)

NAME. et e v H
®

ADDRESS Lo s E
TOWAL0.  eveereeenimeeeeees e e e eenees e re e e eee e enes i
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PREMIER RADIO

PREMIER 4-watt A.C, AMPLIFIER
Each amplifier is completely wired and tested. Selected
components, epecm;lv matched valves and 8in. energised
speaker, £5/5/-.

PREMIER MICROPHONES
Transverse Current Mike, High-grade large output unit.
Response 45-7,500 cycles. Low hiss level, 23/-.
Moving Coil Mike. Permanent magnet model requiring no
energising, Response 10-5,200 cycles. Output .25 volt
average, Excellent reproduction of speech and music, 68/~ ;
Super Model, £5/5/-.
Microphone Transiormers, 10/~ each.
Ghtommm Collapsible Type Microphone Stand, 52/6.

MR1 Universal 4-watt output transtormer tapped for Power,
Pentode and Push-Pull, suitable Yor 2 and 7/% ohms speech
coil, /6 each. .

LF. TRANSFORMERS, IRON CORED
450473 kcs., plain and with fiying lead, 5/6 each.

NEW PREMIER S.W. COILS
4- and 6-pin types now have octal pin spacing, and will fit
Internatiopal Octal valve holders.

4-PIN T’

YPE 6-PIN TYPE
Type Range Price .  Type Range Price

04 9-156 m. 6 06 9-15 m, 2/6
044 12-26 m. 26 06A  12-26m. 216
04B 28 08B 2247m. 26
04C 26 66C 41 94m. 2/
04D 26 06D 76-170 m. 2/6
04E 3= GHASSIS
04F 5-550m. 8- MOUNTING
016G 490-1,000m. 4- OCTAL HOLDERS
04H 1,000-2,000 m. 4~ 10%d. each.

New Premier 3-Band S.W. Coil. 11-25, 25-38, 33 86M,74/9.
Rotary Wave Ohange Switeh, to suit above, 1/6.

Premier 2-Gang S.W. Condenser, 2 x 00015 mfd., with integral
slow motion, complete with pointer, knob and scale, 10/6.

S.W. H.F. CHOKES

10+100 m., 103d.
High-grade Pie-wound type, 5-200 m., 2/8 each.

SHORT WAVE CONDENSERS

Trolitul Insulation. Certified superior to ceramic. All-brass

construction. La sily ganged.

15 m.mid. . R4 109 m.mfd. 3/-

25 mmid L.o... .. 28 160 m.mfd. 377

40 m.mid. 2 250 m.anfd. oo 4

Utility Micro Diais, “direct A0A 100-Tarsvnvserneannnns 6/6
“ LEARNING MORSE?” :

Then purchase one of the new practice Oscillators. - Supplied

complete with valve, on steel chassis, 27/, Practice ke¥:
8/3, TX key, 5/9. Super model on wooden base, 106
Brown's Headphoes, 17 6 pair.

3-Henry Chokes, 10/-.

PREMIER REPLACEMENT VALVES
4-vott A.C. types, 5-pin. ACHL, ACSG, 5/6 each.

RESISTANCES
2,000 ohms 25-watt Res,, with 5 Tapping Clips 2/~ each
Mains Resistances, 660 ohms .5A Tapped. 360 x 180 x 60 x 60
ohms, 5§ each.

1,000 oluns 2& Tapped. 900, 500, 700, 600, 500 ohms,
478 each.

2-Way Line Cored Resistance, 50 obms, per foot, price 1,4
per ft.

Valve Screens for International and U.S.A. types, 1/2 each.

Push-Back Connecting Wire, 24. per yard.

Resin-cored Solder, 7id. per coil.

H.T. Eliminators, 150 v. 36 mA. output, 41/ ; ditto, with

2 v, 3 A. charger, 52/6.

MOVING COIL SPEAKERS

Goodmans & Celestion 8in. P.M. Speaker, 25/,

Rola 5in, P.M, SDeakets, 3 oluns, voice coil, 81/-. With output

transformer,

Encrgised 8in, 2, 000 ohms field, 25/-.

Speakers are complete with output transiormer,

Send for datails of our Mams Transformers, Smoothing Chokes
. 4 Valves available,

* Special Offier ” Mains Trans‘o.mer.»

Secondary 350-0-350 v., 100 mA., 5 v.

3 ACT., 21/~

PREMIER BATTERY CHARGERS FOR A.C.
MAINS

Primary 220-230v.
2 A, not C.T. 6.3 v.

Westinghouse Rectification, complete and ‘ready ‘for use.
To charge 6 voltsat 1 amp “(also tapped for 2 and 4v. ), £9/6.
12 v., la. (atso tapped ior 2 and 6 v.), 37/6.
6 v. at 2 a. (also tapped to charge 2 and 4 volts), 48/~
MATCHMAKER UNIVERSAL OUTPUT
TRANSFORMERS

Wili match any output valves to any speaker impedance
11 ratios from 13-1 to 80~1, 5/7 watts, 20/~ 10/15 watis, 26/-.

