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Never had your favourite programmes spoilt by a background of hissing,
crackling and spluttering noises ?

No ?

Lucky you!

But for thousands living in

towns and cities near industrial electrical apparatus or trolley-bus routes such
interference is only too common.
The B.I.C.C. Anti- Interference Aerial,
when properly erected, will give you better
listening and reveal many stations you never
heard before.
The aerial is a 6o- ft. polyethylene
insulated dipole type with suspension insulator
and matching transformer.
The 8o-ft. down
lead is a fully screened coaxial cable with
polyethylene plugs moulded to each end; it
is matched to the receiver by a transformer
with easily fixed suction mounting.
It acts as a " T "- type aerial on long
and medium waves and as a true dipole on
short waves.
Write to-day for descriptive folder
No. 221S on " Anti- Interference Aerial."
Obtainable through Radio Dealers.
Price £6 18 0
Licensed under Amy Aceves & King, Inc.,
Patents Nos. 413917, 424239 and 491220.

„.111-71ilt

ANTI -INTERF:RENCE
BRITISH

; NSULAT ED

NORFOLK
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Aecieeic-e
ELECTRICAL
TESTING
INSTRUMENTS/
This recently developed High Resistance AvoMeter
has a sensitivity of 20,000 ohms per volt on the
D.C. voltage ranges and 1,000 ohms per volt on the
A.C. ranges.

It is a compact and portable multi-range instrument
having many advantages which will commend it
for use in laboratory
clearly

or workshop.

marked scale with

an

A 5- inch
anti-parallax

mirror is used for the following ranges of readings:—
D.C. CURRENT:

50µA to 1,000 mA

D.C. VOLTAGE:

2.5 v. to 2,500 v.

A.C. VOLTAGE:

10 v. to 2,500 v.

RESISTANCE:

0.1 ohm to 5 megohms
(with internal battery)

The instrument can be supplied, if required, fitted
with magnetic screening for protection against stray

PRICE

magnetic fields.

£19
Size : 8r x 7" x 4r

Weight: 7; lbs.

It will stand up to heavy overload

and is protected by an automatic cut-out.
In addition to its multi-range facilities, it can be
used as a Galvanometer, for which purpose the zero
can be offset to the extent of 30% of full scale
deflection by a simple knob adjustment.

Sole Proprietors and Manufacturers:

(JCL AS
•

S- REET • EON UON - 5.w. I

Ir/Ephone: VICTORIA 3404/9
H.R.I

2
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RESISTOR
NOISE METER

Manufactured to an approved Ministry of Supply specification for the measurement
of inherent noise above one microvolt in fixed and variable resistors.
PLEASE WRITE FOR FULL DETAILS TO

ERSKINE LABORATORIES LTD—SCALBY, SCARBOROUGH, YORKS.

A

reach

that brings within
of all the means of achieving a degree of

HIGH FIDELITY LOUDSPEAKER

fidelity usually obtained only from the most expensive

and

elaborate

equipment.

From

the

rich

pulsation of the organ's pedal register
to the delicate whisper of the E-string
of the violin, the whole complement
of the orchestra
is strikingly recreated, and all the varied inflections of
the human voice are
so naturally
rendered that this may truly be called

Twill•cone ,
assem
,\
brings

"Living Reproduction."
descriptive leaflet D.39.

Send for fully

N

coo

new reati4m

to sound r

auction

If FICIRtY

AXIOM-TWELVE
12P.M. LO U D S PE AK ER

For use with the ' Axicm Twelve' Goodmans High
Fidelity Output Transformer Type H.4 is recommended. Supplied wound to individual specification.
G 0 ODMANS INDUSTRIES, LTD., LANCELOT ROAD, WEMBLEY, MIDDX.

ge4 0.«,4i/u,1
'
Phone: Wembley,

1200.

Cables : " Goodm2ns, Wembley 1200."

March, 19..¡9
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'/We ce INSIDE

STORY"

/ of OSRAIM

VALVE

B65

This is a double triode desigred for use in push-pull, parallel or cascade
circuits. The valve is octal based, compact in design, and apart from the common
Ea volt. 0.6 amp. heater, the two sections are entirely independent.
I MICA SPACER — anchors the various electrodes in accurately locked
positions. It is sprayed with magnesia to provide high surface insulation.
2 CONTROL
GRIDS— Molybdenum wire
wound onto copper rod supports.
-THE PO/ea? IN THE
3 GETTER CUP & PATCH. The metal barium,
contained in the cup is deposited in asilvery film
PACKAGE
L' '
—
on the inside wall of the bulb. It maintains a high
vacuum condition during the life of the valve.
4 TWO PART BASE ensures reliable fixture of base
to bulb.
S ANODES are carbonised externally to enhance heat
radiation.
6 ANODE RIBBING. Designed to impart additional
mechanical strength to anode assembly.
7 EYELETS for easy assembly of anode plates. Reducing
spot welding to a minimum.

Ç>L.ffl_

sr
PHOTO CELLS

THE

GENERAL

ELECTRIC

VALVES

CATHODE RAY TUBES

CO..

LTD.,

MAGNET

HOUSE,

KINGSWAY,

W.C.2.

3
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--rothat exclusive coterie—The

' Sound
1 Repro' Engineers, Technicians and
Recordists, the initials M.S.S. need no
introduction. Much that is today acknowledged as standard practice in Disc
Recording was conceived and developed
by M.S.S.
During the war the Company was
greatly enlarged and development was
accelerated to provide improved disc
recording equipment of all kinds for
the Service Departments. Now, however, enhanced facilities coupled with
improved material supplies are making
M.S.S. Equipment available to awider
circle of users.
The well-tried and well-proven advantages of M.S.S. technique are at the
service of all who seek the highest
possible fidelity and operating efficiency
in Disc Sound Reproducing Equipment.

Among the users of M.S.S. equipment are:- The British Broadcasting
Corporation,
The Admiralty,
The Ministry of Supply,
The General Post Office
and
Broadcasting Authorities
& professional recordists
in all parts of the world.

The illustration shows the
Type D.S.R. Reproducing
Console
as
used
by
broadcasting stations,
commercial studios and
theatres, etc.
Details of the M.S.S. Ronge available from

M.S.S.
RECORDING
COMPANY
LIMITED
ROY LE CLOSE, COMBROOK BUCKS. Tel: Colnbrook 115 & 87

\\ND10 WIEO_S
etteriote WI I
P7

For clean, crisp
reception a silent source of power is essential.
Pertrix Radio Batteries give silent power.
HOLSUN
137

Victoria

BATTERIES
Street •

LIMITED

London •

S.VV.I

March, 1949
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qualities make

TRUVOX speakers famous

The

SS 1OA

Heavy

Duty

illustrated,

12 - inch
Speaker,

offering

a

frequency response from
55 to 11,000 c.p.s. and
handling
a typical
TRUVO X

10

watts

is

example

of

workmanship.

TRUVOX ENGINEERING CO. LTD • EXHIBITION GDS • WEMBLEY • ENGLAND
1 -.S.
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AN ANNOUNCEMENT
OF EXCEPTIONAL
INTEREST ....
The FOX

HELICAL

POTENTIOMETER

type

PXF

S HIO is now available for gen
eral

release to the

Electronic

Industry.

BRIEF
SPECIFICATION
Resistance Range 20 ohms to 50 K- ohms.
Helical Turns 10.

Rotation 3,600 .

No. of wire turns 2,000 to 12,000.

Write for full details to

P. X. FOX LTD.

TOROIDAL POTENTIOMETER SPECIALISTS

HORSFORTH, YORKSHIRE, ENGLAND.

Wattage 5.

Telephone: Horsforth 2831 2. Telegrams: "Toroidal, Leeds."
n

PRECISION COMPONENTS
CORD
Now

DRIVES

available in five types as

illustrated ( left to right) Standard,
It'V,

Reverse, " D"

type

and

"A " type.

GANG

CONDENSERS

A wide range
in

is

now available

1, 2, 3 or 4 gang types

of

various capacities.
Write for Catalogue No. ( W.W.I.)

JACKSON
BROS ( LONDON)

LIMITED

KINGSWAY • WADDON •
TELEPHONE
CROYDON 27545

SURREY

TELE CRAMS WALNICO.
PHONE. LONDON

March, I94.9
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O
D NEW DRIVE*
pertectPera°rniance
for

featuring

SIMPLICITY

LIGHTNESS & LOW COST

The new Collaro A.C.49 Rim-Drive Gramophone Unit is an extremely simple
and practical design, beautifully made and finished to the usual high Collaro
standard, yet it is available at surprisingly low cost.

The powerful induction

type Motor is suitable for 100/130 and 200:250 volts, and is fitted with acooling
fan . . . the AUTOMATIC STOP is independent of length of playing surface
—is fully automatic . . . four types of PICKUP HEAD are available—all fitted
with ball-bearing bases . . . the complete unit, including baseplate, turntable and
some types of pickup, finished in a
hard scratch-proof enamel. Write to-

The

day for trade terms and free leaflet
which fully describes the new Coll aro
A .0 .49 Rim-Drive Gramophone Unit.

A.C.49

RIM- DRIVE
COLLAR()

GRAMOPHONE

LIMITED

Ripple Works, By- Pass Road,
Barkiig, Essex.
Telephones:
RI
PPLEWAY 3333

Tel
egrams
" KORLLARO, BARKING'

UNIT

MAKERS OF FINE QUALITY GRAMOPHuNE
COMPONENTS,
INCLUDING :—
COLLARO
AUTOMATIC RECORD CHANGERS, GRAMOPHONE UNITS, INDUCTION MOTORS, DE
LUXE MICROGRAM
GRAMOPHONES.

PORTABLE

ELECTRIC

7

ireless World
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ULTRASONICS

Mallard Ultrasonic Generator Type E.7.562

Here is

another

example

of how

Mullard

Research is helping forward Industry. The
Mullard Laboratory Ultrasonic Generator is the
first commercial generator to be produced in
this country. It has been designed to fulfil the
need for an experimental unit of wide flexibility.
These features are unique :
watts at 2 Mc/s.

Angle o f view equal to manufacturers' original.
GUARANTEED
against D /SCOLORAT/ON.

• Transducer head designed for operation
in conductive or non-conductive liquids.

Acclaimed the

• Wide range of generator frequencies.

publ ic

• Styled to match modern laboratory
surroundings.

Mullard
Electronic Products Ltd.
Electronic Equipment Division
WORKS,

ABOYNE

ROAD,

LONDON,

independent authorities on lens computation.
Embodying fundamenal improvements on all previoustd esigns, yet
involving NO INCREASE IN PRICE.

• Power output into a water load of 500

ABOYNE

The product of the /
atest scientific
with
eminent
research
undertaken in con juncti on

best

by

th
e

and Television societi evsi.ewing

METRO PEX LTD
71 Queens Road
London, S.E.15
Phone: New Cross 2442

S.W.I7

(MI.2S3)

March, 1949
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#1(110111110r
CATHODRAY

C 0 ND

EN SE R S
for

TELEVISION &
HIGH

VOLTAGE

OTHER

APPLICATIONS

This well-known range of high voltage condensers is now processed
with a new impregnant—" Visconol," a highly viscous mineral
oil which affords the following advantages :—adequate voltage
rating, low power factor, stability of dielectric, and power to
withstand sharp-front short-time surges. The mechanical construction and unique sealing technique renders them normally
impervious to breakdown or flashover.
Temperature ranges
extend from —30° to + 71°C.
Further development permits
the temperature for maximum working conditions to be raised to
6o°C. and for 71°C voltages to be derated to only 80% of those
shown in the table below. Capacitance tolerance is ±20% for
all values.
A selection from the range available is given in the table below.
Send for details of the complete range of this and other T.C.C.
Condensers.
CAPACITANCE
in Mfds '
.0005

IN THE BEST SETS
YOU'LL SEEte

001
.002
0025
.005
.01
.05
.1
.25
.5
1.0

MAX.
WORKING
VOLTS
(at 60 °C)

25000
12500
18000
3000
6000
6000
6000
7000
1000
3000
750

THE TELEGRAPH C
NORTH

ACTON • LONDO • W• 3

DIMENSION
Overall Length
5

3
2/
3
3
5
6i
3
6/
54/

ii

INCHES

TYPE
NUMBER

Overall Diameter

:i
1

fi

3

51

IN

1,.,
,
1/

13

1
37ï

•:.
I
1

2

I372

24
1/

CP57H00
CP56V0
CP57X0
CP55H0
CP56Q0
CP56Q0
CP57Q0
CP58Q0
CP56V
CP59H0
CP57T

LIST
PRICE
each

13 6
76
136
4,6
7/6
7/6
136
15/7/6
23 136

NSER CO.,LTD,
Telephone, ACORN 0061

Dr)

Advertisements
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MASTERPIECE IN
MINIATURE
WIDTH

£r

HEIGHT

z
14

DEPTH
C.R.T.

0 1it
74

DIAMETER

NETT WEIGHT

Miniscope
MINIATURE

Full specircrnion from:

CATHODE

OSCILLOSCOPE

BY

7gbs

see

THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAT, LONDON, W.C.2

Stabilised
BY

RAY

ty/

MODERN

Insulation

IMPREGNATION

METHODS

HYMEG Synthetic Insulating Varnishes are
recognised and widely used for their mechanical
rigidity, improvement of electrical properties of
windings; heat, moisture, oil, acid and alkali
resistance as well as for the considerably reduced
stoving time necessary.
Now, special methods of continuous conveyor impregnation and baking developed with the use of HYMEG have still
further reduced processing times to a fraction of those previously believed necessary.
Often faster than infra-red baking with none of the defects, reduced handling, absence of special jigs, with complete
freedom from blistering, bubbling and porosity, are some of the advantages claimed and substantiated for HYMEG
High Speed Production methods.

After much research in our laboratories and in
conjunction with many well - known specialist
manufacturers, we have now evolved the Hymeglas
system of Insulation which comprises modifications
of Hymeg as used for coil impregnation to meet
the varying conditions applying to each field
of manufacture.
1 his irtegiales1 syst:nt ut dcv:Icyncnt is.succes,tiii in enabling machines to be designed and operated without weak links
in the chain of instdation below 200°C. Thus the fullest advantage is taken of modern glass fibre insulation by providing
a degree of bonding and insulation at every point in which the uniting of Hymeg impregnation with the Hymeg as used
for subsidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance
throughout.
Hymeglas therefore virtually eliminates any risk of insulation failure and enables motors and the like to operate under
abnormal conditions for long periods without risk of electrical breakdown.
Due to the excellent space factor of glass fibre as compared with the more usual asbestos and mica Class B insulations, it
is often possible in redesigning with the Hymeglas system to employ larger copper sections with well-known advantages.
The Berger Technical Service—the research work of which produced" HYMEG " and " HYMEGLAS"
is available to advise manufacturers on all problems of insulation.
Get in touch now with—

LEWIS
35,
MANUFACTURERS

OF

BERGER &

SONS

BERKELEY SQUARE,

LTD. ( Est.

1760)

LONDON. W.I.

Telephone: MAYfalr 9171.
HIGH - PERFORMANCE
INSULATING

VARNISHES

AND

ENAMELS

March, 1949
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FOR TRIMMER CONDENSERS
and all radio components
FREQUENTITE-FARADEX-TE MPROEM

STEATITE & PORCELAIN PRODUCTS LTD.
Stourport on Severn, Worcester.

Telephone:

Stourport

III.

Telegrams:

Steatain, Stourport
S.P. 51
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MILLIVOLT BENTÁLLS OF KINGSTON

ONE
TO

March, 1949

CHOSE

100

TAN NOY

VOLTS

SOUND EQUIPMENT

10 cis TO 500 kc/s

THE

Voltmeter Type

NEW

tC-4

Furzehill Sensitive Valve

378B/2 has an

extended fre-

quency range, now going down to 10 c/s and up
to half a megacycle.
This, coupled with the already established features of high sensitivity, high input impedance
and logarithmic scale providing constant reading
accuracy and immunity from damage by overload,

COURTESY OF BiXTALL8 LTD.

makes this an essential instrument in the communications laboratory.

Feedback circuiting ensures

MAKE IT YOUR CHOICE TOO !

stability of calibration over both long and short
periods.

SOLE

DISTRIBUTORS

SOUND

RENTALS

LTD.,

CANTERBURY GROVE, LONDON, S.E 27. ' Phone GIP 1131

BRIERLEY MICROARMATURE PICKUP
Type .113/P/A/I
Frequency range, 30 to 20,000 c/s.
Permanent Point 6 times longer wearing than sapphire.
Average point pressure,
oz.
Floating Element design prevents arm torsional resonance.
Output voltage: ModeL(a) 1/12th v. Model ( b) 1/50th v.
Price: Model (a) complete with mumetal screened coupling transformer and including Purchase Tax, £ 31196. Model ( b) (no transformer required). L7/17/8, including Purchase Tax.
Point replacement, El.

For further particulars
please write for our new brochure of Electronic
Instruments.

Dzeiezdefelé

A

LABORATORIES

LTD
Juif
:
.
la mee

BOREHAM

WOOD

TELEPHONE

-

•

The illustration shows :
A. Standard Armature
and Needle.
B. Miniature Needle to which is
normally
attached
an
armature or coil. C. The
Brierley Microarmature
complete with point.
Wide frequency range
necessitates small size,
particularly if one rejects
the possibility of working
within and above the
resonance band.
Small
size also permits the use
of low point pressure
with corresponding increased point life and
lower record wear, but it also inevitably results in lower output.
The Brierley Microarmature Pickup will not work with most domestic
wireless sets but the output is high enough for most amplifiers and
above the level below which the inexperienced are troubled with
amplifier problems. The movement is robust and suitable for adult
family use.
Point life—on the basis that a sapphire tip will play 150
records with j• oz.—is about 2,000 records.
Details of this pickup, together with information on our new specialised
.113/P/R/2 Ribbon Pickup—now provided with feedback ribbon and
available with either standard or diamond point—will be sent on
request.

HERTFORDSHIRE
ELSTREE

1137

J. H. BRIERLEY ( GRAMOPHONES
46,

TITHEBARN

BC.

& RECORDINGS), LTD.,

STREET,

LIVERPOOL

March, 1919
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The illustration shows the scanner of the
Metropolitan- Vickers " Seascan" Radar equipment
installed is R.M.S. " Queen Mary"

11E3

RATING
Vh
Heater Voltage (volts) ...
1h
Heater Current (amps)
Maximum Anode Voltage as Series
Va(max)
Modulator (volts DC) ...
Maximum Peak Anode Voltage as
Va(pk)max
Break Modulator (volts)
Maximum Screen Voltage (volts) ... V52(max)
Maximum Control Grid Negative
Vgl(max)
Bias (voltsve)
Maximum Peak Cathode Current
Ik(pk)max
(amps)
1.1g1-g2
Inner 1.t
Maximum Anode Dissipation (watts) Wa(max)
Maximum Screen Dissipation as
Wg2(max)Series
Series Modulator (watts)
Maximum Screen Dissipation as
W 52(max)Break
Break Modulator (watts)
Maximum Potential Heater/Cathode
(volts DC)...
Vh-k(nax)
t Taken under Pulse Conditions of approximately
10 micro-seconds duration and 400: Iminimum
off-on ratio.

