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N RUBBER BONDING
1. Simplest form of bush.
Fits

existing

Uneconomical
Distributes

shaft
in

and boss.

rubber

stresses

use.

unequally.

2. This gives flat rubber contour with high
stress concentration at edges of rubber.
metal bond. It gives equal stress at
bonded surfaces but unequal stress in
rubber volume and also unbalanced
application of radial load.
3. This hyperbolic rubber contour gives
partially even stress distribution with
stress reducing pips at metal edges,
the stress concentration is at the flat
edges and there is unbalanced application of radial load.

4. The double hyperbolic rubber contour
gives even distribution and allows for
central

application

Stress - reducing

pips

of

radial

load.

prevent

stress

concentration.

RUBBER [ANDERS LTD.
ENGINEERS IN RUBBER BONDED TO METAL

FLEXILANT WORKS. UNSTABLE • BEDS.
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THE

Services and war-time
industry are familiar with the
high standard of dependable
accuracy of
AVO " Electrical
Testing Instruments. They will
be an equally dominant factor
in the post-war rebuilding of
our great industries and the advancement of amenities worthy
of aworld at well-earned peace.
In the belligerent interim, orders
can only be accepted which bear
a Government Contract Number
and Priority Rating.

THE

AUTOMATIC

WINDER

HOUSE

•

COIL

WINDER &

DOUGLAS

STREET

•

ELECTRICAL

LONDON

•

5

EQUIPMENT

WI

CO

TELEPHONE: viCTrwe

LTD.
5404/Ei

Orders bearing Government Contract Numbers and Priority Rating can now be accepted for quick delivery oi the following two "AVO '' Instruments:
THE " AVO" TEST

BRIDGE

A portable self-contained 50-cycles bridge of exceptional accuracy
and utility for direct measurement of all normal values of condensers
and resistances. Facilities also provided for condenser power
factor measurements and leakage tests by the flashing neon method,
resistance, capacity and large inductance measurements against
external standards. May also be used as a highly efficient valve
voltmeter indicator for measurement of both audio and radio
frequency voltages.

THE ALL-WAVE " AVO" OSCILLATOR
An inexpensive, accurate modulated oscillator covering acontinuous
fundamental frequency band from 95 Be. to 40 Mc. A harmonic
calibration extends the range to 80 Mc. A large clearly marked
dial is directly calibrated throughout, accuracy being within r
Externally modulated, internally modulated, or R.F. signals obtainable at will. Calibrated double attenuator enables signal to be
varied from a few microvolts to 50 millivolts, with aforce output
of 1v. Self-contained, fully shielded.
A•
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• LINAGLOW LIMITED •
LIBERTY

"

SIX- VALVE SUPERHET CONSTRUCTORS

SIX

99

KIT

ALL- WAVE 16-50m., 200-560m., 1,000-2,000m.
Brief Specification :Frequency changer with two valves,
separate oscillator, Six Tuned Circuit. 465 KC. Iron
cored
Separate tone and volume, 5-watt output.
8" P.M. speaker with baffle and output transformer,
supplied with all valves, chassis, Practical and Theoretical wiring diagram and Parts Lists, Nuts, Bolts and
Wire, ready to assemble, 200 1250 volts AlC.
1
..._.._. Carriage paid

£16

16

SERVICE KITS
SKI. 1 8-mfd. 400/500 v. Aluminium Can Electrolytic ;
6 each Silver Mica Condensers, Rniaturs and Trimmers,
12/9.
SRI. 1 32-mfd. 325 V. Aluminium Can Electrolytic;
6 each Silver Mica Condenser.. Resistors, Trimmers and
Tubular Paper Condensers, 15/9.
8KL. 1 32- mid. 325 V. Aluminium Can Electrolytic;
12-mid. T.C.C. Tubular 250 v. Electrolytic; 6 each Silver
Mica Condenser... ReMetors;
1 radio screwdriver;
I
each 2, 4and 6 B.A. Box Spannere, 21/6.
8KM. 1 8- mid. 400/500 v. Aluminium Can Electrolytic ;
12- mid. T.C.C. Tubular 250 v. Electrolytic; 6 each Silver
Mica Condenser», Reeletore, Tubular Paper Condenser.;
1tone control, 29/6..
SIN. 1 8-mid. 400/500 v. Aluminium Can Electrolytic;
I 40-mfd. T.C.C. Block 250 v. Electrolytic; O each Silver
Mica Condensers. Resistors and Tubular Paper Condensers;
2 tone controls, 351-.
S110. 1 8-mid. 400/900 V. Aluminium Can Electrolytic;
1 16 x8-mid. 350/450 v. Aluminium Can; 124.mfd. T.C.C.
Block 250 v.; 12 each Silver Mica Condemn, Resietors,
and Tubular Paper Condensers; S wanted Volume Control.; 2 pushpull 4- point switches, 59/6.
SHP. 2 8-mid. 400 v.; 2 32-nifd. 325 v.: 116 8-mid.
400 v.; 1 24-mid. 250 v. Electrolytic,; 12 each Silver
Mica Condensers, Resistors, Trimmer. and Tubular Paper
Condensers; 2 4- point pushpull » witche.; 2 tone controls,
93.19.6.
SEQ. 1 8- mid. 400/500 v. Aluminium Can; 1 16 x8mkt. 350/450 v. Aluminium Can; 132-mid. 325 v. Aluminkim Can; 140-mid. T.C.C. Block 250 v.; 124-mid. T.C.C.
Block 250 v. ; 12-mfd. T.C.C. Tubular 250 v. Electrolytic.;
25 each Silver Mica Condensers and Reekstora 12 each
Trimmer» and Tubular Paper Condenser.; 3 assorted
radio screwdriver»; 1 each 2, 4 and 6 B.A. Box Spanner.;
2 IF. Tranaformere Aluminium Can iron cored 465 EC».;
1 eet Long, Medium and Short Aerial and Oecillator Coils.
95.5.0.
MICROPHONES. De Luxe Pleno Crystal Microphones
in chromium case. Specification: 60 D.B. below I volt.
Frequency respome 30-8,000 C.P.S.. 6 Gus.
As above-Standard model in bakelite case. 3 Gas.
HIGH FIDELITY MOVING COIL MICROPHONE, 25 ohm
Impedance, frequency response level 50.8,000 cycles.
78 D.B. below 1 volt, £ 5.15.0.
AERIAL AND OSCILLATOR COILS. Beet double slik
covered Wire Wound, colour coded on bakelite tonne,
Short, Medium and Long Wave, 16/50, 200/550, 1,000
2,000 metres, 12/- the set.
SCREENED INTERLACED FLEXIBLE MICROPHONE
CABLE. Single. Special ,, ffer, 9g. per yd. Twin, 1/3
per yd.
TUBULAR PAPER CONDENSERS. 350-500 v., D.C. working.
.0001, . 0003 mid., 4/- doz.; . 001, . 004 mid.. 6/- doe.;
.01 mfd.. 71- doz.; . 05 mfd., 9/- doz.; . 1mid., 12/- doz.:
.23, . 5 mfd., 15/- doz.; or aseorted panel of 50 for 27/6.
Minimum ordere, 1doz., any type.
UNIVERSAL RAZOR RESISTANCE. Suitable for practically every type of electric razor, drops voltage from
200/250 to 100/110 v. Supplied in safety metal cage
with asbestos lining. Specification: 1,500 ohms with
mljestable slider, 10/6.
121e. AUDITORIUM P.M. LOUDSPEAKER CHASSIS.
Ticonal magnet, 10 ohms, 12;15 watts. Exceptionally
sturdy con.struction. 97.15.6 each.
PLAT FLEX. 9- way, 14/36, 18/20ft, lengths, suitable for
amplifier., extension 'weaken, remote control and many
other purpose,. Finest quality pre-war manufacture.
7,6 per coil.
LOUDSPEAKER
FRETS.
3/6 ;
oSilo.. 8 9.

Coppered

brass,

8* o

SILK COVERED BAFFLE BOARDS.
12 xSin.. fin. ply.
Cipn. hole, 46.
ALUMINIUM VALVE CAPS.
od ; owe, fld.

. CALLERS

to

Show

Rooms,

61 HIGHGATE HIGH ST., N.C.
Phone: MOUntview 9432.

Including Purchase Tax

PORTABLE REXINE COVERED AMPLIFIER CARRYING
CASES. titted u- it!, bailie for bin. or Ion,. speaker and
microphone holder, metal corner protecting plates, rubber
buffers, suitable for Auditorium extension loudspeaker
or
amplifier
construction. Size
15Iu. x16in x 10ino
92.19.6.

50 only
CATHODE RAY OSCILLOSCOPES
Constructors'

Kits

by prominent well-known radio engineer.
The instrument with unlimited uses. Designed to meet
a Universal Demand.
All parts eupplied-theoretIcal and practical wiring diagrams and full instructions for assembly and operation.
No extras to purchase, all parta are new, ex manufacturero
pre-war stock. Invaluable to Radio Dealers and Service
Engineers. Demonstration model can be men working
In our Showrooms.
Specification: Magnetic deflection and focussing. C.R.T.
7M. Screen. Multi-stage amplifier and Linear Time Ram
incorporated. Mains input 200/250 V. 50 cycle». Anode
potential 5,000 v.
922.17.6.
Oscilloscope when completed is in chaeele form mounted
on tubular metal frame.
SPECIAL OFFER. Manufacturer's clearance stock of 1'
watt CARBON RESISTORS Wire and Clip ends. Values
unmarked, ranging approx. from 20,000 ohm, to 2 meg.
Unique opportunity. Per 100, 12/6.

CAR
RADIOS
NEW AMERICAN 5- VALVE
SUPERHET CAR
RADIOS

VALVES.

American

: it 14.0.T. controlled

Retail Prices. For replacement purposes only. IHi, 6J5.
12E6, 12.15, 128E5, 9/2: 105, INS, 51'3, 2526, 11/6Q7, 12Q7, 45, 75. 11/7 ; 6E6, 611.7, 1227. 25L6, 18/10 ;
tiA8, 6118, 61(8, 68A7, 12aA7, 14/.
Also British Valves at Manufacturer.' Llet Priem. AC/ME.
10/6 • UU4. CUB, 15257, I1/- ;
TDD4. 11/7
h
a:
LI ds
/:
er
i
..
2
P, 1.
.C
2L
1
4160
4,.
1;3 u
FE3
29
d1.
,H
K
138.7 3F
'
.
61
c 1.
3.Pen 64
35
,,
P
44
/1,; 8A
P :2
6;14.
1
VP 41 .12/10; D1 diode 1In. Peanut Valve with valveholder.

Port ° Mee Permit necessary.

oge
p.
lices Include Purchase Tax.
All
po

Add 3d. per valve

TUBULAR STEEL FRAMES. Cadmium plated for radio
chassis mounting and many other purposes, drilled ready
for 00e.
18in, high o 14M. wide, very useful for » wivel
frame in Radio Laboratory, 7/6 the pair.
UNIVERSAL RESISTOR. Suitable for practically every
type of American and British AC/DC Receiver. Supplied
in safety cage with a.beatos lining. Specification: 750
ohm.. . 3 amp., with four sliders for adjustable tapping.,
12 ,8.
IF. TRANSFORMERS. Iron cored Lit: Wound, Aluminium Can. Limited quantity. 17/8 matched pair. 9/6
each.
LINE CORDS. 3- nay heavy duty . 3 amp., 360 ohms,
10/6; 480 ohms, 13/9; 600 ohm». 17/8.
VALVE HOLDERS-AMPHENOL TYPE.
or Mazda Octal, chassis mounting, 1/-.

International

ADJUSTABLE CAR AERIALS. Chrome bar roof axing,
complete with suction rubbers, etc., 15/-.
SCREENED LEADS. 81t, long, fitted 2 Wander plugs,
suitable for Gram., Mike, Pick-up. etc., 4/6.
MAINS TRANSFORMERS. 200/250, 3150-0-350, 6.3 v.
3 amp., 5 v. 2 amp., 120 ma. shrouded. 42/6; 300 -0.3 00 .
• 325-0-325, 4 v.
4 y. 6 amp., 4 y. 2 amp., 150 ma.. 42/- '
9amp., 4v. 2amp., 2v. 1.5 amp., 150 ma., 45/.; 350.0-350,
6.3 V. 3 amp., 5 Y. 2 amp., 100 m... 37/6 ; 325 -0-326 ,
ii.3 V. 3amp., 4 v. 2 amp., 100 ma., 42/s.
AUTO TRANSFORMERS. Step up or down; 100;220/
240 v., 100.watt. 35/..
LOUDSPEAKER TRANSFORMERS. Multi-ratio and Pushpull transformer, ratios 30 1, 45 1, 60: 1, 90
1, and
P.P. Class B, 75 m... 12/6. Heavy duty multi-ratio
transformer, ratios 24 : 1, 41 1, 48 1, 58 1, 82 : 1, 116 1,
15/8. Class B and Q.P.P., 75 ma,. 12/6. Triode/
Pentode 40 m.., 8/1).
LOUDSPEAKERS. P.M. 3.ohm voice coil without transformer, 81n., 25/6 ; 61m. Celeation, 22/6 ; 10In. Maine
Energised, 250, 1500, 1,200 ohm» field. 35/- each; 10in.
It.T.H. Model R.K. Mains Energised, 1,000 ohms geld,
15 ohm. iipeech, weight 28 lbs., reconditioned as new,
96.6.0. Ideal for P.A. work. Directional Baffle for
11.E., 3ft. x2ft. 61n. olft. 6in., felt-lined with stapendon
hooks, made from lln, ply, as new, 93.15.0 each. Sin.
Celeetion with Transformer, 37/6.
311n. GOODMAN P.M. LOUDSPEAKER. Extra heavy
magnet for Midgets and conuounication set». 30/-.

2 Wavebands ( 200-2,000 metres).
Pushbutton and Manual
Controls.
6- volt.
Built-in Speaker.
Complete with roof- top
Small and compact.
7x 5
bar Aerial.
X 12in. Crackle finished enamel.

L1 8 gns. •

including P.T.

VOLUME CONTROLS. 1,000, 5,000,
10,000, 20.000,
25,000. 50,000, 100,000 ohms. 1. f, 1 and 2 megohm.,
without .witch. 4/9 each. A. above, with ',witch. 6/9.
oo,000 ohms Double Pole Switch, best American. 7/6.
WIRE WOUND, best American, New, ex television, 2,000
and 10,000 ohms. 51- each.
WIRE END CARBON RESISTORS. New, ex television
..hassis, 5, 4. 1 and 2- watt. Assorted parcel of 100. 35/,
3- gang, . 0003 VARIABLE CONDENSER, with geared
ball drive, pointer and dial frame. Ceramic
slo u
w-m
tio
ot
n
iol 46
i.1.

LINAGLOW LIMITED • POST
HOURS

OF Bust NESS
M

on day

to

9 a.m. to 5.30 p.m.

Fr id ay.

ORDERS to Dept. M.0.24

3 HAMPSTEAD LANE, N.6.

CASH

WITH

ORDER

ONL Y.
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biAS USUAL"
Not ' similar ' ; not ' sonething like ' — but the same.
Not merely the same to look
at either. But the same in
performance, the same in
behaviour. That is what you
expect

from

•Condensers.
expect

too,

Ceramic
And

you

that

the

performance will be of a
considerably

high

order.

The Illustration shows a
Ceramic Transmitting Condenser.

DUBILIER
CONDENSER CO. 09251 LTD.

C.R.Casson 2,

WIRELESS
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A mighty important little fellow for maintaining
vital radio communications is this U.I.C. Pearl Type
Ceramic Condenser.
Diameter 7mm. max. Length 9mm. max. Capacity
range o.5pF-5pF. Capacity Tolerance pl/mn 20%.
Test Voltage 15oov D.C.
Suitable for tropical and arctic conditions.
UNITED

INSULATOR

CO.

LTD.

12/22, LAYSTALL STREET, LONDON, E.C.I
Tel.: TERminus 7383 (
5 lines)

HE
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CERAMIC
CONDENSERS
TYPE

APPROVED

Grams. : Calanel, Smith, London

PIONEERS

OF

LOW

LO SS

CERAMICS

WIRELESS
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VIBRATORS
ARE

ALWAYS

DEPENDABLE

•

VICTORY
PRODUCTION

Sickles Midget Transformer
and Trimmer.

WORLD'S LARGEST RADIO
COIL MANUFACTURERS
RADIO FREQUENCY INDUCTORS
INTERMEDIATE FREQUENCY
TRANSFORMERS
RADIO FREQUENCY COIL
CHOKES
MICA COMPRESSION
CONDENSERS
AIR DIELECTRIC CONDENSERS
MICA MOULDED CONDENSERS
SICKLES SILVER CAP
CONDENSERS
GANGED PERMEABILITY TUNING
COMMUNICATIONS EQUIPMENT
F.M. EQUIPMENT PARTS
U.H.F. RADIO EQUIPMENT
SPECIAL

The F.

ELECTRONIC
EQUIPMENT

W. SICKLES Co.

CHICOPEE, MASS., U.S.A.

Along every front
Mallory has pioneered in Vibrator design
to ensure safety, dependability and long
service.
Mallory offers synchronous and nonsynchronous Vibrators for 6, 12 and 32
volt input, also a
complete range of
STRATOSPHERE'
Vibrators plus the
world famous Mallory • V1BRAPACK
(Regd. Trade Mark).

W

HEN the mission of complete victory

is accomplished, General Instrument
will help " Win the Peace" by making
the best use of still greater knowledge
and

experience

in

the manufacture of

variable condensers and drives.
*

Mallory engineers ore at
your disposal.

Vibrapack is a registered trade mark,
the property of the
P. R. Mallory & Co.,
Inc.. Indianapolis,
U.S.A. Unlu which
do not bear this
trade mark are not
of genuine Mallory
manufacture.

THE GENERAL INSTRUMENT
CORPORATION
ELIZABETH, N.J., U.S.A.

P. R. MALLORY 84 CO. INC.
INDIANAPOLIS,
.
U.S.A.

INDIANA,

Radio and Electronics Division

W

ALSO

"MYKROY " CERAMIC
INSULATING MATERIALS
RAYTHEON
HEARING

`` FLAT"
AID

GENERAL ELECTRONIC
VACUUM CONDENSERS

TUBES

RAYIHION

PRODUCTION
CORPORATION
HEARING AID TUBE DIVISION
Newton, Massachusetts.

ARMY- NAVY ' E ' WITH STARS Awarded
all four Divisions of Raytheon for Continued Excellence in Pr oduction.

These Manufacturers
post-war problems.

will

help

solve

your

Register your name now for full details which
will be sent you when supply conditions again
permit.

FIRM% K
..
EAVW

you

think of

plastic

mouldings for post-war products

we

suggest

you

consult

the Kurz-Kasch " Plastic Round
Table "—agroup of specialists in
design,

materials,

moulding.

FOR THE FUTURE
They fit Inside adelicate ring, they are so
small ; but they are mighty in dependable
performance for hearing aid apparatus.
Long lived with low battery drain, RAYTHEON Flat hearing aid tubes give quality
performance for electronic hearing aids.

HEN

tool- up

and

Kurz-Kasch can give

you complete service under one
roof, one responsibility.

à

LIMITED
Kingsley Road, BIDEFORD,
N.

Devon

KURZ-KASCH INC.
Moulders of Plastics.

DAYTON . OHIO
U.S.A.
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Wharfedale
PUBLIC

ADDRESS

LOUD

SPEAKER

W.12
ALCOMAX

MAGNET

NE

n

of the first large
Speakers
to
be
fitted
with
the
new
ALCOMAX
Magnet,
giving
enormous
magnetic
flux with moderate size ( 12"x 61") and weight (9-lbs.).

AND HERE IS THE REASON . .
. . . the answer has been found in Bullers Low
Loss Ceramics to the problem of Dielectric Loss
in High Frequency circuits.

The entire unit is of robust construction to stand up
to heavy input.

Years of Laboratory research and development
have brought these materials to a high degree of
efficiency. To-day they are in constant use for
transmission and reception, and play a vital
part in maintaining communications under all
conditions.

Flux Density 11,500
lines/CM2
Total Flux

130,000

lines

Speech coil impedance
12/15 ohms

LIST

PRICE

135

WHARFEDALE

WIRELESS
Hutchinson

Lane,

WORKS

Brighouse,

Yorks.

Phone:•Brighoune 69 ' Grants :• WHAItFDEi.

RESPONSE

CURVE

Ar

Made in
Three
«•••••

-

(Priority Orders Only)

W

12

Principal
Materials

rREOUENY

FREQUELEX
An

Insulating

ma-

terial of Low Dielectric
Loss, for
Coil Formen, Aerial
Insulators, Valve
Holders, etc.

PERMALEX
A High Permittivity
Material.
For the
construction of
Condensers of the
smallest possible

B.S.R. STANDARD SINE WAVE SOURCES
TYPE

dimensions.

L0.800A.

OSCILLATOR

—an actual oscillogram of output voltage la Illustrated— gives good
waveform even below 10 c.o.s.
This necessitates a minimum

TEMPLEX
BULLERS, LTD.
THE HALL,
OATLANDS DRIVE,

WEYBRIDGE, SURREY
Telephon• :
Walton-on-Thames 2451
lea

Manchester Office :
Deanna., Manchester.

LOW

pull-In " between the two H.F. oscillators.

Superlative

design

A
Condenser
material
of
medium permittivity.
For the

results In an almost perfect waveform from the lowest to highest
frequencies.
The output voltage le constant to within a few per

construction
of
having a constant
all temperatures.

cent. over the frequency range. This Model is chosen as aStandard
by most Departments. Stable. reliable. Indispensable to all serious
workers.

Condensers
capacity at

Output up to 5 watts.

Bullers
LOSS

CERAMICS

-

LS

..s

Three range output voltmeter
Incorporated-0-250, 0-50, 0-10.
Four output Impedances, 5000,
1000, 600 and 15 ohms.
Frequency ranges ( 3 models).
0-15000, 0-25000 and 0-50000
c.p.s.
BIRMINGHAM

SOUND

REPRODUCERS
Claremont

ai,,ii,

LTD.,

Works, Old Hill, Staffs.

Heath fill t

Gir•rn•

BleatromIa,

Id HIM
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ADVERTISEMENT

OF

THE

WORLD
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7

CONDENSER

CO.,

LTD,
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Concentric Diffuser Loudspeakers for PA.

We regret to announce that
the very limited supplies of
the
Concentric
Diffuser
Loudspeakers have now all
been disposed of. Due to
the heavy demands made on
us by the Services for special
Loudspeakers and Telephone
Apparatus, we have been
obliged to discontinue production of this
popular model for the time being.
A further

announcement

will

be

made

immediately we are able to recommence
production.

_G000rnnns
INDUSTRIES

LIMITED

TAYLOR VALVE TESTER

It is
always
there
when
you want it—
it is of tested,
unvarying
quality.

This new and improved Taylor Valve tester measures the Mutual
Conductance of all types of amplifying valves and also checks the
emission of Diodes and Rectifying valves

In the
same way
you can
depend on

Two ranges of Mutual Conductance measurement are arallable being
3mA/V full scale and IS ',IAN respectively. Anode and Screen Volts
can be adjusted to suit the valve under test and a variable supply of
Grid Volts is also available
A switch gives a choice of 17 different
filament Volts covering from 1.1 Volts to 117 Volts
Sixteen valve holders are prodded to cover all the popular British.
American and Continental types
Separate tests are available for
checking Continuity. Element Shorts and Heater to Cathode Leakage
The three selector switches ensure that the correct voltage Is applied
to every pin of the valve under test.
A comprehensive book of instructions is Issued with each instrument.
complete with a valve chart giving settings for over 2.000 valves
of all makes
The instrument is operated from A.0 Mains and a mains adjustment
is provided covering from 200-230 Volts at 40400 cycles.
Model 4SA/SPlease were for

Price £ 17

technical brochure.

0

0

Taylor
elecincal

Send your enquiries

TAYLOR
419-424

•
Quality
ant

41.11.11

_)

Grams. •• Toyline. Slough —

factor

is the most importwith Sound Equip-

ment too— you can take Tria for
granted in this respect. For the
present, supplies are restricted
to priority orders.

in/trumentn i

o
ELECTRICAL INSTRUMENTS LTD.,
Montrose Avenue, Slough, Bucks.

Telephone: Slough 2l iDi

Sound Equipment

Reliability

•

•

e

1-5 MAPLE PLACE- TOTTENHAM COURT ROAD • LONDON, W.1
1•10.rame 18/YADIC..500. LOW/01.•
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Frequentite is thé most suitable insulating material for all high
frequency applications. Ten years ago we introduced the first Britishmade low-loss ceramic, and consultation with us before finalising the
design of new components is awise precaution. -

STEATITE 86 PORCELAIN PRODUCTS LTD.
Head Office: Stourport-on-Severn, Worcester.

Telephone

Stourport II I.

Telegrams: Steatain, Stourport.

8/79

SEPTEMBER,

WIRELESS WORLD
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REDIFFUSION WAVEMETER
The compact, precise check on every ship
and shore
many

radio station.

senior

inspectors

Used
and

by very

officers

for

setting and maintaining accurate frequency
calibration.
100 to 43,000 K.C. ( 3,000

Immediate delivery.

Write for details to Sales I.

to 7 metres) in 8 ranges.

Size
7V x 9f" x
Weight 74 lbs.
Coil box
5" x 8" x 8.

REDIFFUSION LTD
A

Subsidiary

of

Broadcast

Relay

Service

Limited

Designers and manufacturers of Radio Communication and Industrial Electronic Equipment
VICTORIA

STATION

HOUSE

•

VICTORIA

STREET

•

LONDON

•

S•W

.I

(PHONE

VICTORIA

8831)

There'll romp a time...

AUDIO
AMPLIFIERS &
SUB -ASSEMBLIES
STANDARDS
In addition to

Stentorian
SPEAKERS

WHITELEY

ELECTRICAL

RADIO

CO.

LTD.,

MANSFIELD.

NOTTS

Standard Amplifiers the activities of Acoustical Include Special Amplifiers for Industrial Applications,
Microphones,

Transformers,

Metal

Stampings,

Work,

Coil

Switch

Winding,

Sheet

Assemblies,

elC9LISTIten
MANUFACTURING CO LTD
HUNTINGDON - TEL. 361

etc.

I Mill 12
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SERVICE ENGINEERS CAN NOW USE . .

r grio-

de,

The
Finest
Cored
Solder
in the
World

solder is preferred by the leading manufacturers of radio and electrical apparatus
because
• It is the only solder that guarantees flux
continuity by providing 3 cores of flux.
• The

Ersin

Flux

contained

in

the

cores is much more active than plain
rosin

and

ensures

corrosive or dry joints.

freedom

from

It is approved

by A .I.D . and G .P . 0.

Single reel rate nominal 11b. reels.

13 S.W.G. 16 S.W.G. Above

• Joints are speedily made on oxidised
surfaces — no additional flux required.

4/10
5/3

prices subject to
trade discount.

usual

Icwt.— ton lots at bulk rates. 6d. cartons
for home use, available at most good radio
and electrical dealers, ironmongers, etc.

MULTICORE SOLDERS LTD,COMMONWEALTH HOUSE,NEW OXFORD ST, LONDON, WC I. Tel.

CHAncery

5171/2

I2

*

WIRELESS WORLD

IN THE DEVELOPMENT AND
MANUFACTURE OF

fedio vuoncíi CABLES
HAVE PLAYED ALEADING PART
*

to

.

.

the

over

a

. and

though

Services,

supplies are directed

the

considerable

experience

manufacturing

gained
period

is available for the benefit of approved users.
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SUPPLIES
have the following superior and brand new ELECTRICAL and INDUSTRIAL
EQUIPMENT in stock and available for immediate delivery or collection.
All
prices, nett cads.
GRAMPIAN OUTPUT TRANSFORMERS to suit all speakers. Tapped primary and
secondary providing 8 ratio. with C.T. for pueh-pull. The beet replacement type, 9;6.
ALL-STEEL TOOL or AMPLIFIER RACKS. 30in5. high with three trays each approx.
151n. by 17M. Very etrongly made and suitable for workehop, lab., and for mounting
amplifier, etc., 30/- ( car , 2 1
-).
TRANSFORMER BOBBINS solving the re-wind problem.
Standard for moot
comrne,rcial receivers. Prim. tapped 200/240 v. Secs. 350-0-350 V. 75 ma., 4 V. 4 a.
4 v. 3 a., core opening UM. square and 1f In. through, 18/6. Also with 6.3 v. 4 a.,
and 5 v. 3 a., same price.
ROTHERMEL-BRUSH MINIATURE PIEZO-CRYSTAL MICROPHONES. Only If in.
diem., rnade for deaf-aid but quite suitable for all microphone met In aluminium
housing with no front grille, 26/6.
G.E.C. POWER PACKS (BCS.2332) for 60-watt amplifiers. AC. mains 190/250 volt».
Supplied with two U18 Oeram Rectifiers. Smoothed H.T. delivery 450 V. 946 ma.
and 6.3 v. for 8 heaters. Heavy duty output tramformer lu Incorporated with primary
to match four KT66 in parallel P.P. and secondary providing taps for 2.5, 5, 7.5, I
and 600 ohm loading. Very robustly built in closed chg.& form, weight 48 lbs. £21
(corr. 5/-). We have only 25 left.
STEP-DOWN MAINS TRANSFORMERS. Prim. 200/240 V. ( tapped) and nee. 5, 12
and 17 v. at full 6 amps, 49/6. POWER TRANSFORMERS. Prim. 230 v.. secs.
1700.0.1700 V. 400 m.. and 8.3 v. 5 a., high ineulatlon, finished with brackets and
terminal panels, weight 55 lbs. £13 10s. ( cmr. 5/-).
" FUZIT " ELECTRODE WIRE JOINTERS. Both models again in dock I Place
twisted ends of wire in jaws of tool-press and release trigger-lnetantaneom and
perfect wire-jointing. Complete with well-housed portable transformer (200/250 v.)
and all leads, ready for we. Model 30 ( for 50 to 30 SW(S), £5. Model 20 ( for 30 to
20
ia
i
r. 0)
., £23. ( Pt. pkg./carr., either. 3/6.)
Govt. number mmuueettbe quoted for
0,.
LONDOX RELAYS. In 61n. by 41n. by lila, metal housing. 230 v. A.C. coil with
lo amp. MerourY " make" switching, 49/6. Alec same sloe with 6 v. D.C. coil
and 15 amp. Mercury " make" switching, 57/6. Also unhoused type with 230 v.
A.C. coil and 3- pole change-over 6 amp, silver contact switching, 42/6. Also 6 v.
D.C. coil with 3 amp. 2.pole " break " switching, 7/6.
SLIDING RESISTANCES, 100 watts. Fully encloeed, 65m, long. Following range
now in stock 400 ohms 0.5 amp., 200 ohme 0.7 amp., 100 ohms 1 amp., 50 olmis
1.4 amp., 10 ohms 3 amps., and 4 ohms 5 amps. Any one 25/... Also a few, eame
Mae, 172 ohms, suitably graded for a current taper of 1to 0.07 amps at 12 volte, 2216.
STAGE DIMMERS. Constantly rated and with carbon break flicker switch and " off "
position. For controlling stated load from full bright to blackout at 220/240 v. With
screw- motion drive and handwheel. 1,000 watts. £6 17a. 64. 1,500 watts, ES Ss.
(Pkg./carr., either, 6/6.)
TOGGLE PRESSES (
Stanelco), double acting, preciee tool for all small , pressing
operations in many trades. Senior model, pregame 19 tons, weight 150 lb.., £ 80 nett.
Minor, preseure . 8 ton, weight 80 lbs., £23 nett, both ex this addreaa.
MICROPHONE STANDS all very beat quality. Floor Type, collapalble, extending to
5ft. Sn.,
(
all chromium, 45/6. Table Stand», telescopic, chrom. with black base, 25,-.
All chrom., 29/6. All Mande have standard { in. (26) thread.
Please include sufficient for packing/poetage.

technique.

OBRITISH INSULATED CABLES LTD.

SEPTEMBER, 7944

PRESCOT LAWS

If you are inclined to the view that your
Instruments &norm • cm that is
better built and of more attractive and
functional design. or you build equipment that needs precision sheet metal
work, you will be interested to have
this catalogue. A penny stamp and the
request on your business letterhead
will bring it you.

M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1
(Telephone

: MUSeum 2958)
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CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX
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LOUDSPEAKERS
As in the past, so in the
future, the highest possible
quality
of reproduction
will emanate from Loudspeakers bearing the name
CELESTION
The Foremost Name In
Sound Reproduction.
(At present supplied against Priority
Orders only.)

CELESTION LTD.
Acoustical Engineers

WORLD
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W.X.6
WESTECTOR
used for demodulation and
Automatic Volume Control in
the A.C. model
WAR TIME
CIVILIAN RECEIVER
A eA-rm—
p1W EST INGHOUSED
product

KINGSTON•UPON-THAMES. SURREY.
roirphane

Kip ts'

t 7*e

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

MICRO-VARIABLE
CONDENSERS
The

Raymart

(VCX) and

range of

Standard

Midget ( MCX)

Series

Condensers are

AGAIN

AVAILABLE

Features which have made these
condensers
famous over many
years are :—

eHEAVY
eBALL

Ii

ALL BRASS CONSTRUCTION.

BEARING
SPINDLE ( ELECTRICALLY SHORTED)

eCERAMIC ( RMX) INSULATION
•FREEDOM FROM END OR SIDE
eSMOOTH OPERATION.

PLAY.

VCX

%e
LOUDSPEAKER
YOU KNOW BY EAR

The ( VCX) Series Condenser
can be mounted by means of
three
holes
where
both
rotor and stator are required
to be insulated from panel.

Further details and prices on application.

EVERY WAR EFFORT

AYMART
48, HOLLOWAY HEAD, BIRMINGHAM, 1
Telephone : Midland 3251
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aidys to come...

MEANWHILE
all ' hands'
importance to the war.

are engaged on

priority orders

for

equipment

of

As stockists and distributors of Eddystone Products, one outstanding

instrument we are selling and servicing today is the highly practical and reliable EDDYSTONE
358X RECEIVER, which can be examined at our London Showrooms.