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY A 2:d. STAMP.

PREMIER RADIO CO.

ALL POST ORDERS to:

JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, E.5. (Amherst 4723)

CALLERS to:

JUBILEE WORKS, or 50, HIGH STREET,
CLAPHAM, SW.4. (Macaulay 7381)

169, FLEET STREET, E.C4. (Central 2833.)

. A. RYALL, ‘" Arneburst,” Marsh Lane, Taplow,
Bucks (late Ryall's Radio, London), offers radio
components; post free.

TCC 0.1 Tubular Non-inductive Condensers 3509,
wkg., in Paxolin tubes and waxed; 6/6 dozen.

“7EARITE Tuning Coils, in cans, oddments only,
aerial, B.P., etc,, no sets; 3 for 1/3.

RESISTANCES, well known make, l4-watt, 1 meg.,
y 1%’/3 dozen, 10/- gross; insuhzt'mo tape, 20z. reels,
1/3

VOLUME Controls, British make, 1 meg., at 1/6

ea.c
G E.C. “Tuneon” Tumng Indxcators

he “AVC Five,” neon type, 1/3
motlon (epicyclic) drives, fit %m shafts
spindles, well made in brass, with ball
ratios 8-1, 1/3 each.

P.\XOLIN Strip, 2%in. wide, as used for group
boards, etc., three 12in. lengths for 1/6; group
boards, 12-way, drilled, less tags, four for 1/3.

ERIE Resistors, lh-watt type, actual values as used
in many well-known sets, 3,300,
27,000, 33,000, 330,000, 1l/>-meg, 3/- dozen, new
goods, Erie resistors, 2watb type, 150, 560, 680 820,
3,000, 3,900, 7,500, 75,000, 120,000, 140,000, 220,000,
560,000, 1-2-meg., three for 1/6, new goods: Erie re.
sistors, 3-watt type, 680, 700, 1,500, 2200, 3,300,
6,800, 8.200, 22,000, 56,000, 2 for 1/6.
MATT Ebonite, all Y-inch, new goods, sizes 9%
7Y, 216, 12x7 2/9, 12x10 4/6, 12x12 5/6, 15x
12 5/9, 15x9 4/6, 16x8 4/9, 14x7 3/9, 24x7 4/9,
30x8 7/9, .

ag used in
each; slow
Iong Y4in,
bearings,

CLIX Input Strips, A and E, P.U., loudspeaker,
ete., 2-, 3-, 4-way, 2/3 dozen.
OUBLE Trimmers, on Paxolin, ex G.E.C., not
joined, 2/6 dozen; single ditto, 1/6 dozen;
ditto, not mounted, 1/2 dozen.
AVE Traps, ex K.B., iron core, 1/3; switches
for band pass H.I’. and dial lights, Wearite
type; 1/3.
PLESSEY 3-gang, screened, with one trimmer only,
3/-; straight, no superhet, types; condenser drives,

with 2-band scale, less escutch., similar Polar VP, 1/9.

COND Units, large circular magnets, bobbms mostly
0.K,, rather soiled, no reeds; 2 for
TURNTABLES as used for rotating portables, ball
bearing, 1/6 each, soiled; post 9d. extra ‘on
single items.
PEAKER * Pots,” windings O.K.,

etc., for use as L.F, Sith face plate

smoothing chokes, resistances
750ohms, 1,4000Lms, u,oooohms 75000hm5, carry
60ma. to 100m., 3/9 each; extra heavy 120ma. pots,
600 and 1,4000hms, 5/9 each; medium 120ma. pot,
3250hms, 5/9

AXLEY Switch Screens, 3%x3%, with fixing
flange, 4 for 1/3; Paxolin sheet, 14 thick, 14-16
X7, 2/9 each, pollshed and matt, shghtly smled
nearest available to requirements sent.
ONE Units, small type, with Jlong reed, soiled,
anite useable, 1/6 each; post and packing 9d.
each on single items.

TAL Plates, 3-band, size approx. 6x5, scale 4x
2%, white ground, 2 1/3; Burgoyne dial plate,
3-band, brown ground, 8x4, scale 3x2, stafion list
prmted on, 2 1/3; dial plate ex Berners, 4-band, in
green, red, blue, orange, transparent, brass stiffened
edges, 1/6 each, dial and scale, 6%, % 4.
PECIAL Note.—We now confine our business to
Mail Order; prompt attention, in rotatiom.—
G. A. Ryall, “’Arnehurst,” Marsh Lane, Taplow,
Bucks. F

SOUTIIERN RADIO'S Wireless Bargaing :—

7/6 —Assorted Components contained
permanent box: 2 volume controls,
condensers, 9 assorted valve holders,
choke, wire, plug cirecuits, ete., 7/6; i
25/--«Assortei Parcel of useful components, in-
cluding tubular condensers, resistances, sleev-
ing, trimmers, knobs, volume controls switches, etc.,
etc., 25/-; postage 1/
/-—12 asorted tubular
working, 8/-
10/6——12 Fixed condensers, sizes including 1 and
2mfd., 10/6
914——Gross "assorted screws and nuts, complete, 9/-.

in attractive
12 assorted

6 resistances,

postage 7d,

condensers to 6mfd. 50

» /. —Gross soldering tags, including spade ends, 6/-.