The Mazda 11E3 is a Beam Power Amplifier designed for
ase asa break or series modulator with ashort duration pulse
input signal. An example of one of its many applications is
given by its use, with other Mazda Special Purpose Valves,
in the " Seascan " Radar Equipment manufactured by The
Metropolitan-Vickers Electrical Co. Ltd.
TYPICAL OPERATION
Quiescent Anode Voltage
(volts) ... ••• •••
Screen Voltage (volts) ...
Signal Voltage Positive
(volts)
Peak Anode Current (amps)
Approximate Knee Voltage
(volts) ..
Peak Anode Ciutput .Voltage•
(volts) ...
Approximate Peak Grid
Current (amps) ..

Series
Break
Modulator Modulator
Va(o)
Vg2
l
a(pk)

3,500
500
50
2

500
500
25
1

200

Igt(pk)

3,300

10,000

0.12

0.05

Taken at Vo= 200; V12=200; la
Base: 7-pin B.V.A.

4.2
2.5
3,500
12,500
700
—700
t 3.5
9.0
10.0
0.9
2.0
150

40 m 4.

Further details given on request.

Top Cap: Standard 8VA.

IERDTIO

MAZDA

RADIO

VALVES

AND

CATHODE

RAY

TUBES

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2
RA99
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but there is a difference in

4
D_TAvox

The Kia/ro and KI2/20 Moving Coil, Loudspeakers, designed especially as good quality
single unit reproducers, can be relied upon,
as can all VITAVOX products, to give an
outstanding performance under exacting
conditions.
VITAVOX

LTD .,

WESTMORLAND

have, for the past fourbes year, supplied electratechnleal equipment to many of
the largest industrial coriermo in the can titre, giving them co,rmlete »at isfuct ion. Our
discriminate buying be your guarantee of saltstection.
FRACTIONAL MAINS MOTORS. 200...M.0 v. A.C. Brand new shaded pole. Running
torque 400 grain erns. 1200 r.p.m. 10U% starting torque. Silent in operation. Shaft
lin, long by lin. Frame Mc. by 311n. Shaded pole motor.. being subject to temperature rise, ehould be used In elimetrearu % ewe for short periods. First delivery
eaeh.
of theta fine motors,
READING THERMOMETERS, DIziai and capillary type. Staled — 35
deg. C. to + 55 deg. C. covering 0,140 1eg. F.), lin- lim.inous dial. With 10ft,
capillary and 121n. phial ( temperature rod;. Ideal for „oil warming reading, and for
reading, in cito, outside temperatures, etc., 15/-.
THERMOSTATS ( en A.M.,. Switch 1.5 amp. On at : 2 deg. F. off at 49 deg. F.,
therefore right for frost protection.
each.
dos. Aleo brand new Room,
Laboratory, Workshop and Greenhouse maid by British Thermostat Co., mage
40/80 deg. F. (differential 4 deg. F.), cap eity 10 amps. AC., with manual on/off
control. Calibrated ex' ernai adjuetrcent
Rise Sin. hy 21m. by
(
approx.:,

N- I

Retail

Price :

K12/I0 £ 1 0 0
KI2/20 Ell 0 0

CHARLES

Tele:

COL indale 8671.

AMPLIFIERS

FOR THE
UTMOST
REALISM FROM
RECORDS AND
RADIO

32/8

REMOTE

4/6

46.

Ulu.

39'8.

A.C. MAINS CONTACTORS. Coil 230 v.50 c. Contacts 3- pole each 10-amp., supplied
with the»,ewired in parallel for 30-amp switching. Smurt. silent action. On panel
6110. by 411n. ' with met al cover,
MEASURING INSTRUMENTS, lin. qquare flange mkoil. Pg. rn.a.,
Same
style, therrno.couple 0/2.5 amps.,
Ada, round Such panel A.C. ( or D.C.)
Ammeter', 0/15, let Grade fl/iron,
Very 1155tBd supply large 0/300 A.C.
Voltmeters, Sin. Projecting ( with flash adaptor) Ow-grade jewelled movement,
(
despatch 2/.).
ELECTRIC WATER PUMPS ; Stuart). Operation 220/2,0 y. A.C. or D.C. Soundly
constructed non.ferrous metal, for exposure and long life
No. 10 ( 120 11.P.b
(
den. 2/-) ; No. 12 1600 gd,h.),
(
dee. 3,6). Tire« are brand new
with Inetructions and matter's guarantee.
STAGE LIGHTING DIMMERS. Correctly rated to coutml stated load from forthright to blackout at 220,240 volte. With screw motion awl handwheel, with ' off position. 500- watts, £31.9 • 1,0mo.wattc.
1,...0-watts,
(
tie.,,
any one 4/0); 2.500- watt ,.
(
des. 55,
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200250 e. tO c. Collets for hours,
minutes and seconds bands.
Single hole more, sUent rooming. With dust cover
Silo. diameter by an. deep, and Sen.
;
Yet of three hand, co fit, fruiting 1/tic.
dial,
(
not sold separately).
CLOSE-RANGE AUTO TRANSFORMERS, tor adjusting mains volt-eltop or rise.
Cover range of 200/250 v. In 10 v. taps, loading 500.watts,
(
dee.2 ,0).
" FUTIT " WIRE JOINTERS ( S.T.C., Electrically weld all wdres, copper or resistance,
30 to 50 S.W.O. Operation 200/210 v. A.C. With portable Transformer (
Sec. 45 a.
O amp,. continuous), carbon electrode Hand Tool, etc., ready for me, brand new,
Ube/. model for
(
de. 211).
MINIATURE L.V. MOTORS.
.6/12 v. A.C. / D.C.. sirs ..nlY
lin. ( WM0 1.).
shaft 1/8th in. dia. Considerable torque, low consumption,
ROTARY TRANSFORMERS (Anode Converters), input 12 v. D.C., output 250 v.
D.C. 125 m.. Brand new, by Hoover,
(' ies. 1e6).
IN
New Signal generators lf.S.W. models an adverlbred in February Issue.
Hoover 1/4th h.p. A.C. Induction Mot ors, acre running, sea/bent mount, 1,425 r.p.m.
220/250 v.50 o. 03 ,18/6 (we cannot despatch theme.
Flew haled. ¡Medan! for packing/delta/en.

17/3.
Om.
17/8.

87/6
85/15/-

918.

£
8110I-

47/2/8;

89/15,0

23/12113

37/6.

2e-

27/8

451-

srocx.

M.

sound equipment

ROAD , LONDON , N.
W .9.

-1101.R. SUPPLIES Ltd.-

March, 1949

R. SUPPLIES Ltd., 68,

12/8.

211-

New

Oxford

Street,

Telephone: MUSeum 2958

London,

W.C.1

The CONCERTO Amplifier
... acclaimed by music lovers for its exceptionally high

I

fidelity, this magnificent amplifier covers a normal requirements for home or concert hall. Distortion level below 0.5
per cent. Two channels of bass boost ensure unusually
smooth balance and depth. Designed for any type of pickup. Radio input socket provided. Two year guarantee.
Price E27.10.0. Heavy perforated steel cover with bottom
plate and rubber feet, 37s. 6d. extra. Delivery by passenger
train, Carriage Paid. 10s. deposit ( returnab e) for crate.
DEFERRED TERMS NOW AVAILABLE

ff-i
AMPLIFIER.

"LIVING
MUSIC"
• .. our fully illustrated 16pp
catalogue showing complete
range of amplifiers and tuning
units. Write for your copy today, enclosing 5d. in stamps.

Im PALACE GATE KENSINGTON ,LONDON ,W .8
Telephone : WEStern 3350
Our equipment can now be seen and heard at
UNIVERSITY

RECORDING CO. le BURLE1011 PLACE, CAMBRIDGE
Telephone: CAMBRIDGE 54947

Man ' op)
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The
L;Mn
Dubilier
Volume
Control

• Fully Tropical to withstand
extreme conditions of temperature and humidity.
• Miniature size.
• Minimum weight.
• Extremely robust.
RESISTANCE
Linear Law . . . .
Log Law

RANGE
1.000S? to 10MQ

.5.00052 to

51152

• Also available
in Non-Tropical form.

DUB' LI ER
CONDENSER CO
DUBILIER

CONDENSER

Telephore: Acorn 22 4 1 ( 5 lines)

CO. ( 1925)

LTD.,

DUCON

WORKS,

Telegrams: 1+yd:con, Phone, London

VICTORIA

ROAD,

1925

LTD.

NORTH

Cables: Hilvoltcon, London.

ACTON,

W.3

Marconi International Code
014

16
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The Greatest
1d
It e te . yC
100 KC/ S to 100 Mc /S

THE COIL PICK-UP
OUTPUT OVER ONE TON
This figure was recently arrived at
in the course of completing a
Government return.

on fundamentals

Gross output, however, is not a
characteristic of the pick-up. On
the contrary, users are particularly
impressed by the fact that the electrical output is substantially free from
all forms of distortion.
When used with an appropriate
amplifier and reproducer, the resulting sound output is as near to perfection as the record will allow.
Full technical details from :—
The new Advance Signal Generator Type E.2 has all the
advantages of the popular Model 1 plus a greatly extended
range to cover the Birmingham Television frequency.

The

wider range, 100 Kc/s to 100 Mc,'s, gives greater scope for

WILKIN S & WRIGHT LTD .
Utility

Works,

Holyhead

Road,

Handsworth, Birmingham, 21

advanced experimental work than ever before.
In common with the earlier model, the new generator
offers an instrument of laboratory standard at aprice within
the reach of moderate purses. The remarkable high frequency
accuracy of

extends over the whole range.

Range: 100 Kc,'s — 100 Mcis

•

in 6 bands.

The outstanding name in Radio—

Frequency: Guaranteed within ± 1.
Output : Approx. 1 volt unattenuated and variable from le to 100 mV into
a 75 ohm load through a matched transmission line.
Stray Field : Less than 3microvolts at 100 Mc:s.

Dimension: 91

40 - 100 cls.

high X 13" wide x 8" deep.

Weight: 15 lbs.

Send

for

fully

Ad I T a

SI6AI

descriptive

n(e

Rd.,

S'iernhall

May 2nd — 13th
For adranee information apply to
Sales Department :

TYPE U

AMBASSADOR

CENERIITOR

St.,

in 1949 will be

SEE THEM AT THE B.I.F.
OLYMPIA

leaflet

Walthamstow,

Telephone : LARkswood 4366 78

London,

RADIO

HUTCHINSON LANE,
BRIGHOUSE YORKS.
n :

ADVANCE COMPONENTS LTD.

Back

Radiogramophones and Television

AMBASSADOR

Illuminated Dial: Total scale length 30.
Power Supply: 100- 210 - 230 - 250 volts.

Colt,

E.

17
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NOTICE
"POINT ONE" is the Trade Mark od H. J. Leak de Co., Ltd. It was
originally applied to the first power amplifiers having a total distortion
as low as point one of one per rent, when in June, 1945, H. J. Leak,
M. Brit. I.R E., revolutionised the performance standards for audio
amplifiers by designing the original " POINT ONE" series.

•

NEW

LEAK
"POINT ONE"
AMPLIFIERS

TL/12 12W. TRIPLE LOOP
POWER AMPLIFIER
REMOTE CONTROL
PRE-AMPLIFIER RC/PA

£25 - 15 - O list.

£6 - 15 - O it.
An original feedback tone-control circuit which will
become a standard.
No resonant circuits employed.

e
e

Distortion:

Less than 0.05%.

Switching for Pick-up, Microphone and Radio,
with automatic alteration of tone-control characteristics.

sensitivities.
• High
coil, moving iron

e

Will operate from any movingor crystal P.- U.; from any
moving-coil microphone; from any radio unit.

Controls: Input Selector; Bass Gain and Loss;
Treble Gain and Loss; Volume.
Output Impedance: 0-30,0000 at zo kc.p.s.
The unit will mount on motor-board through a cut-out
of rojin. X 3*in., or it can be bolted to the power
amplifier, when, with a top cover, the whole assembly
becomes portable.
For use only with LEAK amplifiers.

A Leak triple loop feedback circuit, the main loop
giving 26 db. feedback over 3 stages and the output
transformer.
Push-pull triode output stage. 400 V. on anodes.
No H.T. electrolytic smoothing or decoupling
condensers.
Impregnated transformers;
tropically finished
components.
H.T. and L.T. supplies for pre-amp. and radie
units.
Distortion: at r,000 c/s and io,W. output, o.r%
at 6o c/s and to W. output, 0.19%; at 40 c/s and
io W. output 0.21%.
Hum and Noise: —80 db. on so W.
Frequency response: ± o.i db.,
20 c/s-20 kcis.
Sensitivity: 160 mV.
Damping Factor: 20.
Input impedance: sM Li
Output impedances:
aCl;
7-9Cl;
15-zo L2
28-36 Cl
25 W. model available at £27.10.0.

e
e
e

•
•

Used with the RC/PA pre-amplifier and the best complementary equipment the TL/1 2 power amplifier gives to the musiclover a quality of reproduction unsurpassed by any equipment at any price. It is designed in a form so that the power
amplifier can be housed in the base of acabinet and the small pre-amplifier mounted in a position best suited to the user.
DO YOU KNOW what these performance figures mean ? :—
PHASE MARGIN 20° ± to°
GAIN MARGIN iodb ± 6db
YOU MOST PROBABLY DO NOT, for they are uncommon. Yet they are 01 vital importance, for the " goodness "
of a multi-stage feedback amplifier cannot be taken for granted in the absence of this information, however impressive
the rest of the specification may seem. We believe ourselves to be the only organisation advertising these figures.
If you would like to know more about amplifiers in general, and the 71.,/12 and RC/PA in particular,

WRITE

FOR

BOOKLET W/TL/12.

H. J. LEAK & CO. LTD.
BRUNEL

ROAD, WESTWAY

Phone : SHEpherds Bush 5626.

FACTORY

(
Est. 1934)

ESTATE, ACTON, W.3.

Telegrams : Sinusoidal, Ealux, London.

Fore gn : Sinusoidal London.
C.

i8

Advertisements
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Eliminate Positive Feedback
(Mechanical) " EQUIFLEX" PATENT MOUNTINGS
will eliminate Mechanical and acoustic Vibration from
being amplified and aBlack Spot on Quality Reproduction.
Call at your Dealers to see a complete set of special
"EQUIFLEX."
Damped units with all fittings and
assembly chart suitable for the GARRARD R C 6o Turntable.
GARRARD
RC
60
UNIT

Price 21/6 Per Complete Boxed set
of 4 Mountings and all fittings.

"EQUIFLEX " special Damped Mountings as illustrated
for Chassis Suspension can be obtained from your Radio
Dealer. Loadings of these units are from 2 lb. to 12 lbs.
Giving a choice of distributed loading of from 8 lbs. to
50 lbs. where afour Point- Suspension is used.
Ask to see these special Units at your Dealers.
TYPICAL RADIO CHASSIS
Wholesale Distributors and Dealers write for Terms and
Particulars.
Export Enquiries Welcomed.
Illustrated
Brochure upon request.
Sole Manufacturers:

A. WELLS & CO. LTD.,
PROGRESS WORKS, STIRLING RD., LONDON, E.17
PHONE :

LAR,wood 2691-4

Headphones which uphold British Prestige
3. G. BROWN, Type ' IC
Moving Coil Headphones,
supply that High Fidelity
Reproduction demanded for
DX work, monitoring and
laboratory purposes, etc.

/

Sc-

OUTSTANDING
CHARACTERISTICS.
D.C. RESISTANCE, 47 Ohm.
iMpEDANCE, 52 Ohms at 1,000
e.p.s.

BROWN—E.R.D. 13 inch Portabla Disc Recorder
An important S. G. Brown product

SENSITIVITY, 1,2 z 10-" Watts
at 1kc.—.0002 Dyne ,cm ,.
Descriptive Literatu•s
PRICE

£5.5.0

Dr)

PER PAIR

Your Local Dealer can suppiy

TYPE ' K.'

For details of other S. G. Brown Headphones (prices
from 30/- to 63/-) Write for illustrated Brochure " W. W.
HEADPHONES WHICH UPHOLD BRITISH PRESTIGE
Telephone .
Watford 7241

SHAKESPEARi

iewit

STREIT

WATFORD

E.R.D.

request.

DISC

RECORDER

Incorporating the latest advances
in Sound-on-Disc Recording
Write for interesting brochures presenting full
technial details of this latest development in
Sound-on-Disc recording. Also 17 inch models for
the Professional user.

S. G. BROWN LTD., Shakespeare St., WATFORD
HERTS.

Established in Electro Acoustics and high precision
Engineering for over 40 years. Manufacturers of
the world-famous ' BROWN Gyro Compass.
Telephone:

Watford 7241

March,

1949
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ONDON CENTRA IL
Fein DIO STORIES
Govern m ent
NEW

Surplus — Immediate

EX- NAVAL DOUBLE TWIN SLIDING
AND TAPPED RESISTANCE

RADAR VIEWING

UNITS,

Delivery from

Type 182A

R.A.F.

Stock

6-VALVE SUPERHET
UNIT No. 25

RECEIVING

With Gin. VCR517 C.R. Tube, three MO, four SP6I,
one 5U4 valves, 8 potentiometers, condensers, 37 6
etc. Carr, and pkg. 7/6
2,000

ohms,

0.2

amp.

In

38/6

metal

cabinet

NEW

TAPPED

VARIABLE

RESISTANCE
200-250 v.

Tapped 500, 750,
1,000 watts.
Complete
ains

with

lead

crackle
metal

in

finish
cabinet,

14in. X 8b.

X

Gin., with carrying ha Idie.

CINE

CAMERA.
TM 845B
Fixed focus lens approx.
5 cm., 1/3.5. The illustration shows loading
chamber partly open. In metal case. Dimensions 12 ,‹ 34 x 2M.
With 12 V
£3
motor drive
Spare small 24 v. Motors for above, 8 9
To take 16 mm. film.

PHOTO ELECTRIC

CELLS

Type GSI 6

These cells are the gas- tilled
type with caseium Cathode.
Made by Cintel. Minimum
sensitivity
100µAdurnen,
working volts 100 D.C. or
peak A.C.
Projected
cathode area 16 sq. cm.
Suitable for 16mm. Home
Cinema Talkie equipment,
Safety Devices, Colour and
Photo Matching, Burglar
Alarms, Automatic Counting, Door Opening, etc.
Brand
new
in A ei/6
original cartons...
TELEPHONE
LINE

OR

CRI-

SELECTOR
SWITCHES
Brand New

3- Bank,
3- Bank,

su

4.•/"

FIVE- WAY RUBBER COVERED
CABLE.
Suitable
for
al purpcees.
Per doz
yds

6

Ex-GOVT.
AERIALS,
Insulators,
rope

10011.
COPPER
ebonite
chain
30ft. guy
/

43

2-VALVE
UNIVERSAL
RECEIVERS. Type 1125.
13 v.
heaters. Fixed Freq.'s. en
op. Leas Power Pack
•
MOVING COIL
MICROPHONE

HAND

5/6

2- VOLT
POWER
PACKS.
complete with Vibrator. Output
approx. 200 V. 60 mA.
Sire bol x31M.
gy 17.6
A fleet- clone job.
s. •

47/6

EX-R.A.F.