Wndoxis \eeng
od\o ie\evis\ on
SPeC.eks
Write or call whatever
pful
your requ
Intelligentirements.
e- held.
service guarantee
7elephone, -

GE RRARD
2089

o

t,

011

Frequency Range
31,000 to 40Kcis.
Sensitivity (above
1,500Kc/s) — 3
microvolts.
Full

erat— and — per-

formance details
from 30 page instructional book
—2:6 pest free.

WEBB'S 2.2die
14, SOHO

STREET,

OXFORD

STREET,

LONDON, W. I.

HOURS :
- 9am. NI 6p.m for OFFICIAL business. SHOP HOURS :-/Oom to 4p.m. ( Sot. /Qom to 12 noon)
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LONDON

COUNTY

COUNCIL

NORWOOD

TECHNICAL

INSTITUTE,

KNIGHT'S

HILL,

WEST

NORWOOD, S.E.27

(Gipsy Hill 2268)

Acting Principal :
J. Dimmick, B.Sc., A.R.I.C., M.Brit.I.R.E.
New Session commences Wednesday, August 30th, 1944.
ENROLMENT:
Day Students : During August (10.30 a.m.-4 p.m.).

Immediate Objective

Evening Students : Fri., Mon. and Tues., August 25th,
28th and 29th (
6-8.30 p.m.).
DAY COURSES:

Because our
upon

the

mind, muscle and

immediate

objective

material

the time being at least, no R.S. Sound
made for distribution
occupation

upon

the

is concentrated

means that

Equipment

to your customers.
present does

there is, for

not

being

But our pre-

mean

we

have

forgotten the future . . . a
fact

that

will

be

proven when

we are again
you

to

ask

to

1st M.B.
Intermediate Science and Pharmacy.
Home Training School (evacuated).
Part-time day classes in Literary, Music and Women's
Subjects.
EVENING

amply

able

Matriculation and Preliminary Professional.

COURSES:

Science (to B.Sc. General).
Matriculation and Preliminary Professional.

sell

R.S. Equipment for us.

AMPLIFIERS

Radio-Technology and Sound Equipment, etc.
Commercial.
Languages.

R.

S.

Amplifiers,

Ltd.,

3-4,

Highfield

Road,

Shepperton.

Middx.

Tel. : Walton-on-Thames 1019.

Literary and Music.
PROSPECTUS

M•0•R•S-E
as supplied to malty branches of all. Services
No. 1261.

High- tone Buzzer with ',Byer contacts,
mounted on bakelite hase with cover.
Battery lio/der, complete with

4.6

Ever

Ready lottery.
All metal part • heavily
nickel plated, and the whole
mtd. on polished Mahogany
Base, 6/M. x
Fri.".

29/6

Send Id. stamp for Illustrated List

SIGNALLING

EQU IPMENT

Merit House, Southgate Road, Potters Bar.

APPLICATION

TO

THE

PRINCIPAL.

\Ailey

COMPLETE
PRACTICE UNIT
Complete Morse Practice Unit.
Heavy commercial Key with nickel silver
contacts and sensitive triple adjustment.

ON

LTD. (Dept. 8)
'
Phone: Potters Bar 3133

TRANSFORMERS
and CHOKES
For RELIABILITY
SEND

US

YOUR

ENQUIRIES

OLIVER PELL CONTROLT°
C AMBRIDGE

ROW, BURRAGE ROAD, WOOLWICH. LOND0.1

E

FAN DISC LOCK WASHER

„welt CONDENSERS

VIBRATION

PROOF

Overlapping teeth cannot be flattened.
Teeth grip and
cannot
shake
loose.
In steel or phosphor bronze. Sizes from
10 B.A. For all types of bo l
ts and scresys.

ARE MADE FOR

WA LT E

SEND

r
e
<

FOR

PRICES &

rINSTRUMENTS. LTD.1
Earls Court Exhibition Buildings, Earls Court, London, S.W.

FULHAM 6192
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CATHODE RAY
TUBES ET.e

PHOTO

CELLS

The G.E.C. is foremost in the design,
production and supply of radio valves
and electronic devices as being essential
links in the national effort to secure a
speedy victory.
Thermionic Valves, Cathode Ray Tubes
and associated Electronic Devices
will inevitably become increasingly
necessary in post-war application to
scientific development in all spheres
of electrical engineering and industry.
Here are just afew examples :—
Navigational Aids
Oscilloscopes for Industrial and
Scientific Research
Valve Control Devices and
Electronic Switches.
Loud Speaking announcements
and Alarm Systems.
High Frequency Heating.
Instruments of all kinds.

Advt. of The General Electric Co., Ltd., Magnet House, Kingszvay, London, W.0 2.
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The standard

Spire

nut is

only

one form, and the most elementary
form at that, of fixing by the Spire
method.

There are already over 3oo

special Spire designs, each of which
has been " made to measure," for some
particular job.

In most of them no

separate nut or washer is needed.

The

Spire fixing is part of the component
itself. It is pretty safe to say that Spire
can simplify

MOJi

assembly jobs.

Send

us along any ordinary assembly- parts or
drawings. We'll see if we can't cut out
some of the bits and pieces and reduce
the operational

time

by designing a

Spire assembly. No charge for this.
it works we'll get your order

If

If it

doesn't %veil tell you so and there's
no harm done.

THAT'S Fixed THAT!
NP 1506.
Aircraft manufacturers and coachwork builders
employing stressed skin construction are saving
time and money and material by the use of this
simple Spire fixing. It
serves to hold the tack
bolts in position until
riveting of skin sections
has been completed. It
is quicker to use than
the usual square pressed
nut and is easily removed for further use when
its'holding job is done
a.

4€
Simmond) Aerocessories Limited

Great

A BETTER way of

Vest Road • London •

fixing

A Company of the Sinznzonds Group
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1All

steel construction—even
to the rivets—ensuring uniform expansion under extremes of temperature.

2Reed

driving coil—wound on
a bakelite moulded bobbin to
meet all climatic conditions.

6

STRATOSII2
series of

I-1,AL ED
VI le)I) RATORS
"

Owing to wartime restrictions on
supply of raw materials, it is not
possible to supply VVearite Components for purposes other than those
connected directly with the war effort

2
3
4

3Metal can, sponge rubber lined

—Acoustically and electrically
shielding the Vibrator.

4Driving

nishable
ensuring
lightest
voltages.

contact of non-tarprecious
metal—
starting under the
of
pressures
and

g Contacts ground
s' optical limits.

6Stack

almost

assembly.
Mica
steel only are used.

to

6

and

7 Base sealed by the WEARITE
STRATOSIL process.
Embodying " Oak Manufacturing Co.'s"
patents 460470, etc.

7

WRIGHT & WEAIRE LTD.
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Commentary

Plea to Set Designers

I

T can reasonably be assumed that manufacturers of broadcast receivers are at present considering, more actively than at any time during
the past five years, the designs of their post-war
products. Apart from the more obvious and fundamental aspects of design, of which the problems
are self-evident, there are many secondary matters
to which thought should be given. One of these is
raised by The Wireless Trader, which has recently
stressed the desirability of planning sets for easier
maintenance and repair. That journal, and those
of its readers who have contributed to the subsequent discussion, seem to be agreed that many
sets are sadly deficient in this respect, and that
nearly all of them are susceptible to improvement.
Lack of accessibility, especially of components
likely to need replacement, is the main complaint.
It is pointed out that the removal of the chassis
from the cabinet usually entails much unnecessary
work, partly because components are often
mounted inside the cabinet in such away that they
must be disconnected before removal can be
effected. It is suggested that the chassis should
be easily removable as a complete receiver unit,
except perhaps for the loud speaker, in which case
there should be sufficient length of speaker lead to
avoid the need for disconnection. Unnecessary
complications, such as fanciful tuning scales of
extremely doubtful " sales appeal" that necessitate
complicated cord drives, are condemned, as is the
practice of fitting multiple high-tension leads in
battery sets.
Correspondents of The Wireless
Trader also deplore the fitting of multiple " wafer "
switches in such a position that the set must be
more or less stripped before a faulty contact can
be put right. They also plead that trimmers should
be mounted accessibly, and that design should be
made uniform so that all trimmers may be
actuated by a standardised tool.
A particularly
strong case is made for fitting " consumable"
components (such as electrolytic condensers) in a
way that allows easy access and replacement.
All these pleas seem to be eminently reasonable,

and we think it will be to the ultimate benefit of
all—not forgetting the consumer, who ultimately
bears any unnecessarily high service costs—that
the question of easy maintenance should be borne
in mind by designers. Of course, arguing on the
principle that prevention is better than cure, it may
be urged that designers would be better occupied
in devising broadcast receivers that do not break
down, and that the prospective buyer of a set will
be anything but favourably impressed on being
told that a particular type of set is designed for
easy repair. That is true enough, particularly of
the cheaper kind of set, but it must not be forgotten that after the war the industry will be catering for amuch more critical market. At least half
a million persons have been introduced to more or
less technical aspects of wireless during the war.
They will know that all wireless apparatus stands
in need of occasional overhaul, and will be favourably impressed to find that reasonable precautions
have been taken to ensure easy—and consequently
cheap—maintenance.
The influence of this large
section of the public is likely to be widespread.
Railway Radio.—Although the idea of using
wireless communication for increasing the safety
and efficiency of railway operation is by no means
new, comparatively little progress has been made
in applying it in practice. To the layman in railroad matters this is rather surprising; here, it
would seem, is one of those cases where the special
attributes of radio communication could be used
to great advantage. The subject has lately been
discussed at great length in the U.S.A., where a
sub-committee of the Senate has heard a mass of
evidence on the possibilities: The Federal Communications Commission has declared itself to be
sympathetic towards the general principle, and no
fewer than nine railroads have been granted
authority to instal experimental operational radio
systems. Conditions are vastly different in this
country, but the matter is one that should, we
think, be considered seriously here.

258

WAVE
T

GUIDES

How to Visualise Their Action and Characteristics

HERE are at present two
ways of explaining wave
guides. One, the proper way,
is mathematically. That was all
right so long as the only people
interested in wave guides were a
few scientists, who, naturally,
could cope with the mathematics.
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CURRENT
Fig. 1.
Magnetic field represented by broken lines circling
the direction of flow of an electric
current.
But as wave guides come into
practical use, many who handle
them will find their mathematical
ability too elementary to derive
much enlightenment from the
standard treatises.
To them a
wave guide has to be descrfbed as
a pipe which if radio waves are
fed into one end will deliver them
at the other.
This conception is not likely to
satisfy the mentally inquisitive,
nor does it help one to apply wave
guides intelligently nor even to
maintain them in a serviceable
condition.
Wave guides are, in fact, only
one example of a technique that
will no doubt come into common
use as applications are found for
very short wavelengths.
Other
devices are cavity resonators, such
as rhumbatrons, and radiating
horns.
In ordinary " circuit" theory
we are accustomed to base our
ideas on currents and voltages,
with magnetic and electric fields
as incidental phenomena.
To
understand wave guides and other
Fig. z. Electric
field represented
by continuous
lines between
places at different
electric potentials

By
Sqdn. Ldr. M. G. SCROGGIE
enclosed space devices it is necessary to reverse this order and think
in terms of the fields, with currents
and voltages as secondary effects.
So the first step is to brush up one's
knowledge of fields with the aid of
a favourite text-book, remembering that fields are not in the form
of lines (even imaginary ones) but
that the lines in diagrams are just
to show the directions in which
the magnetic and electric forces
act, and to some extent to indicate
the relative intensity of those
forces in different parts of the
fields.
MAGNETIC
FIELD •
ELECTRIC
FIELD

Z

fre
t
ec4rio N op
c'elo k

Fig. 3.
In an electromagnetic
wave the directions of the electric
field, the magnetic field and the
motion of the wave are all three
at right angles to one another.
Here are the leading points
briefly: •
r. Every current (that is to
say, electric charge in motion)
either along a wire, or in space as
in an electron stream, is associated
with a magnetic field, which acts
as indicated by loops drawn
around the current path (Fig. 1).
2. Every voltage is associated
with an electric field, which acts
between points which are at different potentials (Fig. 2).
3. Every moving (or growing,
or collapsing) magnetic field causes
a voltage to be generated, and
therefore an electric field ; while
a moving electric field similarly
generates a magnetic field; so it
is possible for the two to be
mutually supporting in the form
of an electromagnetic wave mov-

ing at right angles to the forces of
the two fields, which are at right
angles to one another ( Fig. 3).
A sort of intermediate stage
between ordinary circuits, where
we are concerned chiefly with
currents and voltages, and wave
guides, where the fields demand
primary attention, is the transmission line, where both are
important. As it is just possible
to push circuit theory far enough
to provide a useful picture of the
action of transmission lines, they
may serve as a bridge, for those
who have got so far, to proceed to
form some workable ideas about
wave guides. The following does
not claim to be a rigorous treatment of wave guides, but an
approach to them from a modest
knowledge of transmission lines
and elementary geometry.
We start off with a short length
of parallel transmission line closed
at both ends, and consisting therefore of a rectangular piece of
metal (Fig. 4) ; a is the length and
b the width of the two parallel
conductors, and cis their spacing.
Suppose electrical waves are set
moving along this line, by coupling
it to some high-frequency generator.
The waves are
totally
reflected at a short-circuited end.
They then travel to the other
short-circuited end, are reflected
there, and presently they reach
the starting point, which may be

Fig. 4. A short
length, a, of parallel transmission
line, short - circuited at each
end, forms the
starting point for
considering
the
action of wave
guides.

assumed to be anywhere along the
line.
Whether
the
twice-reflected
wave will tend to cancel or to
reinforce the wave now starting
from that point will depend on
their relative phases.
If the
double journey is exactly half a
wavelength, they will differ in
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phase by that amount, which is
18o degrees, and therefore exactly
opposite in phase.
If it is one
complete wavelength the wave
just starting at any point is
exactly in phase with a wave that
has done one lap of the course, and
with another that has done two,
another that has done three, and
so on. If there were no loss in the
line or radiation from it, the
amplitude built up in this way
by a generator of sustained
oscillations would increase without
limit.
If the line is of copper
or other highly conducting metal,
spaced by air or other low-loss
dielectric, the build-up is very
considerable, and the line is
sharply resonant.
As the frequency, and therefore the length
of the wave, is varied the reflected
waves fall out of step and the
build-,up is less.
For the double journey to be
one wavelength the length a
Fig. 5.
When the
" line " shown in
Fig. 4is half awavelength long it resonates, and the maximum current (and
magnetic field) is at
the ends, with maximum voltage (and
electric field) at the
centre.
At (a) the
distribution of fields
is shown diagrammatically ; (b) shows
the current (
I) and
voltage (E) distribution.

MAXIMUM
VOLTAGE

Fig. 6. Perspective view of the
" line " ( Fig. r
4)
greatly extended
in the dimension
b, and marked
off into zig-zag
strips of width d.

electric field between the conductors.
Current—and consequently magnetic field—is distributed in an opposite manner as
shown in Fig. 5 (where, however,
it must be remembered that the
magnetic field occurs 9o° out of
phase with the electric field, so
they do not both reach their peak
values simultaneously). We have,
in fact, the standing wave system

1

must be half a wavelength, A/2.
Obviously resonance occurs when
a is any whole multiple of A/2;
but A/2 is the shortest possible
resonant length, and for the
present we shall assume it.
While waves travelling in the
same direction will always be in
phase, the relative phases of waves
travelling in opposite directions at
any point depend on the distance
of that point from the reflecting
end. At the end itself the shortcircuit ensures zero voltage, which
involves a voltage phase reversal
on reflection. At the centre of our
short line, which is A/4 from both
ends, a further phase reversal, due
to the time taken by a wave to
make the double journey over this
distance, brings the voltages into
phase again, so at this point there
is permanently an alternating
voltage maximum, and therefore
maximum intensity of alternating

MAX MUM
CURRENT

C

(a)

(b)

that is characteristic of a resonant
line.
Now imagine the dimension b
to be greatly increased until it is
much greater than either a or c.
The rectangular-section tube thus
formed is still resonant to the

wavelength A = 2a, along the
direction a.
Next, suppose such a rectangular tube to be marked off into
strips of width el forming a zigzag transmission line, as shown in
perspective in Fig. 6. Any wave
moving along such a " line"
strikes the wall eof the tube at an
angle 6, and in accordance with
the usual law of reflection is
reflected at the same angle. Fig. 7
is a side view of a tube in which
the dimension cl is equal to 2a
tunO and therefore the zig-zag
" line" employs the whole of the
tube.
The dotted line CGON etc.,
marks its centre, and the portion of
tube wall the edge of which is
seen as AB forms the first shortcircuited end or reflector; DE
is the second, BF the third, and
so on.
From D draw DH perpendicular to CG. Let us, acting
for the moment in blind faith,
assume that the wavelength is
twice HG, Le., A = 2a cos O.
Suppose that at agiven moment
a wave moving along the strip CG
has reached a positive voltage
maximum at H.
This positive
crest is indicated by a row of
plus signs + -I- .
Then as
HG is A/2, the preceding negative

o

G
Fig. 7. The Fig. 6system is further developed by enlarging the width
dof the strips until they occupy the entire material. The instantaneous
positive and negative crests of awave travelling along the zig-zag ath
CGOH are shown as -F -F -F and
respectively.
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crest must be at G, shown by a
row of minus signs — — — —
(GK). Along one half of the strip
this crest has already been reflected; and, as voltage reflection
at a shcirt circuit is accompanied
by reversal of sign, the reflected
half is shown as positive (GJ).
From the geometry of the system
it is obvious that JD is equal to
KD, which is A/2, and therefore
a negative crest coming from G
has reached the line DM. At the
end D it has reached the reflecting
wall and so a positive crest is
just starting from here towards B,
and as DK is A/2 there is a
negative crest at K, extending
across the strip to L.
This
obviously lines up with the crest

are equal and opposite and so
reduce to zero. A little thought
leads to the conclusion that the
same is true all along a straight
line DG.
At the intersection of DM and
GL two negative maxima coincide
to give adoubly negative potential
at this point, which obviously
lies along the axis of the tube.
DH and GJ similarly intersect to
give a positive peak. The point
along the axis, half way between
these opposite peaks, lies on DG,
which we have already seen to be
a zero.
By taking intermediate
values, the potential can be
mapped out over the whole area,
and will be found to have a
sinusoidal or wavelike distribution along the axis, and also across

the arrows near D and G. These
join up to form continuous loops:
as shown in Fig. 8. Another set of
loops, of opposite polarity, exists
in the next low-potential region,
where current is flowing in the
opposite direction.

Phase Velocity
Now imagine the whole system
in motion. Assuming the tube to
be air-filled, waves travel along
the " line " at nearly their speed
in free space, 3 X rob) cm/sec.
usually devoted by*C. As they do
so, it can be seen that the entire
field pattern suggested by Fig. 8
must move axially along the tube.
During half a cycle, the positive
crest at GJ in Fig. 7 has moved
along GQ to DMP, from which it
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Fig. 8. Instantaneous distribution of>elds in the Fig. 7system shown in end and side elevation.
is indicated by + and — signs in varying concentration, with electric field lines between them.
field forms loops, the ends of which appear as lines in the section view.
GK.
It can similarly be shown
that the next negative crest lines
up with DM, and so on. So the
dividing up into strips of any
particular width is just an artificial
aid to consideration of the problem: whether the strips are
broad or narrow, the positive and
negative crests (and all intermediate phases) line up with one
another to form a continuous
broad front at right angles to the
direction in which the wave is
moving.
At the instant selected for
consideration, then, and on the
assumption
that
A -= 2acos0,
the positive and negative crests
are distributed along diagonal
lines inclined at an angle Oto the
axis of the tube.
It is clear that before we can
derive the whole potential pattern
on this visible wall of the tube we
must do some cancelling out.
Take D, or G, or in fact any point
along the edges, where the reflecting metal forms a short-circuit
to the opposite wall: the potentials
f

the tube.
This is suggested by
the + and — signs in Fig. 8.
The opposite wall of the tube,
behind that shown, presents the
same pattern in reverse sign; and
the lines of electric force join
positive and negative points on
opposite walls, at right angles to
the paper in the diagram.

Associated Magnetic Field
So much for the electric field
pattern, frozen at this particular
moment in time. What about the
magnetic field ?
The region between G and D in Fig. 7 is at this
moment at zero potential, but is
about to become positive as the
fronts HD and GJ advance on
it. For this to happen, there must
be a redistribution of electric
charges which necessitates current
flowing (in the conventional direction) from the back wall to the
front, especially in the regions
around D and G.
From Fig. r
it can be seen that a magnetic
field must exist inside the tube
along the directions indicated by

Electric charge
The magnetic

can be seen that the field pattern
has moved along the axis a distance equal to GP.
The axial
velocity of the fields, called the
phase velocity, Vp, is therefore
GP
C x —; and, as GPQ = 0, Vp —
GQ
C/sin O. As we started off with
the
assumption
A = 2acos 0,
O and hence Vp depend on the
ratio A/a.
The smaller this is,
the less is cos 0 and the more
nearly sin Oapproaches r and Vp
approaches C.
When A = 23,
cos 0 = r, sin° = o; and Vp = co.
The conclusion that Vp is never
less than the speed of light and
may be infinitely great may seem
rather startling, and contrary to
the doctrine that nothing can
travel faster than light.
But if
the meaning of phase velocity is
considered, it will be seen that it
does not involve any physical
movement at that speed. When
the crest DM in Fig. 7 travels at
velocity C from Q to 0, the intersection between it and the reflect-
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ing walls travels from D to E,
which may be a much greater
distance; but an intersection is a
mere geometrical relationship and

osa

a
i•sa
wAvELLNGTh

2a

Fig. 9. Phase velocity, Vp, and
group velocity, VG,vary as shown
in relation to the velocity of light,
C, as wavelength is varied in relation to guide width, a. For this
type of wave (H01 ) the critical
wavelength equals 20.
does not mean that energy has
moved from D to E. The cutting
intersection between the blades
of a pair of scissors travels from
pivot to points at a far greater
speed than any part of the scissors.

in one of these centres has to
move to the position of the other
along the zig-zag path at the
velocity C, and therefore the
axial velocity of the energy,
which is what counts for signalling
purposes, is less than C.
It is
called the group velocity, VG ,
because it is the velocity, along
the tube, of a group of waves
forming, say, a dot in a morse
signal. In the time taken for a
wave to move along the " transmission line" from G to 0 in
Fig. 7 its axial movement is
equal to DO. So VG is equal to
Cx

DO
— = Csing.
We
have
DG
already seen that Vp = C/sin O.
It
follows
that
VpVG = C;,
and as A = za cos Oit is a simple
matter to plot Vp VG in terms of
A for a wave guide—as our tube
has become—of width a, as has
been done in Fig. 9. When A = za,
as we assumed for Figs. 4 and 5,
the wave is reflected back and
forth across the tube, and its
velocity in a direction along the
tube is zero.
If the wavelength is very
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slightly decreased,
the signal
moves along the tube, but over
such a zig-zag path that it does so
comparatively slowly, and the
multiple reflections involved in
quite a short axial journey cause
a fairly large attenuation.
The
speed and attenuation at first
both rapidly improve as the
wavelength is reduced ; then as the
wavelength becomes very short
in relation to the width of tube,
the attenuation begins to increase
slowly, while the velocity lends
towards C.
The wavelength Ac = za is
called the critical wavelength,
and the corresponding frequency
the critical frequency; the guide
cannot effectively transmit any
wavelength not shorter than this.
For wavelengths greater than
about 10 centimetres, therefore,
wave guides are inconveniently
bulky in comparison with coaxial
feeders; but for shorter waves
they are easier to construct and
more efficient, because there is no
inner conductor requiring solid
insulating material to support it.
(To be continued.)

Croup Velocity
Consider now two adjacent but
oppositely polarised centres of
electric field intensity, such as
those shown in Fig. 8. They arc
half a wavelength apart in phase
distribution ; but the actual energy

R.
E.
M.
E.
MOBILE
RADIO
REPAIRS

1

The repair and maintenance of the Army's
telecommunications equipment—the collective term used for radar, wireless and line
gear—is the responsibility of R.E.M.E, and

the illustrations show a repair workshop of
a mobile wireless detachment which provides repair facilities behind the front line.
These mobile workshops, which have proved
their
value
in fast moving
warfare,
handle all but the simple repairs and adjustments to the wireless and line equipment in
the hands of units In the front line, which is
undertaken by men of Royal Signals. Equipment beyond repair in the combat zone is
returned„to the large static telecommunications workshops set up in the various
theatres of operation.
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Resistance and Capacitance Measurement with the

PENTODE- DIODE VALVE VOLTMETER
Constructional Details of a Suitable Adaptor Unit
N the course of experimental
I work, one often wishes to
know the approximate electrical properties of a component,
so that its suitability for some
purpose may be determined. The
time taken for precision tests in
cases where a large tolerance is
permissible is not usually justified.
In any case, an approximate test
is a very useful preliminary to
more exact work.
Apparatus may be designed to
carry out approximate tests very
quickly. In the case of resistance
tests, for instance, the directreading ohmmeter can save a lot
of time as compared with the
Wheatstone bridge; but there is,
of course, no comparison as regards
precision of measurement.
In the case of condensers it is
usually desirable, before using
them at all, to check approximately not only the capacitance
but also the insulation resistance.

C)E
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Fig. I.—Panel layout of adaptor
for resistance and capacitance
measurement.

By

T. A. LEDWARD,
A.M.I.E.E.

This is not meant as a reflection
on new apparatus by reputable
manufacturers, but an experimenter usually collects an assortment of components of uncertain
origin and history. The careful
man will, of course, check even
new components, " just to be
sure."
The insulation test of a
condenser is often quite as important as the capacitance test. In
some cases roo megohms or less is
sufficient,
whereas
in
others,
Loco megohms may not be good
enough.

such a test that the test pressure
should be low, and the pressure
of two volts used in this adaptor
complies with this requirement.
The testing of electrolytic condensers is not covered by this
apparatus.
The indicating instrument on
the valve voltmeter is a 2-1( dial
o— r milliammeter, and it is obviously undesirable to attempt to
mark the scale for the above
ranges of capacitance and resistance.
One alternative is to plot
curves of instrument readings

Ranges Covered
The adaptor to be described
was designed principally for checking capacitance and insulation
resistance of condensers, and is
intended for use with the PentodeDiode Valve Voltmeter recently
described in Wireless World (
June
1944), but it may, of course, be
adapted for use with any valve
voltmeter of suitable range and
capable of reading either AC or
DC.
Additional
resistance
ranges
have been added for convenience,
so that the resistance tests are
not confined to insulation values.
Three ranges of capacitance cover
o.000re to 8oFF, while three
ranges of resistance cover r,000
ohms to 5,000 megohms.
A
fourth capacitance range is provided for very low values. The
minimum value that can be indicated on this range is roµµF, and
the scale is marked as shown in
Fig. rat roo, r,000 and 2,000titiF.
This range is not intended to be
so accurate as the other ranges,
but it does serve the very useful
purpose of showing whether an
internal open circuit exists between the tag and the foil of a
very small condenser. Such open
circuits, though perhaps not very
common, are by no means unknown.
It is an advantage for

ADAPTOR

Fig.

VOLTMETER

between voltmeter and adaptor.

2.—Connections

against C and R respectively; but
if this is done the shape of the
curves is such that they are very
little use for even approximate
accuracy.
The best way is to
draw straight scales showing instrument reading on one side and
C or R on the other. A pointer
knob on the range switch can then
be made to indicate the particular
scale required for each range. This
will be clear on referring to the
panel layout shown in Fig. r.
The test voltages for the adaptor
are taken from the valve voltmeter supplies.
The resistance
test requires 25oV DC at 21mA
maximum, while the capacitance
test requires 2V 50c/s at less than
rmA maximum.
For the DC
supply a connection is taken from
the HT + terminal on the valve
voltmeter, while for the AC supply
a connection is taken from one
terminal of the valve heater 4V
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supply, which gives 2V to earth.
R2 be inserted in the circuit, the
— X V=
The earth connection forms the
voltmeter reading will fall to,
other common terminal for both
say, yr.
Now with K open ànd CI in
supplies.
Fig. 2 shows conneccircuit, the new voltage applied
Now in =
X V
tions between adaptor and voltRI + R2
to the voltmeter will be
meter.
r
Ci
These practical details of the
VI
rV
rV
VI
X
X V
and =
finished instrument have been
R
CI + C
+ R2
RI
given before explaining the prinvi
rCIV
rV
RI
ana —
ciple of operation in order to
is
R(Cr
+
C)
R
indicate the convenience of the
RI + R2
CI
combination for rapid tests.
but v
The valve voltmeter switch
— Ci + C
RI
must be set to AC for capacitance
therefore vi =
but
v =
RI
+ R2
tests and to DC for resistance
CI
Therefore vi =
This expression, then, gives the
tests. The switch S2 on the valve
Cr
+ C
instrument
reading
for
any
value
voltmeter should be set to " INF"
This expression gives the reading
of R2 if RI is constant.
The
and the range switch to r volt.
for any value of CIif C is constant.
Having set the selector switch S applied voltage need not be conAs already stated, this simple
stant so long as it does not alter
on the adaptor to the appropriate
calculation assumes the reactance
during the time interval between
range, and switch So to C or R
setting the potentiometer and
as required, the C or R test
of C, i.e.
, to be low comtaking a reading.
Clearly, the
terminals are short-circuited by
271C
setting can be quickly checked by
means of the appropriate key
pared with R, as otherwise the
pressing the key K2.
Kr or K2, and the adaptor
effect of R would considerably
The capacitance test is just as
potentiometer P is set to give
modify the conditions, and render
simple to perform and not much
full-scale reading on the valve
a much more tedious calculation
more trouble to understand. The
voltmeter.
This corresponds to
necessary. As R must not exceed
outline
of
the
circuit
is
shown
in
zero for resistance tests and
2 megohms, the lowest practical
Fig. 3(b).
The condenser C
infinity for capacitance tests, so
value of C is about o.o re, so
might, of course, be omitted, and
the instrument cannot be damaged
that this value determines the
the scale suitably calibrated for
by using the wrong range. In the
lowest capacitance range. If the
different
values
of
CI
with
R
case of resistance tests, the zero
lowest reading is assumed to be
constant.
But there are two
adjustment described must be
0.01 volt, then
disadvantages
in
doing
this.
made every time the range is
CI
Cr
First, the scale range for a single
changed.
In the case of capacit0.0I —
CI
C
CI
+ 0.0I
value
of
R
would
be
much
more
ance tests, however, once the
limited; secondly, the reading
therefore Ci = o.000rore
adjustment has been made for
would be very dependent upon
and this is the lowest value of
infinity with K2 depressed this
correct frequency. This method
capacitance that can be tested in
.adjustment holds good for all
has, however, been used for the
ranges of C.
this way. For the three ranges
In explaining
operating on this
the circuit arprinciple,
the
,
TO
VALVE
rangement it will
values of C are
TO VALVE
VOLTMETER
VOLTMETER
1
be convenient to
o.r, and
r.oiiF respecstart with the
V(50 cls)
C
RI
resistance
test,
tively, and the
which is similar
ranges are :—
in principle—exo.000r to o.8 kiF
cept for minor
o.00r to 8 eiF
modifications—
and
R2
CI
to that used in
0.01 to 8o fiF
a
)
(
many
oh m In the fourth
b) for capacitance
Fig. 3.— Basic circuits ( a) for resistance and (
meters. In Fig.
range there is no
measurement.
3(a), if RI is a
internal
capacpotentiometer
itor C. and no
fourth—very low—range, in order
resistance, V a test voltage
fixed shunt across the potentioto obtain the necessary sensitivity.
meter, so that when this range is
and R2 a resistance under test;
The more satisfactory arrangethen if R2 is short-circuited the
in use the potentiometer resistance
ment, which has been adopted for
voltage across the portion rof the
is simply in series with the capacitthe three principal ranges, is to
ance under test.
By similar
potentiometer will be
make R so large by comparison
reasoning to that previously
= — x V
with the reactance of C that R
applied, it can be shown that the
RI
may be neglected in our calculareading will now be equal to
Let y be adjusted by means of
tions; then, if the voltmeter is
R2
the potentiometer to give a
adjusted to full-scale, i.e. I volt,
reading of r volt (i.e. full-scale)
with
CI short-circuited,
the
on the valve voltmeter. If, then,
voltage v will be
(21rTfoCi2I)2
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Pentode-diode Valve Voltmeter—
where C is in micro-microfarads,
and the full-scale adjustment is
made exactly as before.
For the frequency of 50 c/s,
which is used in this case, the
expression becomes
R2
NI

R2 +

1013 X I0 14

Cl2
The main consideration in the
case of the insulation tests is the

The best procedure is to determine in this way the most suitable
values of shunt and series resistance for the ranges required
and then to insert the nearest
obtainable values.
The exact
values of the 'resistors used may
then be measured and the scale
indications calculated therefrom.
The complete circuit diagram of
Fig. 4 shows the actual values
used in the writer's instrument.
It will be seen from this diagram

gestion is intended for those who
do not wish to go to the expense of
condensers
guaranteed
within
close limits. If there is no access
to a capacitance bridge, comparison may be made with known
resistances
in
the
following
manner, using a 50 c/s supply:
Connect the capacitance to be
measured in series with a resistance of approximately the same
ohmic value as the capacitive
of
reactance, i.e. make R =
211IC

L
E

TO VALVE
VOLTMETER

(approx.) where C is in microfarads and f = 50. A 3000 ohm
resistance, for instance, will serve
in the case of a isF condenser.
Connect the valve voltmeter across
the resistance and apply about
1.5 volts at 50 c/s to the series
circuit (see Fig. 5).
Note the
voltmeter reading. Now replace
C with a variable resistance RI
and adjust RI until the same
reading is obtained as before.
The total impedance must then be
the same as before, i.e.
R F RI —

o

v sO cls

Fig. 4.—Complete circuit diagram. Component values are those used
in the author's instrument.

2
250-2

X 50 = 0.403 megohms.

Taking the potentiometer resistance to be 2.25 megohms, the
shunt required will be
2.25 X .
403
2.25 — .403

0.49 megohms
approx.)

that the potentiometer resistance
which enters into the foregoing
calculations is made up of two
fixed resistors of ï megohm each
and one 0.25 megohm resistor
having an adjustable contact—
an ordinary " volume control."
The total " potentiometer" resistance is thus 2.25 megohms.
This is shunted as shown, according to the range in use.
In the case of the condensers it

+

R 2

From which
C(F) =

maximum value of the insulation
that can be indicated.
This is
limited by the maximum value of
R,but in this case R is made up
of the potentiometer resistance
of say 2.25 megohms maximum,
and a series resistance. In practice, it is found necessary to shunt
the potentiometer in order that
the series resistance may have a
reasonable value.
Suppose we
consider it impracticable to make
this series resistance more than
50 megohms—and this value can
be quite readily made from a few
smaller values in series—then, as
the voltage across the potentiometer for full-scale must be about
2 volts and the test voltage is
250 volts, the total resistance
across the potentiometer terminals
will be

(21TfC)2

where C is in farads and fin cycles
per second.