OR'\&[OND loudspeaker units, largest 4-pole type, 6/6,
smaller unshrouded type, 3/-, Ace P.O. Microphones,
complete with transformer, ready for use, 6/6. Good-
man 8in. permanent Magnet Speakers, 21/-, postage
1/-. Tungsram H.R.210 general purpose Battery
Valves, 4/9. Telsen Radio Magazines, No. 6, complete
with 4 circuits, 9d.; Wireless Crystals” (Dr. ‘Cecil) 6d.
each, 5/6 per doz, with cats-whisker 9d. each, 8/-
doz.; permanent Detectors, 2/6; Binocular H.F.
Chokes, 1/6; 75it. wire suitable for aerials (covered),
2/6: small powe];iul Circular Magnets, 1%in. dia-
metér, %in. thick, 1/8 each, 15/- dozen; Bakelite
Morse Practice Keys, 4/-; Buzzers, 4/-3 Enameers
Wire Brushes 10d. Many bargains for callers, Post
orders postage extra. All goods guaranteed.
SOUTHERN RADIO SUPPLY Co., 46, Lisle St.,

London, W.C. Gerrard 6653. [12

ELLING-LEE Skyrod Aerial and 60ft, Ellmmmse

lC'\bh,, near Bath; £4.—Box 2744, c¢/eo Wz[rlelece
World

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

’Phone : SLOUGH 20855 TERMS: Cash with orcler

SHEET EBONITE, size 12in. by 1lin. by 1/32in.,
quality. Price 4/~ per doz., post iree.

ELEGTRIC LIGHT CHECK METERS, well-known malcrs,
first-class condition, electrically guarantced, for A.C,
mains 200/250 volts 50 cy. 1 phase 5 amp. load, 19/~ each ;
10 amp. load, 12/6, carriage 1/-.

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 rew:nding, size 2 kW, auto.,
rating unknown. Price 30/-, carriage forward.

HIGH FREQUENCY TRANSFORMERS. 75 v. A.C. input
at 300 cycles; output 5,000-0-5,000 v. at 500 watts.
Price 45/~, carriage torward,

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

DOUBLE OUTPUT GENERATOR,
bearing, maker “ Crypto ”; output 60 volts at 5 amps.
and 10 volts at 50 amps., condition as.new Price £10,
carriage forward, or 20/- passenger train.

ALTERNATOR, output 220 volts 1 ph., 50 cycles at
180 watts, will give 1 aggp. easily, speed 3,000 r.p.m. ; self-
exciting, condmon as new. Pnce 58 carriage forward or
15/- passenger train.

TRANSFORMER, -input-230 -volts; 5C cycles, 1 ph.; out-
put 1,100-0-1,100 volts at 220 mllhamps and 6 voifs C.T.
three nmes “earth screen, wound to BS R., welght 32 Ibs.
Price - £6, carriage passenger train 7;6.

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

290 V. D.C. KLAXON MOTORS, precision made, bali bear-
ing, variable speed, approx. 1/10th h.p., laminated fields,
asnew. Price 30/- each, post free.

MOTOR BLOWER, 110 volts, D.C,, 6in. dia. iniet and
outlet, 1-h.p. motor, condition as new, portable lightweight,
1,800 r.p.m. Price £7, carriage paid.

SEARCH OR FLOODLIGHT, 20in. dia., on swivel stand,
Mangin mirror reflector, fitted G.E.S. lamp holder. Price
£7/10/=, carriage forward.

ROTARY CONVERTER, D.C. TO A.C., no name platc or
particulars, estimated rating 220 volts, D.C. input, 150 volts
A.C. output at 1,000 watts, condition as new. Price £10,
carriage forward.

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

best

shunt wound, ball

DYNAMO, 14 volts 21 amps., compound wound, speed
2,200 r.p.m., ball bearing, condition as new. Price £5/10/—
carriage paxd

ROTARY CONVERTOR, D.C. to A.C,, input 35 v. at 16
mps. D.C., output 24 volts, 100 cycle> speed 3,000 r.p.m.,

4 pole, ball bearings, condition as new. Price 55 mrrlhge

paid.

1 KW. TRANSFORMER, input 100 volts at 100 cycles,

single phase, output 10,500 volts, centre tapped to earth.

Price £4/10/-, carriage forward.

X-RAY TRANSFORMER, output 45,000 voits at 5 k.v.a.
constant rating, 50 cycle, single phase, input tapped fov
70, 105, 150, 200, 220 and 240 volts, oil-filled tank. Price
£30, carriage paid.

D.C. MOTORS, 110v. and 220v., approx. 1/10 h.p., scries
wound, in perfect working order. Price 12/6 eagh, carriage
1/-. Please state voltage required.