MISCELLANEOUS
CO- AXIAL CABLE.
75 ohms, per doz. yde.

38,6. 5- Bank, 45,-.
Used
20 . 6- Bank, 25 -.

VIBRATORS.
Self - rectif ing
approx.
200
mA.

V.
input.
type.
Output
I..,
60 7/6

SMALL SLIDING RESISTANCES
Ex-Admiralty.
Finest quality.
Suitable for Voltage Controls,
Speed Regulators.
50 ohms,
0.5 atop.
Dimensions 0/6
6in. x41n. x21in. high .. u/
7-VALVE U.H.F. RECEIVER
Type R1147A Range approx. 200
megacycles With 4Acorn valves).
A Real Opportunity. Beautifully
constructed and
titled with
micro- condenser drive.
Valve
types, two EF36, one EBC33,
three 954, one 955. In black
metal case, 8x 7 < gin.
Set
complete
with
valves

£1-17-8

U.S. ARMY MIDGET LIGHTWEIGHT HEADPHONES.
200
obtus.
D
Suitable
for
eaf Aids

.

3-VALVE R.F. AMPLIFIERS
V.H.F. Types 24 and 25. 40 ,50
mc/s.
Complete with g SPIS
valves. In metal case. Slightly
used but In perfect working
oder.
Pl
rus carriage
pkg. 1/6

10/6

AZIMUTH RELEASE RELAY.
In slave fronted, cast. aluminium
cane, sire 12 x4 >. 2in. Contains
A.C. Relay, D.C. Relay, Alarm
Relay, etc.
Can, lie.

£2-7-6

BARGAINS

NEW 3- VALVE AMPLIFIER
PANELS.
With
three
11'4
valves, condensers, etc.
New
ireyeveri for above
l
egg_ e.

e._

NEW
MILES
H.T.
UNITS
(Everlasting), 120 v. 600 suA.
clusrge from 6 v. a7/6
accumulator .
•.•
CATHODE RAY TUBES. EnGoat, gin. VCR97 276 ;
yew, 17 226 ; 12in. Velum
£7 • 12in. VCR51I £7,

METAL RECTIFIERS.

not issue lists or catalogues.

H.P.

AC DC

MOTORS

15 !„,

THE FAMOUS EDDYSTONE
358 COMMUNICATIONS RECEIVER.
Great Reduction in
Price.
Range
31
Mc s to
90 Ito/s. 9 Plug-in coils, 7 valve,
and rectifier, variable selecthity, B.F.O. stand-by switch,
A.V.C. ea-itch, band- spread dia),
valve check meter.
In heavy
black crackle
finished
steel
cabinet with chrome fittings.
Complete with 200-250 V. A.C.
Power Supply Unit. Carriage
and
packing
17/6
20
extra

£

R1115 10-VALVE COMMUNICATIONS RECEIVERS.
These
sets are as new.
Freq. range
7.5 me/s, 75 kc/s in five wavebands. Complete with 10 selves,
Including magic eye. Enclosed
In Instal case.
Every receiver
1.4 aerial tested. Complete with
Power Pack and Loud speaker,
for A.O. ' mains 20017
250
(Carr, and pkg. 10/6 extra)
FREE
with
each
receiver I
Complete circuit, description
and modifications for civil use,
reprinted from " W.W." July,
1946.

£

Double-ended spindles, 220-250
As illustrated

V

67/6

1/30th H.P. A.C. MOTORS
Double-ended spindles, 220-250 v
62/6
Without feet
These motors are new, not surplus conversions
and are suitable for 16 mm. projectors and
many other purposes.
WESTINGHOUSE
METAL
RECTIFIERS,
Style LT42

A.C. volts 11, D.C.
volts 6, D.C. amps
1.
Brand
new
ROTHERMEL CRYSTAL
condition.
ComMICROP HONE
This
Torpedo" model has a plete with mountdriver type of crystal element. mg bracket.

A new method of muspemion
eliminates unwanted ;teaks and
background noise.
Ser,o,tisitv
level Is minus 54 0.11.
Has
high impedance of 80.000 ohms.
at 1,000,.. Frequency response
la fairly fiat from 30..- to above
6,000.... Dimon». £346-6
81 x

We have hundreds of items
So when in Town pay us

a visit.

LONDON CENTRAL RADIO STORES, 23, LISLE ST.
Closed Thursday 1 p.m.

1/30th

fi V. 21 amp.
EX-GOVT. TELEPHONE HANDSETS. Sell-Energlaing. Needs no
battery or current. Leon
Wall bracket.
Each.. u/

N.B.—All carriage paid unless otherwise stated. \ Ve do
in stock too numerous to list.

Easily adapted for short-wave reception for
home use. Contains two EF36, two EF30, one
EK32, one EBC33 valves, condensers,
e
/5/.
resistances etc. Frye circuit di igrain

12/6
CHARGING BOARDS
Control Panels Only
24 v., 1,260 watts. Includes live 12in. moving
coil ammeters ( 1, 040 a., 4, 0-15 a.).
One
moving coil voltmeter 0-40 v. Five heavy duty
sliding resistances, etc., complete in metal
case as shown with fold-back doors.
Size,
18x 17x 82m. Offered at less than half the
component
value.
Price,
carriag , • trti

(
GERrard 2969)

1

£4-19-6

LONDON, W.C.2

Open all day Saturday and weekdays 9 a.m.-6 p.m.

zo
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TAYLOR
FOR

LASTING

ACCURACY

COMPLETE

RANGE

OF

PANEL

INSTRUMENTS

make a note of Thompson's
wood turnings
If you have a special fitting in
mind which you think could be
made better, or more economically or quicker in wood ask
Thompson's advice on it—wood-

MODEL 400
Scale Length 4"
MODEL SOO
Scale Length S"

turnings for iooi trades.
Any turning in any
standards from

W.
MODEL 350
Scale Length 3V

MODEL 415
Scale Length 4'

MODEL 200
Scale Length I

Sz

wood

blueprints,

J.

R.

(WOODTURNERS)

to engineers' precision
drawings or

samples.

THOMPSON

LIMITED.

EST.

1862

CROSS HILLS, KEIGIILEY, YORKSHIRE.
PhO le

CrOSSh IIIS

2312

two

lutes

Grams:

le:weeefeereteJdo ereerc4

Turnwood. Crosshills

eneer,oceffl

MODEL 250
Scale Length 2},"

These

panel

instruments

are

available

as

SAVAGE TRANSFORMERS
are
built
to
satisfy
customer's
individual
requirements—they are not
mass-produced.
They
are
designed specially for
the
work they have to perform.

moving coil, rectifier and thermo-couple types
and

cover a wide range of measurements.

Series 350,400,415 and 500 are also available as
moving iron instruments for use on A.C. or D.C.

IMMEDIATE

Every SAVAGE TRANSFORMER
is subjected to exhaustive
electrical and mechanical tests
before despatch, to ensure
years of faultless
service.
Available in all capacities up
to kVA.

DELIVERY
oe most types and ranges

Tfir yl o re
•
"eeete •
TE ST .•EQUIP HerNT

If yours is a T RANSFORMER
PROBLEM—Write to us.
We
can solve it.
Please address
technical enquiries personally
to W .BRYAN SAVAGE

Taylcr Products Include :
MULTIRANGE
A.C.
D.C.
TEST
METERS •
SIGNAL
GENERATORS • VALVE TESTERS • A.C. BRIDGES • CIRCUIT
ANALYSERS • CATHODE RAY OSCILLOGRAPHS • HIGH
AND LOW RANGE OHMMETERS •
INSULATION TESTERS •
MOVING

TAYLOR
419 - 424

ELECTRICAL

MONTROSE

INSTRUMENTS

AVENUE,

Telephone SLOUGH 21381 (4 lines)

OUTPUT METERS •
COIL INSTRUMENTS

SLOUGH,

BUCKS,

sAVAGE TRANSFORMERS LTD.
NURSTEED ROAD, DEVIZES.
WILTS.
Telephone 536.

LTD.
ENGLAND

Grams & Cables " TATUM " SLOUGH

I41211

1949
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The Rimington Jewel
Will Revolutionise your Gramophone Reproduction
P1111111111111111111111111111111111111111111111111111à

Straight for Crystal
pick-up only.

IIlIIIIII!IIIlIIIIIIffllluIthIIIIIIIIIIII

March,

Lightweight for new
miniature pick-up.

Trailer type for
Heavier p.ck-up.
[HUME

EADERS of the Wireless World will be interested in the
Rimington Jewel Needle.
The sapphire or jewel-tipped
needle invaded the gramophone market with the advent of the
lightweight pick-up. We know that electrical recording has brought
wonders to the gramophone world, and that its scope for development is unlimited. Many of us know, too, that the frequency
range represented in the record according to the claims made by
Manufacturers is up to 14,000 cycles per second, a phenomenal
achievement.
The sapphire or jewel-tipped needle is an integral part of this
progress because by its use the maximum recorded frequency
range can be reproduced, and it is far more effective in every way
than other types of needles. Space does not permit a lengthy
article by me on this subject, but I am giving here illustrations
of the Rimington Jewels and strongly advocate their use. Before
introducing our jewel Isubmitted it to the eminent firm of Messrs.
W. R. Prior and Co., Ltd., microscope manufacturers, of Bishops
Stortford, who have stated that the sapphire is free from blemish
and perfect in every detail. They further say that the jewel is
well set and that the angle is correct. I am fully satisfied that
here is the best method Iknow, at the present time, of reproducing
gramophone records—the Rimington Jewel will preserve them, for
there is practically no record wear, and it will reveal to you, Listener,
new beauties which you have heretofore unsuspected.
FRED SMITH.

Numerous are the
examples are from:

expressions

of enthusiasm

from

delighted

Users.

Typical

Mr. W. F. George: "1 have no hesitation in describing it as the finest reproducing
needle I have ever used in over 30 years' experience."
Mr. J. G. Cook: "1 have used your jewel needle and find the results most satisfactory,
and I would like to express my appreciation on your achievement."
Mr. F. G. Wallace-Hadrill: "1 have found your claims to be wonderfully justified and
I am completely satisfied with the needle."
Mr. J. Dolphin: " Will you please accept my grateful thanks for bringing your needle to my
notice, for I know now that it is going to bring me many, many hours of pleasant listening."

Order your Rimington Jewel Needle
your Gramophone Reproduction.

NOW and Revolutionise
Price 9/9 Postage 3d.

TRADE ENQUIRIES INVITED.

RIMINGTONS
HIMINGTON, VAN WYCK LTD., 42-43 Cranbourn Street, London, W.C. 2 - - - Gerrard 1171
RIMINGTON, VAN WYCK (Mail Order) LTD., 28a Devonshire Street, Marylebone, London: W.1 Welbeck 4695

21
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IITDUCTAIIT

Designed to provide simple and direct reading
measurement of inductance values between
0.05 microhenry and 100 millihenrys.
A
stable variable- frequency oscillator is used to
resonate the unknown inductance with afixed
standard capacitor. Provision is made for the
measurement of Q at resonance frequency.

THE

WAYNE

KERR

LABORATORIES

LTD.

CE

March, 1949

IlETElt

Calibration and scale reading accuracy are
sufficient to provide cirect readings of inductance values withil 2 per cent, above one
microhenry.
Relative measurement can be
made with greater accuracy. The instrument
is very compact, measuring only Tr high,
7r wide and 71" deep at base. PRICE £ 38.5.0

NEW

MALDEN.

SURREY

MALDEN

2202

the finest in

electronic valves
.E1

This Vibratorpack developed by
Specialists will enable users of battery
sets to operate from a 6- volt car
accumulator, thus eliminating ex-

lum

( SMALLER

tnan
a H.T
Battery.
Size: 7 x S x 3

pensive H.T. battery replacements.
Careful design has eliminated all
interference.
Consumption is less
than 2 amp.

carry this emblem
Supplied to ADA py R.C.A., ADA electron valves are
designed to satisfy completely the requirements of
radio receivers, service, amateur and
laboratory
equipment.
Sturdily constructec and thoroughly
tested, every ADA valve is guaranteed to give long,
trouble-free use.
The ADA trademark is your assurance of dependable
performance and durability.
Other ADA products :
Household and Commercial Refrigerators
Radios and Components
Home Appliances

M IS

/Prâ dia
VI BRATORPACK AD. AURI EMA, INC. 89 Broad St.. NewYork4, N.Y., U.S.A.
MASTtRADIO LTD., Sales Uepc.. ... uscon
Lend°. N
R0,1,

Cable Address: AURIEMA, NEW YORK

March, 1949
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al Ord

CO ( RADIO) L rD.

NEW BRANCHES AT
207,

EDGWARE

RID.,

W.2

Phone: AM8assado- 4033

AND AT 152153, FLEET STREET,

E.C.4

Phone

CENtral 2833

All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, LS.
Phone
AMHersr 4723
Term o Businer.s : Cash with order or C.O.D. over LI.
Send 2d. Stamp . or

METAL RECTIFIERS. Half wave, output 230 v. 30 ma..
2/6. Hall wave or voltage doubling 260 T. 30 ma., 3.,
Half wave 300 v. 75 ma., 4).. J50 400 v. 2ma. 3/6 or six
for 18/8. 15 v. la Bridge, Cl-.
ALUMINIUM CHASSIS. Substantially made of bright
Aluminium with four alder
7x31 x2in. .... 4/6
in x 41 x2In.
56
10 x85
, 211n. .... 7/12 x9x21In.
79
14 x9x211n. .... 6/3
16 x8x211n.
88
20 x8x21In. .... 10/6
22010025In.
13 6

NEW MIDGET T.R.F. RECEIVER.
Completely built
and teeted T.R.F. Receiver, in bakelite cam. Medium
and Long Waveband.
Sim, 1210. (t6lnar6In.
As
illustration. Two models available, AM. and A.C./D.C.
Roth for 200-250 v. main. £7/19/6, including Purchase
Tax.
NEW 1948 MIDGET SUPERHET RADIO EIT, with
Illuminated Glaze Dial.
All parts, including Valves,
M/0 Speaker and inetructione, 4 valves plus Metal
Rectifier.
16.50 metres and 200-557 metres. 200 to
260 v. A.C. or AC/D.C. main. State which is required.
she, 101n. xGin. xfitn., 68/6/-. including Purchase Tax.
BAKELITE CABINET FOR ABOVE. ( as illustration),
26i -.
E.H.T. TRANSFORMERS. For 200-230 V. 00 c. input
Half Wave. For nee with Valve or Metal Rectifier.
Used in a Voltage Doubling Circuit, these will give
elightly over double the half wave output.
We can
supply suitable rectifiers.
11.11.T.1.
Output SOO v.
1716
E.H.T.2.
Output 1,000 v. and 2-0-2 v. 2 a. .. •
25/Output 2,000 v. and 2-0-2 v. 2 a.
36/E.H.T.3.
METERS
Full Scale
Scale
External
Move
Deflection
Mark in.5
Dimenment
Price
sions
1ma
0-100 35'
M/0
15'11
1mA
0-1
x25'
ht/0
7/6
5 mA
0-5
25
M/C
5'30 m.A
0-30
31'
li1/0
10,6
50 mA
0-50
2r ,, 21'
M/0
8,6
150 mA
0-150 25'
WO
6,250 mA
0-250 35'
M/0
10/2.5 amp.
0-2.5
ir
Thermo.
5/"0 v
0-20
21" r2f•
rd/0
52
40 v.
0-40
21' x21 .
51/0
5/9
600 u.a.
0-500 2r
Iwo
7e
500 u.a.
0-500 31 mic
19'8

SPECIAL OFFER OF ELECTROLYTIC
16+16 mt. 500 V. worlong, Cardboard
8+ 8 mf. 500 v. ,
32+ 32 m f. 360 v. „
All. é:ans
32 inf. 350 v. „
16 mi. 350 v. „
o
16 mt. 450 v. „
Cardboard
8mt. 450 v. „
o
4tn f. 500 v. „
16+ 8 m f . 450 v. „
All. ante

CONDENSERS.
4 11
4 11
5/11
2/6
2/6
3;9
2/4/11

GOVERNMENT SURPLUS MAINS TRANSFORMERS.
AR are for use on 230 volt 50 cytle Mains.
TYPe
33 38 v. 2 a. Tapped at 32, 34, 36 v.
15/42 500-0-500 v. 170 mA 4 v. 4a.
25/44 10 v. 5a. , 10 v. 5a., 10 v. 5 a.
51 350 y 350 v. 60 mA, 6.3 v. 1a.,G.3 v. 3-5 a
1
32
5,1
53 250-0-260 v. 60 mA, 5v. 2a., 6.3 v. 2-3a
15'15 54 275-0.275 v.60 mA. 5v. 2a., 6.3 v. 2-3 a
55 260-0-250 v. 100 rnA. 6v.2 a.,6.3 v. 3-5a
176
56 330-0-330 v. 70 mA, 5v. 2a.,6.3 v. 2-3 a
17,8
57 300-0-300 v.70 mA, 4v. 2a., 4v. 3-5 a
17/6

H.T. ELIMINATOR AND TRICKLE CHARGER KIT.
Consist., of a complete kit of parts to construct .in HT.
Eliminator with an output of 120 v. at 20 nut, and
provinon for Trickle Charging a 2 v. Accumulatm. Two
Metal Rectners are employed.
With circuit, 36/-.
LOUDSPEAKERS BY FAMOUS MAKER
Sin. P.M. 2-3 °him.
2-3 „
Sin. „
Sin. „ 24 „
10in. „ „
ills. ,,
15 „

2ri

TANK AERIALS. Seven lift, lengths of steel tube which
fit into each other, making a very efficient aerial. 3/6
each. Rubber Bases to fit, 2/6.

COLLABO A.C./D.C. GRAMOPHONE MOTORS, with
turntable, but without pick-up m auto stop.
£.9.6 6.
with

CONRAD ELECTRIC GRAMOPHONE MOTOR, 9m. turn.
table. 200/250 v. AM.. 57 E.
All above motors in. , 11.1, Pur h,... T.,

10/11
16/6
l7/ti
23/8
85/-

MOVING COIL EARPIECES
Comprise a 151n. Moving Col Loudspeaker fitted with
noire excluding rubber cape.
Make excellent Mikes,
Phones or Speaker,.
each, 18/- doz.

COLLAR° AUTO CHANGERS. Mixer•ChangerRim•Drive.
High fidelity crystal pick-up. Repeat Reject mechanism.
214/6/8.