(2irj) 2(
R,
2+ 2
RR I) X
or where f = 50 c/s
C

104

3183
microfarads:
%/ R I (RI + 2R)

The accuracy of the foregoing
method depends upon correct frequency and accurate resistance
measurement. It is more reliable
than one depending upon voltage
and current measurement in addition to accurate frequency. The

Fig. 5.—Method
of checking
values of standard condensers.

is better to make up the three
values required, of o.oi, o.r, and
x.oµF respectively, by obtaining
the nearest one of each size, but
slightly low in value, and then
adding small values until the
correct capacitance is obtained,
the test being made by means of a
capacitance bridge.
This sug-

accuracy of the voltmeter does not
affect the result, as it is only used
to show equality of two readings.
If the le condenser is checked
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in this way, then the o.IµF may
be checked by means of a simple
io/i bridge and buzzer, set up
specially for the purpose, and
using the le as standard. Similarly, with the same to/I bridge,
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cut into sections, as shown by the
dotted lines in Fig. 1. The metal
foil and switch bodies are earthed.
Any surface leakage is thus taken
to earth without affecting the
reading.

0-1 MA

R2
8,000 CI

R4
2,000n

NI

asopF
C

R3
6,0000

VI

10 li

AC
DC+
90,000 n

o

3

epl
10,000
o
o
4V
AC
o
Fig. 6.—Revised circuit of pentode- diode valve voltmeter incorporating
improvements described in the text.
the o.o ¡AF condenser may be
checked by comparison with the
o. µF.
When testing the insulation
resistance of condensers, particularly the larger ones, the time
taken to charge through a series
resistance of several megohms,
before taking a reading, would be
excessive. To obviate this a key
K3 is provided, which, when
depressed, allows the condenser
to charge up to the test voltage
through p, 25,000 ohm resistance.
The insulation reading is then
taken with K3 open.
It is important that there
should be no leakage over the
surface of the panel from HT + to
anything else, such as another
terminal which would affect the
grid voltage. One way of ensuring
this would be to use a metal panel
and bush all terminals.
In the
writer's instrument a plywood
panel, faced with 1,in. ebonite,
has been used.
Metal foil is
interposed between the ebonite
and the wood, and the ebonite is

It will be noticed in Fig. 4
that the o.I and the itiF condensers are provided with shunt
resistors.
These resistors serve
the purpose of" leaks " to prevent
the accumulation of charges which
would be dissipated rather slowly
through the potentiometer resistance.
The latter is, however,
effective for this purpose in the
caSe of the smaller o.o p.F condenser. These leak resistors are
sufficiently high in value to
prevent any effect on the instrument reading.
The scales may be conveniently
drawn in indian ink on a sheet of
bristol board and then glued to an
aluminium plate of the shape
shown in Fig.. i.
The surface
may then be treated with a good
clear paper varnish and the plate
fastened to athe panel with very
small brass screws. A neat and
eurable finish is thus obtained.
The accuracy of the readings
when using the adaptor, assuming
that the capacitance and resistance
calibrations have been carried out

by calculation as described and
not by direct use of variable
standards, depends upon the voltage characteristic of the valve
voltmeter closelyZf °Rowing the
scale of the o- Imilliammeter. The
pentode-diode voltmeter was designed to achieve this end so that
a special voltage scale would not
be required.
L, Further experience with this
instrumentlhas shown that in some
cases the values of screen resistor
given in the original description
(W. W. June, 1944, p. 164, Fig. 4)
do not quite give a true linear
calibration and, although the error
would in any case be small, it is
usually preferable to increase the
value of these resistors, R7 and R8
to about 5o,000 ohms. Although
the value is not critical it is
advisable, after adjusting R15
and R16 to give full-scale reading
for t volt, to apply 0.5 volt and
see that the milliammeter then
reads 0.5. If it reads low, increase
R7 and R8, readjust R15 and R16,
and test again at half- scale. Any
readjustment of R7 and R8 will
require readjustment of R15 and
R16. With the higher values of
screen resistor it is advisable to
omit the 400o-ohm resistor shown
in series with HT
Another point is that if the input
source under test has a low
impedance value, parasitic oscillation may occur.
This may be
entirely obviated by inserting at X
ioo-ohm resistors in series with the
grid of each of the valve Vi and
V2.

OUR COVER

rr HE air-cooled valves illustrated
on the front cover of this issue
form part of the equipment of the
latest ,RCA 5-kW transmitter, the
5E. Only one valve is employed in
the power amplifier stage, the other
being for replacement.

THE WIRELESS INDUSTRY
'TECHNICAL details of multi-circuit
1. rotary switches are contained in
a new brochure ( No. 76) issued by
"Diamond
H"
Switches,
Ltd.,
Gunnersbury Avenue, London, W.4.
A portable gas-fired air heater for the
accelerated drying of paint finishes has
been developed by Plastic Spray, Ltd.,
3, Vere Street, London, W .I.
An illustrated booklet received from
Manchester Metal Works, Ltd., 370-374,
Bury New Road, Salford, 7, describes
the wide range of presswork undertaken.
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Improved

CATHODE-RAY

CURVE TRACER

Plotting X and YAxes Simultaneously with Required Curve

T

HE very great flexibility of
the normal cathode - ray
tube is never more fully
demonstrated then when it is used
to plot the complete dynamic
characteristics of some non-linear
variable. This application is of
very great value in the rapid testing or selection of certain components, where many minutes
would be required to take a series
of readings and plot a graph by

By A. H. B. WALKER,
.Sc, (Hons.), DIC., A.C.G.I., A.M.I.E.E.
(Research Drpartment, Westinghouse Brake
and Signal Co., Ltd.)

and this is merely another way of
saying that the voltage-current
characteristic of S is plotted on
the screen. Here it is important
to note that this is true for any
waveform of voltage applied to
the circuit: If S is suspected of
having a characteristic which is
dependent upon frequency, it is
therefore an easy matter to vary
the frequency of the applied voltage and observe whether the
plotted characteristic changes.

Phase Shift
Fig. I.—Elementary circuit of
cathode-ray curve
tracer. S
represents the specimen under
examination.
hand. A further valuable feature
of the method is that by modification of the applied test waveform
the graph may be extended into
regions where it would be impossible to make the test in the conventional way, owing to overheat.ing troubles. (For example, the
performance of metal rectifiers or
valves at very high instantaneous
current and voltage loadings.)
The most elementary form of
curve-tracing circuit is shown in
Fig. 1. Here, S represents the unknown variable whose voltagecurrent characteristic is required
to be plotted on the screen, and R
is a non-inductive resistance. The
voltage drop across R must be at
all times proportional to the current in the circuit, and since this
voltage drop is applied across the
Y plates, it follows that the vertical displacement of the spot
must be at all times proportional
to the current in S. ,Since S is
directly connected acróss the X
plates, the horizontal deflection
must be proportional to the voltage across S. The horizontal and
vertical displacements of the spot
are therefore always proportional
to the voltage and current in S,

Normally this simple circuit is
very limited in its application, as
the voltages which are developed
must be suitable for direct connection to the plates, and R must be
commensurate with S to obtain a
reasonable diagram. It is usual,
therefore, to interpose amplifiers

as might be expected, as it is clear
that any phase-shift introduced in
the amplifiers would appear as distortion in the display.
Unless such phase-shift is completely eliminated at the working
frequency, the result will be very
nearly meaningless, as parts of
the diagram which should appear
as lines will open out into loops,
and the test sample may be suspected of a hysteresis effect which
is not actually present. It is normally convenient to work at a
cyclic frequency of 50 c/s when
tracing valve or rectifier characteristics, etc., as the test voltage
is then easily obtainable from the
supply mains, and the repetition
frequency is high enough to avoid
flicker.
A suitable circuit is
shown in Fig. 2, and with the
values indicated, the time constants are suitable for working at
a frequency of 50 c/s. With this
arrangement R is chosen according to the characteristics of S,
and the applied AC voltage is
varied by means of the supply

SHIFT ...11A0N,00.--.•

RI

R2
SHIFT

2
+500V

R5

R6
+$00 V

Fig. 2. Curve
tracing circuit with
amplification
of
both current and
voltage scales. Rs,
Rz, 3-5 megohms;
R3, R4, 500 ohms ;
R5, R6, 75,000
ohms ;
R7, .R8,
roo,000 ohms; Ci,
C2,

4/tF

C3,

C4, 0.2511F,
250V.

800V;

between the test circuit and the
tube so that R may be made
small, and also in order that measurements may be performed at
low voltages. The design of such
amplifiers is by no means as simple

potentiometer, R7
and R8 are then
adjusted to give
the required size
and
proportions
to
the
plotted
characteristic.
One serious disadvantage, however, remains, and this is that the
graph plotted on the screen is not
in fact plotted on graph paper,
but on plain paper, and a curve
of this nature is of very limited
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use. The normal way in which
the " graph paper" is supplied is
in the form of a ruled celluloid
scale which is mounted directly in
SHIP T

two upper contacts only are used
to switch the measuring circuit.
As the reed swings from side to
side, the points A and B will be

-,VVVVVV--•

•--IVVVW-

SHIFT

+ 500 V

RIO

P9

STANDARD
VIBRATOR
UNIT

+0
DRIVE
SUPPLY
-

S
AC

Fig. 3. The addition of astandard vibrator unit othe curve-tracing circuit of Fig. 2 enables both axes to be plotted on the screen simultaneously
with the characteristic curve of S. R9, Rio, zo,000 ohms, other values as
Fig. z.
front of the screen. The trouble
then arises that the " graph " and
the " graph paper" are not rigidly
connected, so that variations in
the shift circuit, or variations of
X and Y gain which may be
necessary, always move the origin
of the graph. The obvious place
for the graph paper, or at least the
X and Y axes which define the
origin of the graph, is on the
screen itself. A very simple way
of achieving this desirable result
is shown in Fig. 3, the only additional components required being
a normal vibrator unit of the type
generally employed in batterydriven high-tension supply units,
and three resistances.
The vibrator is driven by energising the coil from a low voltage
source of DC in series with a resistance. In Fig. 3, the coil is
short-circuited at each swing to
the left, thus releasing the reed,
the current through the contacts
being limited by the resistance.
The reed itself is earthed and the

earthed in turn, and thus the Y
and X amplifiers will be alternately paralysed.

It might be thought from this
that nothing but a muddled pattern would appear on the screen,
but in practice, using a 50 cycle
"curve tracing" supply, and a
vibrator operating at a frequency
of 120 cycles, the spot flies across
from one duty to the other so
rapidly, relatively to the supply
frequency, that the fly-over traces
are invisible, while the two axes
and the curve appear quite continuous. The fly-over is made as
rapid as possible by keeping leads
short and reducing stray capacitances to a minimum. The relative brilliance of the axes and the
curve can easily be varied by
changing the drive conditions of
the vibrator. For instance, if the
vibrator is overdriven, the time of
dwell on each side becomes long
compared with the fly-over time,
so that both axes become brilliant
and the curve faint, or even
dotted.
The opposite result is
easily achieved by underdriving
and bending out the side contacts
slightly so that the time of dwell
on either side is short compared
to the fly-over time. The curve
then appears brilliant, and the
two axes faint or dotted.
The
best adjustment in general is that
which gives equal brilliancy on
both axes and curve, particularly
if photography is contemplated.
One very pleasing feature of the
system is that the axes are always
drawn just long enough for the
Y (CURRENT)

AXIS

Tracing Sequence
The result is shown in Fig. 4, in
which the curve represents the
path which would be traced out
by the spot with the vibrator inoperative. Assuming the spot to
start moving from the origin, let
point A be earthed by the reed,
the Y (or current) amplifier will
give zero output, but the amplifier will continue to move the spot
to the right, so that the spot will
move along the X or voltage axis.
The reed now commences its return swing, and as soon as point
A is released, the spot resumes its
tracing of the required characteristic, and this continues while the
reed is swinging over to B. As
soon as B is earthed, the X deflection voltage vanishes, and the
spot therefore travels along the Y
axis until B opens again, when the
cycle is resumed.

POINT

B EARTHED

POINT

A EARTHED
X (VOLTAGE) loos

Fig. 4.—Path of spot when tracing
out characteristic and axis simultaneously. The missing sections
of the axes and the curve are
filled in in successive traces. The
«
fly-overs ' are invisible.
curve being examined.
If, for
example, R7 and R8 are changed
to alter the shape of the curve,
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Improved Cathode Ray Curve Tracer—
then the axes expand and contract
as necessary to accommodate the
curve. Calibration remains set if
R7 and R8 are not changed, and is

origin, and the measurement of
the angle between this line and
either axis will check the calibration, and also prove that phase
shift is absent. The results are

In conclusion it is hoped that
this simple addition to known
curve-tracing technique (since it
can be so readily extended to similar circuits which are used for

Fig. 5. Photographs of
typical curves plotted
simultaneously with the
X and Y axes on the
screen. Note that whatever the proportions of
the curve, the two axes
are automatically
drawn just long enough
to accomodate it.

easily checked by
connecting
known values of resistance in
place of S. The " characteristic
curve" of these resistances is of
course a straight line through the

clean and satisfactory, as may be
seen from Fig. 5, which shows
characteristic curves
of some
typical crystal detectors plotted
with the axes by this method.

tracing B- H curves, valve characteristics, etc.), will prove helpful
to others, who when confronted
with a curve on the screen have
difficulty in locating the origin.

Letters to tlae Editor

QA and Cathode Follower . Resistor Colour Code .
"Doctored" Reproduction
Cathode Follower Output

m1y letter in your July i

ssue on

modification
of
the
" the
Wireless World Quality Amplifier
to take advantage of the low
impedance presented to the load
by a cathode follower type of output stage has resulted in several
queries, most of which are concerned
with
the
penultimate
stage.
It was first intended to use
impedance coupling in the anodes
of the original MHL4s, but it is
impossible to obtain full drive for
the PX4s without over-rating the
previous stage. This scheme was
then dismissed and the following
possibilities were considered: —
(i) A cathode-coupled highratio transformer stage used as
suggested by D. Baker in the
May issue of Wireless World.
(ii) A normal push-pull transformer stage with separated
primary and secondary windings.
(iii) An auto transformer stage
such as was finally adopted.
The first of these projects was
abandoned because it seems to
have little that is superior to an
anode coupled stage except when
damping of the load is important.

Here it is not. Moreover, the stage
will be less sensitive than the normal type because of the loss of
valve gain.
The third scheme was developed
in favour of the second for two
main reasons. First, the leakage
reactance in an auto-wound transformer should be less important
than for the equivalent doublewound type, and, secondly, the
permissible space factor in the
winding space could be less. The
second fact is well known and
would allow better interleaving of
the sections. The observation on
leakage reactance can be explained
as follows. If the leakage reactance is such that there is, in effect,
no coupling between the anode-to-

unit it will correspond with the
difference
between
impedance
coupling
and
auto-transformer
coupling; in fact, neglecting any
stray or other capacities, and
assuming the output impedance
very large, the maximum possible
loss with a r: 2 ratio as has been
adopted would be 6 decibels.
The neglected quantities are important but apply also to the
double winding, so the benefits of
auto-winding still survive.
The choke was designed for
zooH at zero DC, was wound on
an old mains transformer core of
overall area r sq. in., carried ar
total of 8,000 turns of No. 36
SWG enamelled wire, had a resistance of r,000 ohms, and used a
butt-jointed core to
OUTPUT
ANODE
ANODE
OUTPUT
•
•
allow for any out-ofbalance plate current. Any assembly
of the approximate
‘•
proportions given
L
0.-L
0
o ji. eo
t o
rmoot
,
above will serve ad.SLR9.2, 0Q29000Q1) I. gc0o.
Q90
0000000QQ,
1.000 T
2,0001"
1,000 T
1,000 T
2,000 T
1,000 T mirably and the inductance can be
Sectionalising of zooH choke.
considerably less
anode winding and the other
than zooH before any marked
winding, then in a double-wound
bass attenuation results.
The
unit the attenuation will be infipresent interleaving is possibly
nite, whereas in an auto-wound
inadequate and the arrangement

Wireless World
as shown in the accompanying
diagram would probably be satis_factory.
Transformer drive, incorporating phase splitting, could be used
in place of the tapped choke and a
transformer of the Ferranti AF5C
type could be driven from a
medium-impedance triode, preferably by parallel feeding. This
involves alteration of the stage
prior to the MHL4 one and the
transformer would have to handle
a 70-volt input without distortion.
With ML4s and the auto-transformer nothing need be altered
earlier in the circuit than the
anode connections to the ML4s,
provided the loss of gain is not
excessive.
The PX4s still operate into the
original load of 8,000 ohms, but
this is primarily because it is inconvenient to change it. Power
output is ample and there is no
perceptible distortion at normal
output levels on the loudest peaks.
The load might be reduced to
about 4,000 ohms, but ahigh load
gives better damping and smaller
anode current swing; otherwise
the matching is not critical.
The figure of zo given for the
damping factor of the cathode
coupled stage is based on a recommendation* that the ratio of the
load impedance to the output
plate resistance might be termed
the " damping factor" of the
stage for want of a better definition. It is a very useful quantity
for comparing output stages but
completely ignores the behaviour
of the load. For example, a loudspeaker matched to the cathodecoupled PX4s to give a load of
8,000 ohms would normally present 6o per cent. of that load in
the form of DC voice coil resistance; that is, about 5,300 ohms.
The additional 200 ohms internal
resistance of the output stage is
almost negligible.
Even with
anode-coupled PX4s the plate resistance of 1,600 ohms is a minor
part of the whole resistance that
decides the degree of damping
possible.
Two comments seem
necessary.
First, this so-called
"damping factor" is only accurate when the load is entirely
dynamic in character, but serves
as a comparative term for output
stages provided its limits are
understood. Secondly, any further
• " Radio Designers' Handbook":
Smith: Chap. 2 Sec. (5),

Langford

reduction in output impedance in
an amplifier for driving a loudspeaker is useless until a very
marked increase in loudspeaker
efficiency becomes possible.
As a last note, the two fifament
windings of the transformer that
supplies the PX4s must be well
insulated and should have low
capacities between themselves and
with respect to earth to avoid
loss of high audio frequencies.
Marked attenuation in the present
amplifier at about 9,000 c/s is
attributed either to this or to inadequate interleaving of the driving choke.
A. C. ROBB.
Liverpool.
Magnetic Recording
lucid article by
THE
Ashman on magnetic

G. L.
recording, in the August issue, is auseful
contribution to the scanty literature published in this country on
the subject.
While recognising
it was intended to be only a
limited exposition, certain other
information could have been included with advantage.
For example, no mention of
typical wire or tape velocities is
made. These speeds vary from,
say, 8oft. per min. with certain
perpendicular methods of tape
magnetisation, to 36oft. to 600ft.
per min.
in wire
recording,
although the o.004in. wire in the
General Electric Model 50 recorder
travels at only 174ft. per min.;
giving 66 min. speech, and approximately 295ft. per min. in the
Marconi-Stille tape recorder, as
used by the B.B.C.
Secondly, although mention is
made of perpendicular and longitudinal magnetisation, cross or
transverse magnetisation ( in which
the magnetisation is in adirection
perpendicular to an edge and
parallel to the surface of the tape)
is not noted. Thirdly, as well as
feeding the " erasing " or " washout" head with steady DC to
magnetise the tape to saturation
point, thus removing any previous recerrding, this eliminating
effect is often performed by
applying - a
relatively
highfrequency current of; say, 7,000
c/s in some recorders (using a
high-stop filter in playback) to
30,000 c/s in the G.E. Model 5o,
from a valve oscillator.
Fourthly, a few facts on the life
of magnetic recordings would
have been of interest. It is reported that recordings on " iron
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wire" made in the early woos
are still playable, and, with
special tungsten-steel alloys today, a z db. loss in reproduced
level occurs after about 5,000
playbacks, and even after 16o,000
playbacks the volume level drops
only 4 to 6 db.
Lastly, to supplement the excellent list of references appended
to Mr. Ashman's article, may I
offer the following references,
chiefly concerned with interesting
practical designs?
'D. W. Pugsley, " Fundamentals
of
Magnetic
Recording,"
Q.S.T., May, 2944.
•T.
J. Malloy, " A Magnetic
Recorder," Electronics, January, 1938.
' " Wire Recorder," English Mechanics, April 5th, 2940.
'R. L. Mansi, " Construction of
Apparatus for Recording Sound
on Steel Wire," Electronics and
Television and S.W. World,
January,
February,
March,
1940.
D. W. Aldous, " Recording on
Steel Tape," Wireless World,
June 29th, 1939.
DONALD W. ALDOUS.
Torquay, Devon.
3

Resistor Colour Code

W

Y I support W. Bowen's
suggestion in the August
Wireless World on Standardisation of Resistors? But I fear no
argument, however convincing,
will have any effect on any
standardising body once they
have publicly proposed a definite
arrangement as a " standard."
If there is even a faint hope of
its adoption, I suggest that it is
time to alter the existing " bodytip-dot " convention.
Whether
one is a service-man trying to
trace a circuit for which the
manufacturer has omitted to
paste a diagram of connections
inside the cabinet, or an experimenter looking in a box of
assorted resistors for something
that will do for, say, a grid-leak,
what one first wants to know is
the range of the resistor; i.e., if
it is between r,000 and ro,000
ohms,
or
between
roo,000
ohms and a megohm—information only to be obtained from•the
colour of the " dot," often invisible in the receiver or apparatus, even with the aid of a
dentist's mirror. Only of secondary importance is the first figure,
now the " body" colour; and
with the existing wide tolerance
a knowledge of the reputed
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second figure (now " tip ") is
normally useless.
Suppose that instead of reading
the colour-code in the order
"body-tip-dot" as at present,
the order were " tip- dot-body,"
i.e., tip=first figure, dot = second
figure, body = number of zeros.
It would be much easier to
trace an unknown circuit; the
body-colour strikes the eye immediately; and.we can be almost certain that a green body is a gridleak, an orange body an anode
load, a brown body a self-bias
resistor, and so on.
Having noticed a green body
we suspect a grid-leak, and the
tip—always visible in the wiring
but less obtrusive than the body
—being, say, red, tells us that it
is 2MQ (or possibly 2.7 nominal).
If we have a resistor of small
tolerance it may be worth looking
te see if it has a dot; for many
purposes it does not matter.
C. R. COSENS.
Cambridge University Engineering Laboratory.
" Aesthetics of Sound
Reproduction"
TN the second paragraph of his
article in the July Wireless
World H. A. Hartley states that
he is " no longer an exponent of
plain, unadulterated high-fidelity
reproduction." May Iexpress the
opinion that he has not so much
altered his views as widened his
definition of high-fidelity reproduction to incorporate the fact
that the reproduction system includes all the steps from the instruments to the listener's ear. All
measures taken under the headings " Doctoring " or " Electrical
Synthesis" are, I believe, not so
much attempts at the artistic side
of music-making as rather brutal
efforts to correct for faults in the
system which, at the moment, one
cannot correct otherwise.
Mr. Hartley explains, in an admirable manner, why a distortionless and wide-band amplifier is not
the sole requirement of highfidelity reproduction and that the
microphones,
pick-ups,
loudspeakers, cabinets and listeningroom acoustics are all part of the
system. When we have failed to
improve some part of the
mechanical system any more, we
may still do much towards highfidelity reproduction by electrical
means in the amplifier; e.g., by
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neutralising the speaker resonance
with a dip in the frequencyresponse curve. We are not synthesising a new kind of music, but
bringing the system, as a whole,
nearer to true high-fidelity.
Similarly, the full band-width
of thè amplifier will not necessarily give the best reproduction
if there are imperfections in other
parts of the apparatus. Suppose
the pick-up produces a scratch,
then above some frequency the
scratch will be greater than the
programme level and we find it
more tolerable to cut out these
high frequencies altogether rather
than put up with the addition of
an objectionable noise. But here
again we are not synthesising a
better kind of music so much as
ensuring that what went into the
microphone comes out of the
speaker with a•minimum of interference and without the addition
of intolerable noises. If we had a
perfect
reproduction
system
throughout, then there would be
no question of cutting the top or
using any other dodges, but since
some of the major components of
our reproduction system are so
bad, the best we can do is to try
to neutralise those faults in the
easiest way, which nearly always
happens to be in the amplifier
itself.
Some degree of correction will
probably always be necessary, if
only for the listening-room
acoustics, but Ido emphasise that
we must not try to build anything
new from a programme; we must
ensure that studio sounds are
reproduced as accurately as possible in the listener's ear. Should
any other balance of sound be

more pleasing to the ear than the
original orchestra, I feel that the
instruments would have been designed by the musicians through
the ages to give this improved
balance. There does not seem to
be much dissension amongst the
musicians about which sounds are
musical and can be combined in
musical works when listening to
the original instruments, and Ibelieve that there will be the same
sort of agreement amongst them
when listening to high-fidelity
reproduction sounds.
Mr. Hartley writes on. the
esthetics of sound reproduction as
a competent authority: but I do
deprecate any arguments which
seek to justify distortion of any
kind. V. W. GREENHOUGH. Derby.

H. L. KIRKE, the new chairman
of the I.E.E. Radio Section, joined
the B.B.C. in 1924 and in the
following year was appointed to
his present position as head of the
Research Department. For afew
years prior to his B.B.C. appointment he was in Marconi's Wireless Telegraph Co.
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"Jolly. glad Igot
that Srimar valve.
AS made all the
difference to my
radio set /

It's not unusual to find that fitting Brimar
Valves gives an added "punch" to radio
reception. This is because they work to very
close limits given with unfailing reliability.

HHIMg1
BVA

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

22

WIRELESS WORLD

SEPTEMBER. 1941

el f WHAT IS MEASUREMENT?
"4e"mv.Gc-mie det144.-11,

A--te-eli

hKr- A,.

. . . at leeet there
jUdgin g
we

from the

l arge

mus t

number of

be

enqUirles

have received from our previous

FOR

adver tise mente

.54.si
work
a matter
and a
of fact it le
very spe cia/i sed
son
me tran
haveefnuced something
over a mi//l
ormers
ow prod
We ogght
to

know somethimg about
For

ive

example,

are

seems

it

that there's on/y the

been left

fo r

r

it

tiniest
apace
it somewhere down
on the

backside Underneath - coincidence is'nt It?
At

one

time

and mildly
resigne d

to

we

used to ralee

protes
the

essentle/ parts

are rather

have

eyebro ws

t but now we ere quite

of

goo d

our work e of
..

pot

the

to we
wang/e
. leand
think

at it. By the way if you

got
end an
addreee
enquiry knocking

naMe

our

When installing Electrical Measuring
Instruments, sound workmanship is
essential to satisfactory performance.
That is why it is always policy to
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Transformer problems which may bother
you are just « meat and drink to our Research
Department—may we ease your burdens ?

PARMEKO
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in desk type stand.
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PENTODES AS DYNATRONS
Summary of the Negative Resistance Characteristics of
Various Commercial Pentodes

R

ECENT work on the transitron oscillator has diverted
attention somewhat from
the use of the dynatron, both as a
source of signals and as a measuring instrument at audio and low
radio frequencies.
The working
of both oscillators depends on the
connection of anegative resistance,
produced by the valve, in parallel
with the positive dynamic resistance of a tuned circuit.
The
latter is thereby neutralised, and
in the absence of effective circuit
resistance oscillations are produced.
The simple theory of the dynatron has been adequately dealt
with elsewhere ; 1 it is sufficient to
say here that its operation depends
on secondary emission from the
anode of a tetrode, and is therefore considered to be not so stable
as the transitron, which does not
depend on secondary emission.
The production of secondary electrons is so liable to be affected by
the surface conditions of the
emitting electrode that the stability of the arrangement suffers.

By G. A. HAY,
B.Sc., Assoc.Brit.I.R.E.

,

electrodes (c.f. the transitron), and
is also easily controllable by varying the control grid bias. It is
therefore invaluable for measurement purposes, 2particularly where
comparisons are wanted between
two quantities, and when adjusted
correctly its waveform is practically sinusoidal. Moreover, it is
the writer's experience that the
unreliability of the dynatron as
a signal source is very much overrated; . it is also thought good
enough for incorporation in a well
known precision beat-frequency
oscillator and heterodyne wavemeter.
Like other valves of
orthodox construction, its working
is materially affected by transit
time and other related effects; it
can, however, be relied on up to
about so or 55 Mc/s, depending on
the valve chosen and its associated
voltages and circuits.
It is generally recognised that
the best all-round dynatron oscillator is the Mazda
+90V
AC/S2 screened
tetrode, while for
100V
PEAK
special purposes
where low anodeearth capacitance is wanted
to n
the [Mullard
S4VA is useful.
Both valves are
Is
now relatively
+115 V
inaccessible, and
Y
BALANCED
in this article will
AMPLIFIER
CRT
be shown how
X 1,000
modern RF
pentodes may be
Fig. r. Oscillo0 TO
graphic apparatus
used in
their
-20V
used for examining
stead ;
the
valve characteristics
optimum workin:g conditions
for
various
applications will also be discussed.
On the other hand, the negative
In the RF pentode, which is, of
resistance produced by the dynacourse, a development of the
tron is wholly independent of
screened tetrode, the harmful
coupling circuits between two
effects of secondary emission are
'M. G. Scroggie: " Applications of the
eliminated by interposing between
Dynatron," Wireless Engineer, Vol. X, p. 527,
screen and anode a suppressor
5933.
M. G. Scroggie: " Radio Laboratory Hand.
grid, which is earthed and has the
book."

effect of producing a region of low
potential which the slow moving
secondary electrons cannot penetrate. These, therefore, return to
the anode; the primary electrons
are not appreciably affected as
they have considerable kinetic
energy due to the high screen
voltage.
If now the suppressor
grid is disconnected from earth
and given the same order of
potential as the screen, the two
grids cart be treated as one for all
cases where transit time is negligible,
and the characteristics

Fig. 2. Circuit used for measurement of valve characteristics.
obtained will be those of atetrode.
Generally speaking, the best
valve for dynatron purposes will
be that which gives the numerically lowest negative resistance,
as this will then neutralise a low
value of positive dynamic resistance, corresponding to a poor
tuned circuit.
Given a satisfactory valve in this respect,
preference must then be given to
the valve which shows a long,
straight negative resistance curve,
as this will give an output of high
amplitude and good waveform.
Accordingly, several pentodes used
as described above were examined
and compared with the Mazda
AC/S2.
The V.—I. curve was
traced on acathode-ray tube using
the apparatus outlined in Fig. r.
This method was used as it
enabled a quick and convenient
selection to be made. Of all the
valves examined, the following
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were found useless as dynatrons :
Brimar 6K7G, 7B5E, Mullard
EF36, EF38, EF39, VP4A, VP4B,
Osram MSP4; while promising
results were obtained from Brimar

EF 50
6J7G

SP4I
VMP4G

-20

20

40

60

60

100

V

Fig. 3. Characteristics of pentodes:
V, = r5V ; I. = 5mA.

Valve

—R 0 ( ohms)

EF50
6J7G
SP41
VMP4G
AO/S2

28,000
29,000
26,000
21,000
29,000

Table 1 : Values of R. calculated from
Pls. 8at V, = 35 V.
6J7G, Mullard EF5o, Mazda SP4r,
Osram VMP4G. The latter group
were then investigated by the
point-to-point method, using the
circuit shown in Fig. 2. It was
soon found that the outstanding
valve in this class was the Osram
VMP4G, and this was made the
subject of more detailed tests
later.
It has the additional
advantage of having a top-cap
anode, and compares in characteristics very favourably with the
AC/S2, the shape of the curve
being very similar.
For a fair comparison between
different valves, it was necessary
to decide on some standard conditions.
The cathode current
was finally taken as the critical
factor, as it will be shown later
that the negative conductance
I/R 0 is directly proportional to I,
and almost independent of the
screen voltage V,. In Fig. 3 are
shown the negative resistance
characteristics of the four valves
6J7G, EF5o, SP4I and VMP4G,
at a cathode current of 5mA, and
screen voltage of 115 V.
The
calculated values of R. at an
anode voltage. of 35 V. are shown

in Table I, together with the value
for an average AC/S2.
It will be
§pen that the first three are
similar in that they show numerous
bends and have a relatively short
negative
resistance
region:
whereas the VMP4G suffers from
neither of these defects.
The
choice of a valve will depend on
the particular purpose for which
it is required.
If the valve is
wanted for negative resistance
measurements where the grid bias
is to be measured accurately, the
VMP4G is ideal, as it has a long
grid base, and adjustment of bias
will be easy. On the other hand,
if an oscillator is required as a
signal source with automatic amplitude control, a short grid base
is wanted so that the control
exercised will be more critical.
The VMP4G has one rather
important disadvantage.
It has
been stated above that the
negative conductance is approximately proportional to cathode
current, and so for bad tuned
circuits a high cathode current is
wanted.
This current divides
into two, part returning via the
screen, and part via the anode, so
that I, = L ± I. Now if I. is
sometimes zero or negative, as in
the VMP4G, then I, will be equal

VMR4G

o
1mA
smA

smA

smA
3

60
Vd

-

60

100

V

Fig. 4. Characteristics of VMP4G
at various cathode currents : V.
= 115V.
I, ( mA)

—R. (ohms)

•1
2

125,000
53,000
21,000
13,300
10,500

5

10

80

60

106
Ra

20

6

e

ro

Ic -MA

Fig. 5.