HEAVY DUTY GABLE, V.I.LR, and braided, in first-class
condition, size 37/13, Iengths 30 to 40 yards. Price by the
length 6/- per yard, carriage forward, or 8/- per yard for
short lengths, carriage paid.

200 AMP. SWITCH FUSE, three-way, ironclad, unused,
400 volt, size overall 30in. X12in. x12in,, maker E. N,
Bray, Ltd. Price £6, carriage forward,

THREE-PHASE TRANSFORMER, core size, 21in. by 17in..
each pole area 7} sq. in., each pole double wound D.C.C.
copper ribbon, rating not marked, condition first class,
weight approx. 2} cwt Price £10 carriage forward.

119V. D.C. MOTOR, compound wound, $ h.p. 2,200 r.p.m.
ball bearing, condition as new. Pnce 23/15/—, carr. paid
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. HL AVY Duty Mains Transformer and Valve, 3v.
pVVUYTTVYTVYTYY TP TV battery set, chokes, wire, etc.; stamp for par-
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“I.LF. TRANSFORMERS
of all types

AERIAL & OSCILLATOR GOILS

TRIMMER & PADDER
CONDENSERS -

“SILVERGAP ° CONDENSERS
COIL FORMS, etc.

Qur factory has been expanded considerably,
our knowledge is increasing daily and our added
experience and facilities will be available for
you as soon as conditions permit,

We are making many intricate parts for the
U.S. Army, Navy, Air and Signal Corps, and we -
are happy to assist in the great effert to bring
this struggle to a successful conclusion.

Sickles L.F., transformers, coils, trimmers and
other radio parts will be ready for you again
in due course.

Register your name with our Representative now.
He will forward you information on our products
“as soon as they become available.

THE F. W. SICGKLES GO.
CHICOPEE,
MASS., U.S.A.

e

Exclusively represented by

Kingsti Road,
Frank Heaver Ltd. getsra, N. Devon
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f' OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man wko 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!

‘_.TERNAT!‘ONAL CORRESPONDENCE SCHOOLS

Dep#. 38, International Buildings,
Kingsway, London, W.C.2
Please explain fully about your Instruction in

the subject marked X.
Complete Radio Enginesring
Radio Service Engineers
Elementary Radio Television
Aml the following Radio examinations :

British lnshiuhon of Radic Engineers
P.M.G. Certificate for Wireless Cperators
Provisional Certificate in Radio Telephony and

Telegraphy for Aircrait
‘Gity and Guilds Telecommurications’
Wireless Operator and Wirefess Mechanic, R.A.F.

NEmE N Ag

ticulars of other good oddments. ——Bre\&er, 3, Wood
Park Rd.,. Marton, Blackpool. {1217

OUTPUT Speech Transformers, brand new, suit-
able for power or pentode upemmon 5/- each;
postage and packing paid; cash with order, specnl
quotations for large quantities.—Box 2729, ¢/o Wire
tess World. 1208
ANNOY P.A., 2 amplifiers, mike, horn speakers,
£42 lot, or separate; Ediswan, Crypto and
Crompton battery chargers, cheap; rotary conv., év.-
300v. D.C., £4; sundry surplus transformers, ohokes,
etc.; s.a.e. list; wanted, A.C. gram motor, meters,
valves.—Petty, Bentham Lancaster. 1255

ECTIFIERS, L.T. metal rectifiers, 6v. 1 amp.,

with full mst,ructlons, 6/9, post 4d.; two may
be used for 12v. 1 amp.; transformers suitable for
above rectifiers, 40 watt, shrouded, sec. 8v., 16v.,
sold separately, 15/6, post. 7d.; mstrument type rec-
tifiers for meters, bridge type, best make, bakelite,
11/6, post 3d.; transformer, rectifier and ballast
bulb, charges pne to six cells, 24/9; post 8d.; ditto
but superior job, 30/3, post 8d.; transformer and
rectifier for 6v. to 8v., 5 amps, suit pin tables or
chargers, £3/12/6; ditte 6v. and 12v., 5 amps,,
£4/17/6; complete chargers in strong, well-finished
steel cases, 2v., 4v., 6v.,, 1 amp., 35/-; small trans-
formers up to 120 watts Wound to order, write for
quotation.

ICROPHONES.—A special purchase of the well-

known * Rothermel” ‘‘ Bullet” ecrystal micro-
phones for stand mounting, black_ finished cast alu-
minium, housing a sturdy, good looking mike, £3;
Rothermel bakelite pickups, latest model, 58/6,
miniature deaf aid crystal mikes, 42/6.—Champion,
42, Howitt Rd., London, N.W.3 (1258