COLLAR° ELECIMIC GRAMOPHONE MOTOR
12in. turntable. AM. 100/250 V. £518/4.

ALL WAVE RECEIVER KIT.
7- Valve ( plus Metal
Rectifier Superhet; for AC/DO Mains 200/260 volts
40/60 cycles. Four wavebands 13.6-52 metres ( 22-5.8mc/11),
51-200 metres (5.9-1.5 mc/s). 200-550 metres and »00-210.
metres. Switch includes a Pick-up Position, Valve lineup 6K7 ( R.F.), 6K8 ( Frequency Changer), 6K7 ( LP.),
6Q7 (2nd Det.A.V.C. and let L.F. Amplifier), 6.17 ( Phu.)
Inverter) 2025A6 ( Push Pull Output). Output Transformer 3or IS ohms. Negative feedback.
The Complete Kit of Part. including Valve. and Complete
Instruction.. £13/8/10. Inc. tax. Completely wired and
tested, £15. Recommended Loudspeaker, Role Super
(1.12, 85/-.

THE NEW PREMIER TA BLEGRAX. A modern Tablegram, incorporating many new features. Covers Medium
and Long Waveband..
Operates on 200-250 v. AM.
Mains.
A high-fidelity pick-up and the latest Collar°
electric gramo, motor ensure excellent record reproduction. allele.. including Purchase Tax.
C.R. TUBES
3- inch EIIISCOPE, 4/1 ( Marconi) as used in W.W. Scope
(December '48), 17/6. Complete kit ot 8 valve., £37 6.
All other parts available.
VC 97. New, with socket. 35/..
WILLARD M.W. 18-2. New, with bane, 79/6.
VIM.. 38, with mcket. 19/8.

PREMIER COIL PACK 4-BAND. A fully wired and calibrated Coll Pack of the label type.
Wavebands covered 13.6-52 metro, ( 22-5.8 me/s), 51-200
metres ( 6.9-1.6 ntes), 200-050 metre. and 900-2,100
metre.. Air Diehtetnic Tr/rimers on all Short Wave Coils.
Unit conniste of 3 ravened sections AERIAL. R.F. and
Oscillator. Gram position on switch.
Dimensions al Pack, Gin, o411n. O25in.
Also includen pair I.F. Transformers with permeability
tuned Litz windinge of high " " 3-gang condenser
drive !spindle, drive wheel.
Price, with circuit diagram
85/or complete with coloured glans dial, barkplate, pointer,
dial light brackets and drilled 7-valve chassis, wlrh blue
prints. 25/10:-.
TEST UNIT TYPE 73 caudate of a special purpose
Oscilloscope that requires only rewiring and the addition
of a few condensers and mentor, to convert into r standard Oscilloscope, input 230 v. 50 o. A 35m. C.R. tube
and 1 80220A, 1 ER34, 1 5E4, 3 SP41, 2 EA60, are
included. Price £913;-.

RADAR OSCILLOSCOPE.
APN-4 contains 7-6116,
1-6057, 18-65N7, 1-6CPI and 100 kc. crystal. 93119/6.
Carriage and packing 10;-.
NEW 2-VALVE ALL WAVE KIT. 16 to 2,000 metres.
Switched Coll Pack ready wired and tested. 2 Mardis
IlL23 Valves, ' Phones, H.T. and L.T. Batteries, Condenser., resietors, diagrams and steel cue, all ready to
assemble, 9310/- including Purchase Tax.
R10I. ONE OF THE ARMY'S FINEST COMMUNICATIONS RECEIVERS. ( See " W.W.," August, 19454
9 valves, R.?. amp. Gee. Frequency Changer. 2 1.F.'s
(465 kc.), 104 Detector, A.V.C. AL amp. B.P.O. AM.
mains, 100.250 v. or 12 v. accum.
Frequency range
17.5 to 7 mg/s. 7.35 mc/s to 2.9 mc/e, 3.0 ta 1. 2 mc/e
Monitor L.S. built hr. Complete. Write for full
218/16/-. Carriage paid.

MINE DETECTOR PANELS. Include three IT4 valves,
12.1 Midget Trans., three ceramic valveholders, 18
condensers and resietore, etc., 21);-. Without Valves,

ROTARY TRANSFORMERS. Used in reverse wgi charge a
2to 6volt Accumulator at 3ampe. 1rom D.C. ma.ne. Many
other applications. 10/-.

TELEVISION MAGNIFYING LENS. Suit any (Sin., Gin
or 71n, tube. increase picture sire considerably, 29/8 :
P.P. DRIVER TRANS. Split Soo., super quality, 10/- .

WIRE WOUND RESISTORS. 50K 200 watt. 4/.. 20K
200 watt , 4/-. 1K 12E ILO watt , ev. 75K 100 watt AI,
3500 7Lwatt.2'.. All vitreous enamelled.

2 81,

R.A.F. 1165 RECEIVERS. Brand new. £12112/-. Used
but perfect,
Combined Output Stage and 230 v.
Power Pack, / 10e-. 10in. Rola Speaker in black crackle
cabinet to match. 46/-.
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PHYSICAL CHARACTERISTICS OF AVAILABLE TYPES
COMPOSITION

Deflection
Constant*
per ° C. ( d)

Resistivity
michrohms/cm.
cube at 20°C.
_
75

Maximum
Working
Tern. °C.

15.6 x „

78

250

20

11.0 x „

70

4)0

100

9.7 x ,

15

200

TYPE

Low Expansion
9,', Ni

High Expansion
% Ni

BIMETAL 140

38

20

14.0 x 10

BIMETAL 160

36

20

BIMETAL 400

42

BIMETAL

36

15

6

300

*The deflection constant ( d) is defined as the deflection of astrip of unit length and unit
thickness for each ° C. rise in temperature over the linear part of the deflection curve.
Further details on application.

THE TELEGRAPH

CONSTRUCTION &

MAINTENANCE

Head Office: 22 OLD BROAD STREET, LONDON, E.C.2.
Enquiries to: TELCON WORKS, GREENWICH, S.E.I0.

READ THIS!

Something new to sell—show:ng a substantial profit
margin . .
THE HADLEY MULTICOM. The only
equipment of its kind to give complete loudspeaking
intercommunication. The flick of a switch gives instant contact with any department. All departments
can contact each other. All units identical and no
larger than a telephone.
EASY TO SELL.
EASY TO INSTALL.
Write for illustrated literature and details of trade
terms.
Al! export enquiries to Charles
Baglin, 411 Coventry Road,
Birmingham, 10. Telegrams:
Pent° ganas, Birmingham.

CO.

LTD.

Telephone: LONdon Wall 3141
Telephone: GREenwich 3291' ,

MAINS

TRANSFORMERS & CHOKES
All - Varley" products are manufactured from the
highest quality materials.
Transformers etc., are individually wound and have
interleaved windings with ample insulation, ensuring
freedom from breakdown.
The comprehensive range of Shielded and Open type
Transformers available meets the requirements of
every circuit.
Write for list etc.
MADE BY

OLIVER PELL CONTROL LTD
CAMBRIDGE ROW • WOOLWICH • S•E•18

.hone:BEArwood 2575/6

BEAR WOOD ROAD. SMETHWICK. STAFFS.

Telephone..

WOOLWICH 142 2

March, 194.9
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HOARSE ORATOR
MAKES REVOLUTIONARY
SPEECH
SPEAKING to acolossal mob of Workers,
Industrialists, Non-Workers, Bloated Capitalists, de-bloated Capitalists, two small boys
and astray dog, our Managing Director said:
This nation never did nor never shall
(' Two negatives make an infirmary' said
one of the small boys) lie at the foot of a
proud conqueror.

In this hour of stress

we must strike the overall target with a
wide margin in hand. This can only be
done by applying horse- sense to production methods and thus ironing out farreaching

bottlenecks.

Let

us

leave no

plants unturned. Let us . . . .

"Who is he ? " asked a Big Industrialist.
"Ithink he's an ex-Artificial Limb Manufacturer, trying to earn an honest living"
replied aWell-SpokenWorker."Shoot him"
cried aRather DirtyMan waving alarge sickle.

eiát
//ist
t.

t

fe

„
t
e..à
1m lw

t
. e m "es

Specialists in Lightweight, Pneumatic and Electric Portable Tools.

DESOUTTER BROS. LTD, THE HYDE, HENDON, LONDON, N.W.9.

Telephone: Collndole 6346-7-8-9.

Telegrams: Despnuco, Hyde, Loncon.
C.R.C.1

26
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Keeping the gap
under control..
Nothing short of the proverbial sledge hammer
will disturb the alignment or alter the clearance between the inner and outer poles in the
R. & A. " 700" Series speaker. With co-axial
construction R. & A. have produced aReproducer entirely free from the mechanical weaknesses found in loudspeakers generally. The
essence of this design is the extreme accuracy
of alignment along the central axis of the
speaker. The R.& A."700" Series are precision
components, sensitive yet strong, simple yet
foolproof. A phenomenal development keeping
pace with the past achievements of the R. & A.
technicians. Co-axial construction is covered by
British Patents and Foreign Patent Applications.

"The Story of Co-Axial Construction" explains how our speakers
are built. We will gladly send a
copy to any manufacturer or overseas buyer who writes for one.

REPRODUCERS
FREDERICK
Telephone

ST.

•

AND

AMPLIFIERS

WOLVERHAMPTON

Wolverhampton 22241

LIMITED
ENGLAND

Telegrams " Audio Wolverhampton"

MODERN SERVICING METHOD

t

THE

NEW

"ACRU 24"

-

esoletiee
ofilm:41110.
t
f
..

• .›

The " I..S.L." Servicing Method is a combined fault analyser and
circuit tester ; simultaneously capable of indicating all voltage, current
and resistance on each valve electrode without removing the chassis
from the cabinet.
Readings can be taken whilst the set is under
actual operating conditions
The " L.S.L." Analyser is acombination
of multi- range instrument and valve tester.

ELECTRIC
.is

PRICE : £18. 18. 0 SubJect.

IRON

CRASHPROOF!

. . . could even be used as a hammer without harm.

THE " LSL" PORTABLE ANALYSER

Element of unique construction ; totally enclosed ;
wound on steel tube with air-tight, die-cst case ;
withstands the roughest treatment without damage.
Instantly detachable and interchangeable copper bits
with cam locking.
Ask your Radio Dealer or write direct for full details.

* Saves link' and trouble. * Greatly increases Profit in the Service
Department. * Is portable, can be used on the bench or in the home.
* Is simple to operate.
Send for further particulars
from the sole distributors:

SOLDERING

THE ACRU ELECTRIC TOOL MFG. CO.
123

HYDE

ROAD,

ARDVVICK,

LTD.

MANCHESTER,

12.

'Phone : ARDwick 4284.

z4A
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adventure

of

wireless communication half a century
ago, the story of Marconi has been one
of

successive

achievement.

Wireless

telegraphy, wireless telephony, broadcasting, television, radar, wireless navigational aids at sea, on land, and in the
air — Marconi 'shave played a pioneer
part in their development.

With avast

accumulation of knowledge and experience behind them, Marconi's are now
engaged on new developments which
will more than maintain their shining
reputation.

Marconi TH.
MARCONI'S

WIRELESS

TELEGRAPH

GREATEST

COMPANY

L

NAME

MITED,

IN

MARCONI

WIRELESS

HOUSE,

CHELMSFORD,

ESSEX

OF SPECIAL INTEREST TO
QUALITY ENTHUSIASTS
LOUDSPEAKER

WHARFEDALE

MeRCONI " 14." Miniature Moving Iron. Complete with transformer and instructiou
LT« 11.31.V. Silent Stylus, miniature fibre or sapphire needles. Price 84118/8.

Golden 1410. P.M. 12,500 linee. 2/3 ohms or 12/15 ohms, 8 watts max.,70 to 10,000
cps. Price 13/151-.

CONNOISSEUR.
Price £4/1014.

W10/C/S. 10in. P.31. 14,000 Unee, 2,9 ohms or 12/15 ohme, 6 watts max., 155 to
14,000 cia. Prim £7.

GOLDRING.

W19.

121n. P.M.

13,000 line,. 15 ohms, 15 watts, max. BASS resonance 65 cps.

WIS C/S. 12M. P.M. Similar to W12. but cone fitted with cloth suapemion, giving
Unproved extreme treble and bass response. Recommended for use in acoustic
chambers in conjunction with W10C/S speaker and croesove.. unit.
W15 C/S.
15in. P.M.
Pitted with cone with cloth suspension.
13,50,, lines.
Resonance 25/30 etee.,15 watts max. Ideal for use in acoustic chamber with VTIOC./S
aod cross.over unit.
WHARFEDALE LOUDSPEAKER SEPARATOR UNIT.
Divides the Base or Treble
between two speakers of similar impedance. Prevent, distortion of upper register
when reproducing full bass. Cross- over at 1.000 cp.. Two 15 ohm speak. re will
match Into 15 ohm load. Two 3ohm speaker, match into 6ohm load. Prbo Ems,.
Send for free leaflet giving full detail» and response curves of theme and other kod•
'meeker. and Wharfedale acceasorlea. Leaflet available on the latest design of bang
reflex cabinet using W15/C/S unit. W1C,'C, 8 unit and separator.
LOUDSPEAKERS" by G. A. Briggs. Giving up-to-date Information about loudspeakers, acoustic loading and many other problems relating to Quality Reproductbn.
Makes excellent reading ae well as being a mine of information. Price 5/6 post free.

maavevaloaT

Miniature Moving Iron. Complete with transformer and imtructions.

Needle Armature type with permanent sapphire.

Price 23,5/..

8.E.L Miniature high output moving coll. lleee Silent Stylus or similar needles.
This pick-up will fully load a good domestic receiver. Complete with matching tram.f..rmer. Price 83i19/9.
ROTHERMEL.

Senior Crystal.

COSMOCORD.

OPiO. (..7yatal.

Price £3/4:2.
Price ale-.

OUTPUT TRANSFORMERS
GARDNEFS corlao. Special high.fidelity transformer for Single P14 or P126 class
valve. Primary, 3,800 ohm,. Secondary, 0-2.515,7.1/15 ohme. Price £210/4,
OP750. Special high fidelity transformer for two PX4 clam valves in push pur.
Primary, 6,000 ohms. Secondary, 0.2.1,5,7.6,15 ohms. Price 82 ,8/8.
OP756. Special high fidelity transformer for two PX25 class valves in push put.
Primary, 6,000 ohme. Secondary. 0-2.5/5/7.5/15 ohms. Price 82i8 8.
SOUND SALES X038. Suitable for PX4 or PX25 valves in push pull. Response
subetantially level from 20 to 20,000 cps. Primary inductance.. 77 henriee—tapped
for 10,000 ohme and 6,400 ohms. Secondary, 0-0/15 ohms. Prfcé 62/6/9.

PICK-UPS

OUTPUT VALVES

LEXINGTON SENIOR. Moving Coll. Complete with sepphire,,automatic needle extract,...,
and Inserter, matching ninslormer in ruumetal box and instruction manual wrth
amplifie circuit.
c £ 9 14/7.
SPEEDY POSTAL SERVICE C.W.O. or C.O.D

Pli',, PP3(250%, AC044's fall equivalents) matched pairs, £11.31-. Tungsram
17/500'e ( equivalent to PX25) matched palm, £2/b/-.
Marconi/Osram KT66'a
matched Paire, £111616.

When sending C.W.O. please include sufficient extra for post and packing.

VALLANCE Et DAVISON LTD.
Staff Call Signs :
G2HHV, G3ABD.

W.W.

Dept.,

144,

BR1GGATE,

LEEDS,

1.

Phone
29428'9.

Wireless World

Advertisements

28

Marc

h. 1949

Optimum Characteristics from titis
EFFICIENT DOUBLE-TRIODE
AFEW OF THE APPLICATIONS
OF THE MULLARD ECC33
* Counting and Scaling
*

Photocell Amplifiers

*

Balanced Bridges

*

Multi-Vibrators

* Motor Control Circuits
* Watt and Power Factor Meters
*

Voltage Control Circuits

* Time Delay Circuits
*

Relay Circuits

*

R.C. Oscillators

*

Coincidence Circuits

*

Pulse Shaping Circuits
ECC33 VALVE

The combination of medium/low anode resistance, high working current, high
slope and low heater current, make this new Mullard double- triode an ideal
valve for an unusually large number of functions. One practical advantage
of this versatility is that it is often possible for the one type of valve to be
used throughout an equipment with obvious economies in design and maintenance. Manufacturers of electronic counters will especially appreciate the
low heater current and G.T. size, whilst
designers of industrial control equipment
will welcome the series arrangement of
the heaters.

DATA

Heater Voltage

6.3V

Heater Current

0.4A

Anode Voltage

2.50V

Anode Current

9mA

Anode Resistance Mutual Conductance
Amplification Factor

Mullard

9,700 ohms.
-

3.6mA/V
35

THERMIONIC
VALVES
ELECTRON TUBES

Please write o Transmitting & Industrial Valve Dept. for full &
technical detail of this and other doubledriodes in the Mallard range.
MULLARD

ELECTRONIC

PRODUCTS

LIMITED,

CENTURY

HOUSE,

SHAFTESBURY

AVENUE,

LONDON,

W.C.2
mv731313

STEWART TRANSFORMERS
TRANSFORMERS
AND CHOKES FOR

i
!Wolsey

TELEVISION
AERIALS

I
I P
,
q,,111111 i

EVERY

SIX TYPES SUITABLE FOR ALL
MAKES

PURPOSE
DESIGN ED
FOR THE JOB.

• For Radio and Television up to 10
k.v. and for instruments and Audio
Frequency apparatus. Industrial Types
up to 20 k.v.a.
•

OF

RECEIVERS AND FOR

ALL LOCAL CONDITIONS

Ex Stock: Transformers and Chokes

for " Electronic Engineering " Televisor.

STEWART TRANSFORMERS Ltd.
1021 FINCHLEY RD., LONDON, N.W.I1
Tel.: SPEedwell 3000 and 3533

Wolsey Television Aerials combine all essentials for efil•
ciency—quality materials, sound construction, lightness of
weight with rigidity, waterproof joints, simple and secure
fitting.
Model H, M, illustrated, constructed with steel tub,ng,
zinc plated. Masthead cup fitting for pole mounting.
Aerial and Reflector elements of Duralumin. P.V.C.
waterproof and weather- resisting fittings at joints.
Reflector spaced at ¡ th wavelength and suitable where
maximum
signal
strength
is
required, or
for
reduction of severe interference in Town g7
areas.
Weight under 41b. AERIAL, 1011 /U
Lashings and Pole extra, 60/6
NEW TRIPLE REFLECTOR ARRAY, for use in areas
on fringe of or beyond normal transmission limits,
E6.15.0
SEND FOR BROCHURES describing full range, also
giving details of our Television Aerial Installation
Service.