Relation between R. and
I. from Fig. 4.

conclude that R. = h. I,
— where k

lomA
20

100

this reason the EF5o or SP4t
might be considered as alternatives to the VMP4G where
straightness and length of characteristic are not important.
In Fig. 4 are shown characteristics of the VMP4G at cathode
currents of I, 2, 5, 8 and 10 mA.
From this the corresponding values
of R. were calculated for Va = 35V:
these are shown in Table 2. In
Fig. 5, io"/R 0 is shown plotted
against Ic,and the proportionality
is quite apparent.
So we may

2

2

to or greater than I.
The limit
to the negative resistance attainable is thus set by the power
dissipating
properties
of
the
screen. This, of course, is also an
argument against an èxcessively
high screen voltage (see later).
On the other hand, if I„ is always
positive, then I, will be less than
Ic,and the latter can be increased
to a greater value than before
without fear of overheating the
screen wires. ( It is assumed that
the maximum dissipation permissible at the anode is far in
excess of that at the screen.) For

Table 2 : Values of R, for the VMP4G
calculated from Fig. 4at V. = 35 V.

is aconstant, approximately equal
to 1.05 x zo for this particular
valve, at V,=115 V. and V0 =35 V.
The makers quote amaximum safe
screen and suppressor grid current
of 7 mA, but the author has had
specimens running continuously
with no apperent deterioration on
currents of the order of 20 mA.
Much depends on the particular
specimen selected.
Incidentally
the variation in " goodness" of
different valve specimens is much
less than might be expected. Out
of ten valves selected at random
from a stock, four showed charac_
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teristics similar to those shown,
one was slightly worse, three very
much better, and only two definitely were useless for this particular application.
The variation of negative resistance with screen voltage V, was
then investigated. It is generally
believed that the negative resistance decreases with increasing
screen voltage. This is true only
when V, is comparable with V.,
i.e. when the secondary electrons
are equally attracted by the anode
and screen.
Under conditions
where the secondary electrons are
nearly all attracted back to the
screen (Vs> 2.V.), the negative
resistance is practically independent of screen voltage, provided
the cathode current is kept constant
by alteration of grid bias.
Fig. 6shows the static characteristics of the VMP4G for various
screen voltages, I, being kept
constant at 5mA. It will be seen
that for Vs> 6o V. R. is substantially constant. The only advantage at normal frequencies conferred by a high screen voltage is
in the length and straightness of
the curve obtained.
Although
this enables greater amplitudes
and powers to be generated, the
condition is to be avoided if
possible, as with constant screen
current the power dissipated is
proportional to the screen voltage,
and
may
therefore
become
dangerously high. It is best to
work with a screen voltage of
90V

)60V

190V

VMP4G
260V

20

.0

60

80

100

va - V

Fig. 6. Characteristics of VMP4G
at various screen voltages : I,
smA.

about izo V. as this is roughly
the makers' maximum figure, and
it is sufficiently high to ensure
that the majority of the secondary

273

of cutting the body into pieces with
electrons are collected by the
a copper wire, throwing these pieces
screen.
with great force against each other,
The choice of anode voltage to
and finally beating them with a
be used in any given case depends
wooden appliance similar to a longmainly on the amplitude required.
handled hammer having a large flat
If V.' is the voltage at which the
face at the end. This instrument is
upper bend occurs (normally about
called a maul."
This quotation is given because
so V.) then « the amplitude of
it is curiously representative of both
oscillation is given approximately
the merits and defects of the book.
by Vpeak = V0 — V.', as the oscilIt is interesting, but not too wel
lation is first limited by the upper
constructed, and leaves you not enbend. For example, if V.' = io V.
tirely satisfied that you have really
and an amplitude of 20 V. peak
got to the bottom of the matter. •
is wanted, V. will be V,,, ak
V.'
As to construction, a strictly
= 30 V.
If oscillation is also
logical order is no doubt unnecessary in a work of this kind, but it
limited by the lower bend in the
is disturbing to the general reader
characteristic this relation does
to find an introductory chapter folnot hold. It must also be rememlowed immediately by one of two
bered that a low anode voltage
pages only on sparking plugs, with
means a high anode current, and
one of twenty-odd pages on raw
hence a smaller scree,n dissipation
materials, and another of over a
for a given cathode current.
hundred pages on manufacturing
Although this investigation is
methods much later in the volume.
by no means exhaustive, it is
The third chapter discusses the influence of glazes on the characterhoped that it may serve again to
istics of the material.
draw attention to the dynatron,
Once the reader has become reparticularly for laboratory work,
signed to this looseness of construcand to point out that excellent
tion he is able to appreciate the
results may be obtained with
good points of the work. It bears
valves which are easily accessible
the stamp of a man who knows the
ceramic industry from the inside,
at the present time.
and is fully alive to the factors
which determine the electrical behaviour of his materials and the
means by which these factors are
BOOK REVIEW
controlled in manufacture.
The
materials are throughout presented
Porcelain and Other Ceramic Insuas consisting of minute crystals of
lating Materials; Vol i. By E.
one kind or another embedded in a
Rosenthal, Pp. 287. Chapman
glassy matrix, and the discussions
and Hall, II, Henrietta Street,
of the formation of this glassy phase
London, W.C.2. Price 28s.
and the changes in crystal size and
l'HE announcement of a book on
uniformity which may occur on fir-I- ceramic insulating materials in
ing are most interesting to any extwo fairly high-priced volumes by
perimenter who has met the differDr. Ernst Rosenthal gave rise to
ences in electrical and mechanical
hopes that we should have an
characteristics ascribed to these
authoritative standard work on the
changes. The detailed tests of both
subject, comprehensive, and up to
raw materials and finished products,
date: and it is a little disappointing
and the elaborate means of controlto find that Dr. Rosenthal has
ling the drying and firing processes
apparently not aimed so high. He
show how important is the scientific
has set out to provide a readable
side of the industry. Nevertheless,
and well-illustrated introduction to
there are still so many stages at
the subject for the benefit of
which it is said that no definite rule
engineers, electrical and chemical
can be given, experience is the only
manufacturers, and users of ceramic
guide, that it becomes clear that the
materials generally; an excellent
manufacture of ceramics is an art
aim in its way, but one for which a
not to be acquired by reading
single modest volume would have
books, instructive though they unbeen more suitable.
However, we
doubtedly are.
must not be ungrateful for what we
It is at first sight surprising that
have. The first volume now before
only 35 pages of a two-volume work
us does give a good general idea of
should be devoted to high-frequency
modern methods for the manufacceramics, but there is a good and
ture of ceramics for electrical purwell-illustrated account of those
purposes, including the differences
materials and products that have
between British, American and Conbecome standard practice, and a
tinental practice, the nature of the
brief reference to the newest develraw materials as well as the finished
opments which include a material
products, and the methods for the
with a permittivity as high as 1,200.
testing of both.
L. H.
"Wedging and slapping consists
•
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RADIO

HEATING

EQUIPMENT

V.— Destgrung a Small Experimental Dielectric Heater

A

N outline for Class " C"
oscillator design was discussed in Part I of this
series ( April, 1944, issue), and it
is here proposed to consider its
application to the design of a
small experimental radio heater,
capable of heating limited quantities of thermosetting moulding
material. This is not a constructional article specifying components to be used and giving
detailed layouts, but it seeks to
summarise the " raison d'etre"
for the selection of component
values and circuit arrangement.
The paper design of a power
oscillator forms a sound basis
upon which to commence construction, but it must be remembered that the final adjustments
are governed by measurements
taken under working conditions.
It is well to limit the endeavour
to a small equipment using
relatively cheap components, so
that the results of " experimental
error" are not likely to be
financially catastrophic.
The choice of an oscillator valve
is of first importance and the
Osram DA41 has been selected,
owing to its robust nature and
the fact that it is no larger than
valves with which most readers
will have had experience.
This
valve may be operated with zero
bias at full anode voltage without
damage occurring due to excessive
currents.
No precautions need
be observed to ensure the safety
of the valve should the automatic
grid leak bias be removed due to
cessation of oscillation.

By
L. L. LANGTON,
A.M.I.E.E.
an oxide coated filament is used,
emission stability is even worse,
as comparatively turbulent conditions exist on the emitting
surface.
A value of total emission for
thoriated or oxide coated filaments
may usually be computed from
such data as is published concerning the valve.
The value
obtained is much less than the
emission of which the filament is
capable, for, owing to unstable
operation, a considerable safety
factor is involved.
In the case of the DA4I, the
published figure for anode dissipation is 40 watts and the maximum
HT voltage r,000.
When the
valve is used under Class " C"
conditions, with an operating arc
of 14.0 degrees, the ratios of DC
and AC valve currents to total
emission current are 0.22 and 0.39
respectively.
Assuming a grid
current of 20 per cent, of the
anode current, the ratios for DC
and AC anode currents become
0.176 and 0.302.
Selecting a
reasonable value of Ea min. of
zoo volts, the working total
emission may be found, as explained in Part I of this series,
by equating power output and
anode dissipation to power input
at the anode.
0.1761 X I000 = 40 +0.3021
800 x
2

Cathode Emission
A knowledge of the total emission of which the filament is
capable is helpful in commencing
paper design. This is not usually
given by manufacturers for smaller
valves, as tungsten is the only
filament material having reasonably stable emission, and its use
is restricted to the larger types of
transmitting valve. When thoriated tungsten wire is used for the
filament, as in the case of the
DA4I, the conditions existing at
the surface of the filament are
somewhat variable and the emission consequently erratic.
If

I = 725 mA
For this value of total emission
the alternating anode current will
be 725 X 0.302 = 220 mA. The
DC anode current will be 725 X
0.176 = 128 mA, and the DC
grid current 725 X 0.049 = 32 mA.
The output power is seen to be
800

X
2

0.22

— 88 watts and the

input 1000 >< 128 = 128 watts,
giving a power efficiency of 69 per
cent.
The use of two valves may be
expected to give an output of
about 170 watts and, while push-

pull operation is usually to be
preferred, there are factors which
militate against its use in the
present case.
The valves employed are normally used for lowfrequency power amplification,
and the interelectrode capacities
are higher than would be found in
more expensive valves of equivalent power, specially designed for
high-frequency operation.
The comparatively high anodecathode and grid-cathode interelectrode
capacities
form
a
potential divider of relatively low
reactance at high frequencies, with
the common point at cathode
potential. This arrangement forms
a Colpitts oscillator, and the
position of the grid tap will not
be the only factor controlling the
amount of feedback in a conventional push-pull circuit. It is
also improbable that an indiscriminate pair of valves of the
type specified would have sufficiently similar characteristics for
satisfactory push-pull operation at
high radio frequencies.

Circuit Details
A circuit diagram of the equipment is shown in Fig. 1.
Two
valves are operated in parallel,
and the interelectrode capacities
(shown dotted) form the feedback circuit.
The RF current
flowing in the feedback circuit will
not be the total circulating current,
as most of this will flow in the
work" circuit, which will be of
lower reactance.
Under these conditions, the
feedback energy is less than
could be obtained with the cathode
taken to the common electrode of
a split tank condenser and the
" Q ' of the loaded tank circuit
should not be too low, as there
would then be insufficient feedback to maintain oscillations. A
loaded " Q" figure of 40 will
prove satisfactory in the present
case.
The optimum anode load is
.1

given by

(Ea

Eaminy

:P and
•
for two DA4i's in parallel =
1,870 ohms.
This load value,
divided by the working " Q"
figure, will indicate the optimum
1/2
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value of inductive reactance in
the tank circuit.
This will be
46.8 ohms and, at an operating
frequency of 30 Mc/s, the required
tank inductance is
46.8
18.9 x io,•
o.2,54-1. (approx.)
" Work " is contained between
electrodes which are connected
across an extension of the tank
coil. The extended coil will, with
the " work" capacity, largely
determine the frequency of operation and its inductance to cover
a reasonable range of " work"
should be Idi.
When centre-

required. Tubing of this thickness
wound on to a Itin. former,
should be annealed immediately
prior to winding, to obviate the
risk of the tube collapsing.
For a frequency of 30 Mc/s,
the LC multiple is approximately
28µH.
F, so that stray and
" work"
capacities
together
should amount to 281.91F.
The
frequency of operation will be
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meter, perforated with small holes
to allow the escape of gas, or they
may be made of copper gauze. It
is convenient to remember that the
capacity of a parallel plate condenser, such as these electrodes
form, is given with fair accuracy
by the expression :2
A
C = —X
µµF where A and
9 .1..)

Fig. z. Basic circuit of small-power
RF generator for experimental dielectric heating.
Component values
are discussed in the text.
tapped as in Fig. ithe inductance
included in the anode circuit will
be o.z5µH, since the inductance
varies as the square of the turns.

Coil Design
The optimum shape for a coil
to give the highest " Q" is
obtained when the ratio of length
to diameter is about o.8. . This
would, for our present case, give
a coil of large diameter and about
two turns, and such an arrangement would be awkward in making
the adjustments which will be
later described.
Taking a length to diameter
ratio of 3, the inductance of a coil
is given closely by the expression
L = o.007.N 2.D, where N is the
number of turns and D the mean
diameter of the coil in inches.
With copper tube of 3/16in.
outside diameter (having a wall
gauge of 18 SWG) wound on a
'tin. former, the mean diameter
of the coil would be I,
Jrin. and,
for
an
inductance
of
i1sH,

V

0.007 x 1.437

— jo turns are

modified should such capacities
be different from this figure, and
the possession of an absorption
wavemeter, covering the range
25-50 Mc/s, is advantageous in
carrying out adjustments.
An expression for the value of
grid bias voltage for Class " C "
operation was given in Part I of
this series. When applied to the
case of the DA4r, having values
of Eamin. and E, max. of 200 and
150 respectively and an operating
arc of 140 degrees, the required
bias is go volts and, for a grid
current of 64mA, the bias resistor
is 1,400 ohms.
A fixed resistor
of this value should be used in
series with . a variable resistor of
equal or greater value as a protective measure, mentioned later.
No grid condenser is wired directly
in parallel with the grid resistor,
as the coupling condenser between
the tank coil and grid serves the
purpose of maintaining the DC
potential of the grid, and its
reactance is of a suitable value.
" Work " electrodes can be
copper discs of about sin. dia•

D are the area in square inches
and the separation distance in
inches.
The capacities will, of
course, be increased proportionally
to the dielectric constant of the
" work " included.
Strips of stiff paper of width
varying from lin, to 1in, and having a length of about gin., may be
bent into circles and the ends
stuck to form a range of cylinders
to act as electrode separators and
to contain such " work " as
bakelite powder. The very minimum of fish glue should be used
in sticking the ends, otherwise
burning is likely to occur at the
joint.

Adjustments
The valve is tapped across five
turns of the tank coil to give the
required loading if the operating
frequency is 30 Mc/s. Should the
frequency be higher, the tapping
position may be taken down the
coil to maintain
coL at the
optimum load value. For depths
of bakelite powder of / in. to ' in.,
the" work" is situated across the
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whole ro turns of the coil, but
when the depth of " work" is
reduced to about tin., it should be
across only 5 turns.
The quality of all components
in the oscillator must be of high
grade, and particularly does this
apply to the grid condensers, in
which position several should be
tried and those which overheat
rejected.
The grid and anode
current meters are shunted by
condensers, for should a large RF
current flow through the meter it
would be destroyed due to the
temper of the hair-spring being
impaired by heating.

as high as is consistent with
efficient operation. It is a good
plan when including unknown
"work " to commence operations
with maximum grid resistance in
circuit.
The RF chokes should be of the
UHF type, capable of carrying
260 mA in the anode circuit and
64 mA in the grid circuit. They
should be of sufficiently low selfcapacity to present a predominantly inductive impedance at the
frequency of operation. Those in
the filament leads should consist
of 24 yds. of 20 SWG wound as
self-supporting coils having a
diameter of rin. and a winding

WORK ELECTRODES
THERMAL
AMMETER
POLYSTYRENE
SHELF

-----

(---

GRID
CONDENSERS

ANODE
NEC

9
GR 0
CURRENT

ANODE CURRENT

G B CONTROL

Fig. 2. Suggested chassis layout. The grid RFC must be mounted below
the chassis to avoid coupling with the " tank" circuit tuning coil.
The inclusion of a thermal
ammeter of o—Io amps. range in
the " work" circuit is essential in
making adjustments for maximum
efficiency and, when read in
conjunction with the grid and
anode current meters, it enables
acomplete assessment of operating
conditions to be formed.
It is
very necessary, when making
adjustments, not to exceed a grid
current of 64 mA, or the valves
are likely to suffer damage. Points
to be watched in connection with
this are that there is plenty of
inductance in the " work" circuit relative to the depth of work
and that the grid resistor should be

length of 24in. Their resistance
will be approximately o.o6 ohms
and the filament voltage dropped
across them will be o.6 volt.
Earth connections should be
taken to a common conductor of
copper tube or copper.braid, and
this may be joined to the chassis
at one point. Connections to the
" work" electrode should be of
copper braid, so that the large
RF currents will be carried with
low loss.
A suggested chassis layout is
shown in Fig. 2.
Every effort
should be made to introduce no
avoidable stray capacities between
the anode, grid and cathode cirI'

cuits.
It is wise to keep the
"work " leads short to minimise
I2R losses and to rely on adjustment of the tap position to achieve
matching.
Grid chokes should
be mounted in a position where
they are screened from the tank
coil, as any RF voltage induced
into them will influence feedback
and modify the grid drive voltage.
With the grid connection to the
tank coil removed, there should
be no trace of grid current.
The" work" electrodes may be
supported upon a platform made
of polystyrene or some similar
material of extremely low loss.
Neither electrode is at earth
potential, so that care should be
observed in their arrangement.
The RF ammeter may also be
mounted on the platform adjacent
to the" work."
Screening
Screening must be thorough for
equipment of this type which will
operate over a fairly wide frequency band, owing to the varying
tank capacity formed by different
shapes of " work."
The most
convenient method is to contain
the entire equipment within a
screened cubicle which conforms
to the recommendations of Post
Office Engineering Instructions,
Radio Interference, Cz zor, which
is obtainable from the Engineerin-Chief's Office ( Radio Branch),
G.P.O., Harrogate.
With this
arrangement, one is able to concentrate upon the adjustments
being made without continually
having to rescreen the " work"
and equipment.
In cases where it is inconvenient to install a screened
cubicle, arectangular metal frame,
supporting well bonded wire gauze
or mesh of 25 SWG or larger
diameter, and having apertures
not exceeding 4m. X 4m. may be
placed over the oscillator and
"work." The clearance between
the screen and the " work "
circuit should preferably not be
less than 6in., and the bottom of
the frame should be flanged and
screwed to a copper sheet under
the oscillator. It is well to screen
the power supply unit in a similar
fashion and to use screened supply
leads to the oscillator. A filter of
the type indicated in the P.O.
leaflet CIio I should be mounted
in the screen at a point where the
mains leads enter.
The power unit should be
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capable of delivering 300 mA at
t,000 volts for HT, and 5amps at
8volts for the oscillator filaments.
The rectifier shown to the right
in Fig. 2 employs hot-cathode
mercury-arc rectifiers, connected
in a single-phase full-wave circuit.
The RMS voltage of atransformer
secondary between centre point
and one end is i.iz x the DC
output voltage and the peak
reverse voltage across the rectifiers
3.14 x the DC voltage. Average
and peak rectifier currents are
respectively 0.3 and i.o x the
DC current.
Smoothing is of the choke input
type, and this component should
have a minimum inductance of
7 henries and a DC resistance not

exceeding 50 ohms.
The condenser may have a value of 3 to
4
and can consist of electrolytic condensers connected in
series with a resistance of about
ioo,000 ohms in parallel with
each, to equalise the voltage
distribution across them.
A thermal delay switch controls
the main supply to the HT
transformer primary to obviate
the risk of flashback when switching on. The user must also ensure
that the valve is operated at a
temperature within the limits
prescribed by the manufacturer.
UHF chokes are connected in the
anode circuit of each rectifier to
prevent parasitic oscillation.
A refinement of great value is
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the inclusion of a " Variac
autotransformer to control the
voltage applied to the primary of
the HT transformer. Where this
can be done, the power supply
unit may be somewhat larger and
capable of delivering 1,500 volts
at 350 mA.
With the added
control which this refinement
gives, the oscillator may tbe
operated with more than i,000
volts, provided that adjustments
are such that the grid and anode
currents are not greatly exceeded.
Before undertaking the construction
of any RF heating
equipment the permission of the
G.P.O. must be obtained, and
they must be satisfied with the
screening measures proposed.

SIGNAL GENERATOR

An AC- operated Modulated Test Oscillator for Receiver Alignment
THE basic circuit of this instrument consists of a6J5 triode RF
oscillator, anode-modulated at 400
c/s by a similar valve with common
choke coupling.
There are five

modulating valve is used as an AF
amplifier. Alternatively the modulator may be used as a 400 c/s
source with an output range of
o to r volt.
A F OSCILLATOR- AMPLIFIER

RECTIFIER

6J 5G

6XSG

RF TUNED
CIRCUITS

MAINS
TRANSFORMER

MODULATION
CHOKE

MAINS
RF FILTER

OSCILLATOR

6J5G

R
ATTENUATOR S
AP OUTPUT CONTROL
AP

\

OUTPUT JACK

ranges
giving
fundamental
frequencies from too kc/s to 23 Mc/s
and a sixth scale on the dial enables
the first harmonic to be used for
television frequencies up to 46 Mc / s.
A stepped attenuator in conjunction with a continuously variable
potentiometer gives a range of RF
output from o to o.r volt.
Both
controls are calibrated and the
output
in
microvolts
is
given
approximately by multiplying the
settings of the two dials.
The depth of internal modulation
is fixed at approximately 30 per
cent., but there is provision for
external
modulation
when
the

Exterior and interior views of the
Taylor Model 65A
signal
generator,
showing principal
circuit components.

The instrument is well screened
and a test with the output leads
removed at a distance of about a
foot from an average 4-valve superheterodyne receiver working at full
sensitivity showed no detectable
radiation. The low radiation is in
part due to the provision of an
efficient RF filter in the mains leads.
A 6X5 valve is used as a power
rectifier and the tOtal consumption
of the instrument is about 55 watts.
The
mains
voltage
adjustment
covers 2oo-250 volts.
The instrument weighs ro} lb.
and the dimensions of the steel case
are
I2}in. x8¡in. x6in.,
so that
although intended primarily for the
test bench it is not unduly bulky if
required for a service call to a house
where AC mains are known to be
available.
The price is £14 14s. and the
makers are Taylor Electrical Instruments, Ltd., 4z 9 / 422, Montrose
Avenue, Slough, Bucks.
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TOWARDS SYNTHETIC MUSIC
Avoiding Intermediate Processes
T would almost appear that
H. A. Hartley and others have
discovered, albeit late in the
day, that something " other than
high-fidelity reproduction" can
be œsthetically satisfying.
But
this " something" is
nothing
less than an artistic imitation (
as
opposed to something aiming at
being an exact copy, or facsimile,
of the original) and its successful
creation depends upon the observance of principles which were discerned and formulated by the best
critical and philosophical minds
many generations ago. Materials
and mediums may change—the
subtle movement of an artist's
brush may give way to the magnetically induced excursions of a
coil of wire through a magnetic
field—but the basic laws governing the means by which man's
spirit is moved and his deepest
emotions stirred remain immutable from one age to another.
In this arrogantly mechanistic
era it is regrettably necessary to
stress that the ultimate source of
all œsthetic experience is the
divinely creative urge in the individual human being, whether he
be the creator of the work of art,
the interpreter, or the recipient.
The quantitative, linear perfection of the straightest-of-straight
high-fidelity apparatus is of no
avail if the effect of its performance lacks the one spark capable
of firing the œsthetic emotions.
Science most certainly becomes
abortive without a qualitative
aim. A world devoid of value is
meaningless.

I

Second-rate Art
• It is important also to empha-

-

sise that electrical imitation can
never become a great art. In his
address to the Brit. I.R.E. on
March zoth, Dr. Malcolm Sargent
pointed out that his art—the art
of musical interpretation and performance—was itself a reproduction, a process of transforming
printed notes into sound. What
we hear from our loudspeakers is,
therefore, a reproduction of a
reproduction.
As such it cannot
claim equal status with the fine
arts. Ruskin put this clearly by

By PATRIC STEVENSON

In this article, arising out of
H. A. Hartley's contribution
on " Aesthetics of Sound
Reproduction" in our July and
August issues, the author urges
the claims of truly synthetic
music as opposed to " doctored " receiver response.

saying: " No great art ever was,
or can be, employed in the careful
imitation of the work of man as
its principal subject. . . .
Art
which reduplicates art is necessarily second-rate art ".
For electronic technique to become a direct medium for great
art we must wait for the arrival of
the truly synthetic score. Only
then will the composer be brought
into line with other artists, and,
working directly upon the ultimate
sound material itself, build up his
synthetic track for reproduction
by apparatus of predetermined
characteristics, secure
in the
knowledge that no middlemen in
the shape of performers will come
between him and the distortionless impact of his vision on the
world.
That such an idea is more than
a dream was evidenced by the
description of Rudolf Pfenniger's
synthetic
sound
system.' In
addition, the latest possibilities in
the way of stereophony (possibly
accomplished by artifically produced phase differences?), synthetic reverberation, " sound dubbing," " subsonics," etc., are
unbounded.' Indeed, the merging of composition and performance in one technique would be
but the logical culmination of
present tendencies. Critical appreciation of the gramophone is
' " The Harbours of England."
1 Wireless World, Feb. 3rd, 1933.
See also
an article by the present writer in The Musical
Times for Sept. 1936, entitled " Exit the Performer ? "
'See " Theatrical Uses of the Remade
Voice, Subsonics and Reverberation Control,"
by Harold Burris-Meyer. Journal of the Acoustical Society of America, 16-19 July, 1941. Also
"Synthetic Reverberation," Wireless World,
May 11, 1939.

gradually reducing the number of
executants whose skill is deemed
worthy of perpetuation on the
wax.
The next step is to abolish the
ambiguous score and fallible performer.
We can visualise the
future composer abandoning all
study of conventional notation
and
instrumentation
for the
meticulous and microscopic analysis of sound-wave patterns.
He
will buy his " tone stencils" from
composers' " tonemen" much as
artists now buy pigments from
artists' colourmen, and spend his
creative hours in an electroacoustic laboratory surrounded by
cathode-ray
tubes,
harmonic
analysers, frequency meters, reels
of sensitive film, photo-electric
cells, standardised reproducers,
and innumerable other devices.
Once he has " written " his
"score " he can rest content (presupposing unlimited facsimiles)
that everyone who runs his film
through the standard type of reproducer will hear exactly what
he intended them to hear; exactly
what he has put on the record.

Instant " Playback"
In addition to knowing that no
unsympathetic interpretation of
his music can mar its presentation
to the public, the composer will
have the great advantage of being
able to hear his work, in its full
colours, bar by bar, as it is
written.
There will be no long
waiting for a first performance
after which he may have to rescore his composition.
Initially, no doubt, the synthetic composer will create in traditional symphonic tone colours—
much as early motor car designers
were hypnotised by the form of
existing horse-drawn vehicles and
took time before they evolved a
shape really suited to mechanical
propulsion. But after a while he
will arrive at new combinations
of stencilled wave-forms giving
rise to novel tone colours and
effects of unexampled beauty
without precedent in the history
of music. By painstaking comparative analysis of wave forms
and the delicate manipulation of
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stencils he will be able to produce
a more perfect tone than that of
a Stradivarius in the hands of a
Kreisler, or, if he so desires, conjure up the sound of sixty strings
all played by instrumentalists of
this calibre.
The oboe of a
Goossens, the horn of a Brain,
the trumpet of a Hall, will be
there at his command whenever
required.
No passages he may
conceive will fail through overstepping the powers of human
lungs and vocal chords, and the
choral finales of yet unwritten
Ninth
Symphonies
will
soar
effortlessly through the upper
limits of hearing without any feeling of discomfort or strain.

Disney Technique — in Sound
Should

the

composer's genius

lean towards caricature and the
expression of caustic wit, what
unlimited opportunities await exploitation in the distortion of
typical waveforms! The range of
expression open to him, from the
bizarre and macabre to ethereal
evocations of ineffable beauty,
will far exceed anything we can
at present imagine.
Before the evolution of this
composer's El Dorado, however,
there will certainly be a period
providing ample scope for electronically synthesised music of
the kind advocated by Mr. Hartley. And until the emergence of
synthetic sound as a first-hand
medium for artistic creation it
may well happen, as Dr. Sargent
believes,
that music will be
written for existing instruments,
but expressly designed for calculated electronic eduction by
means of predetermined reproducing channels, thus forming a halfway house between old and new.
Ernest Newman has seen other
potentialities in broadcasting and
studio technique, namely, the
opportunity to produce masterpieces like the Berlioz Requiem in
such a manner as to bring off triumphantly all the effects which
misfire under normal concert conditions.* The success of any innovation like this calls for close
co-operation between musician
and engineer. Eloquent pleas for
such co-operation were made at
the Brit. I.R.E. meeting, and it is
to be hoped that much liaison
work will be done in the future.
4 See,
for example, The Sunday Times, Dec.
19th, 1943.

STANDARD

FREQUENCY

TRANSMISSIONS
and
alterations
ADDITIONS
having recently been made in

the standard frequency transmissions broadcast by the U.S. National
Bureau of Standards, we give below
details of the revised schedule. This
service is broadcast continuously by
the Bureau's station WWV at Beltsville, Maryland, near Washington,
D.C.
At least three carrier frequencies
are now transmitted at all times to
ensure reliable coverage. They are:
2.5 Mc / s broadcast from 2300 to
1300 GMT.
5 Mc / s broadcast continuously
throughout the 24 hours.
io Mc / s broadcast continuously
throughout the 24 hours.
15 Mc/s broadcast from noo to
2300 GMT.
Two standard audio-frequencies,
44 0 c/s, the standard musical pitch
corresponding to A above middle
C, and 4,000 c/s are broadcast continuously on io and 15 Mc/s. Both
are also transmitted on the 5 Mc/s
carrier frequency in the daytime but
only the 440 c/s from 2300 to noo
GMT. The lowest radio frequency
(2.5 Mc/s) carries the 440 c/s only.
The audio frequencies are interrupted precisely at he hour and
each five minutes thereafter for one
minute during which the station's
call letters are given in morse except
at the hour and halt- hour when adetailed announcement is given by
'phone.
The accuracy of all the frequencies is one part in Jo'.
The
time interval, marked by the pulse
every second, is accurate to 0.00001
second.
Information on how to receive
and utilise this service is given in
the Bureau's pamphlet " Methods
of
Using
Standard
Frequencies
Broadcast by Radio," obtainable on
request from the National Bureau of
Standards, Washington, D.C. The
Bureau welcomes reports of difficulties, methods of use, or special
applications of the service.

A

BAIRD " TELECHROME"

DEMONSTRATION
of the
£-1 latest system of stereoscopic
colour television was given recently
by J. L. Baird. It employs a special
double-beam cathode-ray tube wiei

a 10-inch internal mica screen
coated on one side with blue-green
and on the other with red- orange
fluorescent material.
Colour pictures are seen directly without the

aid of revolving filters or lens systems, and for stereoscopic effects the
picture is viewed through coloured
glasses.
We hope to give a more detailed
account of this new development in
our next issue.

GALP1.1 NI s
-ELECTRICAL STORES"FAIRVIEW,"
LONDON ROAD, WROTHAM,
KENT.
TERMS : Cash with order. No C.O.D.
AU prices include carriage or postage.

MASSIVE GUNMETAL WINCH, complete with
long handle, for use with lin, dia, wire cable,
weight 50 lbs., condition as new. £3.
ELECTRIC LIGHT CHECK METERS, first-class
cognition, electrically guaranteed, for A.C. mains
200/250 volts 60 cy. 1phase 5amp. load, 111- each
SOLID BRASS LAMPS (
wing type), one-hole
mounting, fitted double contact, S.B.C. holder,
and 12 volt 16 watt bulb. 4/,
TUNGSTEN CONTACTS, * in. dia., a pair mounted
on spring blades, also two high quality pure
silver contacts, f. in. dia., also on spring blades,
fit for heavy duty, new and unused. There is
enough base to remove for other work. Set of
four contacts, 4/-.
RESISTANCE UNITS, fireproof, size 10 x lin
wound chrome nickel wire, resistance 2 ohms to
carry 10 amps. 2s. 8d. each.
3-PHASE TRANSFORMERS, 410v. to 240v. at
2kW, size of core 14in. by hin, by 5 square inch
section.
£10.
TAPE MACHINE, fitted Klaxon 220v. D.C. motor
geared drive, rheostat control, 18 ohm relay
complete with tape reel and tape. £7.
AIR PRESSURE GAUGE by famous maker.
10in, dia., reading 0-4,000 lb. per square inch,
as new, in case. £7 108.
SWITCH FUSE in wrought iron case, 3-way, for
400 volts at 40 amp. 48/..
MOVING COIL ampmeter reading 0-350 amps.,
6in. dia., switch board type. Price 13 10s.

P.C.

ROTARY CONVERTER, input 40 volts
output 75v., 75 m/A, A.C., also would make good
50v. motor or would generate. £2.
DYNAMO, output, 20v.-10 amp.
Ball bearing,
shunt wound, speed 1,750 r.p.m. IL
AUTO TRANSFORMERS. Step up or down,
tapped 0-110-200-220-240; 1,500 watts, £7 ;
1,000 watts, £5.
H.T. TRANSFORMER, in case, size 10x 7x 6in.
(no oil), 200v. to 10,000 volts, C./T. output;
21 KVA at 500 cycles, intermittent rating, £8.
METAL RECTIFIERS, size 5 x 41 x 44ins., not
Westinghouse, output 100 volts at 500 M/A,
price 32/9 ; ditto, 51 x lin., not Westinghouse,
output 100 volt at 250 M/A, price 17/8 ; ditto,
output ,
tpprox. 100 volt at 50 M/A, price 101 -.
POWER TRANSFORMER, 4kW, -double wound,
4u0 soft, and ti volts to 110 volts, 50 cycle,
single phase. Price £25.
AMPLIFIER COMPONENTS, from dismantled
American 10-watt amplifiers, all metal cased and
compound filled.
Input transformers, 151- ;
Interstage, 7/8; Push- Pull input, 10/- ; PushPull output, 20/- ; Push- Pull output, 10/- ; Power
Transformers, 12/8 and 25/- ; Capacitor Packs,
10/- aid 20/. ; Reactors, 12/111; Audio Filters, 7/8.
MOVING COIL AND MI. METERS,
FOR FULL DETAILS OF ABOVE AND OTHER
GOODS, SEND FOR LIST, lid.
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WORLD
IN DEFENCE OF FM
TN a letter to the Editor of Broadcasting, Dr. Edwin Armstrong
corrects a statement which recently
appeared in that journal. The statement was " the facts are that it costs
every bit as much to install and
operate an average FM station as it
does an AM."
Dr. Armstrong states in his letter:
"From the very start of FM the
initial cost of equipment and the
cost of operation have been substantially less than AM.
These costs
will steadily decrease with the coming of large-scale manufacture, and
with the introduction of unattended
remote
controlled
transmitters
advantageously placed to dominate
the surrounding terrain.
"It has long been practical to
operate stations of moderate power
in this way. In fact the more exacting requirements of the State
police systems have been met for
years in precisely this manner.
I
believe that the time is not too far
distant when transmitters covering
local areas will be switched on and
operated with as little concern and
attention as is given to the publicaddress systems which are now
standard equipment for every large
hall."
SPONSORED PROGRAMMES
TT was recently reported in the
London Evening Standard that
the B.B.C. Listener Research Department
was " testing
public
opinion on the question of the introduction of commercial broadcasting
after the war."
The Listening Panel, a crosssection of about 5 listeners, were
invited to state whether they would
or would not favour the introduction of commercial broadcasting in
either or both of two forms.
One
was that time should be sold to
advertisers in exchange for allowing
them to mention their products in
the programmes and the second that
Parliament should permit one or
more commercial stations, financed
by advertisers, to operate in competition with the B.B.C.
It was later reported that the project had been cancelled !