COULPHONE Radio, New Preston.—
Brand new goods only: mains tranfs., 350-0-350,
120ma., 6.3v., 3a. Sv. 3a., 28/6; P.M. spea}\ers
with trantiormer, 8in. Rola and Plexsev, 24/6; 6iin.
Celestion, 21/-; 1¢in. Rola P.M., less trans, 6;
Barretter Reswtor 6/-; electrolvtms 500v,,
5/6, 8+8mid. 9/6, 50mid. 50-voli, 3/3; Erie 1-watt
resistors, all values, 9d. each; pushback wire, looft
coil, 6/-; S.A.E. for stock list. 220
Wanted
“7ANTED, 18 S.W.G. Enamelled.—Sample, price,
quantity available to Bain, 15, Dragon Rd., Lon-
don, S.E.15. "[1124
VALVES
MERICAN Valves.—Several types in stock; c.o.d.
or cash.—Michel, 33, Bush Hill, l\orthampEoeroe

Longton, nr.,

ALVES.—Thousands in stock; send requirements,
s.a.e.—Davies, 28, Mount Vernon Cres., Barnsley.
{1073

Wanted

ALVES Wanted, any quantity from one upwar
also test cquxpmem service sheets and spa
J. Bull, 4, Melthorne Drive, Ruislip. {

WANTED for Australian Technological Museum,
early Fleming valve and any other early radic

apparatus.—Partic ulars to Amaloamated Wireless
(Australasia), Limited, Australia House, Strand.
Yondon, W.C.2, [1229

12K7G.T,, 12J7G.T., S50L6G.T.,

“ZANTED,

4525G.T.; state ane would e\Lha,nge for any
Mullard A.C. mains or battery valves, some for sale,
s.a.e. wants, ncludmg rectifiers.. —Jones, Brixton
Mount, Holyhead. [1237

REPAIRS AND SERVICE
LTP Repair All Maim Transformers and Chokes.
Prompt deliver

v,
ONDON ’I‘RA\SI*ORMER PRODUCTS, Ltd., Wil-
lesden, N.W.10. Wil. 6486 (3 lines}. (9852

1DWEST, etc., we are the American exper
Bennett's,” 4, Humberstone Drive, Leicester. [1 44

ETROPOLITAN RADIO SERVICE Co. Guarantee
Repairs to American and British Receivers.—

1,021, Finchley Rd., N.W.11. Spe. 3000. (9641

RANSE ORMERS, pick-ups, motor rewinds, repairs
of all descriptions to the wireless tr’lde—
Marshall, 137, Windmill Lane, Nottingham, [123

CCURATE Radio Rewinds, mains transiormers,
Itields O.P. transformers,; ete., and all loudspeaker
repairs, prompt service.—Southern Trade Services, 75a.

George St., Croydon. [1039
1\/ AINS Transformers Service, repairs, rewinds, or
construction  to spe(]ﬁcatmn of any type, com-

petitive prices and prompt service.—Sturdy Electric
Lo, Ltd., Dipton, Newcastle-upon-Tyne. [9651

JERVICE with a Smile.”—Repairers of all types

of British and American receivers; coil rewinds:
American valves, spares, line cnrds.—F.RI Ltd., 22.
Howland St., W.1. Museum 5675. {8934

SITUATIONS VACANT

LONDON Scheduled Firm, manufacturing valve deaf
aids, requires young Production Manager, exempt
military service and having sound knowledge L.F.
amplification; good post-war prospects.—Write, stating
experience, salary required, to Box 2731, ¢fo The
Wireless World. {1213
PPORTUNITY Occurs for Responsible and Capable
Technician, with organising. ability, able to fill
position &s tee hnical manager to a company handlipg
i6mm. talkie equipments for entertainments for the
Forces; good prospects to right man.—~Write Box 2719,
c/o Wireless World. [1177

A 65-watt
SOLON

for general use

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

' Supplies of these various
models are only available
‘or essential war work,
of course and due to
heavy dcmands it is
necessary to order
well in advance to

- avoid disappoint-
ment in delivery,

Details of this

and other models
sent on requect.

SOLON

MADE FOR
USUAL
STANDARD
VOLTAGES

‘rium

,SQI.DERING IRON

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

PITMAN BOOKS
% on radio %

R
RADIOC SIMPLIFIED b

By JOHN CLARRICOATS. This handbook
provides a useful background of fundamental
radio krowledge and is by a recognised
authority. It has been borne .in mind
throughout that there are many who wish
to obtain their practical instructions of the
subject quickly, and therefore the minimum
of space has been devoted to purely theoreti-
cal considerations consistent with a sound
basis of knowledge. Fifty-one illustrations.
4s. &d. net.

RADIO RECEIVER CIRCUITS
HANDBOOK

By E. M. SQUIRE. This book is a useful
guide to circuits for members of the radio
industry and radio amateurs. [t contains .
practical notes on the operation of basic
modern circuits, and the text is liberally
illustrated with circuit drawings and other
diagrams. Second Edition. 5s. net.