WOLSEY TELEVISION LTD.
75
GRESHAM
alilston 6651:2

ROAD,

BRIXTON.

LONDON,
S.W.
Estublised 1934

March, 1949
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PICK-UPS for
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Quality
MAGNETIC

Reproduction

TYPES

A modest priced movingiron instrument with outstanding
performance;
output . 36v.; range too4,500 C/S. ;needle pressure
zoz. (adjustable).
The
GP 7 head for replacing
acoustic
sound
boxes
has similar characteristics.

GP6&GP7

GP 6, Price 27/. plus Tar
GP 7, Price 21/- plus Tax

With an output of 1.7 v. at
1,000 cis., range 70-8,000
Cs., this instrument
combines great robustness
with the enhanced performance of a welldesigned crystal pick-up.
The " acos" patented
assembly makes the crystal
unbreakable.

CRYSTAL
TYPE

GP 10

GP 10, Price 361. plus Tax

HIGH FIDELITY
CRYSTAL
TYPE

A model of exceptiona
performance for the connoisseur. With permanent

GP 12

sapphire stylus capable o:
5,000 piayings;
output
v. at r,000 cis., range

110

30-14,000 cis., needle
pressure 22 gms.

F.

Post

this

GP 12, Price 72/- plus Tax

coupon for

to COSMOCODD LTD.
ENFIELD •

for better
battery radio reception

Name
Address

ISSUED BY

THE

CHLORIDE

ELECTRICAL STORAGE

COMPANY LIMITED

W.W. 349

MIDDLESEX

informative folders
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DIRECT CURRENT to RADIO FREQUENCY

March, 1949

Th e

The only osci:loscope combining . . .

RANGE

e

Linear Response
from Zero Frequency
(DC) to ',
lull° Frequency (0-100 k/c.)
High
Deflection
Sensitivity on both
axes (70 mV. cm.)
Complete freedom from amplifier
drift under D.C. conditions.
Abso!ute i
nd opendence of controls.
Perfect synchronising at all Frequencies.
True
portability
(weight only 18Ibs.)

e

•

e
•
e

• Pric e £32.0.0
months
guarantee.

eSix

Model 1400 11
Visual
Alignment Signal Gonerator shoes the shape and.
characteristics of a tuned
circuit response curve on
the oscilloscope screen.
Perfect Alignment of IF.
or & F. circuits in emilly
accomplished witnout an
additional signal generator.

-----

Price

£8.10.0

now
(SEND 9d

FOR

99, Gray's Inn Road, London, W.C.1.

DR.2I 5-valve Luxury Broadcast. 5- band Superhet
£20 12 6
Tax £4 8 3

o

CT.6. The well-known 5 Band complete Turret Tuning
Unit.
Mixer/Osc.
Tax

LI

CT.7 Luxury Broadcast Turret. Like CT.6 but with RF
stage
Tax

E7 2 6
LI 10 6

19 6
1 3

MAXI- 61" COILS.
(
a coil for every purpose) and further
well-designed components.
Send to :
DENCO ( CLACTON)

LTD.,

OLD ROAD,

CLACTON,

DENCO

RADIOMART

DISTRIBUTORS,

115

FLEET

STREET,

Receivars

all

in

First

Class

Condition

Secure Yours Now!
Freq. coverage 75-350 kc/s.,
09 15 0

NATIONAL HRO Senior. Complete with 230 v. power supply and 4 coils
covering 1.7-30 mt .
's. ( A few extra coils available) ... £ 37 10 0
NATIONAL HRO Junior. Complete with 230 v. power supply and
4 coils coveeing 1.7-30 mc/s in crackle finish coil container. ( A few
extra coils available) ...
a5 0 0

are now

EDDYSTONE 358. Complete with 7 coils. Requires separate power
pack to give 6.3 amp. L.7_ and 300 v. 100 m/A H.T. (We can supply
power pack components if required)...
a2 10 0
Full range of Roymart Quality components now available.

Send 2(d. for lists

RAYMART

note

established

at

that

we

more com-

ETA TOOL CO
(LEICESTER)

48,

HOLLOWAY

ETA

29a,

HEAD,

BIRMINGHAM,
Tel. : Midland 3254

I

LTD.

WORKS

WELFORD

ROAD,

LEICESTER
PHONE:
SOLE

Components

Vacancies are available or representation in anumber of towns
throughout the British Isles. Applicants should state date
established.
Apply to address below

AD1OMA_RT

kindly

our address is now :—

115 v. power supply.
Requires auto trans. for
Freq. cove-age, 5 wavebands switched 3-16.0 mc s
£30 0 0

Quality

clients

modious and up-to-date premises and

RCA AR83.
1li v. or 230 e. cy. input.
1.5-30 mc/s

NATIONAL NCI20.
230 v. operation.

ANNOUNCEMENT
Will

Offer the following Communication

ESSEX

or London Area ( including Trade)

OnalMintlaiMMv

COMMUNICATION RECEIVERS

0

DR.23 " Dencadet " compact. 4-valve AC/DC Superhet £I0 14 8
Tax £2 5 9
DR.2I U KIT, for aluxury 5-valve. 5 Band chassis
Ell II
Tax a
9
CT.4 Super 6 Band Turret tuning Unit for Communication Receiver
£10 10 0
Tax a
4 II
CT.4,'C As above, but with RF mixer and oscillator
sub- chassis
£ 13 I 0
Tax £2 15 0
CT.4,SW As CT.4 but no MW/LW
£9 6 0
No Tax

Tel.: HOLborn 9873,4.

Makers o Precision Instruments.

CATALOGUE)

DCR.I9 Communication Receiver
£49 10
(Delivery 8-10 weeks) ( No Purchase Tax).

Write for Specifications

I
NDUS TRIAL ELECTR ONI CS

includes

DETAILED

5386

AGENTS ABROAD

K. G. Khosla & Co., 22,
School Lane, New Delhi,
India.

Etablts Octave Houart,
14, Quai de L'Industrie,
Sclessin-lez-Liege.

J.P. Fielding Co. (Canada)
131
Ontario
Street.
St. Catharines, Ontario.

Heftye & Frogg, Oslo.
Norway, Storgaten, 15,

E.C.4
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Advertisements
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CERAMIC

AMATEUR

MICRODENSERS

The Eddystone Ceramic Microdenser is made to a rigid specification and possesses the essential
features called for in a variable condenser used in modern equipment.
The fourteen different types available (listed below) include sizes for almost every amateur
requirement— HF or VHF. Those marked with an asterisk have a vane spacing of .030 inches or
more and are suitable for transmitting purposes.
The ceramic end plate is tr square—hence comparatively little mounting space is required. The
vanes are soldered to their supports and all metal-work is heavily silver-plated. All except two
are single-hole mounting. The spindle is extended at the rear for ganging purposes (Cat. No. 738
excepted).
Cat. No. 580* 12.5 pF single 6/Cat. No. 476 15x15 pF Split-Stator 7/3
588* 27.5 pF „
7/3
583 25x25 pF
7/6
589* 54 PF
7i 3
739* 8x8 pF Butterfly
7/582
6o pF „
7/587* 15x15 pF
8/58x
6o pF
6,6
584 34x34 PF
91
7'9
(trimmer type)
719 25 x25 pF Differential 7/6
585
too pF ,,
7/6
738* xoopF High Stability 15/586
540 pF „
7/9
• POSSESSES INCREASED VANE SPACING.
The new illustrated Edduston. Catalogue (price 6d.) Rives further details. Please order from your
do not supply direct.

nearest

agent.—We

EDDYSTONE "Puts Perfection into Performance"

STRATTON & Co., IUD
EDDYSTONE

WORKS • WEST HEATH • BIRMINGHAM, 31

A New Range of

Ji

E.H.T. TRANSFORMERS
by
I N

presenting

the

new

GARDNERS
standard

rang e

of " Somerford"

Hermetically Sealed E.H.T. Transformers, we are offering you
years of specialised research on the design of transformers for
high voltage

low current

power supplies.

A unique method of hermetic sealing permits the use of afluid
insulation, which eliminates minor sources of corona discharge
within the transformer, p-olonging its life indefinitely.
The transformers are available in ratings of 1000-5000 volts at
5 m ' A with appropriate rectifier and cathode ray tube heater
windings, and are suitable for both positive
and negative D.C. supplies. The contain ers
are finished in stove enamel for tropical
use and are suitable for inverted mountin g .

ARDNERS
SOMERFORD

CHRISTCHURCH •

HANTS

9

31

32
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Presenting.

NEW MOTOR UNIT TYPE G.U.2
The B.S.R. Gramophone Unit sets a high standard in design and production
skill at an attractive price.
The finish and presentation of the G.U.2 are of a new conception, departing
entirely from the dowdy colours of the past.
Two models are available for set makers and home constructors:
G.U.2 complete, Unit Plate and Pick-up
£3 17s. 6d., plus £13s. 2d. tax
T.U.2 Gramophone Motor and Turntable only £25s. Od., plus 19s. 3d. tax
THE PICK-UP
High output magnetic unit.
Correct Tracking Angle.
Smooth even response.
New Polymerised Chloroprene damping material.
No perishable or age-hardening materials.
Withstands tropical conditions.
Weight at needle point, 2oz.
Reduced record wear with standard needles.
Superb tonal quality.
Highly attractive tone arm.
THE MOTOR
A two-pole induction type of new design.
High torque and speed constancy.
Free from " wow."
Silent in operation.
Vibration-free mounting by double mechanical filtering.
Re-designed, adjustable auto-stop.
Precision machined die-castings.
Self-oiling Compo bearings.
Turntable: machine turned die-casting cushioned with velvet soft flock.

Birmingham Sound Reproducers Ltd.
Claremont Works,

Old Hill, Staffs.

Phone Cradley

Heath 6212/3.
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and their applications

EC9I GROUNDED- GRID AMPLIFIER
The sensitivity of a

The feedback input impedance of agrounded-grid amplifier

V.H.F. receiver is large-

is approximately 1/g m when the load resistance is small.

ly determined by the
eases the design is a

The input circuit may therefore have avery wide bandwidth
(about 100 Mc/s) without the deterioration in signal-to-noise
ratio which adamping resistor would produce. The receiver

compromise between

construction may be simplified by leaving the input circuit

first

valve.

In

most

good performance and

tuned approximately to the centre of the frequency range.

simplicity of construc-

The signal-to-noise ratio is not critically dependent upon the

tion, and acircuit which

aerial coupling.

meets both requirements is of great value. In this respect the
EC91 grounded-grid triode is avery useful valve in the 100-250
Mc/s frequency range.

•

A typical EC91 circuit which.has been used at 180 Mcis
is shown in figure 1. The aerial tap is about 2/3 of the
tuning coil for an 80-ohm source.

The measured sensitivity

with agiven signal voltage at the aerial terminals is limited by

(for unity signal-to-noise ratio) expressed as an open- circuit
signal voltage at the aerial terminals was 3.5 Wdeif µV where

two factors, receiver noise and noise radiation external to the
receiver. At frequencies up to 90 Mc/s the external noise level

the output of the last intermediate- frequency amplifier.

The signal-to-noise ratio which can be obtained in areceiver

due to atmospheric interference or noise radiation from the
Milky Way is relatively high and only asmall increase in signalto-noise ratio can be achieved by reducing the receiver noise
below that of a modern high-frequency pentode such as the
EF91 or the EF42. At higher frequencies, however, the receiver
noise becomes progressively more important and improvements
in the receiver will give an effective increase in signal-to-noise
ratio.

f is the bandwidth in Mc/s.

This figure was measured at

It may be noted in conclusion that a grounded-grid
EC9I provides a satisfactory input circuit for a 90 Mc/s
AM/FM receiver for the reception of the B.B.C.'s experimental transmissions.

200,a,uF
EC91

The receiver noise at V.H.F. is almost entirely dependent on
the equivalent noise resistance and input impedance of the first
valve. The triode is superior to the pentode because (a) partition
noise (due to random current division between screen-grid and
anode) is absent, (b) negative feedback by an impedance in the
cathode circuit has little effect on the signal-to-noise ratio, and
(c) the signal-to-noise ratio is less critically dependent on the
aerial coupling.
Various circuits have been devised to make atriode amplifier
stable at high frequencies, and of these the most simple is the
grounded-grid circuit in which the grid is used as a screen between input and output. The EC91 miniature triode (B7G base)

Fig.1
t000n

+250V

I
!
dullard

has been designed for grounded-grid operation and is particularly suitable for the frequency range 100-250 Mc's. Its static
characteristics are summarised below:
Vh

Ih
Ca—g

6.3V
0.3A

Ca—k+h

2.5µµF
<0.2kie

cg— k-I
-h

8.5µµF

Va
V6

250V
— 1.5V

Ca

Li
gm

10mA
- 8.5mA'V

w. max

ii

100

Reg

Ik max

12,000Q
40012
2.5W
15mA

Reprints of this report from the Mullard Laboratories
together with additional circuit notes can be obtained
free of charge from the address below.
MULLARD ELECTRONIC PRODUCTS LTD.,
TECHNICAL PUBLICATIONS DEPARTMENT,
CENTURY HOUSE, SHAFTESBURY AVE., W.C.2
(MVM136)
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Comments of the Month
INTERNATIONAL LESS than six months ago the
TELEVISION
Post Office, the Television Advisory Committee and the Radio
STANDARDS
Industry Council affirmed with
complete unanimity their faith in the B.B.C. 405line television standards and stated that the
British system was to remain unchanged for a
number of years. At the same time, strong hopes
were expressed that these standards might be
accepted to some extent internationally, it only for
Western Europe. The advantages of doing this
from the point of view of international programme
exchanges are self-evident. Equally obvious are
the benefits likely to accrue to industry through a
form of standardization that would facilitate
export trade.
Unfortunately, we are forced to admit that the
efforts made in so many quarters to gain international acceptance of these ideas have so far
failed.
The French have adopted an 819-line
system, while other countries are obviously inclining towards aconsiderably greater number of lines
than in the B.B.C. system. Facing this, the British
radio industry has evidently decided, if there
cannot be a 405-line international standard, it is
better to have some kind of standard. As aresult,
consultations have been held, and an agreement
was announced between the main British manufacturers of transmitting equipment and the Dutch
firm of Philips. Later, one of the British firms—
E.M.I.—disclaimed any part in the agreement.
This agreement, which applied only to the mainland of Europe, provided for a 625-line definition,
positive modulation, 25 frames a second with 2:
interlacing, vestigial sideband operation and
6-Mc / sbandwidth.
At the present time, when the effectiveness of
the agreement may well be negatived by the nonparticipation of one of the principal British manufacturers, comment does not seem very useful.
In any case, is the European adoption of any par-

ticular standard—other of course than our 405-line
system—of any very great value to British industry, especially to makers of transmitting gear?
Surely everyone abroad knows that our designers
have the knowledge and ability to produce equipment for any reasonable standard.
Also they
know the commercial axiom " the customer is
always right" is sufficiently valid to ensure that
demands for television equipment of the kind to
which their fancy inclines will be met.
At the same time, the art of the best kind of
tradesman, who takes the long-term view, lies in
leading the customer's fancy towards the thing that
will ultimately be best for him. We still think that
for large sections of the world, and especially for
Europe, 405 lines is best. It is the system most
suited for countries suffering from the economic
aftermath of war and which are geographically
capable of taking advantage of the relatively easy
international exchange of programme material
which the system makes possible.
THE NEW ACT

Ar the time of writing the Wireless Telegraphy Bill is passing
through its final stages and will
presumably become law without any further
amendments. The passing of the new Act will
mark an important stage in the history of British
radio, which, since its inception, has virtually been
governed exclusively by the Act of 1904.
In spite of the great developments that have
taken place, the Act introduces practically no
new ideas beyond conferring on the PostmasterGeneral the right to control man-made interference.
The main purpose of the measure is to define much
more closely than before the powers vested in the
P.M.G., which can now be described without
exaggeration as sweeping. Almost all the activities with which this journal and its readers are
concerned become—or are capable of becoming—
what is legally defined as " wireless telegraphy."
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P.C.M.
I

T is not so very long since
modulation meant, quite unambiguously, amplitude modulation
People were talking about
frequency modulation, but that,
we said knowingly, was all just
some obscure racket: someone or
another had proved that it didn't
really do any good.
Then frequency modulation turned out to
be quite something after all, even
if the mathematics were a bit
tricky for some of the old stagers.
Finally, if that is a safe word to
use, everyone began on pulse
modulation: they modulated the
amplitude of pulses, they modulated the duration of pulses, they
modulated the spacing between
a pair of pulses and they modulated the pulse epoch, which is a
way of saying the phase, though
rather more pedantically.
Fortunately for the sanity of those of
us who have to plan radio systems,
there is usually a good reason for
choosing one or other modulation
technique.
The
barriers
are
weakening, however, as the pressure rises: the amplitude modulation party is making better noise
limiters, the pulse party is shaping
its pulses for greater bandwidth
economy.
Soon it will cost us
more to choose our design basis
than to make the design itself !
Meanwhile, using the cycles*
lavishly, anew modulation system
has been under test in America.
The original patent,
filed in
France by an Englishman, dates
to before the war, but wartime
developments in circuit technique
have probably helped to bring the
system to its present state. This
system is p.c.m. : these letters at
first stood for pulse code modulation, but since this article was
first begun references to pulse
count modulation have appeared.
Now this is not just another wav
of modulating a train of pulses.
Although it is called p.c.m., the
modulation is not at all the sort
of thing we usually associate with
the word modulation. P.c.m. is,
in fact, half-way towards the
" Vocoder " : the message transmitted is essentially an instruction
•To write " cycles per second's " would be
absurd, and the mural nf" hertz " is awkward.
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Being an Elucidation of the Mysteries

of Pu/se

Code
Modulation
Count

i

to the receiving equipment, not a
replica, in some direct form, of the
signal.
This must not be misunderstood; the breaking down
of speech by the " Vocoder " has
no obvious counterpart in the
coding circuits of p.c.m. In both,
however, there is a breaking down
of the speech, the transmission by
a means which does not contain
the intelligence directly, and then
a synthesis at the receiver.
To understand the principle of
p.c.m. we can take a very simple
analogy. The Editor has rung me