00

IN

SCIENTIFIC RESEARCH

the belief that " academic and
industrial research are interdependent and complementary and that
substantial advances in industry
cannot be looked for without corresponding advances in academic
science,
the directors of Imperial
Chemical Industries have offered
to provide eighty Fellowships, to be
held by senior workers in certain
sciences at nine universities in Great

OF
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Britain. The Fellowships will be
of the average value of L600 per
annum.
The dubjects prescribed in the
scheme, which is to operate for an
initial period of seven years, are
physics, chemistry and the sciences
dependent
thereon,
including
chemotherapy; that is to say, any
branch of physics or chemistry
may be included as well as applied
sciences such as metallurgy and
engineering.
COMMERCIAL TELEVISION

AN indication

of the growing interest in, and potentialities of,
television in the United States is
given by the issue of a brochure on
the planning of commercial television programmes by the RKO
Television Corporation.
This corporation has been formed to " make
available to the producers of television
a complete
programmebuilding service." Behind it are the
vast resources, equipment, studios
and research facilities of RHORadio Pictures and Pathé News.
Of the fourteen licensed television
stations in the United States, nine
are now operating regularly in five
cities—some for seven days a week.
There are also fifteen licensed experimental relay stations.
In addition there are 3 applications
pending for commercial stations
covering another 13 cities.

1

OBITUARY

W E regret to announce the death,

by enemy action, of F. J.
Mortimer, Editor of Amateur Photographer, which is issued by our awn
Publishers.
He was a Past President and Honorary Fellow of the
Royal Photographic Society and
had
a long
and
distinguished
career in photographic art and
specialist journalism, having edited
Amateur Photographer for nearly 40
years.
One of the early phases of wireless
development is recalled by the
recent death in France of J.
Bethenod.
From 9 7 onwards he
worked on RF alternators, and a
350 kW machine of his design was
installed at the La Doua
transatlantic long-wave station, near Lyons, in
9
replacing the Poulson arc
formerly used.

10

120,

"WHAT HATH GOD
WROUGHT? ", the message
sent by Samuel Morse when
he demonstrated his system
of telegraphy on May 24th,
1844, is featured on this U.S.
postage stamp issued to mark
the icentenary of the event.

FREQUENCY ALLOCATIONS

SOMETHING
approaching the interim international conference

on frequency allocation for which
Wireless World has pleaded is foreshadowed by a recent annOuncement from Washington. An interAmerican radio conference has provisionally been arranged to take
place in Rio de Janeiro next spring,
to which all countries in the Eastern
Hemisphere will be invited. Postwar communications problems, including the allocation of frequencies
in the Western Hemisphere and the
reorganisation of the International
Telecommunications Union, will be
considered by the delegates.
In view of the growing demands
on the higher frequencies for aviation and marine communications
and for long-distance telegraphy
and telephony, a proposal has been
made in the States to discontinue
international broadcasting as at
present undertaken and thereby
make available many more channels.
It is further suggested that international broadcasting should be
limited
to
point-to-point
relay
systems.
LEE " RADIO" SECTION

I

T has been announced by the
Council of the Institution of
Electrical Engineers that on the
recommendation of the Wireless Section Committee it has decided to
change the name to Radio Section.
The rule dealing with the scope of
the Section has been modified to
read as follows :—
" The
Section
shall
include
within its scope all matters relating
to the study, design, manufacture
or operation of apparatus for communication by wave radiation, for
high-frequency and electronic engineering, or for the electrical recording or electrical reproduction of
sound."
WHAT THEY. SAY

WORDS INTO PLOUGHSHARES.-

S This

young industry has men
of great ability in the leading positions. If in peacetime they can do
for the public what in wartime they

CENTENARY
OF Tilt
TELEGRAPH
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did for the Services, there is no
doubt that— given anything like
reasonable support—they can well
be left to look after the future.— Sir
Thomas Poison, Pye, Ltd.
FREEDOM
OF THE ETHER ?—lt
should be an offence for any British
subject to promote, or assist in promoting,
any
broadcast affecting
Parliamentary elections from wireless stations outside the United
K ingdom.—Th e
Speaker's
Conference on Electoral Reform.
AMERICA'S
RADIO OUTLOOK.—
Progress of the invasion is the key
to future trends in radio production.
If results are good, our present
military-radio surplus will be ample,
and civilian radios' can be scheduled
as 1945 opens. But if the invasion
slows down, another two billions of
military radio may be immediately
called for, deferring any civilianradio
schedules. — Editorial
in
" Electronic Industries," New York.
RELAYING
TELEVISION.—General
Electric engineers have invented a
revolutionary electronic tube, now
being widely used in war applications,
which will make possible
radio relaying of television programmes for quick post-war expansion of the service.—General Electric Company, Schinectady.
PERSONALITIES
Dr. Edwin H. Armstrong, the FM
pioneer, has been awarded the first
Certificate of Appreciation given by the
U.S. Chief Signal Officer " for loyal
and patriotic services rendered the
Signal Corps of the Army of the United
States in the accomplishment of its
vital mission during a period of
national emergency." It is understood
the Signal Corps is now making extensive use of frequency modulation.
Samuel Ruben, of New Rochelle,
N.Y., has also been awarded the U.S.
Chief Signal Officer's Certificate of
Appreciation for his work which has
resulted in the increased durability and
reduction of size of dry batteries.
Edward R. Murrow, who is in charge
of the London office of the C.B.S., has
been awarded the Peabody Radio
Award for outstanding reporting of the
news. The Peabody Awards are made
annually in recognition of " the most
disinterested and meritorious public
service rendered each year by the
broadcasting industry."
Rene Morin has resigned the chairmanship of the Canadian Broadcasting
Corporation
and
is
succeeded by
Howatd B. Chase. Mr. Morin is remaining on the Board of Governors.
Dr.
Augustin
Frigon,
assistant general
manager of the Corporation, is continuing to act as general manager.
Dr. A. Hoyt Taylor, head physicist
at the U.S. Naval Research Laboratories, has been awarded the American
Medal of Merit.
The citation reads
"Dr. Taylor laboured tirelessly in a
course of intensive research and experimentation which eventually resulted in
the discovery and development of
radar."

IN BRIEF
U.S. Signal Equipment.—During the
current financial year the U.S. Signal
Corps
has
an
appropriation
of
$2,130,000,000 for radio and radar
equipment.
This is 83.7 per cent, of
the Corps' total allocation. Over half
the expenditure is for airborne equipment.

HOME SAFELYTHANKS TO RADIO
-/
- NE
far reachin
achievements
of
the electronics industry are being made
available to the Armed
Forces in ever increas I
ng quantities.

Wired Wireless.—A significant amendment in the renewed ten-year agreement between the Norwich City Council
and Norwich Relays, Ltd., is that
"should the Council during the period
of the agreement desire to use its electricity mains and services for the purpose of a relay service it may do so
at any time after two years' notice to
that effect."

Crowe is proud of its
proven ability to
produce
preci sel y
made
electronic
control
mechanisms
in large numbers.
goodialoyer

Kingsley Reel.

Security Ban Lifted.—South African
radio stations are again announcing
their identity. For 21 years they have
remained anonymous to prevent hostile
aircraft from
identifying particular
radio stations; now the ban is removed.
New Address.—The temporary
address of the Radio Component Manufacturers' Federation is 22, Surrey
Street, Strand, London, W.C.2. Emergency telephone calls only should be
made to Temple Bar 1641.
I.E.E. Council.—The following officers
were elected at an Ordinary Meeting
of the Institution of Electrical Engineers
to fill the vacancies on the Council
occurring on September 3oth: President, Sir Harry Railing; Vice-President,
W. J. H. Wood; Hon. Treas., E. S.
Byng; Ordinary Members of Council,
H. Bishop ( B.B.C.), W. N. C. Clinch,
F. C. Winfield and Dr. R. W. Sillars.
I.E.E. Radio Section.—At a meeting
held on May 17th last, the following
were elected to the Radio Section Committee:
Chairman,
H.
L.
Kirke
(B.B.C.); Vice-Chairman, C. E. Strong
(Standard Telephones and Cables);
Ordinary Members of Committee, Dr.
J. Greig ( Northampton Polytechnic),
Dr. S. E. A. Landale (Admiralty Signal
Establishment), E. M. Lee (Belling and
Lee), S. B. Smith (Marconi's W.T.
Co.) and K. J. R. Wilkinson (B.T.-H.).
British Sound Recording Association.
—The Hon. Tech. Secretary of the
B.S.R.A.—D. W. Aldous, of " Strathdee," Studley Road, Torquay, Devon—
informs us that a leaflet is in preparation setting out the objects and future
plans of the Association.
Interested
readers should write for a copy to Mr.
Aldous.
Institute of Physics.—At a meeting
of the Electronics Group of the Institute to be held on September i9th at
5.30 in the rooms of the Royal Institution, 21, Albemarle Street, London,
W.', Dr. A. Sommer, of Cinema Television, Ltd., will deliver a paper on
"Principles of Photo-Electric Emission
and Their Application in Photo-Electric
Cells."
Institution of Electronics.—A lecture
on the Electron Microscope will be
given by Dr. D. G. Drummond at a
meeting of the North-West Branch of
the Institution to be held at 6.30 p.m.
on Friday, September 22nd.
Nonmembers can obtain tickets from L. F.
Berry, 24, Heywood Avenue, Austerlands, Oldham, Lancs.
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By "DIALLIST"
A ir Tip
you remember

that I gave
recently a tip for keeping the
reciprocal of ir in mind if you have
reason to do so; all you have to do
is to ask yourself: " Can Iremember
the reciprocal? "
The number of
letters in those words give you the
answer: o.3183Ice.
A reader tells
me that whilst turning over an old
French mathematical work he came
on a rather remarkable way of
remembering the value of n to ten
decimal places. The aid to memory
here is the sentence: " Que j'aime à
faire connaitre ce nombre utile aux
sages," which may be Englished as
"How I love making known this
number useful to the wise."
The
numbers of letters in the French
sentence (but not in its translation)
give you 3.1415926535.
I can
hardly imagine any ordinary person needing to memorise ir to ten
places.
Here's an English jingle
that gives it to eight:
See 7r here Istate
Correctly to places eight.

Pinning it Down!
Would you believe that in quite
recent times an attempt was made
to enforce legally the all-too- round
figure value of 3 for w?
It was
in that queer part of the United
States where they stand so foursquare for the literal interpretation
of the Bible that a schoolmaster was
prosecuted—you may recall the case
—for teaching the elements of the
Evolution Theory.
In the matter
of it it was argued that the 01(1
Testament told of a " sea of brass"
in the Temple furnishings whose
circumference was 30 cubits and the
diameter ten.
As the " sea" or
basin was stated to be round it followed naturally that the true value
of ir must be plain three!
Actually
those who built the Temple probably had ir taped to the equivalent
of at least two places of decimals
through their contacts with the
Assyrians
and
the
Egyptians.
Either the " sea " was slightly oval
or—more probably—the writer of
the
description
was
using the
approximation for the circumference/diameter ratio generally employed by the non- mathematical of
his time.

iron doesn't get hot enough to do
neat sound work with wartime
solder. Much of this is a good deal
harder, owing to the shortage of tin,
than the corresponding grades of
pre-war days. In fact, even if your
voltage is 230 you may feel that
you'd be glad of a little more heat
in the bit. For most electrical connections, and particularly for those
in radio apparatus, I use Multicore
solder, which flows readily with a
200-230-volt iron heated from 200volt mains; but for the harder types
I like my bit to be hot enough to
singe a piece of newspaper brown
when laid for a moment upon it.
Here's a way of getting that extra
little bit of heat that makes so
much difference.
The heater element is generally situated near the
business end of the iron. Between
the housing of the heater and the
handle are several inches of metal
tube, from which a good deal of
heat is radiated and so wasted.
Bind this part of the tool with
asbestos string (I untwisted a piece
of asbestos string about as thick as
a cigarette and used two strands)
and protect this with a binding of
ordinary string. Besides increasing
the temperature of the bit by a
small but appreciable and useful
amount the binding serves another
purpose:
you don't burn your
fingers if in a moment of a absentmindedness they stray from the
handle on to the metal part of the
iron.
0 0 0

Network Problems
A FELLOW soldier

sends me a
resistance
network
problem
which has apparently caused some
argument in his unit, though it
LI

Another arrangement of resistors.
resistors in the way shown in Fig. 2.
Neither will puzzle the initiated;
but beginners
may
find
them
amusing.
DOD
Riveting
VER tried your hand at riveting? Small jobs, I mean; not
the sort that occur in shipbuilding
or boilermaking. It is a fascinating
art and a very useful one to acquire
for both construction and repair
work. Actually it's not a bit difficult, and if you try it you'll find
a good deal of pleasure in the neat
jobs that you can turn out.
I've
been a rivet addict for years and
riveting has saved me alot of bother
time and again.
Here's a typical
job.
To an existing pressed steel
radio chassis I wanted to fix an
extension measuring din. X4in'. to
hold some additional components.
You can solder steel, but riveting is
simpler and makes a very strong
job. The first thing to do was to
cut out a piece of metal din. x4tin.
to allow for the overlap. Close to
one edge of this were drilled five
holes which were just a push fit for
the rivets.

ri

Doing the Job

DOD
A Little Hotter
TF you happen to live

in a place
where the mains voltage is at the
lower end of one of the ranges for
which electrical appliances are rated,
you may find that your soldering

seems fairly straightforward. Here
it is: twelve one- ohm resistors are
connected in the form of a cube;
what is the resistance between opposite corners such as A B in Fig. ?
You can make the problem a bit
more tricky by wiring up the twelve

The cube problem.

Actually I had no ready-made
rivets of suitable size in stock and
they aren't easy to obtain nowadays.
But I had some tin. nails
made of softish brass with round
heads. One of these was pissed
through the drill plate and the
appropriate drill chosen. The plate
was drilled as already described and
corresponding holes were drilled in
the chassis. One of the nails was
put through the middle hole in both
plate and chassis and shortened
with end cutters so that about 71
gin.
was left protruding. The work was
now placed on a block of steel, the
head of the nail resting on the
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block and the cut-off end pointing
upwards. The next process was to
deliver fast, light blows on the end
of the nail with the round end of a
small
ball-pane
hammer.
This
burred over the end of the nail,
shortening It and forming a second
head. The two pieces of sheet
metal were thus drawn together,
and when they were nearly tight
the second rivet was put in in the
same way. The job was finished by
a tightening of all the rivets and
the neat shaping of their second
heads with the ball- pane hammer.

Useful Tips
Here are one or two tips that you
may find useful if you haven't tried
riveting before. First, the holes
drilled must be a close fit for the
rivets; if the rivets aren't tight in
their holes you can't do sound
work.
Second, if you can't get
proper rivets use nails of softish
brass or copper—you can usually
buy flat-headed copper tacks tin.
long from ironmongers.
Third,
don't leave too much protrusion
when you snip off the end of your
rivet.
Lat, don't use too heavy
a hammer and remember that many
fast, light blows are far more effective and make for much better work
' than a few hard ones.
D

Three-phase in the Home

T

HE recent article in The El ec trician (
quoted in last month's
Wireless World) on the virtual
elimination of the most poisonous
types of interference with wireless
reception by the adoption of the
three-phase
motor for
domestic
appliances made good reading. As
the writer says, the installation of
three-phase circuits in our houses
could lead to the disappearance of
that kind of interference as we know
it nowadays; it had in fact done so
in Germany before the war.
The
Germans are canny folk in some
ways, even if they are crassly stupid
in others. They foresaw that manmade interference in wartime might
cramp the style of various military
radio devices and they decided to
do away with it. Idon't know how
long ago three-phase supplies came
into regular domestic use in that
country, but I do recall that the
radiation of interference was made
a punishable offence in Hitler's
Reich in 1937 or ' 38. Our outlook
is different: there is no war motif
underlying the bulk of our legislation; but we might well take a leaf
out of their book by outlawing interference , and
by
introducing
domestic three-phase circuits. Certain it is that the development of
short-wave wireless and of television
will stiffer in this country if we
don't.
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Could it be Done ?
The present voltage limits for
household purposes date back to a
time when wiring systems, switches
and safeguards were not nearly as
good as they are now. As " Supervisor" pointed out in The Electrician, there is little, if any, more
risk of accident with 400-volt threephase than with 230- volt singlephase supplies. The objection may
therefore be ruled out.
Probably
the chief kick against the compulsory use of three-phase motors in
domestic appliances would come
from manufacturers, on the grounds
that they have to cater for customers who have DC supplies and must
therefore use universal motors.
It
is only a matter of time for all
supplies to become standard AC
and, so far as we can see, progress
in this direction should be rapid
when the war is over.
The case
could be met by making it an
offence to use any but a three-phase
motor on AC mains after a certain
date.
I believe, though, that the
best results could be achieved not
by legislation but by the influence
of the manufacturers themselves, in
whose interest it would be to educate the public up to the enormous
advantages
of
the
three-phase
motor, which is much more sturdy
and reliable than its universal
counterpart. The latter would then
die a natural and unlamented death,
as more and more of the still existing DC supplies are changed to AC.
to,

ODD

Resonance ?
A CORRESPONDENT,

who is at
ix pains to point out that he
makes no claim to be psychic or
anything of that kind, writes to tell
me that he has the curious gift ' of
being able to tell whether 5o-cycle
AC is flowing by merely touching
the insulating covering of a conductor. " If, for example," he
writes, " I put my finger on a pear
switch or a torpedo switch, I can
feel the current when it is in the
'on' position." I can only deduce
that my correspondent's natural
frequency is 50 c/s and suggest that
when opportunity arises he should
plot his response curve, carefully
examining it for peakiness or signs
of hump should he be feeling under
the weather!
A fellow Iknow used
to claim that his natural frequency
was that of the local broadcasting
station and that he could enjoy the
programmes by holding a crystal
lightly between his teeth. When he
had his appendix removed he feared
that the loss of a turn might necessitate recalibration; but all was well,
for he found that reduced inductance had been offset by increased
capacity and he soon became used
to his new L/C ratio.

THE " FLUXITE

QUINS"

AT WORK

How many times have Isaid,
When you're testing a set that's gone dead.
And you dash for FLUXITE,
Don't go wild, you young sprite,
AND RUSH OUT WITH THE 'PHONES ON
YOUR HEAD '"

•

See that FLUX ITE is always by
you — in the house — garage
workshop — wherever speedy
soldering is needed. Used for
over 30 years in Government
works and by leading engineers
and manufacturers. Of all Ironmongers—in tins, 8d., 1/4 & 2/
8.

•

Ask to see the FLUXITE
SMALL-SPACE SOLDËRING
SET—compact but substantial—
complete with full instructio11s,
7/6.

•

TO CYCLISTS!
Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire at the crossings AND SOLDERED.
This makes
a much stronger wheel. It's simple—with
FLUXITE—but IMPORTANT.
The FLUXITE GUN
puts FLUXITE where
you want it by a
simple pressure.
Price 1/6, or filled, 2/6
ALL MECHANICS WM "

V\I

.

}MITE

IT SIMPLIFIES ALL

SOLDERING

Write for Book on the ART OF - SOFT"
SOLDERING and for Leaflets on CASEHARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price la. each.

FLU XITE LTD.
(Dept. W.W.), Bermondsey Street, S.E.I.
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RECENT
AIRCRAFT INSTALLATIONS
TN order * to minimtse the risk of
.1. collision and to facilitate traffic

control in conditions of low visibility
an aircraft radiates a carrier wave the
frequency
of
which
is
controlled
through a variable condenser geared to
the moving part of an aneroid, so as
to
indicate
automatically
the
instantaneous altitee of the machine.
Simultaneously a modulating note,
indicative of the direction in which the
craft is travelling in azimuth is
superposed on the carrier through a
coil, the effective inductance of which
depends upon the instantaneous angle
between the fore-and-aft Him of the
craft and the N-S line of a magnetic
compass associated with the coil. This
controls a modulator which provides a
distinctive frequency for any particular
course, a change of direction from N
to S through east being distinguished
from the direction N to S through
vest, by sub-modulation.
A receiver is also provided for picking up signals radiated from any other
aircraft in the vicinity.
Reception is
synchronised to occur only during the
intervals between transmission on any
given machine. The receiver may also
be used to give an indication of the
relative distance, based on signal
strength, of the machine with which it
is co-operating.
Square D Company.
Convention
date ( U.S.A.) February 5th, 1941. Nos.
559243 and 559 259.

CATHODE-RAY TUBES
I'HE fluorescent screen of a cathode1 ray tube is liable, in the course
of scanning, to be injured by various
forms of ionic bombardment. Negative
ions. come from the cathode and are
subject to the same deflecting fields as
the electrons, but respond differently,
owing to their smaller charge-to-mass

INVENTIONS

A Selection
of the More Interesting
Radio Developments
ratio. For. this reason, they travel in
a substantially straight line and so
always strike against the centre of the
screen, thereby causing what is called
"ion-spot." Positive ions may also be
attracted towards the screen by local
potential gradients created by secondary
emission; these cause small blemishes
known as " smudge."
According to the invention, the screen
is covered, on the side facing the
"gun," by two separate protecting
layers, the combined thickness of
which is still permeable by the normal
scanning stream. The first layer consists of pure aluminium, five to ten
molecules thick, and the second of
aluminium oxide which is made at
least double the thickness of the first.
The oxide layer serves to absorb the
energy of the negative electrons, whilst
the metal layer prevents the migration
of local positive ions to the sensitive
surface of the screen.
Marconi's Wireless Telegraph Co.,
Ltd. (Assignees of R. R. Law). Convention date ( U.S.A.) May 9th, 1941.
No. 55933 1•

T

TELEVISION

AERIALS

HE aerial for a television receiver
is mounted inside the cabinet, so
that it can conveniently be re-tuned
when necessary, and its directional
properties utilised. •
As shown in the diagram, either a
pair of dipoles P or a frame aerial F
can be switched at choice into circuit
with a transmission line L. which is
terminated by different input couplings
A, B, C, D, to the grid of the first
valve of the set. The various couplings
are adapted, either by the addition of
an extra length of line Li or by suitable loading reactances such as the condensers K, Kr and Hz to vary the
effective electrical length of the transmission line in order to tune the circuits
to a selected waveband.

The frame aerial may be made of
lin. copper tubing which is bent into

a square of r6in. side.
This is
mounted for rotation about vertical
and horizontal axes, so as to make the
best use of its directive properties, and
more particularly for reducing the effect

of local sources of disturbance.
The
overall length of the two dipoles is,
say, 17M., and they also are rotatably
mounted. The frame aerial is screened
at the high-potential parts, whilst the
dipoles are capacity-loaded at each end.
The smallness of the aerials is offset
by their high " Q" factor, which
ensures sufficient damping to cover a
six-megacycle channel on each of the
available tuning switches.
Philco Radio and Television Corpn.
(Assignees of W. H. Newbold).
Convention date ( U.S.A.) December 14th,
1940. Na. 559423.

BATTERY VOLTAGE INDICATOR
LTHOUGH the end of the useful

A life

of a high-tension battery is
generally indicated well in advance, by
the usual symptoms of falling voltage,
these are apt to be ignored thy the
optimistic listener until the set finally
gives up the ghost at some inconvenient or critical time. Failing a voltmeter it is hard to know when, for
instance, a nominal no-volt unit has
dropped 30 volts and is ripe for replacement.
An ordinary incandescent lamp connected across the cells is not easily
adapted to give the indication required,
whilst its current consumption would
prove a heavy drain. Instead, the inventors use a small gas-filled glow lamp
to serve as a permanent watch-dog. A
tube of this kind can be designed to
quench at a voltage of, say, 25 per
cent, below the ignition voltage, and
to consume less than one-tenth of a
watt.
Akt.
Etectrod.
Convention date
(Sweden) November 15th, 1938.
No.
559513.

T

0

DIRECTIVE AERIALS

prevent
undesired
reflection
effects, it is necessary, in the first
place, to match the impedance of the
aerial to that of the feed line. In the
case of the " vee" or " double-vee"
(rhombic) type of directive aerial, the
problem is further complicated by the
fact that the angular arrangeaient of
its limbs causes the aerial impedance
to vary exponentially from a minimum
at the close-set terminals to a maximum at the pciint where the aerial conductors are most widely separated. As
a result, reflection losses are set up
within the actual framework of the

aerial.

1-1
L./

Aerial system designed for installation inside a television receiver cabinet.

Wireless World
According to the invention, each limb
of the aerial consists of a hollow
"cage" or " sausage" made up of,
say, six identical wires.
These are
threaded through supporting rings so
that each cage is of circular crosssection throughout, though the diameter
of the cage increases from one end of
each " vee" limb to an intermediate
point, and then decreases to the
opposite end of the same limb. This
ensures a smooth gradient of impedance
along the length of the aerial, and so
reduces losses due to internal reflection.
Standard Telephones and Cables, Ltd.
(Assignees of C. R. Burrows).
Convention date ( U.S.A.) July 2nd, 1941.
No. 559886.
VARIABLE CONDENSERS

A

N outer tube (2 is insulated from
two inner coaxial' tubes C2, C3.
C2 is fixed and is threaded to allow
C3 to be screwed in and out by means
of a control knob K. This alters the
effective area of overlap 2, 3 between
the outer sifrface of C3 and the'llinner
surface of CI, thus varying the overall
C33

2

I

C I C2

Compact capacitor.
capacity of the unit.
It should be
noted that the gap I, 2 formed when
the unit is partly unscrewed, as shown,
has no appreciable capacity effect,
because the external screw thread on
the tube C3 is too, widely separated
from the outer electrode Cr.
The
arrangement gives a comparatively
large tuning range to a condenser
having small dimensions.
Two or more similar units may be
combined or interleaved to form one
coaxial assembly, with ganged control
from a single tuning knob. The single
unit shown can be applied to a
nominally " fixed " condenser, in order
to compensate for changes in temperature or humidity.
A. Faber. Application date August
26111, 1942.
No. 559627.
FM TUNING INDICATOR
tuning of afrequency- modulated
1. receiver is complicated by the fact
that three widely separated resonance
peaks occur within each signal waveband, the presence of the two outer
ones being due to the slope of the
detector characteristic.
At the same
time the full benefit of the high signalto-noise ratio given by this type of
modulation can only be secured when
the set is accurately adjusted to the
true or centre peak of resonance.
To simplify the problem an auxiliary
AF note is deliberately introduced
during the process of tuning, by switching in a tapping from the mains-supply
transformer to the screen grid of the
last IF amplifier.
It is known that
the ordinary balanced diode type of
frequency
discriminator acts
automatically to wipe out any amplitude
modulation that may be superposed on
the signal, provided the circuits are
accurately tuned to the centre frequency of the signal carrier, but riot
- rHE
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otherwise. The set is accordingly adjusted until the sound of the mains
"hum" disappears, whereupon the tapping from the mains transformer is
switched off, leaving the set ready for
reception.
Philco Radio and Television Corpn.
(Assignees of C. T. McCoy and P. McF.
Craig).
Convention
date ( U.S.A.)
October 21st, 194i. No. 559555.

T

CHASSIS

CONSTRUCTION

O* facilitate inspection and repair
the component parts of a wireless
set are distributed over the four shelves
or panels provided by a cross-shaped
carrier or supporting member. This is
conveniently made by jáining together
two L-shaped metal plates, which give
the required cruciform cross-section.
The carrier is mounted between two
rectangular end pieces, so that the
whole forms a rigid assembly.
When withdrawn from its outer
casing the carrier can be turned to rest
firmly on any one of the four sides of
the rectangular end pieces, thus allowing the operator to bring any selected
component into the most convenient
position for servicing.
The cruciform shape of the internal
carrier also serves to divide the outer
casing into four separate rectangular
compartments, which are mutually
screened from each other.
Stratton and Co., Ltd., and H. A. J.
Laughton.
Application dale September 5th, 1942. No. 559877.
BEAM

AMPLIFIERS

DELATES
flecting plates
to the orfocusing
electrodes
andofdea
cathode-ray type of tube, particularly
when used as a beam amplifier.
It is pointed out that if the electron
stream is allowed to fill substantially
the whole of the space between the
focusing plates, a high degree of aberration will occur because, in effect, the
full aperture of the lens is being used.
According to the invention the plates
on opposite sides of the stream are set
parallel to each other, as usual, for
most of their length, but their ends
are flared outwards to double the
normal separation.
The axial length
of the flared part is made equal to the
transverse distance between the parallel
parts of the plates.
The result is to
double the effective aperture of the
flared portion, or lens, relatively to the
normal width of the electron stream,
and to reduce the aberration ratio substantially to unity.
In this way the
stream can be concentrated into a
narrow ribbon in the vicinity of the
twin output anodes or targets.
Input signals are applied across one
of the pairs of focusing plates, which
•then serve as deflecting electrodes to
sweep the beam from one to the other
of the two anodes, the resulting changes
of potential across the latter providing
the amplified output.
Western Electric Co., Inc. Convention date ( U.S.A.) May pst, 1941. No.
560453.
The British abstracts published
here
are
prepared
with
the
permission of the Controller of
H.M. Stationery
Office,
from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/- each.

The
new Vortexion 50 watt
amplifier is the result of over
seven years' development with
valves of the 6L6 type. Every
part of the circuit has been carefully developed, with the result
that 50 watts is obtained after
the output transformer at approximately 4% total distortion.
Some idea of the efficiency of the
output valves can be obtained
from the fact that they draw
only 60 ma. per pair no load, and
160 ma. full load anode current.
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 frequency response has been purposely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coil.
A tone control is fitted, and the large eight.
section output transformer is avatlable to
match, 15-60-12S-250 ohms.
These output
lines can be matched using all sections of
windings, and will deliver the full response to
the loud speakers with extremely low overall
harmonic distortion.

PRICE (with 807, etc. type valves) £18.10.0
Plus 25% War Increase
MANY HUNDREDS

ALREADY

IN

USE

Supplied only against Government Contracts

VORTEXION LTD.
257, THE BROADWAY,
WIMBLEDON,
S. W.19.
'Phone: L/Berir 2814
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New Thoughts on

VOLUME EXPANSION
Contrast Should be Proportional to Size of Room

Q

two extremes we have the quinUITE a lot of effort among
By THOMAS RODDAM.
devotees of high-quality retets, octets and small string
production is now going into
orchestras, which,
playing at
ments given above will not apply
parties ( or should one say recepthe construction of circuits for
to the happy listener who receives,
tions?) have an effective audience
contrast expansion. In the view
in a quiet and lonely room, a proof the order of ioo. Turning to
of the writer, this effort I
S misgramme compressed from its
directed, and it is the intention
individual
performances,
the
original 6o, 8o or even izo db.
range of levels in a " fireside
of these notes to make a case
range to possibly 30 or 40 db. by
chat"
is small—the listening
against contrast expansion for
broadcast listening. There is, of
an electrical device.
Such a
group is the family; for the larger
course, the normal reasoning that
audiences at Nuremburg rallies,
listener, if the field strength at
his receiver is high, will say that
vast changes of levels were
as the compression of the proby expansion complementary to
adopted to produce the desired
gramme is not effected by a
the original compression he can
effects.
simple electrical device, restorarestore the programme to its full
We judge numbers logarithmiction cannot be so effected. This
original, limited only by the
ally; we talk of half-full theatres,
is a well-known argument and the
of there being twice as many
linearity of the intervening cirusual reply of expansion enthucuits and the absence of binaural
people as usual at a meeting. Let
siasts is that inaccurate expansion
us plot range against audience size
effects. The writer believes that
is better than none at all.
this is not so, for reasons which
using a logarithmic scale for the
A second, and in my view
size of audience. We can see that
he has never seen given elsewhere.
wholly
satisfying,
argument
a linear relationship is probably
against expansion is also known.
Audience : Contrast Ratios
correct, so far as the word " corThe environment of the average
Let
us
consider
the
raw
rect " can be used of such intanlistener is not a silent one. Passmaterial with which we are dealgibles.
ing traffic, bird singing, the noise
ing. The material which merits
of the fire, and of the movements
120
most attention is music written
of other members of the houseand played for concentrated lishold; all these produce an amelm 80
tening, and we should also conbient noise level which serves as
sider
talks
and
public
speeches.
a distraction and as a desensitisZ.
0
40
In
considering
musical
proing influence to the ear. For com20
grammes we shall exclude broadfortable listening,
the lowest
o
10
. 00
1,000
casts of piano music; the piano
levels of programme should be
can be played as achamber music
SIZE OF AUDIENCE
about io db. above the level of
solo instrument or as a partner of
the click of Aunt Fanny's knitContrast range plotted against
an orchestra, and its range is
ting needles. The average level,
size of audience.
completely under the control of
however, should be such that the
The size of the audience is an
the player. With strings the convoice of the announcer is at
index of the size of the room. No
trast is produced by variations beordinary speaking level. Orchesone likes to live, like Citizen
tween small groups of players and
tral tutti should not completely
Kane, in a room far too large; no
the whole orchestra. In general,
deafen the listener. In fact, howone really likes a room which is
we find that the contrast of our
ever, even without expansion, the
too small to move about in
material is related to the size of
range transmitted is such that a
Thus, as the contrast is proporthe audience for which the music
fixed
volume
control
setting
tional to the size of audience, we
was written.
The contrast of
means that on a summer evening
which a large orchestra is capable •can say that the contrast should
a concert will be forced on a silent
be proportional to the size of the
is of the order of 8o to izo decineighbour, or drowned by the
room.
bels; this corresponds to an
lawn mower of an energetic one.
This, then, is the conclusion
audience of several thousands;
This, then, is the practical case
reached. If the receiver is so dethe music itself, if early i9th cenagainst éontrast expansion. The
signed that any desired contrast,
tury, was written for a smaller
answer to it is usually produced
compressed or expanded, can be
orchestra, but concert halls, too,
by some fortunate individual who
obtained, abandon all academic
were smaller, and the composer's
lives in the heart of the country,
ideas about the contrast needed in
expectation of 70 to 90 decibels
with no traffic, no neighbours,
the place where the performance
contrast is in proportion. At the
and no Aunt Fanny; he can say
is actually taking place. The deother end of the scale, the family
quite truthfully that he thinks
fining quantity is the size of the
group listening to a sonata will
these factors are over-rated.
listener's room and the contrast
not expect mpre than about 20
Expediency is a bad master,
should be controlled to suit this.
decibels contrast. Between these
and the two anti-expansion argu100

p, .0
0

WIRELESS WORLD
Usually compression rather than
expansion will be needed.
There is no reason to fear a loss
of emotional values.
Twenty
decibels in the home is worth
sixty in the concert hall.
The
writer has spent some time listening to programmes with greatly
compressed range. His experience
showed that quite quickly the ear
grows accustomed to weighting
changes of level, and to regarding, say, so db. change as something really important, and the
effects of, say, 30 db. crescendo
in the original are appreciated
with much smaller level changes
in the home.
Just as we can
graduate from the pentatonic
scale of the bagpipes to the subtleties of quarter-tones, so, very
quickly if broadcast listening is
our main source of music, we can
derive full enjoyment from very
compressed programmes.
The advantage of compression
in the home is not confined to
serious listening. Music used as
a background gains as well. The
function of background music is
to provide a level of non-significant sound which will mask significant and disturbing sounds. If
the level is too low it fails to provide full masking; if it is too high
the music insists upon being itself
significant.
By compression we
can reduce the intervals in which
either outside sounds or the protective screen obtrude and thus
improve the efficiency of our
background.
For those who wish to test the
soundness of these proposals, the
following course is recommended.
Construct a compressor by modification of your present expansion
circuits. Listen seriously to this
for a few days with acompression
ratio of, say, 3: s (6o db. reduced
to 20 db.). Then increase the range
slightly, say, by bringing the
compression ratio down to 2 : i(6o
db. reduced to 30 db.). Regarding
this as the final answer, listen to
it with the enhanced level sensitivity that the high-compression
listening has produced.
This
second period should enable a
„ decision to be made.
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ALTHOUGH

concealed today
ri in tropical kit or battledress,
without its familiar trademark,
discerning technicians can easily
recognise the well-known brand of
BULGIN RADIO PRODUCTS
in every piece of Service radio
apparatus.
Today, as in the
past, they stand predominant for
originality, design and reliability,
ready to co-operate in the future,
in the shape of " things to come."
(Please quote priority and Contract Nos.)