SHORT WAVE RADIO

By J. H. REYNER, B.Sc., A.C.G.l., etc. This
book gives an account of the tremendous
progress which has been made in the field
of short wave radio-telegraphy during the
last few years. afid shows hew many of the
probiems formerly regarded as insuperable
have been overcome. Second Edition.
N -

10s. 6d. net.
KIRGSWAY,

PETMAN FARKER STE.’ONDGN, w.c.2

Sir Isaac Pitman &-Sons, Ltd.
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STILL MORE BARGAINS BY
ELECTRADIX RADIOS

SLATE SWITCHBOARD PANELS, all sizes, good
defivery. 1lin. enametled siate panel, fitted N.CS.
Battery “Autor for 54 cells 100 amps., £3. Two 8-way
Battery Switches, 100 amps., on slate panel, £4/10/- each.
CIRCUIT BREAKERS. Iron clad triple-pole thermal
trip from 10 amps., 25 -. Siemens Park Royal switchboard
type; 200 amps. and 250 amps. single-pole, overioad trip,
£4/10'- each. Nine double-pole 200 amp. Ellison ditto,
€5/10.- each, Two D.P. 300 amp. ditto, £6 each, All as

new.
SWITCHES. Heavy current back of board oil switches,
1,000 amps., double-pole with overload trip, Ferg. Palin,
£7 each. Two 1,000 amp. 8in. meters with transformers,
70/~ each. .
RELAYS. Telephone type No. 6 twin bobbin, polarised
S.P..change-over, 6 volts 25 m.a.,, 8/6. No.4A on-off S.P.,
2 volts, 5~ Relay movements, less blade, 1,000 ohm
coil, C.T., 2:6.
FOR AMPLIFIERS, Testers or Portable Gear. Finely
made ex-Govt. job in canvas-covered mahogany, 9in. by
9in, by 6in., metal bound back and.5-tap instrument switch
rheo., valve sockets and terminals, Very suitable for
builders of Test Set, * Mike '’ Amplifier, Oscillator or
Portable Radio Gear, space for Ba";t'ery. Unused and
only 45.-, .
WAVEMETERS in mahogany . case, ex-W.D., small,
portable Buzzer type, 45-. Heterodyne l|-valve type,
£3/10-, -
RADIOGONIOMETERS.
Finders, ex-W.D., 90/-.
NEW RECORDER PARTS. Chart Drum and Clips,
plated, 56. Traverse Shaft, precision threaded 4in., 120
to inch, 9in. long, ball bearings, 126, Carriage, with
guides and brackets, 76. Magnetic Clutch Drive, 6 volts,
25/-, Plugs, 5-pin, with panel socket and muiti cord,
midget, 46 set. [4-way ditto, 76. Twin Plugs, midget
Radio 2-pin, Belling Lée type, 5~ doz. Socket pairs on
pax., 8d. 5 pairs, strip mounted, 3'-.
PANELS. Stout, finished aliminium, lin: thick, drilled,
Bakelite ditto, 73 x 63, 2.3, .
TURNTABLES, Bakelite, 4}in., ball
N\ bearings, new, Z'='post’iree.” Townsend
10 -, :

8-WAY LUCAS-ROTAX
= BOXES, 8 levers and fuse, suit charger,
3/6, 6-way R.A.F.Push Switches,29. Rotary Instrument
Switches, by R.l., 7 stud on panel, with box for res., 7/6.
M.C. SPEAKERS, 76. Moving Coil Perm. Magnet,
Celestion 5lin. and 6}in.,blitzed cone, for home repair,7/6.
PHONES., Headphones. Hand combinations, Office
phones, plug 5 to 30 line exchanges. Portable field phones
and cable. Please state wants as stock varies.
PERISCOPES. Folding Trench, Mark {if, 12/, postage 1/-.
AIR COMPRESSORS. New Rotary type by Vickers,
US.A., £5. Vertical Refrig. type, single-cyl., £3/10/-. |
DYNAMOS. We can only list a few, Lucas-Rotax Aero,
. 6 to 12 volts, as‘advert., p. 23, September issue, cost £10.
- Sale 176, post free. G.E.C., double comm., 6 volts and
600 volts, 27;6. 30 volts 15 amps., £5/15/~. 30 volts
5 amps., Crypto, 60/=. 110 volts, Maudslay,5 amps., 45/-.
{10 volts 28 amps., 950 revs, £22.
MOTOR-GENS., D.C. 100 volts to 17 volts 5 amps.,
87/6. 220 volts to 16 volts 5 amps., £5/8/~, Holmes 3 H.P.
220 volts to 8 volts 250 amps., £35'18/-, 220 voits to
9 volts 50 amps., Hobart, £18,
ENGINES for direct coupling. Twin-cyl. petrol air-
cooled Douglas, with fuel and oil tanks, governor, mag.
ign., 2} h.p. £15.° 11 h.p., £12.
For many other bargains see our advertisement on page 23
of September issue. Please add postage on Mail Orders,
and send stamped envelope for replies to enquiries.
Thank you. §37 Bus or 31 Tram to—

fELECTRADIX.RADIOS

19, Broughton Street, Battersea, London, S.W.8.

Marconi B.T. Direction

SWITCH

HIEY Inspector (Wireless) required for N.W.
London district.—Box 2735, c¢/o Wireless World.