By THOMAS RODDAM

up to tell me that 1have forgotten
to enclose a curve, Figure X, for
an article. As I cannot afford a
stamp to send the curve by post,
I give him the co-ordinates of a
selected number of points on the
curve, which he then causes one
of his faithful stooges to plot, and
a fine smooth line is drawn joining
them. This, of course, is the idea
we use in all pulse modulation
systems: we sample the signal
curve regularly and then smooth
the resulting stepped output with
a low-pass filter. P.c.m. involves
two extra features. First of all,
instead of modifying the transmitted pulse by an amount depending on the sample* number,
a group of pulses is transmitted
for each sample, and the group
forms a sort of inner message
giving the amplitude for that
particular sample. It is as though
instead of saying " the next
ordinate is 2.54," I were to use
(C)
the morse code.
6 7 7 9 5 I 2 S 7 7 5
This leads us to the second
feature of p.c.m. As I pass the
(d)
11 Ill III 1 1 11 1
points on my curve over the
telephone, Ido not say 2.5437, but
1111 1111 1111 1111 1111 1111
1248 1248 1248 1248 1248 1248
round the value to 2.54, or more
probably to 2.5. If the curve is
(e)
drawn through the modified points
A_A_Ail A
it will not be quite the right shape,
and I choose the approximation
(f)
closely enough for the error to be
unimportant.
In p.c.m. there is
the same problem. To get
(g)
reasonably good speech the
signal
must be sampled
MARKER
MARKER
1111 1111 1111 1111
8,000
times
a second.
CHANNEL I
2
3
4 ETC.
Each sample is a number, which
SIGNAL DIGIT 6
5
3
4
is to be transmitted as a code
signal, so that there are 8,000
Fig. 1. Stages in the development
groups a second.
Each group is
of a p.c.m. signal: ( a) original
made up of a number of pulses ;
waveform ( b) sampling at regular
we shall see why later. Suppose
intervals to find nearest discrete
that a group consists of only one
step in amplitude (c) resultant
"pulse." Then there may be an
message in digits (d) coded train
actual pulse, or it may be supof pulses with basic train for
reference (e) rounding of pulses
pressed, and the sample size may
so that neighbours run together
therefore be either o or 1. We
(f) detail of apulse group (g) com• " Sample " is here used as the statisticians
bination with pulse trains from
use it, to mean asingle thing, which in this case
has a numerical magnitude.
other channels and marker pulses.
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P.C.M.—
could produce asignal of this kind
by really savage peak chopping of
the speech, then using the chopped
speech to open a gate to let pulses
through. Only when the speech
happened to be passing through
the zero amplitude axis would a
zero be sent.
If we use two
pulses, the first pulse can stand
for an amplitude of 2, and the
second for an amplitude of r.
Then two pulses together mean 3;
if the second is missing the
amplitude is 2; if the first is
missing but the second is there the
amplitude is r. This is what is
known as operation in the scale
of two, and anyone who has
worked with thyratron or multivibrator counter circuits
will
recognize it. If we have n pulse
positions, in which pulses either
are there, or are omitted, we can
send any digit from o up to 2"--i :
thus with 5 pulse positions we can
send any whole number up to 31.
Suppose that my curve in the
example above was a valve characteristic,
with
a maximum
current of 15 mA: then, using a
five impulse code, I should have
to give the current at any bias
to the nearest 0.5 mA. By using
a six digit code, Icould give it to
the nearest 0.25 mA.
A little
thought will show that near
cut-off a line through these
" nearest" points will look rather
distorted, and that the more
digits I use, the better it will be.
In p.c.mi we are actually transmitting a point- by-point plot of
LOW- IMPEDANCE
SOURCE OF SIGNAL
TO BE SAMPLED

83

most interesting features of p.c.m.,
and both its virtue and its
limitation.
The limitation is, of
course, the distortion. As we have
(a)

^ ^

^

n_

(c)
Fig. 2. Reception of pulse code
modulation: ( a) signal as reconstructed at the receiver ( b) after
smoothing ( the dotted curve is the
original signal) (c) quantizing false
signal.
seen, we don't transmit the actual
waveform, but an approximation
to it. The difference is, in effect,
a false signal, and is called
quantization noise " : it is only
33 db below full signal level when
a 5 pulse code is used, although
even this means that 40,000

of pulses whose exact timing and
amplitude are not significant,
clean regular pulses can be produced by selecting the middle of
the received signals, and so long
as no noise impulse is large
enough to produce a false triggering of the receiver circuits, the
system is completely undisturbed
by normal noise.
Consequently
lower power levels can be used,
because the receiver no longer
demands a large signal to override
the internal first-circuit noise.
With the rather low duty ratio
involved in p.c.m. links and the
high frequency which must be
used to provide the bandwidth,
there is at present some advantage
in using low power for transmission even at the cost of
complication.
The number of steps needed is
reduced by a most ingenious
arrangement. Very roughly, the
ear is sensitive to fractional
changes of level, not absolute
changes of level. That is why the
loudness scale is a logarithmic
one. It is therefore reasonable to
make the voltage steps not equal
but increasing in magnitude from
step to step.
In this way the
half-step size, which is the error
in specifying the instantaneous
voltage, is proportional to the

Fig. 3. Diode and triode
sampling circuits.
PULSE
/BANSFORMER
LOW- IMPEDANCE
SOURCE

PULSE
TRANSFORMER
-

(R

1050

LARGE
BLOCKING
CAPACITORS

(a)
the waveform, and, of course, we
cannot do it exactly. This taking
of the measured points to the
nearest
fixed
step
is
called
"quantizing " ; it is one of the

LOAD
OR C)

'JUL

CONTROL PULSE

(b )

pulses a second are being used to
transmit 4,000 c/s of speech. The
virtue of quantizing is that circuit
noise can be eliminated completely. As a message is made up

JUL-

CONTROL PULSE

actual magnitude of the voltage,
and the result is a constant
"quantizing fractional error" for
all signal magnitudes.
This can
be done by applying the audio-
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frequency signal to a potential
divider which includes a nonlinear resistor and thus acts as an
instantaneous compressor. Equal
sizes of step after this compresser
correspond to a graded series
before the compressor.
Let us recapitulate the essentials
of the system. The input audiofrequency signal is first passed
through a low-pass filter to keep
the bandwidth down to the
standard telephony bandwidth.
Then it is applied to the instantaneous compressor, which
INPUT —1

OUTPUT

---I

SILICON
RECTIFIERS

_.J

—1"NsTEMPERATURE

CONTROLLED
OVEN

Fig. 4.

Circuit of instantaneous
compressor.

squashes down the larger amplitudes.
Somewhere before the
compressor
a constant-volume
amplifier, or " Vogad," may be
fitted, to bring the speech level
to that required on the circuit.
Then the speech is applied to the
sampler, which decides which of
the 2« levels is the appropriate
one at the instant of measurement.
This information goes to the
coder, which sends out a group of
n pulses or spaces between pulses,
corresponding to the number given
by the sampler.
The signal is
then fed to the combining unit,
where the interlacing of a number
of channels takes place, and the
whole complex pulse system is
applied
to
the
magnetron
modulator.
At the receiver the pulse groups
belonging to the different channels
are sorted out, and each pulse
group is then examined by the
decoder. This produces a pulse,
the amplitude of which is dependent on the actual code group.
These amplitude-modulated pulses
•are sent through the instantaneous
expander, which opens up the
larger
amplitudes, ' and
then
through a low-pass filter which
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second for a 12-channel group.
removes
the
pulse
structure,
A seven-digit code is used, so that
leaving only the audio- frequency
the number of pulses per second is
signal.
This sequence is shown
672,000.
The pulse length used
in Fig. 2.
within the terminal equipment is
This description of the process
0.4 gsec, but the pulses radiated
is rather over-simplified and does
are longer than this.
not represent the latest system.
As described, the signal consists
of groups of separate pulses.
AMPLITUDE OF UNCOMPRESSED SAMPLES
IN DECIBELS BELOW MAXIMUM
This would mean an unnecessarily
80 70 60 50 40 30 20
10
0
large bandwidth, as all that is
needed is the information that a
10
pulse is or is not there.
The
pulses are therefore rounded off,
so that two or more pulses in
30
succession run together to form
a single long pulse. This gives a
40
useful reduction in the bandwidth
50
required, and there is a very good
reason for reducing the bandFig. 5. Characteristic of instantwidth. Although there is plenty
aneous compressor.
of room in the microwave region,
the video-frequency amplifiers will
As we have already seen, the
have an amplification, which is
inversely proportional to bandspeech for transmission is first
passed through a low-pass filter,
width, so that halving the bandto eliminate frequencies above
width enables the same gain to
be obtained with half the number
3,400 c/s. After the filter a peakchopper circuit is used to restrict
of stages.
Another requirement
is that the receiver should be able
the amplitude applied to the
following equipment.
To this
to pick out groups of pulses from
point the twelve channels remain
the continuous train which it
receives.
A marker pulse is
separate: they are now sampled
and joined together. The sampling
therefore added at the transmitter
so that the receiver can be
synchronized.
The experimental system* was
a twelve channel
system; that is,
twelve
audiofrequency circuits
were combined
in the one radio
circuit. This number was chosen
because it corresponds to presentday multi-channel
carrier telephony
practice ;
most
telephone systems
are now planned
on a basis of primary trunk groups
of twelve channels.
As each speech
band extends up
to
3,400 c/s
a
sampling repetition rate of 8kc/s
Fig. 6.
Interior of coder tube viewed from gun
is used, requiring
end.
96,000 signals per
circuit consists of two diodes,
• " An Experimental Multichannel Pulse Code
Modulation System of Toll Quality," by L. A.
shown in Fig. 3(a). (This is
Meacham and E. Peterson, Bell Sysfem Teritniial
Fig. 12 of B.S.T.J., Vol. XXVII,
Journal, Vol. XXVII, No. 1, Jan., 1948.
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No. I).
When the control pulse
appears at the pulse transformer
both diodes conduct and connect
the input to the load: the blocking capacitors are charged up, and
at the end of the pulse the charge
remains to keep the diodes cut
off for the relatively low signal
voltage.
The next pulse again
opens the diode gate. The triode
circuit in Fig. 3(b) operates in the
same way, except that the gate is
opened by the pulse applied to the
grid while the signal path is from
cathode to anode. The output of
the sampling circuit is a series of
pulses, the amplitude of which is
the peak signal amplitude at the
instant the pulse is on. By connecting one of those circuits to
each speech channel, supplying a

Fig. 7.

smile ‘vays.
The pulse?, are
applied to the Y plates and the
Y deflection is then held constant
while the beam is
swept across by
ahorizontal sweep
circuit. The beam
is then cut off
until
the
next
2 34 56 7
pulse deflects it
again.
As the
Fig. 8.
Decoding
waveforms
from
simple R- C circui:.

'T

IT

DIGIT PULSE
POSITIODS

I2 34 56 7

I2 34 5 67

1/
2

4'44

TIME —

beam sweeps in the X direction it
passes over an aperture plate,
which has a pattern of slots in it.

Typical puise code outputs.

train of " 2-way interlaced "
pulses to each gate and paralleling
the outputs a single set of interlaced amplitude-modulated pulses
is provided which contains all the
intelligence
from
the
twelve
channels.
These pulses are now applied to
the instantaneous compressor. In
the simplified description it- was
stated that this was before the
sampler, but that was purely to
help to indicate the action. The
compressor leaves unaffected the
lower level signals, but reduces the
higher levels considerably so that
an increase of 15 db in the input
produces only 5db rise in output.
The circuit and its characteristics
are shown in Figs. 4and 5 (Figs. 13
and 14, loc. cit.)
The
compressed
amplitudemodulated pulses are now applied
to the coding valve, which both
quantizes and codes. This valve
resembles a cathode-ray tube in

takes
place:
the
resulting
electrons go to the collector and
produce a bias which moves the

The electrons which pass through
slots fall on a pulse plate and
produce impulses in the output
circuit.
The impulse pattern
depends on the slot pattern at the
particular value of Y and the
slots are so arranged that they
give the required
code.
The aperture plate, with its
slots, is shown in
Fig. 6 (Fig. 19,
/oc. cit.). To make
sure that the beam
sweeps across at a
definite " quantized "
level, a
parallel wire grid
and a rectangular collector electrode are mounted in front of
the aperture plate, and feedback
is provided from this collector to
the vertical amplifier. If the beam
falls on awire, secondary emission

beam into the space between two
wires. This is actually a feedback
amplifier circuit and the equivalent of 20 db of feedback is provided. The collector, the quantizing grid and the aperture plate are
all visible in Fig. 6. The collector
is the box structure which frames
the aperture plate. The output
takes the form shown in Fig. 7
(Fig. 9, p. 56 of B.S.T.J., Vol.
XXVII, No. r).
The circuits which follow are
fairly straightforward.
The decoding circuit used at the receiver
is perhaps the only other circuit
of special interest. The input to
this circuit is, of course, a group
of up to 7 pulses. A resistancecapacitance circuit is used: if a
charge is put on the capacitor, the
voltage across it falls during some
time tto 50%. During the next
interval t, it falls to 5o% of the
value at the beginning of the
Fig.

so. Shannon- Rack
decoder
and modified waveform.
IT

1
1

2

3

4

5

6

7

5/I6

TIME

second interval, that is to I of the
initial value.
By making this
time tequal to the pulse interval,
the contribution to the voltage
across the capacitor made by the
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P.C.M.—
last pulse will be

— where Q is

the charge, and the voltage is
measured one pulse period after

Fig. ro.
Overall characteristic
of coder (horizontal) and decoder
(vertical)
including
compressor
and expandor.
the last pulse.
pulse

will

The last but one

contribute

earlier pulses

I -e
g

and

1/16 . . . 1/128,

all multiplied by Q/C.
If a full
set of 7 pulses is present, the final
voltage will be 127/128 and any
intermediate multiple of 1/128 can
be produced. The decoding circuit
is arranged so that each digit
pulse delivers a standard charge
to the capacitor, and the result
is the waveform shown in Fig. 8
(lower half of Fig. 21 /
oc. cit.).
By adding a tuned circuit, as
shown in Fig. 9 ( Fig. 22 /
oc. cit.)
a " flat " is put on the waveform
so
that
accurate
timing
in
sampling the decoded wave at T
is not so necessary.
The input-output characteristic
of the system is shown in Fig. ro
(Fig. 25 /
oc. cit.).
The tapered
steps can be seen quite clearly
and the overall linearity gives an
indication of the accuracy of
matching between the compressor
and the expandor, which is an
amplifier with a compressor in the
negative feedback path.
In measurements of noise on ten
links in tandem, a maximum audio
signal-to-noise ratio of 58 db was
obtained.
Crosstalk from any
one channel to any other was
66 db down and perfect reception
was obtained when the radio
signal-to-noise ratio was 18 db.
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and sycamore inlaid cabinets with
"mirror" finish.
Model CN385
covers 13.5-32m,
32- loom,
19o55om
and
i,000-2,000m,
while
Model CN 386 covers IO-I21T1 (
bandspread) , 13.5-32m, 32- room and
190-550m.
A special c.r. tube giving enhanced
picture
brightness,
and
coupled contrast and brightness
controls are features of the new
Marconiphone VRC52A andH.M.V.
Model
1805 television receivers.
Automatic interference suppression
on sound and a vision interference
limiter are provided and the picture size is 8tin x61in. The H.M.V.
Model 1805 costs £ 89 5s and the

MANUFACTURERS' PRODUCTS
Television Magnifiers
AN increase of effective picture
h-l• size of 2i times is claimed for
the Magnavista television lenses
made by Metro Pex, Ltd., 71, •
Queens Road, Peckham, London,
S.E.r5. Sizes suitable for 9- in and
o- in tubes are available, either for
mounting directly to the receiver,
or on separate telescopic stands.
Prices range from £66s to £818s 6d.

Modified Oscilloscope
alternative cathode-ray tube
ANhaving
a blue trace with yel-

low-green afterglow can now be
supplied by Taylor Electrical Instruments,
419-424,
Montrose
Avenue, Slough, Bucks, in their
Model 30A oscilloscope. The price
of the instrument, which is known
as " 3oA with persistent trace," is
£33 icis.

New Drive Mechanisms
new condenser drive mechTWO
anisms have been added to the
range made by Jackson Bros.,
Kingsway, Waddon, Surrey. Both

models are fitted with three- waveband coloured scales, calibrated
with station names on medium and
long waves and framed in florentine
bronze escutcheons.
Type SL8 at
25s has acord drive with spin-wheel
control knob, and type SL5 at 24s
is fitted with a reverse vernier
control.

New Domestic Receivers

A BATTERY set giving power
L-1. output and quality comparable
with those of mains- operated receivers has been introduced by
Murphy Radio, Welwyn Garden
City, Herts. The four-valve superhet circuit covers short, medium
and long waves, and a QP25 pushpull output valve feeds an 8- in permanent magnet loudspeaker.
The
type number is B141 and the price
is £21 4s 9d including tax. The new
Murphy A122M for a.c. mains is a
modified version of the A122 with a
redesigned
cabinet
and
costs
£26 17s 9d including tax.
Two new a.c./d.c. superhets
valves plus rectifier) have been
developed for the export market by
Vidor, Ltd., West Street, Erith,
Kent. Both are housed in walnut

Marconiphone VRC52A television
and radio receiver.
Marconiphone
Model
VRC52A,
which includes a radio receiver for
short, medium and long waves with
preset tuning for two stations in
medium waves, costs £ 11o, both
prices including purchase tax.