"The Choice of Critics"

t
.

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

Registered Trade Mark

A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, ESSEX
Radio and Electrical Component Manufacturers.
TEL :RIPPLE WAY 3474 (
5 lines).
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UNBIASED
Dream Jet

manufacturers used to spend
CAR
a lot of money in research work

during the last peace in an endeavour to produce a vehicle which was
absolutely womanproof, or, in other
words, so absurdly simple to drive
that even a woman would be hard
put to it to muck things up, but
needless to say they never succeeded. Even had they produced a
truly " one-knob " car either it would
have been woefully inefficient or the
innards would have become prohibitively complicated.
One of these
two things nearly always occurs
when an attempt is made to produce
a piece of mechanism which is excessively simple to operate.
The
one exception to the rule seems to
be the push-button wireless set, of
which Ihave always been so strong
a champion, so far as the ordinary
listener is concerned.
In the case of push-button tuning
of the correct type the set can not
only be made adbsurdly simple to
operate but it can be allowed to
have far more efficiency-producing
complications than would be feasible
in an ordinary knob-tuned set.
Without push-button tuning such a
set would tend to become reminiscent of a government department,
bristling all over with controls. If
push-button tuning is adopted we
can, by the use of a sufficient number of cama on the push- rod associated with any particular station,
cause the set to have optimum circuit coupling and, in fact, optimum
everything else for the most efficient
reception of the particular station
concerned.
There is nothing new
irk this suggestion, since I myself as
well as others have advocated it
again and again in this journal.
The thing which brings the whole
idea to the forefront once again,
however, is the article on voice-controlled devices which appeared in
the August issue of this journal. By

By
FREE GRID
•
buttons. When this idea gets to the
production stage it will only be
necessary to bawl at the set and the
appropriate station will be tuned in.
If a crooner or other offensive noise
butts into the programme a curt
order to " put a sock in it" will
be all that will be needed.
It doep seem, however, as if there
is still one small point which has
been
overlooked,
and that is that
unless the microphones associated
with the apparatus
are not to be made
unduly
sensitive
they will have to
be mounted near
our armchairs.
A
multi - wire
cable
link to the receiver
is unthinkable in a
wireless
household; it would be
no better than the
armchair
pushbutton controls with which some set
makers used to supply us before the
war. The only solution is a miniature wireless transmitter linking
microphone and receiver, and until
this is produced I for one will
have nothing to do with voice
control.

Echoes of 1940

QINCE it seems to be the fashion
nowadays for people in high
places to tell us all about what a
close shave we had in 1940, and
how near we came to the brink of
the abyss, I see no reason why I
should not follow suit and reveal
to you a certain radio aspect of
Adolf's preparations for the
invasion of Britain.
As you well know, quite
early in the crisis period of the
war the B.B.C. started to pre' pare against sudden invasion
by getting us acquainted with
the tonal idiosyncracies of their
announcers by causing them to
tack their names on to each
news bulletin.
The B.B.C.
authorities are as a matter of
Shuffling over in your carpet slippers.
fact still doing this; no doubt
tl* adoption of this excellent idea
they know their own business best.
the one remaining objection to my
Unfortunately for the B.B.C.,
ideal push-button set is removed,
their well-meant precautions would
namely, the necessity of shuffling
have played right into the hands of
over in your carpet slippers to the
the Germans, had they invaded us.
set in order to prod one of the
Hitler's technical experts had made

elaborate preparations so that wellknown voices like those of Alvar
Liddell and his fellow-announcers
would have been replaced by others,
the imitated accent being so perfect
that even the announcers' wives
would have been deceived. Believe
me, that is saying something, as any
of you married fellows know.
One cannot help but admire the
ingenuity of the scheme and the
painstaking way in which it had
been prepared. As in the case of
most great schemes, the basic idea
was absurdly simple. I suppose
that all of you are familiar with the
Walt Disney cartoon films and are
also acquainted with the fact that
each individual " frame" of the
.
LI,

Chinese anticipation
of Pfenniger.
)
G.,-E Le

e

•

a

original is not drawn personally by
Walt Disney. Such a thing would
be almost_ impossible for one man to
accomplish and, of course, a team of
artists is employed under his direction.
In this case the magic name is not
Walt Disney but Rudolf Pfenniger,
who, as described many years ago in
Wireless
World,
succeeded
in
making reproductions of the human
voice and of other sounds, not by
recording them in the ordinary way,
but by studying sound tracks of
ordinary records and then copying
them manually, eventually learning
what kind of indentation was made
by each delicate and subtle tonal
shade in the world of sound.
Actually Pfenniger was not the
first in the field by any means, and
in Wireless World of January 12th,
1934, I produced evidence that
the system was used for a utilitarian
purpose by Chinese farmers, and I
reproduce herewith the sketch I
made at the time, which is, Ithink,
self-explanatory,
an
interesting
point being the substance of which
the diaphragm of the reproducing
sound box was made, namely, a
tightly stretched missionary skin.
It was indeed fortunate that Adolf
did not actually invade, as when I
laid my information before the
Ministry of Home Security they
failed utterly
to appreciate its
importance.

III
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D.Sc., M.I.E.E.
He is one of the " back-room
boys " of the Philips organisation —
the team of physicists, electrical and
mechanical engineers,
metallurgists

and

other

chemists,
scientists

whose work has helped to establish
and maintain Philips supremacy in

the field of radio communications,
electronics and applied electricity.
Their

work

today

is

neces-

sarily secret, but it will eventually
result
Philips
come.

in

new

products

and
in

still
the

better

days

to

PHILIPS
LAMPS * RADIO * X-RAY
COMMUNICATIONS

EQUIPMENT

AND ALLIED ELECTRICAL PRODUCTS
PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2.
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Iam the c.g.s. unit
of energy—you'll
find me in every
radio circuit.

-I'M AN

ERG

When Victory rings down
the curtain on War, we
shall again be able to

ERG is the trade mark that will
identify our products of quality—

provide you with cabinets
of tasteful design.

small parts for big jobs.

ERG
1021a,

RESISTORS

FINCHLEY

ROAD,

LTD.

LONDON,

E

N.W.11

PHONE : SPEEDWELL 6967

w1? 13.171i22

I.

Liquid Silver, Platinum and Gold

hded

for metallising CERAMIC,
MICA, qUARTZ or GLASS.

lOWLOSS CABLES

Low melting- point SOLDER from 70*C.
Non-corrosive Liquid FLUX
purposes. A.I.D. Approved.

for

all

TYPICAL EXAMPLES

electrical

Agents for Australia: A. S. HARRISON & CO. PTY. LTD.
85, CLARENCE STREET, SYDNEY.

—

I

IPSWICH
RD., TRADING ESTATE,
SLOUGH, BUCKS. Phone: Slough 20992

TYPE

C.4

IMPEDANCE OHMS

213

CAPACITY mmf/fL.

5

ATTENUATION

TRANSRADIO LTD.
16, THE HIGHWAY •

BEACONSFIELD •

4 •

BUCK S.

DIRECTIONAL
HORN
LOUDSPEAKERS
Designed and specially
treated to avoid unwanted resonances.

H. J. ENTHOVEN & SONS LTD.
230

THORNTON

ROAD,

WEST

CROYDON, SURREY

AMPLIFIERS
& COMPLETE
FACTORY
INSTALLATIONS

11Price

Length 34", flare opening

£9.10.0

28'

12'.

15 ohms,

INDUSTRIAL AMPLIFIER & TELEPHONE CO.
Tower Works, Old Town, Clapham, S.W.4,

THOrnton Heath 2462

x

handles 10 watts.

Tel.: MACaulay 3200

COVENTRY RADIO r
COMPONENT SPECIALISTS SINCE

1925.

Send Id. Stamped Envelope for Latest List
of Components.

W. BRYAN SAVAGE

D.C.C., D.S.C., Enamelled and Tinned
Copper Wires, 47 swg. Nickel Chrome
Wire, Yaxley Switches, Ceramic Con-

LTD.
Expert assistance in the solution of
problems relating of

densers, Wire - wound Potentiometers,
1 / 10th-Watt to 5-Watt R es istor s,
Transformers, Rectifiers, Westectors and
many other items.
Prompt Service.

THE
191,

Satisfaction Guaranteed.

COVENTRY
DUNSTABLE

COMPANY,

ROAD,

LUTON.

ee.

seGcri e ete
0' 92'
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eTRANSFORMERS, CHOKES
eAMPLIFIERS
ePOWER UNITS
and Specialised Equipment
embodying
ELECTRONIC

CONTROL

WESTMORELAND RD., N.W.S
MiMil
COLINDALE 7131
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NEW RECEIVERS AND AMPLIFIERS
UALITY
amplifiers, no 200-250v, 41 .
.w.
CWISSIFIED ADVERTISEMENTS
Rate 6,- tor 2
Egns.; 11w, output imped. to requireline. or less and 3 - for every additional line or part
ments, llgns.; s.a.e. for leaflet—John Brierthereof, average lines 5-6 words. Each paragraph
1. St. Paul's Ave., Lytham St. Annes.
charged separately, Press Day : October iune. first
ENRY'S offer.—Ac/dc Mid. T.R.F. kit et
post Friday. September 8th, one day earlier at branch
parts, med. wave, complete with chassis,
offices. Box Numbers 2 words. plus 1 -. Deposit
System: particulars on request. No responsibility
calves, speaker and circuit, nothing else t..
accepted for errors.
buy, excellent results, £8/10; carr. pd., c.w.e.
only.—Henry's, 5, Harrow Rd., Paddington.
W.2. Pad. 2194.
[ 2992
A MPLIFIERS.—Complete
equipment
for
-41 P.A. industrial, dance and stage installations and portable apparatus from 15 to 150w;
early deliveries; illustrations and spec. on
e•••• .....••••••••••••..•• •••••• ••••••••••••••••••••••••edennt
request.—Broadeast and Acoustic Equipment
Co., Ltd., Broadcast House, Tombland.
Nor
wich 26970.
[
2963
/10
only.—New
7-valve " Wirelese
World " Quality amplifier with tone
control stage, 8wattis push-pull triode output,
price includes super Quality triple cone, 12in
permanent magnet speaker with large matched
output transformer and all valves; as above
but with 15watt tetrode output, £ 25/10; ideal
for realistic reproduction for public address,
limited number available.—Bakers
Sel[
h
2u
7r
7s
2
t
The
advance
of electronic
Radio, 75, Sues
« Rd., B. Croydon. Tel. Oroy
clon 4226 for demonstration.
engineering has been pheno .P.
RADIO
SERVICES,
Ltd.,
offer
menal.
With it transformer
Philips 11v television chassis, complete
technique has grown in comless valves, £ 12/10; new radio chassis, comprising 7 screened coils, 31 cond. 30 res., 8
plexity. Specialised study is now
oct. v.-holders, vol. cont., etc., 29%6; 5w ae/
essential if the most advantageous
de
salves.
3valve chassis type, in cluding
employment of a transformer is
valves. £ 6110; new Crosley 6v car radio, 2
wavebands, push buttons and manual control.
to be guaranteed.
all suppressors and fitments complete, 16gns.;
Ward under-car aerials, 18/6; car plug and
The unique knowledge and
distributor suppressors, 2/6; dynamo condenexperience
of our Technical
sers, 3/-; vibrators, 6v, 4- or 6-pin, 15/-; we
now again offer few Rothermel crystal gramo.
Department can
be directed
pu., without priority, £3/18/9; civilian warupon your problems if you so
time receivers, au, £ 12/3/4; battery, £ 10/19:
desire.
customers are invited to register their names
with us for early delivery; no cash acceptel;
Meico m.c. mike and trans., £5/10; Sin p.m.
Let us help you in your
speakers, 19/6; also few 10in, llin and 12in
development work by offering
p.m. heavy duty spkrs., price on application;
constructive criticism concerning
cathode ray tubes, 9ih magnetic, £5; electrostatic
3in, tigns.•' mains trans., 350-0-350 4v
your proposed transformer applior 6v heaters, 29/6; standard 4v or 6v recations.
placement bobbins, 19/6; 0.5amp 3-core line
cord. 5/- yd., 70 ohms per ft.; Bell trans.,
5/11; high grade ac eliminators, 4gns. ( no
charger); & H. Elliott, 30-0-30 ma, meter,
4M dial, £ 3; Elliott switchboard, 0-60 voltmeter, Tin ( res. 150,000 ohms), £ 6, as new;
a few precision 0-1ma meters occasionally
available. £ 3/13/6; Dubilier 2nuld 650v metal
box type, 4/-; vol. cent's., 3/6; with switch.
5/6, all values available; dual range coils,
Transformer Manufacturers,
a. and h.f., with reaction ( circuit supplied),
76-78, PETTY FRANCE, LONDON,
t 12/6 pr.; valves, British and American, most
types. list prices; Radio Valve Manual, 3/6;
Telephone: A88ey 2244
120v ht, battu., 15/6; 2v 45amp glass seems..
11 /-; 1,000w kettle immersion elements, 19/6:
s.a.e, with enquiries; over £ 4 carriage paid;
satisfaction guaranteed.—H.P. Radio Services,
/...........••••••••••••••••••••••••••••••••..........•••••••••••••••••••••-ni
Ltd., 55, County Rd., Walton, Liverpool. 4.
Tel. Aintree 1445. Establishel 1935. [ 2965
RECEIVERS, AMPLIFIERS—SECOND-HAND
rpROPHY 6 Communication receiver, as new,
-L £ 15.-41, Ashenden Rd., Guildford. [ 2998
'LIMY Auto-radiogram, Hallicrafters' 5x28
.1-1 receiver both good condition.—Box 3181.
DDYSTONE Communications receiver, with
.12.4 speaker
to
match,
perfect condition;
offers.—Graham. 5. Hilton fil.. Rugby. [ 2984
ALLICRAFTERS Sky-Buddy and twostage pre-selector, spare valves; £14. Martin. 3, Cliff Ave., Loughborough, Leics.
We are doing our best to
.W. PX4, PP, Quality amp., as new, with
valves and elec. gram. motor; £ 26. —
keep your pre-war Armstrong
Filmer, 138, Chastilian Rd., Dartford. [2967
w rackbuilt high fidelity triode pp.
Receiver in a state of good
amplifier, tone correcting stage, 2 pickup input channels, 2 meters, 4ft high; £ 21.—
repair until such times as we
Box 3188.
[2955

Q

H
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TRANSFORMER

£24

APPLICATIONS

and DESIGNS

H

ARMSTRONG
SERVICE

f[
W

14

can resume manufacture and
supply you with a post-war
model.
In the meantime if you need
our help address your enquiry

to
ARMSTRONG (
Radio Service Dept.)
WARLTER8 ROAD, HOLLOWAY, LONDON, N.7
'Phone: NORth 3213.
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Advertisers and buye-s ore reminded that under
Defence Regulations 1939, Statutory Rules and
Orders 1940, Number 1689,a permit ( T 99 G)
must be obtained before sole or purchase of
certain electrical and
wireless apparatus, porpcularly such valves and apparatus as are applicable to wireless transmission.

The

pYROB:::e
SOLDERING IRON
for Precision
Instrument Work
Can be operated
like a pencil
Brit. Patent 560,806

With only 45 watts a
Bit Temperature of
over 300°C is obtained
For all Voltages from 6-250 volt..

The ACRU ELECTRIC TOOL MFG.
CO. LTD.

123

HYDE

ROAD

ARDWICK, MANCHESTER, 12
Telephone: ARDwick 4284
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mike
with floor stand; £35, complete. —Bridger, 77.
Mexfield Rd., Putney, S.W.15. [2973
OUND Sales, DX. Plus Quality receiver
and amp. units, Voigt speaker, corner
horn and energiser, hardly used, demonstration
Voigt Quality; offers.—Box 3194. [2968
OR sale, one 7-valve " Wireless World"
quality amp., with tone control, including valves, E17; excellent tond.— Write Charlier. South Croft, Buxton. Derbys.
[ 2880
.W. Q.A. Super receiver, £ 12/10; W.W.
Quality amplifier, £ 17/10; boda complete with valves and in perfect order; RIC
Senior speaker, £8; offers.—Box 3197. [2994
1:14ORTOMATIC
Auto-Radiogram,
in
hide
suitcase, by General Radio, Inc. ( 17.8.A.),
takes 8 10in or 12in records, 90v to 250v
ac/dc, short and med. wavebands, in perfect
order; £55.—Harris and Gillow, 93-5, Wirdour
St., W.1.
[2988

S

F

W

FOR INDUSTRIAL.
EDUCATIONAL ANO
WELFARE NEEDS
is the best selling line In P.A. equipment. With
built-in radio uult £28.10s. , mablest) + 25/8 TAX
Industrial speakers ( 10") £3.12s. ( subleet)
Catalogue and in,,,, on requnl.

It. N. FITTON LTD
HUTCHINSON LANE, BRIGHOUSE
Scottish Distributors :
Tel. : 283
British Electrical & Manufacturing Co. Ltd.
133, West Campbell Street, Glasgow
Tel. : Central 3286
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sOLON
ELECTIeree.retaNCES

IBELEM
set, brand
new
McMurdo
Silver 15-17, wonderful job, the RollsIt..yce of the wireless world; what offers?
pert
will
understand.-Reply
Mills, 7,
alentia Rd., lloylake, Wirral.
PRIVATE owner offers R.G.D. 26- valve tale.
vision' apparatus, complete and perfect
last time used; the instrument, serial number
30003, new 1939, in cabinet ( which is not for
sale( cost over £ 100; price 3Ogns. or nearest.
-Lethbridge, " Brackenedge," Ashtead, Surrey.
Tel. 328.
[ 3014
MMURDO-SILVER Auto Radiogram. 22
valves,
special
gram.
pre-am pli tier,
hypersensitive pm., many features, massive
cabinet; Voigt corner unit, all accessories;
Ayo 7 meter, valve tester, bridge, etc.; II.M.V.
record player, se, with special p.u.; s.a.e. delade-Offers to Gordon, 83, The Hill, London,
S.W.19.
[3004

M

Wanted

WANTED, Philips car radio.-Details and
VV prices to Conway and Cutts, High St.,
Ecclesfield, Sheffield,
[2962
WANTED, McMnrdo-8ilver or Scott radio
YV gram or radio.-John Steel. Longwood
Hall. Binsrley. Yorks.
[ 2876
MPLIFIER (
230v ac), 2 microphones , 1
loudspeaker, suitable for operating small
p.a. system-Box 3186.
[2952
ANTED, Hallicrafter, National, or R.C.A.
with matched speaker.--- 37, Cranborne
Rd., Potters Bar, Middx.
[ 2997
lATE offer cash for good modern communion:
and
all-wave
receivers.-A.C.S.
YY tion
Radio, 44, Widmore Rd., Bromley. [ 1541
,
TATE buy all types of used radiograms , radi os
amplifiers,
converters,
test
meters,
motors, pick-ups, all radio and electrical accessories, etc.; we call and pay spot cash.-Tel.
Eust. 1966, or Ger. 4447, University Radio,
Ltd., 238, Euston Rd., N.W.1. [ 2993
NEW LOUDSPEAKERS
XTEW
Broadcast
P.M.
loud-speakers,
3
II models; 12in. 12watt 15,500 lines, ns
dia, voice coil; lffin 25watt 18,000 lines, 13/
4in
dia, voice coil; 15M 40watt 18,000 lines, 2V2in
dia, voice coil; machined and precision built
instruments. Ticonal magnets, detachable diaphrame, die-cast chassis, uniform response,
accuracy, tonal quality, appearance and finish;
superior standards
in
fidelity,
sensitivity,
prompt deliveries; specifications and illustrations upon request.-Broadcast & Acoustic
Equipment Co., Ltd., Broadcast House, Tombland, Norwich.
[2537
K / 15
only.-Brand
new Baker
super
Cr Quality 12in Auditorium permanent
magnet speaker with triple cone, manufactured
by Bakers Selhurst Radio, the pioneer manufacturers of moving coil speakers since 1925,
wide frequency range, even response, ideal for
quality reproduction, fitted with magnet having exceptionally high flux density in the air
gap, suitable for public address equipment
when quality reproduction is first consideration; send 21
/d. stamp for leaflet giving details
2
of above and constructional details of a new
acoustic chamber designed to extend loud
speaker frequency range' also constructional
details of an infinite baffle cabinet; every
music lover interested in realistic reproduction
should write for leaflet.
£8/15 only.-Brand new Baker super power
cinema permanent magnet speaker with 18m
triple cone of new design, giving wide frequency response free from objectionable resonances; speech is clear and natural and music
is reproduced with exceptional realism; fine
engineering job, extremely sensitive, ideal for
public address equipment when power handling capacity plus realistic reproduction is
required.-Bakers Selhurst Radio, 75, Suasex
Rd., South Croydon.
Tel. Croydon 4226 for
demonstration.
[2773
LOUDSPEAKERS SECONDHAND
RK, 10in cone, 15ohms speech, builtin rectifier, 200-250v tic; £ 6/10.-Fair bank, 271, Grovehill, Beverley. [2971
OLA G.12, 15ohm, 2,000ohm and field supply unit, 200-250v ac mains, as new;
offers.-Stoyle, 5, Burlington St., Bath. [ 2978
itir.C. speakers, Ferranti 8in, 6-12v field;
Webson 10in, 200-250v field; also capacity resistance bridge, with Magis Eye and
0.5mA meter and power supply; off ers - Service Engineering Co., St. Asaph, Flints. [ 2950
DYNAMOS, MOTORS, ETC.

A

SOLON
ELECTRIC
INSULATION
STRIPPER
The

W

SOLON

Electric Insulation

Stripper provides a quick method
of

severing

without

the

insulation

damaging the

neatly

conductor,

by means of an electrically heated
wire.

Full

details

are

given

in

Folder Y.9, which also describes the
range of SOLON Electric Soldering
Irons

and

the

SOLON

Electric

Solder Pot.

W. T. HENLEY'S TELEGRAPH WORKS
COMPANY, LIMITED,
WESTCOTT •

DORKING •

SURREY

TRANSFORMERS
Sub-chassis mounting completely shrouded.
TYPE
Revised Prices
A
350v. 100ma., 4v. 2a. and 4v. 43. cc.
8 350v. 100ma., 5v. 2a. and 6.3v. 4a. ct.
S 350v. 100ma., three 4v. 2a.
T 350v. 120 ma. (3) 4v. 2a. and 4v. 4a.ct
W 425v. 150ma. (2), 4v. 2¡a. and
4v. 6a. et.
X 350v. 120ma., 4v.21a. and 4v. 6a. cc.
Y 350v..120ma.,5v. 2(a. and 6.3v. 6a.ct.
Z 500v. 150ma., 4v. 3a. and 4v. 6a. ct.
AZ 500v. 150 ma., 5v. 3e. and 6.3v. 6a.ct.
K 450v. 200ma., 0/4/5v. 3a., 6.3v. 6e. et.
E 200v. 60ma., 4v. 2a. (eliminator)
LT4 Valve heater only, 4v. 6a. cc

45 396
396
43 6
43 6
45 21 30'-

0P12K
LT6 Valve
Multi-ratio
heater only,
output.
6.3v.
506e.
watts
ct

30
47 6
-

KIV3

28 6
286
30 366

Intervalve driver. 3/1

35 /.

Surface mounting type, ask for " C " range.
Complete catalogue and data charts
available. (ltd.)

THE RADIO INSTRUMENT CO.

(U L. PRODUCTS)
294, BROADWAY, BEXLEYHEATH, KENT

L

YOU
can become
a first-class
RADIO
ENGINEER
We are specialists in Home.
Study
Tuition
in
Radio,
Television and Mathematics.
Post coupon now for free
booklet

can

and

qualify

employment
spare- time

learn
for
or

how

you

well - paid
profitable

work.

T. & C. RADIO COLLEGE
2 The Mall, Ealing, W.5
(Post in unsealed envelope, id. stamp.)
• Please send me free details of your HomeStudy Mathematics and Radio Courses.
NAME
ADDRESS
W.W.S2

Indispensable
to Radio Service
Engineers. Makes 20
tests. Interesting Booklet
on request. From all Wholesalers
or direct. Send for leaflet R14.

RU NBAKEN - - MANCHESTER - - I
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st

PHOTO- ELECTRIC ,

LLS

B

R

A Range of Standard sizes
available - mounted or
unmounted.
Special sizes to order.

.D.C. converters, llv input, output 500v,
80mA, with filters, as new; £5110.E
Henry's, 5, Harrow Rd.,
Paddington, W.2.

Pad. 2194.
[2991
LL types of rotary converters , electric
motors, battery chargers, petrol-electric
generator sets, etc., in stock, new and secondhand; supplied against priority orders only.
WARD, 37, White Post Lane, Hackney Wick,
E9.
Tel. Amherst 1393.
[ 1988

A

SALFORD

Please address esoqui r
i
ee
ELECTRICAL INSTRUMENTS
PEEL
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SALFORD,

PROPIOOT01111

10.1.•

LTD.
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LEUTRADIX dynamos and motors at bargain prices, dynamos, ht and It G.E.C.
double current, 6v and 600v, weight 17113.
37/6, pkg. and carr. paid; supplied Eng. and
Wales only; refund 5/- on returned cases; D.C.
motors, 1-5th hp and 1%hp de motor«, enclosed,
silent, 220 to 250v, 1,500 revs, double-end ', in
shaft, first grade make, guaranteed, 1-5th hp,
£3/10 each; % hp, £ 4 each; all carr. paid
Eng. and Wales; others in stock.-Electradix,
214, Queenstown Rd., Battersea, London.
OTARY converters in stock.-E.D.C., inputs
36v, 50v, 110v de, output 230v ac, 250w,
£12/10; Janette, 110v de to 110v ac, 500w,
£15; Crypto, 200v dc to 110v ac, 500w.
£15; Crypto, 75v de to 230v ac, 1,500w, £25:
Crypto, 250v de to 110v an, 1.500w, £25;
Crypto, 200v ac to 100v dc, 100w, £ 4; Neco,
220v de to 12v 12a dc, £4; Reno 200v an to
16v 24a dc. £ 15; Crypto, 240v ac to 15v 5a
rie, £ 8; also others; send stamp for lists, which
are available under following sections: Battery
Chargers; Dynamos; Transformers; Generating
Sets; Rotary Converters; Starters and Resistance; Radio and Switchoard Meters; Switchgear.-Harris, Strouds, Bradfield, Berks. [2987
TEST EQUIPMENT
VOMETER, Model 40, good condition; best
offer secures.-Box 3198.
[2995
EARITE oscillator and ac/dc Multimeter,
as new; £20 the two.-Box 3199. [2996
itirETER, Heayberd, 3a, 3-30-300mA, 6.60.240v;
-11S- £ 4/15.-14, Windsor Bridge, Salford, 5.
TA NDAR D oscillator unit -401; output
meter 402, disposal.-Uplands 2525. [ 2977
A VO model 40, 1943, perfect; £ 18; no
offers.,-Box 3195.
[2976
ITCHAM ( MULLARD) service sig. generator, type G.M. 2880F, as new; £ 20.-11,
Hawthorn Rd., Ashington, Northumberland.
0-1mA' 2%in Taylor, as new, 70/-; 0-1mA,
314.
Power
Equip.
Co.,
uniwnl,
65/-; Weston galvo., 30-0-30, 30/-; Ferranti
AF3, 15/-; AF5, OPM3, 201-.-Box 3200.
rtERRANTI radio meter, type No. 20 S.P.,
-U 7.5 and 150v, 200ohms per v, 30mA, portable, with switch and leads, in case, as new;
what offers?-76, Burghfield Rd.. Reading.
ESTOSCOPE, indispensable to radio service engineers; makes 20 lists; interesting booklet on request; from all wholesalers
or direct; send for leaflet " R.1."-Runbaken,
Manchester, 1.
[2702
5 RANGE ac/dc Multimeter kits, with
v-/ 1.000 o.p.v, meter; would the many
enquirers for these kits please note that a
further limited number will be available at
an early date?
OTHER test apparatus in kit form: RF oscillators, R. Lk C.
bridges, valve voltmeters,
signal tracers, etc.
To ensure prompt reply,
please state requirements, enclosing aa.e.Maclachlan and Co., Strathyre, Perthshire.
'OR sale, Philco all-purpose tester, model
048. in perfect condition, £ 18; Ferranti
2t/2i0 500 microamp meter, perfect, £ 3/15; •1
i
doz NSF 0.1 condensers, 350v, £ 115; Ferranti
2in 0-50mA m.c, £ 2.-Box 3183. [ 2948
Wanted
A VOMETER 7, in perfect condition; cod.Eastholme, Bigby Rd., Brim [2983
A VOMINOR universal meter required.-Par11- Neuters, Biggs, 37, Bentley Rd., Nuneaton.
APACITY and
inductance adaptor for
Model
83A
Taylormeter
wanted.-Box
3196.
[ 2986
Q.T.C. c.c. tube, 4050AG or similar,
dia. 12V4in long; sig, gen., all wave.Box 3205
[ 3013
A VO Model 7, urgent, R.A.F. ex-Serviceman
offers £20.-Rosedene,
Scagglethorpe.
Melton, Yorks.
[ 2981
SCILLOSCOPE sig, generator, ac., and
set analyser, with all adaptera- Griffin,
Torbay, James St., Earl Shilton, Leics. [ 2966
NEW MAINS EQUIPMENT
ORTE/ZION mains transformer's, chokes,
etc., are supplied to G.P.O., B.B.C.,
L.P.T.B.; why not you?
Imitated but unequalled; orders can only be accepted against
Government contracts.
VORTEXION,
Ltd.,
257,
The
Broadway,
Wimbledon, London, S.W.19.
Lib. 281.
Wanted
utoR Heayberd charger, new or good second': hand gas discharge rectifier valve, 'ranger
catalogue No. 68535, tYp.e 35, or 68534, type
34.-Box 3191.
[ 2960
GRAMOPHONE AND SOUND EQUIPMENT
OILS for filters, tone controls, etc., transformers and chokes wound to your specification.-R.
Clark,
30,
Langland
Crescent,
Routh Stanmore, Middx.
[2888
TTEAVY
p.a.
equipment-Transformers,
105-245v secondary, 500-0-500v, 7.5v. 6v.
4v. 0.306 kvA (Zenith); 240v sec., 1000-01000, 100mA. 10v 3a, 2.2v 5a ( Philips); output 6,000w, loading 100mA, 6 sec. taps, 18w
(Philips), choke 9011y 14w; nearest £ 30 plus
carr., or individual offers invited.-V. R. C.,
170, London Rd., Leicester.
[
3007
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RADIO LIMITED
CONSTRUCTORS' KITSN
Delivery aPProrimately One Month.
New Litz- wound coil,' are now supplied with
these Rita which, when assembled, give good
quality reception of B.B.C. programmee. Complete with charts 81e, ia Olin. x 2f In., Valve',
M.C. Speaker and wiring diagram. ( Regret, no
cabinets.) 3 control..
S.O. 3-v.
RECTIFIER) SIT. V.M.H.F. Pen..
Triode. L.P. Pen., Rectifier, M.O. Speaker.
Price 10 ins. Poet 1/1, plus 3/6 packing (returnable).
BATTERY 3-V. KIT. V.M.H.F. Pen., Triode
Detector and Output Tetrode. P.M. Speaker,
Price £7. Post 1/1, plus 3/6 packing (returnable).
Call and hear demonstration model.