. {1224

ABORATORY Assistants (Male or Female) Re-
quired for Electrical and Mechanical Instrument
development work of national importance. Applicants
should Dbe below or ahove military age or mnot liable
for military service. Technical School students with-
out previous experience may apply.~—Please furnish
details of education, experience and salary required
to R. J. W., Electrofio Meters Co., Ltd., Abbey Rd.,
Park Royal, London, N.W.10. [1257

TECHNICAL TRAINING
REAT Possibilities Exist for Technically Qualified
Engineers, key men in wartime and afterwards.
Through the home-study courses of The T.1.G.B. take

a _recognised engineering qualifications such as
A M.IMechE, AMILEE, .F.R. Ae. 8.,
ADM.LChem.E.,, C. and G., etc,, in which examina-
tions the T.I.G.B. students have gained 25 FIRST

PLACES and Iundreds of Passes. Write to-day for

“ The Engineer's Guide to Success "—Free—containing

the world’s widest choice of engineering courses cover-

ing all branches, including Aeronautical, Mechanical,
Electrical, Wireless, Chemical, etc.

HE TECHNOLOGICAL INSTITUTE OF GREAT

BRITAIN, 82, Temple Bar House, London,

C.4. {9335

TUITION
MORSE and Wireless, evening tuition. Partics.
stamp.—Masters, 43, Grove Park Rd., W.4. [1116

ADIO Training.—P.M.G. LEE.
Diploma, prospectus College,
Hull 11

1\/ "ORSE Code Training in Your Own Xome; “ Book
of Facts’” free—Candler System Co. (W.0.).
121, Kingsway, London, W.C.2. {9744

PRACTICAL Postal Radio Courses; coaching for
I.P.R.E. exams.; and post-war appointments;
booklet iree.—Secretary. 1.P.R.E., Bush House, Walton
Ave., Henley-on-Thames. [1215

RADIO Engineering. —Television and Wireless Tele-
graphy, comprehensive postal courses of inmstruc-
tion. Apply British School of Telegraphy, Ltd., 179,
Clapham Rd., Tondon, SW.9. (Estd. 1906). Also in-
struction at school in wireless for HLM. Merchant [Iggz"g

exams. and
free.—Technical

and R.AF.
PFATENT NOTIGE
HE FProprietor of the Patent No. 508580 for Im-
provements in or relating {o radio receiving sets
is desirous of entering into arrangements by way of
licence - and otherwise on reasonable terms for the
purpose of exploiting the same and ensuring its full
development and practical working in this country. All
communications should be addressed in the first
instance to Haseltine Lake and Co., 28, Southampton
Buildings, Chancery Lane, London, W.C.2.

s
MISCELLANEOUS

SALE, Dack numbers ¢ W.W.”, 150 since 1936;
offers (carriage extra).—20, Melrose St., Hull.

{1230

BOOKS, INSTRUGTIONS, ETC. .

W’A,\"I‘ED. construction léaflet “ W.W.” Quality

amplifier or “ W.W." Mav 11th and 18th, 1934;

good price paid; also two PX4.-—Surg. Cdr. Mortoy,

Naval Centre, Cambridge. {1243

EBB’'S Radio Map of the World Locates any Sta-
tion Heard. Size 40x30in., 4/6, post 6d.; on
linen, 10/6, post 6d.—Webb’'s Radio, 14, Soho 8t.,
Londpn, W.l. ’Phone: Gerrard 2089. (9947

CLASSIFIED ADVERTISEMENTS '
intended for the NOVEMBER issue can be ;

accepted up to First Post on Thursday,
October 8th,

Rk AR RR R,

T

Telephona : Macaulay 2159

We will buy
at your price

USED Radios, Testmeters,
Ampiifiers, Converters, Radio
and Electrical Accessories, etc.

Write or ’phone
WE WILL CALL!

UNIVERSITY RADIO LIMITED
238, Euston Rd., London, N.W.l  GERrard 4447

ARDUX——

« Ve have carried out exhaustive tests herc and have satisfied our-
selves thab, mechanically, it is the best material of its kind we have
ever used. The electrical tests also were very satigfactory.”’—Messrs.
The British Transformer Co. ., Hayes, Middlesex, .

Ardux is a quick-setling adh for di and d plastics.

AERO RESEARCH LIMITED

PIONEERS OF SYNTHETIC ADHES |IVES

DUXFORD CAMBRIDGE oobroe

Hawston 167-%

WARD "Sonve
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. HACKNEY WICK, E.9.

THE CANDLER SYSTEM

OF

MORSE CODE TRAINING

f you wish to become a proficient W/T
Operator, or, if you are already an Operator
and desire to increase your present sending
and receiving speeds as well as to improve
your technique, then apply for a copy of the
Candler *‘Book of Facts.”

Numerous students trained by the Candler
system are now W/T Operators in the ARMY,
NAVY, AIR FORCE and MERCHANT SERVICE.
Some students are now giving instruction in
the Morse Code and others are doing W/T
work of national importance.

Read these extracts from letters sent in by Candler
students.