Metal Detector

A N industrial electronic metal
£3•• detector has been produced for
Cinema Television, Ltd., Worsley
Bridge Road, Lower Sydenham,
London, S.E.26. This has been
designed for use in conjunction with
a conveyer-belt system for the examination of chocolate and other
food products which are carried
through
a search
head
which
detects any metal particles, operates
a suitable alarm and automatically
stops the conveyer belt in the presence of either ferrous or non-ferrous
particles.
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TELEVISION " GOODNESS FACTOR"
Why More Lines May

F

ROM discussions that I have
heard and from questions
that I have been asked I
know that not a few people find
the statement that alarger number
of scanning lines may result in a
worse image on the screen of the
television receiver a dark saying.
This article attempts two things.
It aims at giving the initiated some
useful figures and it offers them a
way of answering the dread
seeker after enlightenment. Further, the article suggests straightforward methods of determining
whether or not a given television
system is capable of providing a
balanced image (the term " balanced" will be explained in a
moment), of finding the extent of
the unbalance, should this be
present, and of calculating the
number of scanning lines that can
be employed to the best advantage
for any range of modulation
frequencies genuinely transmitted
and received.
When a person suffering from
ocular astigmatism looks at two
crossed wires, or two black straight
lines crossing on a white background, he may see them as shown
in Fig. 1 (a).
If he focuses the
horizontal line AB sharply, then
PQ is muzzy. The angle Oat which
the defocusing of PQ is most
marked varies from eye to eye and
is mainly dependent on the departure from simple spherical
form of the cornea, and not as a
rule the lens of the eye.
The
oculist's part is to discover the
degree of inequality between the
horizontal and vertical focusing
powers of the eye and the angle
at which this inequality is at its
worst.
He then prescribes a
corrector in the form of aspectacle
lens with both " sphere" and
"cylinder " elements.
If the
spherical element enables the eye
to obtain a sharp focus horizontally, the cylindrical element,
placed at the proper angle, counteracts the deformity of the living
optical system and enables it to
provide sharp focusing in the
vertical sense as well. Aided by
the correcting lens, the eye now

Mean a Worse Picture

unbalance, the worse the image.
In television the angle at which
M.A. Contat, M.I.E.E.
unbalance may occur is fixed. It
is always a right angle.*
The
sees both of the crossing lines
scanning lines slice the image into
equally clearly as in Fig. (
b).
horizontal strips and thus deterIn other words, the living optical
mine the degree of definition in
system, plus the correcting lens,
the vertical sense; the changing
gives perfectly balanced focusing
brightness of the scanning spot
in both directions.
The term
divides the image into minute
"balance " as used in this article
light and dark patches as it moves
means that resolution of an
from side to side of the c.r.t.
image is equally good in the
screen and so limits the horizontal
vertical and the horizontal direcdefinition.
Perfect balance in
tions. Without such balance no
the transmitted and received
image can be perfectly clear. It
image cannot be ensured unless
the system in use is capable of
slicing the image into vertical
strips as narrow as the horizontal.
Don't be confused by the terms
"horizontal " and " vertical " as
applied to the slicing of the image
and the corresponding sense of
definition. A moment's thought
will show that the number of
horizontal cuts (scanning lines)
determines the top-to-bottom, or
vertical definition.
The greater
the number of these, the narrower
are the alternate black and white
horizontal lines that can be
resolved: if the image is built
up by 377 active scanning lines
interlaced, it would be possible
for it to show 188-1 white lines and
the same number of black.
To
A
make the horizontal definition
equally good it must be possible
to resolve vertical lines as narrow
as the narrowest horizontal lines
that the system can handle.
Since the aspect ratio of the B.B.C.
transmission is 5/4, it follows that
Fig. i. (a) Crossed wires as seen
for its transmission with 377
with the unaided eye by a sufferer
active scans per image this number
from optical astigmatism. The angle
of alternate vertical black and
Oat which the defocusing of PQ is
white lines is 377 >: 1.25 = 471 ( 1)
at its worst depends upon the
When a pattern consisting of
deformity of the individual optical
system.
Diagram (
b) shows the
alternate black and white vertical
same wires as seen by an eye with
lines is scanned by thé electron
no astigmatism or by the astigmatic
beam of the Emitron the output
eye looking through a correcting
of the head amplifier for each
lens. At (a) horizontal and vertical
scanning line is a.c. of the form
definition are unbalanced; at (b)
shown in Fig. 2(b).
These a.c.
they are balanced.
voltage waveforms are used as
modulation frequencies in the
may be acceptable if the unbalance
• Or as nearly a right angle as makes no
is slight; but so long as there is
matter.
Actually, the scanning lines are of
any unbalance it is not so good as
course, not quite horizontal, but have a slight
it might be.
The greater the
downward slope.
By R. W. HALLOWS,
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Television " Goodness Factor "—
transmitter. In the receiver a.c.
at vision frequency appears at the
output of the video amplifier stage
and is converted into d.c. voltage
fluctuations for application to the
grid of the c.r.t. by the action of
the d.c. restorer.
It will be seen that a change
from black to white or vice versa
requires one half-cycle of a.c.
For this change to be as sharp as it
is between the white background
of this page of Wireless World
and the outlines of the letters
printed upon it a.c. of square
waveform would be required.
The rise from pto qand the fall
from q to p would have to be
perfectly vertical. In other words
these rises and falls would occur
in no time at all, or in zel o wavelength, which corresponds to infinite frequency. Hence to produce
the perfectly square waveforms
required for absolutely sharp contrasts the modulation would have
to contain all frequencies up to
infinity.
Actually, there is no
need for this since the resolving
powers of our eyes are limited to
something not much better than
one minute of angle. Examine a
printed page with a powerful
magnifier and you will find that
the transitions from black to
white are not what the unaided
eye reports them to be. Sinusoidal
waveforms such as those in Fig.
2(b) where the middle of each
white vertical line results in a
"crest" and the middle of each
black line in a trough give the
quite acceptable reproduction on
the c.r.t. screen indicated in Fig.
2(C).

What this comes to is that to be
able to resolve adequately the 471
vertical lines of ( i) we need
471/2 = 235} cycles . . (2)
in the active portion of each
scanning line.
But the active
portion of the line lasts only 83.5
p.sec and the time for the whole
line is 99 p.SeC. Hence the number
of cycles required for the whole
fine is approximately
235.5 X 1.2 =2-•• 282.6 cycles (3)
The total modulation bandwidth
needed to give balanced definition
in a 405-line system with 25
images per second of 5/4 aspect
ratio is:
f =

X 405 X 25
MC/S • • ( 4)
We can tidy up the results of
282.6

2.86

(r), ( 2). (3) and (4) into the
handy form :
L'
— x arLn x zo-6 Mc/s
•

2

•• (
5)
where
modulation
fi „= minimum
bandwidth to give balanced definition;
a = aspect ratio
r = ratio of whole line to
active portion
n = images per second
L = total scanning lines
L' = active scanning lines:
From (5) we can obtain ameans
of ascertaining the maximum
(a)

P
TIME — 9-

(c ) 1111111111111111111111
Fig. 2. (a) Consecutive elements of
ascanning line for an image consisting of alternate black and white
vertical lines.
(
b) Corresponding
a.c. voltage waveform at output
of head amplifier. (c) Resulting
reproduction on screen of receiver
cathode-ray tube.
permissible number of scanning
lines for any given modulation
bandwidth.
A slight reshuffling
is necessary, for both L and L' are
unknowns.
Since L' = pL, we
have:
/2f.
L

oma

Varnp

.. (6)

where
Lma . = greatest
permissible
number of lines
--- actual modulation bandwidth
p ratio of active lines to
total scanning lines
and the remaining factors a, r, n
are as before.
Further, we can obtain what
may be termed a Definition Ratio,
or " goodness factor" for any
television system, or for a particular transmitter.
Calling this
factor D, we have
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D = /nine
• • ( 7)
fen
For the present B.B.C. system
2.7
D = = 0 .944.
My suggestion is that television systems
should be described not just by the
number of their scanning lines,
but by this number and the
definition factor.
The B.B.C.'s,
for example, would be termed a
405-line,
0 .944
system.
This
method could also be applied to
receivers in test reports and
possibly in manufacturers' specifications; in this case, of course,
D, would be the ratio of the
maximum frequency adequately
dealt with by the set and the
maximum modulation frequency
of the transmission. If a British
receiver cut off at 2.4 Mc/s it
could be described as having
2.4
—= 0.89 or 89 per cent, definition.
From ( 5) and (6) the truth of the
statement that more lines may
mean a worse image is readily
seen: they certainly will unless
the range of the modulation
frequencies is increased accordingly.
Two other statements,
both rather puzzling at first
sight, may also be shown to be
true.
These are ( 1) with the
standard 405 lines . . . increasing
the bandwidth to some 4-5 Mc/s
results in very noticeably higher
definition ; t and (2) no one has
yet seen a real 405-line picture.:
The figure arrived at in (5) gives
the minimum modulation bandwidth for balanced definition.
The resolution resulting is of the
kind shown in much exaggerated
form in Fig. 2(c). Black shades
off into white through greys,
which may be regarded as paler
and paler blacks and less and less
dark whites. Make the frequency
higher and the waveforms become
squarer, with the result that the
transitions are more abrupt and
vertical lines more clearly painted
on the receiving screen. Hence a
bandwidth of 4-5 Mc/s is bound
to result in a noticeable improvement in definition.
This is one reason why we have
never yet seen a 405-line image
as it might be.
There are at
least two others of importance.
t Television Standards,
Wireless
World,
Oct. 1948, p. 382, Col. 1, line 20.
ibzj." Editorial Comment," p. 351, Col. 2,
line 28.
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With 377 active lines the greatest
bandwidth that can be usefully
employed is probably not more
than 5Mc/s. This is due partly
to the limited resolving powers of
our eyes and partly to the fact
that a slight blurring of outlines
may be necessary to aid persistence of vision in producing the
illusion of movement from the
observation of a rapid succession
of still images.
Such lack of
sharpness is certainly to be found
in individual frames of acine film.
But why should only 377 of the
405 lines be active and 28—
nearly 7 per cent—be used for the
frame sync pulses ? Some systems
use only 5per cent; some, possibly
even less.
An increase in the
number of active lines would
improve the vertical definition
and the bandwidth might then
be put up to a little over 5Mc/s to
give acorresponding improvement
in the horizontal definition.
The second point is that there
are minute gaps between the
scanning lines: it is as though
the image were sliced horizontally
with a rather coarse saw rather
than with a razor blade.
To
eliminate the gaps is a difficult
problem, but a solution will no
doubt be found.
When " lininess " has been removed the
television image will be much
more pleasing.
It is interesting to see how the
balance of definition works out for
525-line television. There are now
a great many 525-line systems in
operation in the United States,

but there appear to be no generally
accepted standards of bandwidth
or number of frame sync pulses.
The only standards adopted by all
in addition to 525 scanning lines
are an aspect ratio of approximately 4/3 and an image frequency
of 30 per second.
The last is
probably. a liability rather than
an asset. It is demanded by the
standard 60-c/s periodicity of
American a.c. mains supplies;
but since an image frequency of
25 per second gives all the necessary steadiness, the greater number means that part of the modulation bandwidth available must
be employed in serving no very
useful purpose.
Let us take the case of a525-line
system with abandwidth of 3Mc/s
and 94 per cent of the scanning
lines and 84 per cent of each line
active.
Then L' works out at
488.25, which we may take as
489, since interlaced scanning
demands an odd number of active
lines;
a = 1.33, n -= 30, r =
1.19. From (5) we have:
489
fnin = — x 1.33 x 1.19 x 30
2

525 x ' 0-6 = approximately
6.1 Mc/s
X

From (6)
result:

we have a surprising

-V1.33

6 x IO°
x 1.19 X 0.94x 30

= 365
Here, indeed, the increased number of scanning lines means a
poorer image than that given by
our 405-line system, even though
the bandwidth is assumed to be
greater by 0.3 Mc/s.
From (7)
3
the definition ratio is — ' or 0.492
6.1

as compared with 0.944.
If a
525-line system were used with
a 5/4 aspect ratio in a country
where there is a 50-c/s a.c.
•
supply, f.g, would come down to
4.75 Mc/s. Assuming an actual
modulation bandwidth of 3Mc/s,
the definition ratio would be
3/4.75 or 0.632.
It seems clear that it is of little
use to go beyond about 405 lines
unless and until transmitters,
relay links and moderately-priced
televisors can deal adequately
with modulation bandwidths well
above 5Mc/s.
It is actually
disadvantageous to do so owing
to the inferior definition of the
images.

HIGH QUALITY REPRODUCER
TWIN elliptical diaphragm loud.L
speakers fed from an 8-watt
push-pull output stage with negative
feedback form the backbone of the
new H.M.V. Model 2ocio record reproducer. The automatic record
changer is fitted with the latest
H.M.V. lightweight
pickup and there
a re
independent
tone
controls for
bass and treble—
the latter with five
positions to give the
best compromise between h.f. response
and surface noise on
records of all types
and ages.
A lowimpedance input of
5ohms is provided
for coupling to a
radio
receiver,
a
power of 0.5 watt
being required for
full audio input.
The Model 2500
high - quality
receiver unit has been
designed to work
H.M.V. Model 2000 " Celebrity "
record reprodt.cer.

H.M.V. Model

2500.

in conjunction with the Model 2000
reproducer and has the requisite
5ohms output impedance. It is a
push-button superhet with an r.f.
stage and wide-band intervalve
couplings.
A specially stabilized
oscillator has been provided to
minimize frequency drift.
There
are five push buttons for mediumwave stations and two for long
waves. A three-position
fidelity"
switch gives vanable bandwidth in
the i.f. coupling. The receiver has
an output of 2i watts and can be
used with a loudspeaker direct,
where the extra power of the Model
z000 reproducer is not required.
The makers are the Gramophone
Co., Hayes, Middlesex, and the
prices are: Model 2000, £ 112 I7S6c1;
Model 2500 £45 195 I0d, both prices
including purchase tax.
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SINGLE SIDEBAND RADIO- TELEPHONY
First Use of the System in Marine Communications
By H . D. B. KIRBY
(Standard Telephones and Cables)

T

HERE has been since the
war a general extension of
the use of single-sideband
operation on long-distance pointto-point
radio-telephone
links
throughout the world. Now the use
of this system has been extended
to the long-distance ship services
with the installation of singlesideband equipment in the new
Cunard White Star liner Caronia.
What exactly is this system,
and what advantages can it offer
over the normal double-sideband
method of transmission ?
To
answer these questions it is necessary to consider first what happens when a speech wave is used
to modulate an r.f. carrier. This
has been discussed at some length
in previous issues of this journal,'
it will simply be stated here
that the ordinary process of
amplitude m9dulation produces
a wave which may be analysed
into three groups of sine waves,
the upper sideband, the lower
sideband and the carrier. If the
carrier has a frequency f
oand the
modulating signal consists of a
number of frequencies between
roo and 5,000c/s then the upper

SO

2

AUDIO1
INPUT
AMPLLINEIFIER MODULATOR
OSCILLATO
100 kcis

HYBRID

sideband is, as it were, a mirror
image of the other, so that each
contains the same intelligence as
the other. Consequently the only
medium necessary to convey the
modulating signal from the transmitter to the receiver is one of the
sidebands.
Unfortunately, however, although the intelligence is
present in the sideband, it cannot be extracted at the receiver
without the use of the carrier. In
the ordinary d.s.b. system the
carrier is transmitted together
with both sidebands, and when
these are applied to a non-linear
impedance in the demodulator
stage of the receiver a number of
new frequencies are produced
among which are the original signal frequencies.
In the s.s.b.
system the carrier is still necessary for the process of demodulation, but since it does not vary
with modulation it can either be
generated at the receiver or transmitted at a very low level and
amplified separately.
The advantages of the system
may be summarized as follows:
r. Improved signal-to-noise ratio
at the receiver for a given transmitter power.
Less
bandwidth occupied per
channel. 3. Freedom from
)
the
distortion
normally
caused by selective fading

2.
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sideband will comprise a band of
frequencies between (
l
c+ roo) and
(fa+5,000)c / s and the lower
sideband
frequencies
between
(fo—loo) and (f„-5,000) c / s.
The frequency, phase and amplitude of the carrier remain unaltered whatever the modulating
signal, and it therefore contains
no intelligence. Moreover, each
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and multi-path propagation. What
do these advantages mean in the
field of marine radio-telephony?
Since the radio equipment carried on board ship is necessarily
limited in size, weight and power
consumption, it has been the
practice in the past to attempt to
improve communication between
ship and shore by using more

powerful transmitters and more
sensitive receivers on land. This
is not effective above a certain
point, at least in the ship to shore
direction, since noise then becomes the limiting factor. By the
use of s.s.b., however, it is possible to concentrate the whole of
the available output power in
the one intelligence-bearing sideband. The effect of this is that
the signal at the receiver is
equivalent to that which would be
received from a d.s.b. transmitter
about four times as powerful. This
will double the distance at which
the level of the received signal will
be satisfactory for public use.
The decrease in bandwidth will
reduce the noise picked up at the
receiver since it will be possible
to tune the filter circuit more
sharply. This again will increase
the useful range of the equipment.
Thirdly, much of the unpleasant distortion usually caused
by selective fading is considerably
reduced, so that a link which is
quite unworkable on d.s.b. may
well provide a reasonable speech
circuit under similar conditions
with s.s.b. operation.
We do not yet know of a satisfactory method of producing a
single-sideband signal directly,
Block schematic diagram of
a two-channel single sideband
transmitter
using
upper sideband of one audio
input and the lower sideband of the other

CLASS
FREQUENCY -0-- CLASS
BUFFERA ^ AMPLIFIER
FINAL 8
TRANSLATOR
AMPLIFIER
R.F.
OSCIL
7-19 ATOR

although a balanced
modulator produces a
Mc/s
wave which contains the
two sidebands without
the carrier. Thus a very simple
transmitter could be used to transmit such a suppressed carrier signal, but the receiver would have to
be very complicated since for demodulation a locally generated
carrier would be required not only
of exactly the same frequency as
the original carrier, but also of
the same phase. Since this would

W
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be very difficult to produce it is
necessary to suppress also one of
.the sidebands. This is normally
done by means of crystal filters.

gether with the output of a Tooke / s oscillator to a balanced
modulator. Crystal filters select
the upper sideband from the output of one modulator and the
lower sideband from the output
of the other. The two are then
mixed, together with a very much
reduced carrier, and applied to a
second balanced modulator with
the output of a 3-Mc / soscillator.
A 3. f - Mc / sfilter selects the upper
modulation product, which is then
mixed with the output of a third
oscillator, the frequency of which
is variable between 7and 19 Mc / s.
This gives a signal frequency variable between 4and 22 Mc / s. Three
stages of linear amplification are
provided at this frequency, negative envelope feedback being incorporated to increase the linearity.
A number of transmitters and
receivers
for
single - sideband
operation have been developed by
Standard Telephones 8,- Cables

A

Single channel sideband transmitter
rated at 300 watts as installed in the
Caronia. It is made by Standard
Telephones
The carrier frequencies normally used for long-distance telephone communication are between 2 and 3oMc/s and the
audio frequencies which must be
reproduced are between foo and
5,000 c / s.
Thus it can be seen
that each sideband is separated
from the other by only 200 c / s
and that with a carrier frequency
of, say, io Mc / s the upper sideband filter
would have to pass the
band
10.005,000 - fo,000, roo c / s,
but cut-off at 9,999,90o c / s. Since
it would be practically impossible
to design a filter to comply with
these requirements it is necessary
to generate the s.s.b. signal at a
comparatively low frequency, convert it to the required frequency
for transmission, and then feed it
to the aerial through linear amplifiers.
The accompanying block diagram shows a low-power twochannel transmitter. Each audio
input after amplification is fed to-

during the last few years. The
transmitters have output powers
ranging from 3ooW to 4okW, and
the receivers vary. in complexity
according to the facilities required.
The 3oo-W transmitter
shown here is self-contained, but
the larger ones have separate
drive units, which contain all the
stages shown in the block diagram
up to the 3.I-Mc/s amplifier.
For land-stations diversity reception is normally used to give
the best possible quality and freedom from fading effects. Such receivers are necessarily somewhat
complex.
Those designed for
marine use do not include facilities for diversity reception and are
therefore considerably simpler and
easier to operate and maintain.
REFERENCES:
Sidebands Again," by "Cathode
Ray," Wireless World, December, 1947.
"Modulation," etc, by " Cathode
Ray," Wireless World, July,
Ir) 18

CARON1A RADIO EQUIPMENT
MONG the other radio equip- on c.‘% telt giapliy. It is remotely

ment which has been installed
by
the
International
Marine Radio Company in the
Caronia is adouble sideband highpower transmitter for r.t., c.w. or
m.c.w. operation. It will be used
for normal telegraph traffic and
for supplementary
telephone services
with land stations
not equipped fo r
single
sideband
working.
This set, the
ES4B, can operate
on several spot frequencies in each of
six separate pre-set
channels in the
band
1.76
to
22 MCiS
and delivers 300 watts to
the aerial on r.t. or
m.c.w. and fkW

Two of the receiving positions in the
Caronia. The single
sideband receiver
is seen in the right
rear alongside the
telephone terminal
equipment

controlled from the receiving
room, which adjoins the transmitting room.
There is one other generalpurpose transmitter, the type
IMR29, which covers 3to 17 Mc / s
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Caronia Radio Equipment
in the h.f. band, 365 to 515 ke/s
in the rn.f. and 107 to i6o kc/s in
the 1.f. Radio-telephone facilities
are available on reduced power of
about 15o watts, the c.w. output
being of the order of 400-500
watts.
A 40o-watt h.f. telegraph transmitter covering 4 to 24 Mc / s and
acomplete battery-operated emergency transmitter and receiver,
the former giving 50 watts output, and the single-sideband set
completes the principal equip-

ment in the transmitting room.
Four main operating positions
are provided in the receiving
room, two are primarily for radiotelephony and two are exclusively
for radio-telephony.
Each is
fitted with two communications
receivers which together cover all
frequencies
from
15 kc/s
to
25 Mc/s. It is interesting to record that for long-wave reception, 14 kc/s to 5ookc/s, a t.r.f.
set is used; the others are superhets.
There is some subsidiary radio

° rid
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equipment on the navigating
bridge.
It comprises a ship-toshore r.t. set giving about 200
miles range and operating on ro
spot frequencies, switch selected,
in the band 1.5 to 4Mc / s. Here
also is a loop direction finder and
two radar sets, a MetropolitanVickers " Seascan," giving a
coverage of about 30 miles radius,
and an Admiralty type 268. All
the radio equipment, except the
emergency and the IMR29 transmitter, operate from the ship's
220-volt 3-phase a.c. supply.