3-v.

T.R.F.

S
M

T

4

C

Ø
V

C

A.C. Kit
Assembled.

No C.O.D.
for Kit.

ALL - WAVE PERMEABILITY OR MANUAL
TUNED 10-way PUSH-BUTTON UNITS, complete
with bottom. Superhet 465 Rea. Now supplied
with Colour Code and Blue Print. 301-.
COILS. MIDGET AERIAL AND OSCILLATOR
COILS, 465 KC.. 10)6 per pair.
▪
SMALL AERIAL AND H.F. COILS. Long and
medium waves, with reaction. 10/8 Per Pair.
*SMALL AERIAL AND H.F. TRANSFORMER.
Long and medium waves (no reaction). 10/13
per pair.
.01reult of 3 Valve Mains or Battery set given
with each pair of cone.
MIDGET A. AND H.F. TRANSFORMER. Med.
waves only, coil connections given. 8/6 Per Pain
L.F. CHOKES, 50 ma.. 380 ohms, 6/-; 60ma.,
500 ohms. 8/6.
PARALLEL FEED TRANSFORMERS. Midget
ratio 35 1, 61.; 4 1, 6/.,
W.B. VALVE HOLDERS. 7-pin, charsele mounting. 1016.
PAXOLIN PANELS. 17 x 9 x ¡ in. approz..3/6.
2-GANG CONDENSERS. Standard .0005 mtd.
Ceramic insulation. 12/8.
SHORT-WAVE COILS. 3 bands covering 12-50
metres. Aerial and JI.?. mounted on screened
switch. Wired up to terminal output connections.
numbered. 151. spindle. Complete with
Acilrlc uit.
circuit.
465 KOS. L.P. TRANSFORMERS. Iron-cored,
unscreened, small, 15/- pair.
MAINS TRANSFORMERS. 350-0-350; 4v. 4
amp., tv. 2 amp. Heater windings, centre
tapped, ehrouded, chassis mounting type. 30,'-.
VOLUME CONTROLS. 10,000, 100.000 ohms.
5, 5, 1and 2meg., with .witch, (
3/8 each. 5,000,
10,000. 25,000 and 50,000 ohms. leas *witch,
4/- each.
CHASSIS. Undrilled steel, painted, new, 105
x 211n., 7/6 ; 8 x 6 x 2Iin.. 4/6 each.
OCTAL CABLE PLUG AND SOCKET, 2/-.
TOGGLE SWITCHES. Miniature On.off, single
pole, 2/6. Double pole, 31., also Radio-grain
change-over switch., 2 6.
MAIM VOLTAGE DROPPING RESISTANCES.
.2 a. 1,000 ohms overall. 8/-; .
3 a- 750 ehme
overall, 71., both with two variable slide. and
feet.

307, HIGH HOLBORN,
LONDON WC I

Phone HOL6orn 463/

Advertisements.

Wanted
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hypersensitive or similar gramophone
H MV
pick- up.-Box 3204.
[ 3010

IGH-GRADE pick-up, needle armature or
fl moving coil preferred.-Box 3202. [ 3005
.M.V. or Marconi hyper sensitive needle
armature ( miniature needle type), pick-up.
--Paterson, 47, Moor St., Coventry. [ 2972
MORSE EQUIPMENT
itif OW practice equipment for class-room
or individual tuition; keys, audio oscillators for both battery or main operation.Webb's Radio, 14, Solio St., London, W.I.
Tel. Gerrard 2089.
[ 2291
VALVES
NE Gebescope photo-electric cell; £ 10.- Box 3187.
[2953
OULPHONE RADIO, New Longton, near
Preston, for a better valve service; all
Tungsram and B.V.A. valves at present manufactured in stock; list prices. [ 2821
rOUR adaptors will help in replacing unobtainable valves; send 74. for interesting booklet on valve replacements; trade
enquiries
invited. - VES..
Radio
House,
Ruislip.
ITALVES.- B.V.A., non-B.V.A., and Ameri•
can, list pine tax: many types in stock.
The Simplex Four, theoretical circuit diagram of 4-valve m, wave, ac/de, midget receiver 5 with all component values, standard
material as offered, 1/6; midget aeriaL and
h.f. high gain m. wave t.r.f. coils, 9/. pr.;
midget,
aw.,
aerial
transformer. and h.f.
roil with reaction, mounted stand-off pillars.
5/6 pr.; standard voila tr.f. reaction, m. and
1, boxed, with circuit, 12/6 pr.; midget chassis,
•le
luxe,
10%x 6%x2in,
drilled
4 valves,
sprayed grey. 9/6; standard ditto chassis, 10x
442x2in, 5/6; midget If. chokes, 50-60 mA,
7/6; heavy duty, 80mA 30 hy, 12/6; 120mA
25hy, 15/-; 300mA 30hy, 45/ -: o.5hy, et.,
25/-; standard 2-gang. 0.0005mfd, var. cond.,
ceramic maul., Al Job, 12/6; paper block
cond., high volt., lOmfd, 1.500v working, 20/-;
tubular
electrolyties,
2mfd,
350vw,
4/6;
12mfd 50vw, 2/6 50mfd 50vw, 3/6; paper,
lmfd, 10d., 9/- doz; 0.0Imfd, 8d., 7/- doz.;
midget speaker trans. ( Pen), 7/6; heavy duty,
10w, 20/1, 10/6; line cord, 60 ohms foot,
0.3amp, 3-way, 6/6 yd.; 2-way ditto, 5/heavy quality 5-way flexiblo cable, 1/6 yd.;
droppers, 1,000 ohms. 0.2amp, var. taps, 4/6;
750 ohms 0.3a, 5/6; wire wound potentiometers, 2,000 ohms, 6/6; dials in colours, all.
wave. 7x4in, 1/6; nuts, screws, 4BA brass,
round heads, 7/- gr.; knobs, midget and standard, black or brown, 9d., 8/- doz.; brown,
2%1n milled edge, 1/6; field coils, 400 ohms.
5/-; toggles, s.p.d.t., 3/6; d.p.d.t., 4/-; on-off.
3/-.
Licence N. Ireland. 2I/2d. comprehensive
list; s.a.e. enquiries; postage on all orders.O. Greenlick, 34, Bancroft Rd., Cambridge
Heath Rd., London, E.1. Stepney Green 1334.
Wanted
XTEW boxed valves wanted, any quantity.
-LI dealers' and service men's complete stocks
bought.-J. Bull and Sons, 246, High St..
Harlesden, N.W.10.
[ 2155
COMPONENTS-SECOND-HAND,
SURPLUS
Tpi ADIOSALES, BCM/Sales, London, W.C.1,
it offer, post extra ( list Id.) :RESISTANCES, all popular valves, 1/
4 watt,
4d; % watt, 6d; 1 watt, 9d each.
CONDENSERS, tubular, 0.0001 to 0.005, at
9d; 0.01 to 0.05, 1/-; 0.1 at 6d.
VALVE holders (Paxolin, chassis type), octal,
7-, 9-pin, 9d, 4- and 5-pin 6d.
VOLUME controls, 5,000, 10,000, 25,000, %,
% M, without sw, 4/6, with SiMAINS droppees ( with sliders)., 1,000ohm
0.2amp, at 4/6; 750ohm 0.3a, 5/6.
MIDGET choices, 15h 60mA, 7/6;
Midget
pentode speaker trend, 6/-.
SPEAKERS, 8in p.m., with trans!, 30/-;
Midget 31/
2in p.m., no trans!, 30/-.
LINE cord, 0.2arnp, 180ohms yd. per yd., 5/6;
SystoReg, 4 yds 1/-.
CONDENSERS, 50 asstd, £ 1; resistors, 50
asstd. 15/-; pop. valves only. [ 2942
MIXPERIMENTERS' surplus for sale, many
-1124 useful componente, cheap.-Box 3201.
PRICE list lif., unequalled range; example,
Yaxley 4-bank 6-way switches, 5/6.Taylors, Macaulay St., Huddersfield. [ 2980
(kYDS 0.3amp 3-way line cord, perfect.
1-/
60ohms It, 3,11 yd, plus postage;
coil winder, valve tester, service gear, etc.;
selling up. Box 3182.
[2947
A. RYALL, 69,
Wharldale Gardens,
Thornton Heath. Surrey.
Goods advertised previous issue still available; mail order
only; no c.o.d. under 20/-, please. [ 3008
.C. mains 5-valve superhet chassis, push
button, 1940 model, with speaker, less
dial, £ 12; straight 4-valve chassis only 30/-,
A.F.5 15/-; 5 waveband coils with switch and
3 gang condenser. 465 kcs. new, 35/-; all carr.
extra.-Nightingale, 31, Barmpton Lane, Darlington.
[3011
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SEXTON'S
SALES,

SERVICE,

for

SATISFACTION

" Here it le."
Build the " WIZARD FOUR" radio
receiver.
No Mains Transformer, tm idmkes, no line
cord,.
All components are readily obtainable front
practically any radio dealer. Why wait until after the
war ? The " WIZARD FOUR" can be built at home
without any previous knowledge of radio construction.
Explicit instructions are given, theoretical circuit,
poInt-to-point wiring diagram, component layout.
and diagram for using alternate valve., 7- pin or ° vial
base, shoeing readily the necessary connection, and
het of components with the correct specified valius
that are necessary to construct this " WIZARD
POUR." Thle circuit ha, been tested to the full and
etc recommend the " WIZARD FOUR" to you with
every confidence.
Send for complete instruction,
5ti. poet paid.

EXTENSION LOUD SPEAKERS. " Rota" 3 ohm.
voice coil. size 5in., with treas.. 29 ,
6. •• Rola" 3 ohm.
voice. less tease., size Sin., at 24; -. " Celes ,Ion " sin..
with trans., at 29/6 each. " Doodmans " 34m. 12 Mt..

voice coll. ideal for microphones, communication set ,.
etc., at 30. each. " Celestion " 10in. mains energiseil
speakers. 2,000 ohms field, 45!- each.

AMERICAN RADIO VALVES. At Board of Trade
.. ,ntrolled prices.
Typee as follows r 257,6DT, 5Y3
155. liDli. 606. at 11/- each. 12Q7GT, 6Q7, 75(1 .
.tt 11/7 each.
1281,50T, 6E5OT, 6.15GT, 12J5lIT'
111.5QT, at 9/2. 61.7(1, 42, 43, 6E6, 6K7t4T, 25A6t3T'
id. 12/10 each. 6118(1, 6)3A7, 6A8GT, at 1.41. each'
61;5 ( Magic Eye), at 14!8 each.
Postage 4,1. extra:
ELECTRIC IRONS.
200.250 volts AC-' DC mains,
1.31 Pm. in weight, strong wooden handle, with plated
dome. connector guard and rest, ground and polished
s.ile plate, complete with lift, heavy flex, at 244 each.
Please elate voltage when ordering, very limited
quantity available.
HOT NEWS. American Service manuals
Volume I.
soartim/Emereon.
Volume
II,
Croseleyilleirnimi.
Volume III, Crossley/Belmont ( continuation): earl,
volume contains comprehensive circuit diagrams and
alignment sheets ; complete with all particular, the.,
tmoklete contain a large range of popular motleH
exported to this country ; all orders will be treated in
strict rotation—quantity ; 12/6 per volunic,
TERMS : Cash with Order only. Send 1,1. clamp and
S.A.E. for latest list of electrical and rad)i, accessories.

J. E. SEXTON & CO., LTD.
164, Gray's Inn Road, London, W.C.1.
Tel.: Termini], 1304 and 401.!

AFTER THE WAR!
The advance in Radio Technique after the war will
offer unlimited oPPlirtunitiee of high pay and secure
poeta for those Radio Engineer, who have had the
foresight to become technically qualified.
How you can
do this quickly and really in your apure time l, fully
explained In our unique handbook.
Full detail. are given of

A.M.Brit.I.R.E.,

City & Guilds Exams., and particulars of up-to-date
course+ in Wireless Engineering, Radio Servicing, Short
Waves, Television, Mathematics, ele., etc.

We Guarantee " NO PA88—NO FEE"
Prepare Mr to-morrow'à opportunities and paetruar
en"ipetilion by sending for your copy of this very
informative 112- page guide NOW— FREE.

BRITISH

INSTITUTE OF ENGINEERING
TECHNOLOGY ( Dept. 388)
Stratford Place, London, W.1

SPEAKER by
REPAIRS
Specialists
1

TRADE ONLY

Send trade card and ld. ',tamp for eurrent list
published monthly.
We hold an export licence for Northern Ireland.

A.W.F. RADIO PRODUCTS
Bradford. Yorks.

Borough Mills, Sharpe Street,
Tel.: 11026.

—WANTED

TO

PURCHASE—

A small or medium-sized Cycle and
Radio Business ( retail). Any district
considered if well populated and
with

good

post-war

prospects.

Full particulars in first instance to
Box 3119, cio Wireless World.

C

RARLEB BRITAIN RADIO (K. K. Ede)
offers interesting bargains in radio.
SERVICE kits.—No 1. 1 8mfd 350v wkg
tubular and 4 of ea. 0.04, 0.01, 0.002 tubular,.
11/6; kit No. 2, 2 16mfd 350v tubulars, 1
60mA choke, 1 0.3 mains drop'r and 6 res..
30/6; kit No. 3, 2 8mfd 350v tubulars, 2
16mfd ditto, and 2 4mfd 500v ditto, 12 asstd.
Mansbridge and 12 asstd. tubular cond.. 45/-.
PUSH button units, 12-way, complete with
knobs and escutcheon, 6/6 ea.; Midget t.r.f.
coils, 8/6 pair; trimmers, 40-50mmt, single,
4/. doz., double 6/- doz.; tuning condensers,
0.0005 3-gang American and 4-gang Plessey,
8/6 ea. -; Yaxley type wavechange switches, 3pole 4-way, 2-pole 3-way and 4-pole 2-way,
3/6 ea.
PLATE glus dials, Cossor 3-band, 13%x5%.
2/6 ea.; H.M.V., 71
/ x4 1
4
/ , 1/6 ea.; Couor
2
celluloid 3-band, 1/6 ea.; Midget dials, 3x4,
9/- doz.; chassis drilled for 4 valves, 10x4 /
2
1
x2, 5/6; chokes, 360 ohm 120mA, 9/6 ea.;
vol. contls. less switch, 5,000, 10,000, 50,000,
%, 1
/ ,1 and 2 meg. ( mostly Dubilier, 3/- ea.;
2
14, 14, 1 and 2 meg. Morganite and Centralab, with switch, 5/6 each.
KNOBS, 1%in dia. Brown, best clue brass
bush type, 7/6 doz.; Cossor knobs ( no grub
screws), 5/6 doz., or £3 per gr.; Multicore
solder, per lib reel, 5/3; tinned copper wire,
in %lb reels, 16, 18, 20 and 22 awe, 2/6
ea.; solder tags, 2, 4 and 6 B.A., 1/6 per gr.;
tubular condensers, prices per doz.: 1,000v
test 0.1. 9/-; 0.05, 0.02, 0.01, 7/6; 0.005,
0.002, 5/6; mica condo., 0.01, 1/-; 0.002,0.001,
7/-; 0.00015, 0.0001 and 0.00005, 6/-; valveholders, British 5.7 and oat.. American 4, 5, 6,
7. and oct., 7/6 doz.; gold clips, 1/- doz.; Tel.
sen S.M. disc drives, 2/- ea.; Telsen speaker
units, 5/- ea.; heavy duty spkr. trans., 8/6.
THIS month's special offer:
10-way pushbutton units, complete with all-wave coils,
trimmers and padders, ex R.G.D. (few only),
25/- ea. Terms, cash, or c.o.d. over £ 1.—
Charles
Britain
Radio ( temp.
address),
"Eureka"
Surrey
Gardens,
Effingham,
Surrey.
[2979
T ASKY'S RADIO.—Small screwdrivers for
.11J grub screws, etc, 4in blades, 1/3; 1-watt

resistances, 36 on a card, from 250 megohms to
1.8 meg, 22 / 6 card; 5gang condensers, mounted

on push-button unit with 8 buttons, few only,
27/6, as new; 2mfd 700vw condensers, block
paper type, 2/6; 0.3A mains droppers with
fixing feet, 800 megohms. variable, 5/9; 0.2A,
5/6; 1,000 megohm; knobs all sizes in stock,
7/6 and 8/9 doz; loz reels, % and lin initiating tape, 9d. reel; and many other items,
mains and speaker transformers, etc.; Id.
stamp for price lists.—Lasky's Radio, 370,
harrow Rd., Paddington, W.9.
[2893
.A.
useful
thread
sizes,
screws
2/6;
and ditto
nuts, brass
1 grosswashers,
asstd.,,

washers, 1/6 gross; fibre washers, 1/6 gross;
asstd. solder tags, 2/- gross; asstd. small eyelets and rivets, 1/3 gross;
rubber-covered
stranded copper wire. Id. yd; heavier quality,
yd; very heavy quality, 21/
2d. yd; ftleal for
aerials, earths, etc.; tinned copper connecting
wire, 20ft coil, 6d.; ditto, rubber-coveted, 10ft
coil, 6d.; braided twin electric cable, 6d. yd.;
finest quality resin-cored solder, %lb 2/-;
Wood's metal stick, 2%inx%in, 1/-; cotton'
covered copper instrument wire, % lb reels, 18,
20, 22, 24 gauges, 1/6; 26 gauge, 1/9; 42
gauge, d.,. covered, 2oz reel, 2/-; 36 gauge
ditto. 1/9; sensitive permanent crystal detectors, Tellurium-zincite combination, . complete
on base, guaranteed efficient, 2/6;
reliable
crystal with silver catswhisker, 6d.; reconditioned headphones, complete,
4,000
ohms.
12 /6 ;all postage extra.—Post Radio Supplies,
33, Bourne Gardens, London, E.4. [2896
LECTRIO soldering irons, pencil bit, 12/6,•
.124 resin cored solder, lib 4/6; 18g tinned
copper wire, '/,lb. 2/-; 2mm sleeving, 2/9 dos
yds; pushback wire, 1/9 doz yds; heavy twin
mains flex, 7/6 doz yds; rubber-covered 3mm
flex, 1/9 doz yds; 50mfd 12v electrolytic,.
2/-; lOmfd 50v can type, 2/9; 0.2 amp 1,000
ohm droppers, adjustable, 4/-; 0.3 amp 750
ohm, adjustable. 5/6; American octal valve.
holders, 8d.; British 7- pin, 8d.; 0.1mfd 350v
condensers,
6/6 doz ' black set knobs,
7 /doz; solder tags, 2/- gross; " Mix" 2-pin
plugs, 5 amp, 1/-; 3-pin 5 amp, 1/3; 3-pin
15 amp plugs, 2/6; BC adaptors, 1/3; volume
controls, long spindles, all usual values, 3/6;
with switch, 4/6; top cap connectors. 1/doz;. screened type, 8d. ea.; octal or standard;
insulation tape, %lb 1/-; speaker cabinets,
leatherette covered, smart job,
12inx1Oinx
5in,
22/6; p.m. speakers, 8in, no
trans.,
22/6; 13M, with pentode trans., 30 /-; midget
smoothing chokes, 60ma, 7/6; " Meico " moving coil
microphones. £5/5;
100rna
20h
chokes, 10/6; large stocks American valves,
etc.; mail order only; orders above 10/- post
free.—" A. II," Hazeljohn, Crofton Lane.(20
9r
2
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SPECIAL IIICTUNIN
PIIICE OFFERS !
New Series of Transformers exclusive to Waveband Radio.
AUTO

Transformers,

75

ONLY

AUTO Transformers,
ONLY

watt,
19 6 ea.

100 watt,
22 6 ea.

Replacement Transformers of very
finest manufacture :350-0-350v., 4v. 4a., 4v. 2%, amp.
at 120mA., 35,-; at 80mA., 31—
(worth double this price. Quantity
limited). 6v. Heaters also available at same prices.
HEAVY DUTY CHOKES, 30hen. 120mA.,
14 6. 30hen. 60mA., 76.
KITS of brand new wire-end CONDENSERS,
all values up to .
5 mfd. Full guarantee with every
Condenser KIT of 50, for 30 -.
VOLUME CONTROLS. Every value in stock.
With switch, 59; Less switch, 34.
Bakelite
knobs for these, with grub screw, Bd.
SLEEVING. Metal braided sleeving, 8d. yard.
DROPPER RESISTORS with 2 var. sliders and
feet, . 3amp., 59; .
2 amp., 5/,
RESISTORS from 25 to 2,000 ohm, 5 watt, I6;
10 watt, I9.
TOGGLE SWITCHES. Single hole, 3 amp.,
" ON-OFF," 26.
S.P. Change-over, 3/,
D.P.
Change-over, 5 -. D.P. " ON-OFF," 4/9.
CROCODILE CLIPS, per dozen, 4/6.
Technical Publications.

See page 26, Aug. issue.

EXCLUSIVELY MAIL ORDER.

WAVEBAND
Egyptian

House,

RADIO

LTD.

Piccadilly, London, S.W.I

—" UNIVERSAL CIRCUITS " —
by

R.

S. Roberts, M.Brit.I.R.E., A.M.I.R.E.

Three !olden and a thirty-tix page booklet, presenting
the main principles o! radio circuit operation in a
coneiee and convenient form In; the pocket.
I.
II.

III.

The Transmitter,
The T.R.F. Receiver.
The Superheterodyne Receiver. _

By means of hinged naps, the chute glee a large
number of recognised altertuttives for each stage.
To
ambit the student is memorleing and understanding
theme, a logical see-colour scheme has been adopted
throughout.
" Grid Leak" says - The Chute and Note, are really
tutended for students and teacher, of radio, but are
extremely useful to every radio engineer."

Price complete 8/3 post free, from

The

Bookstall

NORTHERN

POLYTECHNIC

HOLLOWAY,

LONDON, N.7

During part of
September we
shall be closed
for

a well-

earned

VOIGT

PATENTS

rest.

LTD.

REWINDS
MAINS & OUTPUT TRANSFORMERS, FIELD
COILS,
PICK - UP
COILS,
ARMATURES
PROMPTLY EXECUTED
Philips and Ekoo D.C. Converters bought, »Id and

exchanged. Valves. S.P.A. and American, good sto aka
Send stamped addreued envelope tor prise list

A.D.S.

Ca,.
II

261-3-5, I-108.1d Road,
ASTON, BIRMINGHAM, 6
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WIRELESS WORLD
ENRY'S offer.-T.C.C. 2nald 1.000v wkg,
7/6; T.C.C. 1,000mfd, 25v wkg,
10/ ;
T.C.C. lmfd 200v wkg, small type, 2/-; lmfd
400v, wkg, 3/-•, T.C.C. block con., 450 n wkg.
4x4x2x2x2x1x0.5mfd,
17/6;
3in
wire.
wound instrument rheostats, 500 ohms, 8/6;
small 3-gang 0.0005 ceramic ins., 10/-; 2- gang
ceramic ins., 12/-; med. T.R.F. coils. med.
wave, 6/6 pr.; med. and long wave, 8/6 pr.;
twin mama hf. sup. chokes, 3/6; Goodmans
341t. p.m. speaker, 27/6; trans. to match,
7/6; 0.2 line-cord, 2- way, 750 and 900 ohms
lengths, 10/-; trans. for midgets, input 110230, output 170-0-170v., 6.3v and 5v. 25 /-;
all the above new and unused.-Call or write,
Henry's, 5, Harrow Rd., Paddington, W.2. Pad.
2194.
[ 2990
ATHEW BROS. offer rnbber covered flexible
wire:
9-30
sfllgle-tinned
copper,
insulated para rubber and vulcanised, 3mm
o.d., 5/- per lb, 90ft to a lb; 14-30 singletinned copper, insulated vulcanised rubber.
3mm o.d., 5/- per lb, 85ft to a lb; 44-30
single-tinned
copper,
insulated
vulcanised
rubber 4mm o.d., 2/6 per lb. 35ft to a 1h;
in coils of 50ft to 500ft; not less than 81b in
one lot, reduction for lcwt Mts.-Mathew Bros.,
25, Sandy I.ane North, Wallington. Tel. 4050.
elOULPHONE RADIO. New 1.ongton, nr.
Preston.- New goods only; all Tungsram
and B.V.A. valves at present manufactured;
mains transformers, interleaved impregnated
windings;
screened
primaries,
350-0-350v
100mA, 4v 6A, 4v 214.A or 6.3v 3A, 5v 2A,
33/6; bobbins only, windings as above. 17/6;
425-0- 425v 150mA, 4v. BA, 4v 4A, 4v 4A.
52/6; smoothing chokes, 251Iy 150mA, 21/6;
speaker field coils, 2,000 ohms, 9/6; speakers,
p.m., less trans, 5in 21/6, 6'/in 22/6, 8in
24/-, 10in 35/-; with trans!, 8in 30/-, 10in
45/-; output transf. power-pen, 40mA, 8/6;
push-pull power-pen, 80mA, 18/6; push-pull
extra H.D., 100mA,
37/6 Rola push-pull,
15/6; mains dropper resistors, 800 ohms 0.3A,
2 varitaps, 5/6; push- back wire, 50ft 3/-,
100ft 5/6; tinned copper wire, 1/
21b, 2/3; 2mni
sleeving, 3d; resin- cored solder, lb 4/6; bias
condensers, 25mfd 25v, 50mfd 12v, 2/-; 12
mfd 50v. 2/-; 4mfil 1,000v de working paper
condensers,
1276;
tuning condensers
with
trimmers, 0.0005. 2- gang 10/6, 3- gang 12/6:
screened M. and L. wave coils, t.r.f., 6/6;
Parateed 1.1. trans!, 4: 1, 6/6; quality P.- P.
If. transf, split secondaries, 2: 1, 22/6; h.f.
chokes, 1/9: carbon resistors, 50 ohms to 5
megohms, 1,
0w 6.1, lw 9c1; switch cleaner, 2/6
bottle; vol. controls, less sw, 4/9; with sw,
5/9;
Pyrobit pencil
bit, electric soldering
irons, 21 /-; grid clips, 81 doz; valve- holders,
Eng. and Amer., id per pin; smoothing iron
elements, 450w. 2/3; fire spirals, 750w 2/-,
1,000w 2r6; shaft counters, 6c1; lin knobs,
94; single-screened cable. 10d yd; all sizes
tubular and mica condensers, limited quantity, 3V.,in cliX 0-1mA iii- c- milliammeters.
13.5. 1st grail
70f-; send s.a.e. for the best
service list available; no c.o.d.; all orders
over 5'- post free, post 6d extra under 5/-.
LIOUTHERN RADIO'S wireless bargains.L3
Standard Telephone carbon microphone
inserts, 4/- each; screws and nuts, assorted,
gross of each ( 2 gross in all). 10/-; soldering
tags, including spade ends. 6/- gross; 2mfil
condensers, Post Office upright, paper type,
used, but fully guaranteed, high working voltage, 12/6 each; Philco 3-point car aerials,
excellent for short-wave and home aerials, 7/6;
limit tone arms, universal fitting, for sound
boxes and pick-up heads, 10/-; Ace P.O.
microphones, complete with transformer, reany
for use with any receiver, 7/6; Erie resistances, brand new, wire ends, 14, 1
2 ,1 and 2
/
watts, mostly low values but a very useful
selection, 100 resistances for 30/-• Multicon
mica master condensers, 28 capacities in one,
from 0.0001, etc.. etc., 4/- each; special otter
of latest radio publications: " Radio Valve
Manual," equivalent and alternative American
and British types, with all necessary data,
3!6; " Radio Circuits," fully illustrated, receivers. test equipment, etc., etc., 2/-: " Ser.
vii- es Signalling Manual." international code.
Morse, etc., etc., 1/-; " Radio Manual," formulas. tables; colour code, etc., 1/-; crystals
(Dr. Cecil), 6.1.•, with eatswhisker. 9d.; complete crystal detectors, 2/6; Pelen reaction
condensers, 0.0001.
1/9;
Telsen
large dise
drives, complete boxed ( type W1841. 2/6: 25
yards push-back insulated wire,
51-•' insulated sleeving, assorted. yard lengths,
3/6
doz.; single screened wire, dozen yards, 10/-;
metal eased condensers, 0.1, 0.1. 0.1, 2/6;
power rheostats. Cutler- Harmer. 30ohms. 4/6;
push-button switches, 3-way 4/-, 8- way 6/(complete with knobs); bakelite escutcheon
plates for 8- way p.b. switches. 1/6; knobs for
p.b. switches, 6d.; roil formers, ceramic and
pa xolin, 12 assorted sizes. 7/6; 20 assorted
tubular condensers,
up
to
0.1.
15/-:
24
assorted
mica
condensers.
12/6;
hundreds
more bargains.- Southern Radio Supply Co.
46, Lisle St., London, W.C. Gerrard 6653.
1.
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FAMOUS THROUGHOUT
THE WORLD
There

is a type for
radio purpose,
and it is the right type.
Satisfaction assured if
it bears our name.

every

RADIO INSTRUMENTS LTD.
Purley Way, Croydon.

YOUR Speeds?
Should you chance to be one of those unfortunate WT Operators who despite hours of
long practice cannot raise your w.p.m. speed
beyond a certain point, then you will be doing
yourself a good service by writing for the
CANDLER " BOOK OF FACTS."
This
gives full details of the Candler System of
Morse Code training ; it is Free and does not
place you under any obligation.
YOU will be interested in the ADVANCED
COURSE. Read the following extracts
from three Candler students' letters.
"I can now read plain language at about 30 w.p.m..
and copy at this speed. . . .
My ability to copy
behind has also increased lately, and copying
press is now a pleasure instead of a somewhat
rying job."
.
1. E. L. Ref. 152.
'1 can now send at
comfortable 30 w.p.m,
and can read quite long sentences at a speed
just under that."
J. C. 8. Ref. 8794.
'My code speed has increased 8 w.p.m. and my
ending is more regular. 1 can copy four letters
behind now, and it comes In very handy at busy
ti mes."
M. B. W. Ref. 1447.
NOTE.- This student has just
completed the 'fourth lesson of
the Advanced Course.
Originals of above may be
¡nspected at London Office.
THERE ARE CANDLER
MORSE CODE COURSES
FOR OPERATORS AND
BEGINNERS.
(For further details see advertisement, p. 26, August issue.)
Send for tree ' Book of Facts.'

THE

CANDLER

(Room 55W), 121
Candice

System

SYSTEM

CO.

Kingsway, London, W.C.2.

Co.,

Denver,

Colorado,

U.S.A.

Advertisements,
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ELECTRADIX
LAB. AND TEST GEAR
OMNISELECTOR VALVE TESTER, AC DC
18 ranges, 8 valve sockets, single meter. READRITE TESTER, 9 ranges AC/DC and ohms,
3 meters, 4valve sockets, 5 valve plugs and selector
SIEMENS TESTER, 6 ranges AC DC volts.
and m a, one meter.
PYE TRIMEASY Signal
Gen, 12 3,000 metres.
STANDARD TELEPHONES Impedance matching test set.
L.R.
BRIDGES,
.
05
to
G.P.O. LAB. 100 ohms.
RES.
BOXES, as
illus.,
10
to
4,000
ohms
and
20 to 8,000 ohms. MIRROR
GALVOS., reflecting suspension
by
Sullivan
and
Tiasley, with scales.
SIEMENS High Speed Relays,
new fine work.
Complete
range of small relays. G.P.O. vertical circuit test
Galvos., 35/.. A few Bridge Meggers with decade
10,000 ohm res, boxes, all need reconditioning.
New " Avo " A.C. Bridge Res. and Capacity.
RADIOGONIOMETER Direction Finders and
Morse recording tape inkers.
Elliott Testers,
0-3 amp., moving coil with rheostat in case, 55 -.
CAMBRIDGE
TOWNSEND
BUZZERS
are difficult to get. The highest note and smallest
Buzzer made, used by
Government on wavemeters, ample platinum
contacts, 10,
Other
Buzzers :
Practice,
bakelite-cased, 36.
Square
metal- cased
buzzer, 7,6.
G.P.O.
round Desk Bells, 10,
INSTRUMENT CASES. metal, with hinged lid,
8r x42 x 51",
well
finished,
ex-W.D.,
10,'-.
Base covers, light ventilated metal, arched, contains 61": , 5" with
terminal
extension,
36.
Leather cases for galvos., etc., various sizes, 2 9.
POWER TRANSFORMERS. 150 watt Foster
400 cycles, 230 volts to 15 volts CT., 10 amps., £ 3.
500 watt Foster, 440 volts 50 cycles to 110 volts,
5 amps., E4'I5/-.
I kW Powquip. 250 volts
SO cycles to 50 volts, 20 amps., £9. 3 kW Metvick,
400 volts 50 cycles to 600 volts, oil, V? 10..
4.3 kW Foster, 400 volts 50 cycles to 60 volts to
72 amps., £12.
TEST TRANSFORMERS, 5 watt 110/220/1,000
volts, 10 -. Deaf Aid ten guinea sets, S.H., for
reconditioning. Ardente and other first class
makes, less battery and plug cord. Lapel Mike
and earpiece, etc., In pocket case, 45 -. Marconi
Otophone 2- valve voice amplifier, S.M., with
valves ; list £ 25, less batteries, CS.
FUME
EXTRACTOR
AIR
PURIFIERS,
25 cub. ft. approx., with large filter chamber, all
steel, 15}"x 20+' x 14', with intake down shaft.
Geared hand drive or 116th h.p. motor.
Suit
laboratory or works.
MOTOR PUMPS.
We can give immediate
delivery of the famous Stuart Turner 12- volt
D.C. motor pumps ; 120 galls, per hour. 84 -.
Same type but for A.C. mains, 136/-.
Pumps
only : R type twin- piston rotary for I h.p.
motor drive, £3/5/... Aquarium aerators, LS.
AUTO SWITCHES, magnetic trip thermal
delay, 10 amps., double or triple pole, 25/-. 250
amps., &I. Battery auto cut-outs, 8 amps. 6 volts
or 12 volts, Lucas, 10,6.
Contactors and other
autos quoted for.
SWITCHES. G.P.O. Lab. Switches, D.P., fine
fob, up to 10 amps. reversing, 4" base, 7/6. Knife
A and E type, single pole C.O., 1/6. Double pole
On-Off, 1)9. Double pole CO.. 2/6.
100 amp.
S.P. with fuses, 226. 200 amps., 40/,
5 amp.
Ironclad tumbler, 29. Linked tumbler, 5 amps.,
2/6.
10 amps., 3,2.
Multi-contact R.I. 7-stud
5 amp. on ebonite panel, teak box base,
4r,
7/6. Lucas 6-way lever handles in line with box
back, 3/-. Ditto 8- way, 3 9. 6-way push button
A.M., 2/9. Rotary Hart snap switches, 2-way or
On- Off, 10 amps., 4'..; 15 amps., 5,'-.
RHEOSTATS " AETNA " panel switch rheos.
to I ohm and off, 6 volts 3 amps., with bulb in
knob, 2,6 each, postage 6d. Slider rheos. for all
currents ; heavy grid 40 amp. 10- stud control,
240 volts to 45 volts, 33" x 16"
smaller for 110 volts to 45 volts, £3,10
Pitkin
Lab. rheos., circular 8" glass front, 50 ohms
2 amps., 35,-.