The ARMY

““ | have derived immense benefit from the lessons. . . .
| am highly satisfied with the Course. Part 4 | find
especially stimulating and helpful.””

Ref. No. 8640. H.T.S.
The NAVY

““ Thanks to your Course | passed my Morse exam. in
the Navy with 97 per cent., and at 2 speed varying from
18 to 20 w.p.m. | am certain | would not have done so
had it not been for your Course.”

Ref. No. 4214. R.L.

The AIR FORCE

““1 am pleased to state that | have already found a
marked improvement in both sending and receiving, and
all my former difficulties have become less and less. . . .
| can now send 5 w.p.m. faster and receive two or three
letters behind.” Ref. No. 9248.

The MERCHANT SERVICE

‘| am now spending my leave at the above address. . .
What has surprised me most is the remarkable difference
your Course has made in my receiving of Visual Morse
Signals. . . . | can now receive long messages in ‘ my
head ' and write them down afterwards, so doing away
with the necessity of a ‘ Writer ' each time a message
is received. ! do not know what my ‘Top Spéed ’ is
in VS, but | imagine it is over the 25 w.p.m. mark, as
| can read the fastest Naval Signals without difficulty.
My V/S speed before taking the Course was about 10/12
w.p.m., and very erratic at that. | am very pleased with
the results | have achieved so far both in W/T and ViS,”"
Ref. No. 7209. L F.R

The P.M.G. ““SPECIAL”

‘“| thought you may be interested to know that | have
now passed my P.M.G. ‘Special’ Radio-telegraphy
examination® . even though | have not yet completed
the Candler Course.” Ref. No 7480. R.D.H.

The originals of these and many similar letters can be
inspected at the London Office

Full details of the followinz Courzes ar> given in the
Candler *‘Book o Facts.”

The JUNIOR Scientific Code Course for Beginners,
teaches all the necessary code fundamentals scientifically.
The ADVANCED and High-Speed Telegraphing
Course is for Operators who want to increase their
w.p.m. speed and improve their technique.

The TELEGRAPH Touch-Typewriting Course is {or
W,T Operators who want to become expert in using
a typewriter.for recording messages.

Courses supplied on Cash or Mémh!y Payment terms.

Fill in the Coupon and learn more about this highly effi-
cient Candler method of Code trgining in your own home.

COUPON" |
1}
I Please send me a Free Copy of Candler ** Book of Facts.

CANDLER 3YSTEM TO. (55.W.), |
121, Kingsway, tondon, W.C.2.

ﬂ Candler System Co., Denver, Co‘orado, iAS.A. (|042) I
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| @ u | One of our range of Standard Amplifiers @ Special Amplifiers -for |

Standard Amplifiers Industrial Applications @ Transformers and Coll
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. MANUFACTURI NG COMPANY L7

HUNTINGDON . TEL: 36/

HILL axo GHURGHILL

SWANAGE DORSET W. Lo Sm:f,‘:i:i{f
[~ ) Expert assistance in the solution of sitive, - Works- in - any

problems relating to

ENGLISH & AMERICAN BOCKS © TRANSFORMERS, CHOKES
IN STOCK ON " @ AMPLIFIERS j
RADIO AND @ POWER UNITS |

TE LECCMMUNICATION { and Specialised Equipment embodying ;

ELECTRONIC CONTROL

position,. Suitable -for
ships, vchicles and sta-
tiopary plantg Heavy
siiver-to-silver contacts.
No mercury.

e 2 Ak for Leafle GEIW. W,
° X LONDEX - LTD
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: branchies of Civil, Mech., Fleo, Motor | Appamtus ‘and - all Accessorics for direct .
Acro.; Radio and Production Engineering,- Draughtsmansmp - d; d; . Possible cancellation of names on our Pick-Up
Tracmg Inspection, Government Employment, BUILDING (grcat 1sC recoraing. .. N . T
(scopcy, MATRIC,, R.A.F. MATHS., ste. Book and subsequent waiting list may leave us with a small:surplus
i ot (post free) on receipt of 2id. stamps.. - I, ith - MS . H * - o
%zdiﬁr I?:zewwlcdye c;n’obgr[n eailtl;activc posts in the Sj;tzi?e\l P][@N]E]ER ]E‘][][l for dehverx du'fmg the n?Xt two months
BRITISH INSTITUTE OF ENGINEERING .
TECHNOLOGY, 387, Shakespeare House, 348-350 Gray’s Im}Road London, W.C.x The Courts, Silverdale, London, S.E.26
17, 18, 19, Stratford Place, London, W.1 ermuinus 3775 4 Phore + SYD. 2666 ’
o cne .

ST NE®_ INVENTORS
GROUP - We continually seek new inventions and

LoNToN products. in all branches of industry
MELBOURNE for development and production by the
NEW YORK . manufacturing companies of the

e LOS ANGELES

I Simmonds Group throughout the world. 2
SIMMONDS DEVELOPMENT' CORPORATION LTD - BUSH HOUSE-W C 2
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