4r x

-;

Please include postage for mail orders.

EL ECTRAD1 X

RADIOS

214, Queenstown Road, Battersea, London, 8.W.8
Telephone MACaulay 2159
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Small 2 mfd, block paper Condensers,
700 v.w., at 2/6 each.
THIS MONTH'S SPECIAL OFFERS
24 assorted Condensers, consisting of 8 mid.
500 v., 4 mid. 200 v., 16 mid. 350 v. ( can type),
2 mid. 500 v., I mid. 500 v., . 5 mid. 250 v.,
.25 mid. 350 v...05 mid. 500 v., . 1mid. 350 v.,
.01 mfd. 500 v., etc., etc. All for £ 2. Post free.
SATISFACTION GUARANTEED.
3 gang . 0005 mid. Condensers mounted on
push button unit with 8 buttons, 27/6, few
only.
4 v. mains transformers, 350-0-350,
120 mA., 35 - ea., and 6.3-1-5 volt heaters,
37 6. Small crocodile clips, 3/9 doz. Cards
of 114,
watt resistors all marked and useful
values, El I2s. 6d. per card.
Servisol at 5/- per tin, Systoflex, assorted, at
2.'3, 2/6 and 3/. doz.
Volume Controls,
and Imeg. less switch,
at 2,9 each ; with switch, 5/9 each. .2 and
.3 amp. mains droppers, 4/9, 5/9 and 7/6 each.
.3 amp. 3-way line cord, 70 ohms, per foot,
best quality, at 5/9 yd.
Slow Motion Dial and Drive Escutcheon type.
2/6 each.
Resistors, assorted, Kit of 48
and I watt, at El lot.
Smoothing Chokes, Midget type, 650 ohms
60 mA., 6/6 each ; larger type 180 ohms 160
mA. ' 15/6 each. Medium and long-wave coils
with reaction at 106 per pair.
Universal
Speaker Transformers, 7,6 ; class 8 and QPP,
driver and output types, 916.
Pentode
S Trans., 5'9 each.
Solder, Resistances, tin
copper wire, soldering irons, knobs, toggle
switches, 2 and 3 gang condensers, etc.
SPEAKERS.
Rola P.M., 51n., 19/6 ; 63in.,
21/6 ; Bin., 136 each.
Goodmans
P.M., 276 ; 101n.. 39,6 each.
Celestion 10in. P.M., with Transformer. 45 6.
In stock, over 5,011111 new boxed English and
U.S.A. mains and battery valves at list prices.
Send Id. for our lists of mains transformers, etc.
Send us your requirement C.O.D.. BUT
CASH WITH ORDER PREFERRED.
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W ELWYN
IIIGH

STABILITY

CARBON
RESISTOR S

TROPICAL GRADE
lYpE APPROVED
CLOSE TOLERANCES
LOW

pletely, practically.
When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the principles
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
INT NNNNN IONAL CORRESPONDENCE SCHOOLS
Dept. 38, International Buildings,
Kingsway, London, W.C.2
Please explain fully about your Instruction in
the subject marked X.
Complete Radio Engineering
Radio Service Engineering
Elementary Radio
Television
And the following Radio examinations:
British Institution of Radio Engineers
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guilds Telecommunications
Wireless Operator & Wireless Mechanic, R.A.F.
:Name
Address

Age

TEMPERATURE

COEFFICIENT
b1/.9/TE FOR CATALOGUE TO

-

WELWYN ELECTRICAL
LABORATORIES LIMITED
WELWYN GARDEN CITY • HERTS
TELEPHONE

WELWYN GARDEN 3816 -8

A

OR INSTRUMENT
MOUNTI NGS
a few types of
which
are
illustrated, havé been
specially developed
to take care of
different frequencies and to control
vibration.
Types
and sizes available
to carry varying
loads ( Rubber to
metal bonded)

RADIO SERVICE R
MAN, DEALER
AND OWNER
The man who enrols for an I.C.S. Radio
Course learns radio thoroughly, com-
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WIRELESS WORLD
ERRANTI transformers, A.F.3 10/, A.F.5,
A.F.15C, 0.P.M. 1, 0.P.M.5, 15/- each:
Novotone tone control tran., type M. 25/-•' Ferranti p.m. speaker, M.1, £4; Hartley Turner
speaker, 2,500ohms field, £ 5; Mallory Vibra.
pack, 6v to 250v 60mA, £ 3; Clarkes' Atlas acdc converter, 230v ac to 230v 120mA dc, £ 3.
Moseley. 173, Tredworth Rd., Gloucester.
ETAL rect'firm
trickle chargers; it.
1
-T-L metal rectifier, 2v 12.5amp, complete with
.iiitable trans., makes ideal trickle charger for
2v cell, 13/6, post 7c1.; instrument rectifiers
for meters, bridge type. bakelite, best make,
Ima, 5ma, 18/6, post 3(1.; 10ma, 50ma, 15/6;
trans., rectifier, ballast bulb for 2v to 12v
2.5a charger, 59/6, post 10d.; rectifier only,
34/6, post 7d.,• trans. and rectifier for 2v to
12v half amp chauer, 34/6, post 9d.; rectifier
alone, 10/3; tranœ' rectifier and ballast bulb
for 2v, 6v, 2amp charger, 42/6, post 9d.; ditto
lamp 34/6, ditto hall amp 29/6; rectifier only
for 6v half amp charger, 5/9, post 3d.; It.
trans., prim 230v, sec 10v, 14v. 21v at 2.5
amp, 26/-, post 9d.; Rothernael " Bullet " crystal mikes for stand mounting, reproduction
equal to D104, tilting mount, £ 3, post 9d.:
m.c. mikes, very heavy, robust model in plated
housing. £5/10; miniature crystal mikes for
deaf aids, lapel fitting, 42/6; milliampmeter,
lma, full scale, 65/-.—Champion, 43, Uplands
Way, London, N.21.—Tel. Lab. 4457. [ 3012
Wanted
VORMO 2-coil unit, Max transformer. Contact copy or blue print or 1-V-1 for Merchant Navy seaman.- Price to Armstrong, c/n
8. Giffnork Park Av. ' Giffnock, Glasgow. [ 2944
REPAIRS AND SERVICE
r OIIDEIPEAUER repairs, British, American,
1.4 any make;
moderate
prices.—Sinclair
Speakers, 170, Copenhagen Bt., London, N.1.
Terminus 4355.
[ 2415
A CCURATE radio rewinds, mains transformers, fields, op. transformers, etc.,
and all loudspeaker repairs.—Southern Trade
Services, 297-299, High Bt., Croydon. [ 2882
LL types of
radio receivers serviced;
Murphy and Pilot specialist; valves in
stock; sound repairs for 13 years.—T. E.
Fevyer, F.I.P.R.E., 50, Vine Bt., Uxbridge.
" QERVICE with a Elmile."'Repairers of all
kJ
types of British and American receivers;
coil rewinds; American valves, spares, line
cords—FRI., Ltd., 22, Howland St., W.I.
Museum 5675.
[ 1575
MAINS transformers service, repairs, re-I-T1 winds, or construction to specification of
any type, competitive prices and prompt service. - Sturdy Electric Co., Ltd., Dipton, Newcastle-upon-Tyne. [9651
244- HOUR
1al ny
U Rtraservice,
n. ornt
er 6 rewind; eme u
na
sral
ne
:
outputs, 4/-; if, transformer, 3/-; all types
of new equipment supplied to npecification.—
Majestic Winding Co., 180, Windham Rd.,
Bournemouth.
[2764
EWIND8 mains transformare, field coils and
chokes, high grade workmanship, seven to
ten days' delivery; new transformers manufactured against Government contracts.—Metropolitan Radio Service. 1021, Finchley Rd.,
Golden; Green, London, N.W.11. [ 2603
MAINS transformers rewound, better than
171 new, return of post service most common
types; machine layer wound, interleaved and
impregnated coils on bakelite formers, up to 70
watts, £ 1, post paid, c.w.o. or c.o.d. (trade
enquiries subject): specials quoted by return;
replacement bobbins for most popular makes,
15/6, post paid ( state inside core sizes and
valves when in doubt).—Radio Services, Field
Si. Works, Blackpool. R.T.R.A. Service mem1...rs Tel. 1774.
[ 2985
I % F.GALLIERS,
Ltd.—" Service
with
a
L.P guarantee.'
If you cannot get your
receiver serviced, let American specialists du
the job; first-class workmanship only; specialising in Air-King, Belmont, Challenger, Detroit',
deWald,
Emerson,
Ferguson
Garod,
ilallicrafter,
Hammerlund,
McMurdo,
Midwest Majestic, Pilot, Philco, 8parton, etc..
also any British set. Remember, for 15 years
we have handled as distributors American receivers; this is
self-explantory; s.a.e. with
all enquiries.—Degallier's Ltd., 9, Westbourne
Court, London, W.2.
[2999
MISCELLANEOUS
WANTED, coil winding machine, with or
TT without paper interleaver.—Detaile and
price to Box 3193.
[ 2961
MIME recorders.—Write for particulars.—
Gledhill-Brook Time Recorders, Ltd., 84.
Empire Works, Huddersfield. [ 2419
DuRREn stamps made up to your special
-Lb requirements and design, typical example, stamp showing name, address and pro
fession; 9/6 post free.—V.E.S., Radio House.
Ruislip.
[ 1884
trans. shrouds, clips and many other
fittings quickly made on A.A. benders:
accurate and inexpensive.—Details from A.A.
Tools, 197w, Whiteacre Rd., Ashton-u.-Lyne.
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HARRISFLEX

BEARINGS

TIDDINGTON ROAD •

LIMITED

STRATFORD-ON-AVON

THE NORTHERN POLYTECHNIC,
HOLLOWAY ROAD, N.7.
Principal : T. J. DRAKELEY, D.Sc., Ph.D.,
F.R.I.C., F.I.R.I.
Department of Radio and Mus:cal
Instrument Technology.
Head of Deartment :
S. A. Hurren, M.C.,

Full-time Day Courses in

RADIO TECHNOLOGY
in preparation for all
recognised quali Acations in this subj ect.
Practical laboratory and workshop experience provided.
Prospectus free on application to Secretary
New Term begins September lifts.

SFPTENIEER,

II )1.1

WIRELESS WORLD

VALVES
This is part of our current stock of valves.
If all their equivalents
were
mentioned,
it
would be found that
we can supply either
the exact valve or a
suitable replacement
for almost any type.
Wh
possible
please order C.O.D.
Stamp with enquiries
please.
PRICES

WELL-INTRODUCETY
French
manufacvV turer, highest London references, wishes
contact important mftrs. interested French
market; immed. post-war develop.—Box 3185.
SITUATIONS VACANT
LASTIC moulders require representative
with
first-class
connections
amongst
manufacturers.— Write Box E. 262. Willings,
133, Moorgate, E.C.2.
[2974
ESIGNER of specialised radio and p.a.
equipment and electronic devices for Lancashire manufacturers of optical and scientific apparatus—Applicant should outline experience in first place to Box 3184. [2949
ANAUERS and service managers required
by radio and electrical retail organisation
(not combine or chain store) for West London
suburbs and Home (3Junties; sales and administrative staff will be required later; excellent post-war prospects may make it worth
while applying ( in confidence) now.—Box 3189.
I NSTRUCTORS wanted for the training of
students in radio servicing and engineering; must be qualified up to Final City and
Guilds Standard and have practical experience of radio servicing; substantial remuneration according to qualifications.— Applications,
with full particulars, age, experience, etc., to
the Secretary, Elliot Macintosh Wireless College. Crescent House. Windsor St., Dundee,
SITUATIONS WANTED
XPERIENCED
secretary (shorthand- typist) requires post in London district with
post-war prospects; thorough
knowledge
of
radio trade.--Box 3203.
[ 3009
TUITION
EARN Morse code the Candler way—See
advertisement on page 29. [ 1292
1018ADIO training.—P.M.G. exams. and 1.E.E.
-RS, Diploma; prospectus free. — Technical
College, Hull.
[0611
ADIO Engineering.—Television and Wire-Lk, less Telegraphy, comprehensive postal
courses of instruction. Apply British School
of Telegraphy. Ltd., 179, Clapham Rd., London, 13.W.9 ) Estd. 1906). Also instruction at
school in wireless for H.M. Merchant Navy
and R.A.F.
[9249
WIRELESS training, operators and mediaTV nies, urgent demand, land, sea and air
appointments.—The North-Eastern School of
Wireless, 69, Osborne Rd., Newcastle-on-Tyne.
Estab. 1911, Tel. Jesmond 1356. 150 P.M.U.
technical questions, 10/- by post. [2864
NGINEERING
Opportunities" — free
112 - page
guide
to
training
for
A.M.I.E.E., and all branches
of engineering and building; full of advice for
expert or novice; write for free copy and make
your peacetime future secure.—B.I.KT. ( Dept.
387B) 17, Stratford Place, London, W.1.
POSTAL training in electrical engineering—power or radio; individual correspondence tuition by highly qualified engineers
with wide teaching and technical experience.
Elementary or advanced courses. Preparation
for recognised examinations. Pre-service training specially arranged.—G, B., 18, Springfield
Mount, Kingsbury, N.W.9.
[ 1731
rr HE Tuitionary Board of the Institute of
Practical Radio Engineers have available home study courses covering elementary, theoretical, mathematical, practical and
laboratory tuition in radio and
television
engineering;
the text is suitable coaching
matter for I.P.R.E.. Service-entry and progressive exams.; tuitionary fees—at pre-war
rates—are moderate.—The Syllabus of Instructional Text may be obtained post free from
the Secretary. Bush House, Walton Avenue.
Henley-on-Thames, Oxon.
( 1462
TECHNICAL TRAINING
REAT possibilities exist for technically
qualified engineers, key men in wartime
and afterwards.
Through
the
home- study
courses of The T.I.G.B. take a recognised engineering qualification, such as A.M.I.Mech.E.,
A.M.I.E.E., A.F.R.Ae.S., A.M.I.Chem.E., C.
and G., etc.,
in
which examinations the
T.I.G.B. students have passed 25 FIRST
PLACES and hundreds of passes. Write today for " The Engineer's Guide to Success "—
free—containing the world's widest choice of
engineering courses covering all branches, including aeronautical, mechanical, electrical,
wireless, chemical, etc.
THE
TECHNOLOGICAL INSTITUTE OF
GREAT BRITAIN, 82, Temple Bar House,
London, E.C.4.
[ 1403
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BRITISH,
AMIRICAN,
BATTIER%
A.C.
end
UNIVERSAL
TYPES

STRICTLY

B.O.T. RETAIL
BATTERY-2101M, 5/10;
P220. PM2A. 74 :
210DDT, 11024. TDD2A, 9/2; 210SPT, 21oV PA.
210VPT, 220/0T, KT2, KT24. PM1251, 8P2, SP210.
VP210, VP2B, W21, Z21, Z22. 11/- ; Pl, 12/2 ;
210P0, FC2. PCIA. X24, 12/10.
Ale TYPES-204A, 618; 354V. AC/HL, 14114,
MILS, 8/2; AZ!. DWI, AZ31, DW4-500,JW4-350,
If 10. 11/- ; 402P, AC044. MH41, MBE'S. PX4, TD114,
11/7;
42MPfPen, AC/VP1. AC/VP2. AC/Pen.
AV2/Pen, AC5/Pen. KT41, KTZ63, MKT& M8PenB,
MV8Pen, MVSPen111, PenA4, Pen4V.A. SP4. VP-I.
VP4B. 12/10: AC/TH1, AC/TP, FC4. MX40, TH4,
VIIT4, 41MPO. 14/. • KT32, KT33C, PenB4. 14/8;
KTZ41, 1210/20, 15/3 ; MP/Peo, 16/6 ; FW4/500,
KT66, P11124A. 18/3; PX25, PP5/400, 84/4:
Pen421I, 30/5.
UNIVERSAL-2013A, 2013C. 9/2; CY1, 1.731,
URIC. URIC, U4020, 11/- ; 11D3, TDD13C, 11/7
703, 8D2, 9E12, 138PA, CIA, CL33, Pen36C, 8P13,
SP1320. VP13A, VP13C, 12/10; CBL1, CBL31,
PertDD4020, TH21C. 15/3; TH30C, 14/,
MAZDA—HL23, 5/10; HL21DD, 111.23DD, 9/2;
Pen25, ITU5. 1.1116, 13137. U4020, VP23, 11/..;
AC/IILDD, HL41DD, HL133DD, 11/7; Pen45,
Pen383, 8141, TP23, TP26, VPil, VP133, 12/10;
AC/TP, TH41, TI1233. 14/- ; QP25, PenDD4020,
Pen45DD, 16/3.
E TYPES--EM4. 11/- ; P.503, EBC33. 11/7; CLi,
01,33, EF13. EEO, EL3, EL33. 12/16; 001135. ECH2,
ECH3, 5C1135. EF5, EFB, EK2, EL2, 14/- ; EBL1,
0E31. 15/3; 5035. 18/3.
EVA AMERICAN TYPES-504, 57.4, GAGS, 6C5, 6C8,
606, 6J5, 6J7, 0K8, 606, 6R7, it, 25A6, 25L6, 20(5
and 2515, conversion, 2514, 42, 47 conversion.
AMERICAN-1A4, 1B4, 105, 106, 1115, 2A6, 2A7.
2117, BA4, SAO. 6A7 conversion, 6A8, 656, 8F5, 6Es.
0,18, 13/(6, 607, 6P5, 68F7, liZ5, 10, 12Q7, 126E5,
I2Z5. 15, 19. 24, 32, 39, 34. 35, 30, 37. 38, 46, 48, 50.
53, 57. 71A, 72, 76, 81, 82, j5, 89, FC141, H141 il.
P,-o141.
TUNOSISAM—ELI. 16/6; LD210. 5/10; P215, 7,4 ;
111)13. 6/9 ; 8B8. 14/- ; 657. 12/10 : 6K8, 141 .
0Q7, 13./7 ; (11/6. 12/10 ; 6X5, 11/,
VALVES AND ADAPTORS
In the cases where we cannot supply the exact val, e
or equivalent, we can get your set going with a val, e
mal adaptor, the additional cost being 4/6.
SPARES
TESTOSCOPE, the vest pocket Instrument for tracing
Lodi, enables 20 testa AC/DC. 37/6.
FLIK-O-DISH—Volts. ohm», and watts, calcuhitor. 6 6.
SPEAKERS, 3-inch, 31/3.
LINE CORD —.3amp., 3core 60 ohms per tt., extreme',
qmility, 8/8 per yard. 2-way, 6,-.

J. BULL dc SONS
W.)
246 HIGH ST., HARLEBDEN, N.W.10
(Dept. W.
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NaG'INEEFIING
OPPORTUNITIES"
This
unique
handbook
shows
the
easy
way
to
secur e
A.M.I.E.E.,
City and Guilds, etc.

WE
GUARANTEE—
"NO PASS—NO FEE."
Details are given of over 150

Diploma
Cou rses
In all
branches of Civil, Mech.,
Elec.,
Motor,
Aero,
Radio,
Television and Production
Engineering, Tracing, Building,
Govt.
Employment,
RA.F.
Maths., Matriculation, etc.
Think of the future and send
for your copy at once— FREE.
11.1.E.T., 387, SHAKESPEARE HOUSE
17, STRATFORD PLACE, LONDON, W.1.

BUSINESSES FOR SALE OR WANTED
1) MUG and electrical retail and service
IA, business required, West London preferred; partnership considered.—Box 3190.
PATENT NOTICES
HE
proprietors of British Patent No.
505632 entitled Improvements in and relating to cathode-ray tubes, offer same for
license or otherwise to ensure its practical
working in Great Britain.—Inquiriee to Singer,
Ehlert, Stern & Carlberg, Chrysler Building,
New York City 17, N.Y., U.S.A.(2885
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PREMIER RADIO
PREMIER MICROPHONES
T
ler
,
an
.el srmenl.
e
.
Current Mike. High-smile lat gr
unit.
limponse 45-7,500 cycles. Low

Pal

him

Premier Super-Moving Coil Mike. Permanent
Magnet model requiring no energising. Sensitivity 511db. Impedance 25 ohms. Excellent
',production of speech and 111UPW, A6/51-.
Microphone Transformen, 10/6 each.
Crystal Mike. Response ix tlat from 5045,000 cycles
a-lu i,,slightly rising idler/uteri:die to 8.000 r;eles.
oitpul inrI I., ICCC18 60db,
Prior 3943,
Chromium Collapsible Type Microphone Stand,
62 ,6.
MAINS TRANSFORMERS
Wire-ends. AU L.T. Windings Centre Tapped.
SP, 300 1100-0-300 V. 60 » La., 4 V. 2.3 a.,
4 v. 2-3 a., 4v. 2-3 a
SP. 350A 350-350 V. 100 ma., 5 v. 2 a
(not CT.), 6.3 v. 2-3 a.
29'SP. 330B 350-350 v. 100 ma., 4v. 2-3 a ,
4 v. 2-3 a., 4v. 2-3 a
29!SP. 351 350-350 V. 150 ma., 4V. 1-2 a.,
4v. 2-3 a., 4v. 3-4 a
361SP. 351A 350-350-150
4v. 8a., 4v
2-3 a., 4v. 1a., 4v. 1a
SP. 352 350-350 v. 150 ma., b v. 2 a ,
6.3 v. 2a., 6.3 V. 2 a
36'Auto Transformen. Step lip or down. 100-125 v.
to 200, 230 or 250 v. A.C.. 00 watts, 21'125 wntts, 27/6 ; 250 watts. 37/6.
MATCHMAKER UNIVERSAL
OUTPUT TRANSFORMERS
Will match any output valves to any speaker
impedance. 11 ratios from 13-1 to 80-1, 51 watts,
22'6 ; 1015 watts, 30:- ; 20/30 watts. 49/8 ;
50 60 watts. 59/6.
STEEL CHASSIS
Undrilled.
inn 8 x 21"
price 7/- each
16 x 8 x 114'
price 26 each
x 8 x 24'
price
each
NEW PREMIER S.W. COILS
4- and 6- pin types, now have octal pin spacing
Mal Will tit International Octal valve holders.
4-PIN TYPE
6-PIN TYPE
Type
Range
Metes
T
(
i
p» Rei
n
âge
m. P2
rine
e

lee

ii4A
ii4
12-26 W.
m.
2/6
OBA 12-26 in. 2/6
ii411
22-47 in.
2/6
OBB 22-47 m. 2/6
11417
41-94 m.
2/6
06C
41-04 m. 2/6
oil)
76-170 m. 2/6
060 76-170 ot. 2/6
04E
150-320 in. 3/CHASSIS
04F
255-250 eu. 3/MOUNTING
040
400-1,000 111.
OCTAL HOLDERS
oull 1,000-2,000 tn. 4/New Premier 3-Band LW. Co ill
,°1
i1
4.
2.5
ea,
ch
2
.
5-38,
34-86 m., 4/9.
2 Push-Pull Switches to suit above, ed. each.
Bakelite Dielectric Reaction Condensers.
0001 mt. 1/3, 0003 mt. 26, 0005 mt.
28 each
0003 nit. Differential
ni
each
LW. H.F. Choke, 10-100 .
Beau Shalt Couplers, tin, bore
2/11.13
Flexible Couplers, lin. bore
SWITCHES
QMIL panel mounting. split knob type7,2di p
l
e'c
ac
int
°Wort 2/- each. Double pole on/off, 3/6 each.
VOLUME CONTROLS
Carbon type, 20,000 and 2 'neg., 3 each.
5,000,
and

10,0001

e

100,0001 4/6 each.
Wire Wound Type, 300 and 10,000 obis, 5 6each.
Valve Screens for International and U.S.A. types,
1j2eh
Re
sin-Core d Solder.

8d. nee ea.
Push-Back Connecting Wire, ed. per yard.
Systofier Steering, 2non., 2/6 per dux. yards.
Screened Braided Cable, Single, 1/3 per yard.
Twin, 1/6 per yard.
MOVING COIL SPEAKERS
11oodmans 3iin. P.M. Speaker, IS ohms voice
coil, 30,-.
Rota Otis. P.M. Speaker, 3ohms voice coil. 25/-.
Rota Sin. P.M. Speaker, 3ohms voice coil, 25/-.
Above speakers are less output transformer.
Pentode Output Transtormers. 34 watts, price
Clestioan or Plessey Sin. P.M. Speaker, 226.
Celestion 10in. P.M. Speaker, 49;6.
The above speakers are fitted with output transforniera
Premier 1-Valve de Lune Battery Model S.W.
Receiver, complete with 2-volt valve, 4 coils
covering 12-170 metres. Bunt on steel chassis
and panel, Bandspread tuning, 55/, including tax.
I.F. TRANSFORMERS, IRON CORED
450-470 keg., plain and with flying lead. 7 6each.
Send tor details st other Accessories available.
ALI ENQU IRIES MUST BR AcCOMP.INIED
BY A lid. STAMB.

PREMIER RADIO CO.

ALL POST ORDERS TO
JUBILEE WORKS, 167. LOWER CLAPTON
ROAD, LONDON, E.5. A,hr egi 17:2,
CALLERS TO
JUBILEE WORKS or
169, FLEET STREET, E.C.4. ( Central
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proprietors of British
Patent 1
,
,u.
537689. entitled Improvements in Wave
Signalling Systems, particularly applicable to
facsimile telegraphy, and No. 537699, entitled
Improvements in Frequency Modulation Systems, offer same for licence or otherwise to
ensure
their
practical
working
in
Great
Britain.-Inquiries to Singer, Ehlert, Stern &
Carlberg, Chrysler Building, New York City
17, N.Y., U.S.A.
[
2891
BOOKS, INSTRUCTIONS, ETC.
IXTANTED, complete Mullard Red " E"
VT valve handbook.- Price. Box 3192. [ 2960
WTD., " W.W.," July, Oct., 1941, Dec.,
FF 1942. Nov..
1943'.- Evans, 30, Crescent,
Solihull, Birmingham.
[2975
uTEBB'S radio map of the world locates
vV any station heard, size 40x 30in., 4/6,
post 6d., on linen, 10/6, post free.-Webb's
Radio, 14, Soho St., London, W.I. Tel. Gerrard 2089.
[9947

B1ritis
00 %h
Design

Bsh
Made

t. es sU

OHM'S

LAW

problem',

HILL & CHURCHILL

•

WilatIwill be the voltage when current I Sows through
resistance R P
What will be the voltage with watts value W and I
current Sowing ?
What is the current flowing where watts value is W
and voltage is E
What current will flow through R resistance where
voltage is E ?
What will be the resistance where current I flows at
voltage E
What will be the resistance where watts W is at
voltage E ?
What will be the resistance where watts W is at
current IP
What is the wattage of voltage E through resistance R
What is the wattage of current Ithrough resistance R ?
What will be the wattage of Icurrent at E voltage P
The seale, read from 1 millivolt to 1,009 volts. Froni
Ioho, to 1,0110,000 ohms. F'soni 1 millianip to 111
amperes.
From one- truth of a milliwatt to 10,001)
watt,

BOOKSELLERS

SWANAGE

RADIO

AND

•
CATALOGUE

ON

APPLICATION

BIERItY'S

LTD.,

METALS

MANUAL

BERNARDS ( PUBLISHERS) LIMITED
of 77, The Grampians, Western Gate,
London, W.6, beg to inform the
Trade and the Public that their
Manual of Metals and Alloys and their
Radio Manual have been withdrawn
from circulation and express their
regret to Mr. F. J. Camm, the Author,
and Messrs. George Newnes Ltd.,
the publishers, that these two publications which are infringements of
Mr. Camm's works, " Dictionary of
Metals and Alloys," " Newnes Engineers
Pocket
Book,"
practical
-Wireless Service Manual,"
and
"Radio Engineers Vest Pocket Book,"
should have been issued. The entire
matter has been settled by payment
by Messrs. Bernards of an agreed
sum for damages and costs.

WARD

ROTARY
CONVERTERS

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

CHAS.

F.

WARD

17, WHITE POST LANE, HACKNEY WICK, Lb
'Phone : Amherst 1393

LTD.

In addition to the usual radio parta,
mug c“Inplett. range of

RADIO

& ALLOYS
RADIO

CONDENSER SPECIALISTS
FOR OVER 20 YEARS
Daly ( Condensers) Ltd.
Telephone : Ealing 4841

TELECOMMUNICATION

(SHORT WAVE)

OF

LY

ELECTROLYTIC
CONDENSERS

DORSET

BOOKS IN STOCK ON

1; Cranhourne Tenace, Salt Hill, SLOUGH, BUCKS, ENG.

MANUAL

for

ENGLISH 8. AMERICAN

Revised Price 6 6
Order at once whilst deliveries are rood
LABORATORIES

You'll remember

West Lodge Works, The Green, Ealing, W.5

FULL INSTRUCTIONS WITH EACH INSTRUMENT.

IONIC

1944

we

carry

a

AND
ELECTRONIC
EQUIPMENT

including Cathode Ray Tubes, Oseilloecopea, Signal
Ci eneraton, Meters and Text Equipment ;
metal
cabinets; H.F., U.H.F. and L.F. chokes; mains
output, and intervalve transformers ; Ceramic and
Amphenol valve bases ; S.F. transformers ; signal
indicators ; single and double Iuseholdere ; dials ;
precision condensers—ceramir,
tuning, differential
and
reaction,
miniature screwdriver
UHF condensers ; electronic
glassware ;
low
loss
sockets
and insulators, etc.
If your work is of a priority
nature, we can in nearly all one. give delivery by
return.
Send 15. stamp for detailed list t• W ".

25,

—

HIGH

HOLBORN,

LONDON,

MATRICULATION
breieraccard&

Whatever your age, you can now study
for
the
all-important
Matriculation
Examination at home on " NO PASS—
NO FEE " terms. " MATRIO" is the
accepted passport to all careers, and
opens
up opportunities which would
otherwise be completely closed to you.
Ensure the success and security
f you
and yours through post-war difficulties
by writine for our valuable "Guide to
Matriculation " immediately — FREE.

ILYA.
356,

Oxford

(
Dept. 114)

Street,

•

LIPS

PHOTO-ELECTRIC CELLS —

TWICKENHAM, Middx.

W.I.

W.C.1

SeiTe on gold- alloy, super- sensitive to
light, permanent, operate relay direct
or with Valve Amplifier, perfect reproduction of Speech and Music from sound
track of films ; large tube 31m, from
top to valve pin base, lin. diam.,
small tube 2in. from top to terminal
base, sin. diam., ;
operate on
40-100 volts, connections blue
print
free.
Despatch by return.

CEFA INSTRUMENTS,

London,

38a, York Street,
POPesgrove 6597

CLASSIFIED ADVERTISEMENTS
intended for the OCTOBER issue
can be accepted up to First Post on
Friday, September 8th.

Well made of steel, double ridged fur
strength.

Teeth on three oddes of lower
grip and good contact

jaw give arm

EUGENE

Open»

IM,021Varl
we.ktro.
oreck;or, trunee.s
WORKS. EDGWARE ROAD. HENDON.

r

N.W.9

Del

AMERICAN MIDGETS HANDBOOK—

DwearlbIng with many cireult diagrams the pecullarltle•
et small Amerloan lfdidgeti Radioe. Especially written
for eervico men, moet likely faults and their remedise
with hints on wartime substitutes for unobtainable
part. are all given. The valve data section give@ bases
and working characteristics of the 80 or as valve. used
ln midgets.

Price

2/6

from booksellers or by post, 2,111.

E.S. ( VV),
Radio House, Melthorne Drive, Ruislip, Mddx.

.
11 _ ,,. 1 lo , the Publish,,.. I,.II re AND Soso LTD., Dorset House, Stamford Street, London, S.E.1, by TILE COEN
Paris Gard ,u. "' Loeb mi
London, (kill. ', less World
can be obtained abroad from the following— acavaaata and New ZEALAND: Gordon a notch, Ltd.
luids
A il. Wheeler & Co.
CANADA: Imperial Newt; Co. ; Uordon es Clutch. Ltd. honni AFRICA : Central News Agency, Ltd. ; WiUlam Dawson a Sons
UAL UNITED STATES : The International News Co.
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ELECTRONIC

AGE

ODAY --- thank5 to the Science of Electronics -Colour is being studied as never before.

month

Every

in the world's laboratories startling new
D .'
knowledge will be
discoveries are being made and awealth of new facts urtcovered.
of thCertainly the post-war
translated Tomorrow
into actual much
practice.
world will be alive with colour. Colour photogral)hs on
paper -- three-dimensional colour movies -- television in
colour -- magazines in colour -- monochrome, with its
drabness and monotony, is already on its way out.
Behind this intense activity stands the rnagic of
Electronics -- with its ability to analyse ana sort out ttuo
trrillion separate colour variations. The human eye can
perhaps detect a mere two thousand. "[his exploitation

of colour is be one of the uses of Flectronics. More and
more will this new Science influence our way of living.
For in almost every ma¡or industry electronic control
methods are being devised to improve quality, ensure
uniformity
and speed uP
production.
No electronic
circuit
can function without capacitors -- every new device needs capacitors with special
characteristics.

Our

Research

Engineers

are

already

collaborating and producing new types to meet tomorrow's requirements. lf you have a capacitor problem,
their experience will be placed freely at your disposal.
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Exibe
BATTERIES
FOR RADIO
are playing their part in the
great national effort. They are
as indispensable to the purposes of war as to those of peace

THE

CHLORIDE

ELECTRICAL

STORAGE COMPANY LIMITED

Grosvenor Gardens House, Grosvenor Gardens,
London, S.W.I

W.R. 813/43