ELECTRONIC CIRCUITRY
Selections from a Designer's Notebook
By J. M cG. SO WER BY (
Cinema Television Ltd.)
deal of interest has
AGOOD
been shown lately in the so-

called " bootstrap" circuitl for
the production of a saw-tooth
waveform, for use in triggered and
single-stroke time bases for pulse
examination and
photographic reThe
cording of highBootstrap" speed transients.
Circuit
The circuit was
widely used in
American radar equipmentl during
the war, but has not been so much
used in this country. The fundamental circuit is shown in Fig. r.
The valve V, is normally kept
conducting by the positive bias
return of Rg, and consequently
the standing potential across C

is only the few volts occasioned
by current flowing through the
supply V 1, R and V,. If a
negative pulse (as shown) of
sufficient amplitude is applied
to the grid of V 3, that valve is
abruptly cut off.
Immediately
C begins to charge up positively
taking with it the grid (and hence
the cathode) of the cathode
follower V 2. The time constant
C2R, is very long compared with
RC, and so as the cathode of V,
moves positively, V, is cut off
and the charging current is transferred from V, to V,. Thereafter
a nearly constant potential is
retained across R so that the
charging current through it is
also nearly constant; the potential at A is " pulled up
by its own bootstrap."
In fact if Rc is very
large (and preferably
returned to a negative
source of supply) C will
appear to be charged
from a source of apT
proximately µE volts
E
through a resistance of
approximately µR,
where is is the amplification factor of V 2.

Fig. 1.
Fundamental
" bootstrap "
circuit.
'0. S. Puclde, " Time Bases." 1st Edn.,
p. 94. (Chapman & Hall.)
Soller. Starr and Valley. " C.R.T. Displays,"
p. 137. (McGraw Hill.)

By way of example, suppose we
allow C to charge up to loo volts;
let E -= 400 volts and µ = 50.

!lien the apparent supply potential is about zo kV, and the
saw-tooth sweep potential across
C will be linear within about 0.5
per cent.
It is obvious that the potential
across C starts to rise immediately
V, is cut off. The potential at the
INPUT ---I

A
i
II
1I
TIME —r-

Showing the potentials at
A and B in Fig. s in response
to a step input.
Fig. 2.

cathode of V, follows only after
a short time lag needed to charge
up the stray capacitance, C8,
between the cathode of V 2 and
earth. This lag is determined by
the time constant Ca/g„„ where
gm is the mutual conductance of
V 2. From this, and the foregoing,
we see that V 2 should have both
a large is and a high slope.
When V, is restored to conduction, C discharges through it,
and the grid potential of V 3 falls,
taking with it the cathode. However large Ck may be, it will have
lost some charge during the sweep
period, and this is restored through
the diode and Rc in series.
Fig. 2 shows qualitatively the
waveforms at A and B related to
the input waveform.
The lag t, is generally of the
order of o.z microsecond if VI
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is the EC52 class of valve.
An
approximate relation useful in
design is:
Et
RC = —
V
Where
E = h.t. supply potential
(volts)
V = amplitude of required
sweep (volts)
= time for V volts (microseconds)
R is in MO
C is in µµF ( pF)
The charging current V, is
called upon to carry during the
sweep is approximately i = E/R.
During the sweep Ck is being
charged by this same current
that flows into C, so that in order
to retain linearity Ck should be
at least loo times C.
An interesting variant of the
fundamental circuit is shown in
Fig. 3. Here the charging current
flows directly through the cathode
follower V 2 with no coupling
condenser interposed. The coupling condenser is now only to the
grid of V z,and the time constant
CkRk can be made very long
indeed by making Rk very large.
In the quiescent state the grid
potential of V, is held at a value
nearly equal to E, by V,. As soon
as V 3 is cut off the potential across
C rises cutting off the diode via
Ck and taking the grid of V,
positive.
As before a nearly
constant voltage is obtained across
R during the sweep. The maximum amplitude of sweep obtainable is less than the previous case
by E, volts. For very slow sweep
rates the circuit of Fig. 3 is
advantageous as it often permits
Fig.

3.
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Modified " bootstrap"
circuit.

Cs

the use of a smaller coupling
condenser than that of Fig. 2.
On the other hand, the same
amplitude of sweep can only be
obtained at the expense of a
supply voltage greater by E2
volts.
The previous design relations remain true if E, is substituted for E.

the particular setting of the potentiometer P.
If the setting of Pis now changed

E
(TYPICALLY I
r
200 VOLTS)

a.C.
(230V)

I T is often desirable to control
the speed of a small motor for
Fig. 4. Simple thyratron motor
one purpose or another. A typical
speed control.
application is the control of film
or paper speed in recording oscila new set of equilibrium conlographs with drum cameras.
ditions will arise, and a new speed
Most a.c. motors
will be obtained.
This speed is
Simple
are unsuitable for
nearly independent of the motor
Thyratron the direct applica- load, but as the load is increased,
tion of speed conthe current drawn through V
Motor
trol, and one is
increases.
Control
usually forced to
Slightly
erratic
performance
use a d.c. motor.
This is inmay be experienced due to comconvenient as the mains supply is
mutator ripple appearing between
usually a.c.
grid and cathode of V, but this
A remarkably simple circuit 3 can be reduced by the addition
using only one thyratron— shown
of a suitable condenser across m.a.
in Fig. 4—may be used in many
A speed range of 5o: ican usually
applications where a speed conbe obtained without difficulty.
stant to afew per cent with normal
The field coil is not shown in
load variations is good enough;
Fig. 4, and of course this must be
it uses a d.c. shunt motor and an
energized with d.c. This usually
a.c. supply. In the figure, V is a presents little difficulty as the
thyratron, m.a. is the motor
field current of a shunt-wound
armature, E is a source of d.c.
motor is usually low.
A motor
potential at low current (which
with permanent- magnet field is
may be derived from the a.c. by
especially suitable. By reversing
rectifiers, etc.), and P is a potentieither field or armature connecometer, across it. Rg is merely a tions, the direction of rotation of
grid stopping resistance. Suppose
the motor is reversed.
now that we set P so that avoltage
e appear across its lower limb.
MANUFACTURERS LITERATURE
As the a.c. rises on the positive
Illustrated leaflets describing vibrahalf-cycle V will conduct and pass
tion meter type 1402C_and sound level
current through m.a. until the
meter type 14008 from Dawe Instruments, Harlequin Avenue, Great West
a.c. voltage has fallen to a few
Road, Brentford, Middlesex.
volts above the cathode potential.
On the negative half-cycle V
Leaflets describing " Holmar " industrial sound amplifying equipment from
passes no current. Thus on a 50Industrial Sound Equipment, fo, West
c/s mains supply m.a.
Central Street, London, W.C.i.
is fed with pulses of
current at 50 c/s, each
Illustrated leaflet describing recent
radio receivers from Mullard Electronic
pulse lasting less than
E,
Products, Century House, Shaftesbury
1/100 sec. Consequent(soo VOLTS):
Avenue, London, W.C.2.
ly, the motor rotates,
Lists of copper instrument wires,
generating aback-e.m..f.
insulating materials and screws from
across its armature terPost Radio Supplies, 33, Bourne
minals at the cathode
Gardens, London, E.4.
of V, and backing off
Brochure describing the coaxial cone until only sufficient
El
struction of R & A loudspeakers from
current
is
drawn
Reproducers ane. Amplifiers, Frederick
(100 VOLTS)
through V to maintain
Street, Wolverhampton.
the speed called for by
Catalogue (
Issue 3) of silvered mica
capacitors from Stability Radio Com1 Greenwood,
Holdam and
ponents,
14,
Normans
Buildings,
Macrae, " Electronic
Instru•
Central Street, London, E.C.r.
meats," p. 485. (McGraw Hill.
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MIDGET A.C. MAINS RECEIVER

T

HE following article gives
details of a midget a.c.
mains receiver intended for
use as a bedside set. It was built
to receive the Home, Light and
Third programmes in the London
area. For this purpose the selectivity and sensitivity have proved
adequate with any reasonable
aerial; naturally better results
could be obtained by using as
efficient an aerial as possible.
As the aerial coupling is weak,
the receiver may be satisfactorily
used with any value of aerial
impedance.
The receiver was
built largely of Government surplus components and at a total
cost of under £3.
Most midget receivers are of
the a.c.-d.c. type because these
do not require a bulky mains
transformer, and can, therefore,
be made particularly compact,
but it was decided that this
receiver should include a mains

An Inexpensive Portable Made With
Surplus Components
By S. W. AMOS, B.Sc. ( Hons.)
Engineering Training Department, British Broadcasting Corp)ration

it has been accommodated with
the loudspeaker on a chassis
measuring only 61in. X 4kin.; the
overall height of the receiver is
41in. The photographs illustrate
the general layout and the circuit
diagram is given in Fig. r.
The receiver includes two valves,
both EF5o's, one functioning as
a leaky-grid detector and the
other as output valve.
These
valves were chosen because they
are cheap, plentiful and have a
low heater consumption, a consideration of some importance
when the heater power must be
supplied from a midget mains
transformer. As an output valve

Fig. 1. Complete circuit diagram
of the receiver. Unless otherwise
stated resistors are rated at jwatt.
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transformer with ht, and 1.t.
windings, so that h.t. negative
and the chassis could be isolated
from the mains, as in full-sized
a.c. mains receivers. The mains
transformer is the most bulky
component in the receiver, but

the EF5o will deliver approximately 1 watt for r volt input;
this power is about the maximum
which can be accepted by the
midget speaker used.
With a
high-value anode load resistor,
the EF5o will give a stage gain

in excess of roo, which makes
it also suitable as a leaky-grid
detector.
The receiver is intended for
medium-wave reception only and
a single tuned circuit is used.
To economise in space the tuning
capacitor is a small air-dielectric
type of roo pF maximum capacitance and the tuning inductor
is of about 550 µH inductance.
This gives a frequency range of
approximately 600-153o kc/s and
permits reception of all three
local programmes in the London
area.
The in210 vOitS
ductor consists
4
i
AC/
of
ro8
turns
00000000000
wound
on
a
00071611b0000
polystyrene
former
contained within a
dust - iron core
b
giving a closed
magnetic circuit.
Full
details of the inductor
are given in Fig. 2. The
wire used was 38 s.w:g.,
double silk covered, but
as this only half filled
each slot, wire of larger
diameter could be used
with advantage.
The
pot-type dust-iron core
and the former can be
obtained from Neosid,
or from other manufacturers, but similar
components are also to
be found in ex-Government equipment.
It may be desired to
modify the inductance
value slightly to suit
local requirements. For
example in the Midlands it would
be advisable to use aslightly larger
inductance (say 135 turns) to
give reception of the Third Programme on 583 kc/s. In this area
the I.ight Programme is radiated
on 200 kc/s and can be received by
switching a capacitor of approximately o.00r µF in parallel with
-ss

Th
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the existing tuning capacitor.
As only a single tuned circnit
is used for tuning, this must clearly
have a high Q to give good selectivity. The detector valve is an
r.f. pentode with a very small
anode-grid capacitance, and there
is thus negligible damping of the
tuned circuit due to Miller effect.
The coupling to the aerial should
not reduce the Q appreciably
nor upset the calibration; these
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normally advanced until the detector nearly oscillates ; the resulting improvement in selectivity
is very acceptable and the improvement in voltage gain makes up

OUTPUT
TRANSFORMER

component, and some space could
be sa‘ed by using a smaller
modern type supported in the
wiring.
The output valve is
operated with an anode supply of

GAIN
CONTROL - -AA

TUNING
CAPACITOR

MAINS

tRidarORMElf

ELI CTRC LY TIC
CAPACITORS

TUNING
-- INDUCTOR

HALF - WAVE
SELENIUM
RECTIFIER

SELENIUM
REC TIIIER

REACTION
CAPACITOR
R.F. CHOKE

PRE-SET
REACT ION
CONTROL

OUTPUT VALVE
(EF so)
AERIAL & EARTH
SOCKETS

DETEC7OR
(EF SO)

General view of the finished receiver. The overall dimensions are 61 in
41 in. X41 in. The underside of chassis shows the positions of some of the
principal components.
aims are achieved by coupling
the tuned circuit to the aerial by
a shunt capacitor of 0.005
This gives very low voltage transfer (about 4 from aerial to grid)
but restricts the reduction in Q
due to aerial damping to less than
5per cent., and tuning calibration
is completely independent of the
aerial constants. A further reason
for using the shunt-capacitance
aerial coupling circuit is that it
gives the receiver an input impedance of only a few ohms;
this low input impedance is
necessary for the gain control as
will be seen later.
Reaction is used to improve the
Q, regeneration being controlled
by a pre-set ceramic capacitor
of 30 pF maximum capacitance
mounted on the rear of the chassis
and adjusted by a screwdriver.
Details of the reaction winding are
given in Fig. 2.
Reaction is

F.

for the low voltage transfer of the
aerial-coupling circuit.
A disadvantage of pre-set reaction is that the receiver bursts
into oscillation for a few seconds
shortly after switching on. This
can be de avoided by setting the
gain control to zero, but even
then faint whistles may still be
heard unless the r.f. screening is
good; further details about such
screening are given later.
The r.f. choke in the anode
circuit of the detector is essential ;
if it is omitted or if a resistor is
used instead, it is very difficult to
prevent r.f. signals being handed
on to the output valve where,
after amplification,
they give
trouble in the output transformer
by upsetting the a.f. negative
feedback circuit or by causing r.f.
positive feedback. The particular
r.f. choke used was an oldfashioned and unnecessarily bulky

200 volts and
lo mA, and the
output transformer ratio is adjusted to give an anode load of
approximately 20,000 ohms. Such
a high load really requires an
output transformer with a large
primary inductance, and the inductance of the midget component
used is certainly inadequate, but
the tendency to lose bass is offset
by negative feedback.

The feedback
voltage
is
obtained
from
the
secondary
of the output

REACTION WINDING
ISLOT OF 30 TURNS

TUNED WINDING
3 SLOTS, EACH
WOUND 36 TURNS
2.
Winding
data for the tuning inductor. The
two halves of the
pot core are shown
parted to expose
the coil former.
Fig.

transformer and is injected into
the
detector
cathode
circuit.
The cathode resistor is very low
(zo ohms) to avoid giving the
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cathode a positive bias which
would upset detector operation,
and the grid leak is returned to
h.t. negative, not cathode, so
that the negative feedback can
operate properly.
Gain is controlled by varying the negative
feedback; the gain control R8 is
arranged
to short-circuit the
cathode resistor 12, when rotated
fully clockwise. This system has
the disadvantage of a limited
range of control and does not
reduce the output to zero when
the control is rotated fully anticlockwise.
To give zero output
R 8 is arranged to short-circuit the
aerial and earth terminals at its
minimum setting.
To operate
satisfactorily, such a system requires a low value of R. and a
low receiver input impedance;
the method of obtaining the latter
has already been described. The
value of R. is 150 ohms, but as
maximum changes in gain occur
near the maximum and minimum
settings a somewhat smaller value
(say 50 ohms) might give smoother
control.
Quality becomes shrill
near the maximum gain setting
due to the removal of feedback;
but this can be overcome by
increasing the capacitance across
the primary winding of the output
transformer.
In regions of high
field strength, signals may be
picked up directly by the tuning
inductor; such signals spoil the
performance of the gain control
by giving an output from the
receiver when the control is set to
zero. This effect can be avoided
by fitting an earthed plate on the
bottom of the chassis so as to
screen all the r.f. components
completely. Such a plate can be
fitted to the bottom of the cabinet
and bonded to the chassis.

Positive Feedback
It was found in the experimental
stage of the design of this receiver
that the gain of the a.f. amplifier
without feedback is quite sufficient
to cause oscillation if the grid
circuit of the detector is in close
proximity to the anode circuit of
the output valve.
Thus these
circuits should be kept well apart,
or, if this is impossible, the anode
circuit should be screened.
The loudspeaker used is a
midget type with a diaphragm
3 in. in diameter and, as would
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OUR COVER
Some of the thirty-two operating positions at the re- equipped G.P.O.
receiving centre at Burnham, Somerset, are illustrated on this month's
front cover.
The station's thirteen transmitters at Portishead, some
twenty miles away, are remotely controll4d from this centre.
be expected, the quality tends to
existing primary winding and the
be dominated by an extremely
h.t. secondary are interleaved and
good upper register. The receiver
capable of withstanding voltages
has, however, been used to drive
of the order of 230 volts r.m.s.
full-sized loudspeakers and its
Alternatively a transformer can
quality is extremely pleasant.
be wound to the following specifiWith the particular midget loudcation:
speaker used there is a tendency
Primary (untapped 2530 turns
for bass notes to modulate high
38 s.w.g. enamelled.
ones; this is probably due to
H.t. secondary 2300 turns 43
the large excursions at low frequens.w.g. enamelled.
cies of the speech coil, which
moves out of the linear part of
L.t. secondary 73 turns 24 s.w.g.
enamelled.
the magnetic field in the gap.
This effect may not be present to
No primary tappings are necessary
the same extent with all types of
as the receiver is used only on
midget loudspeaker but can in
230- volt mains. The total secondany case be reduced by using a ary load is less than 7 watts and
bass-cut circuit in the receiver.
the laminations can be quite
A convenient way of cutting bass
small, say 2in. by 4in. with a
is to reduce the capacitance of
core section of approximately
Cr
At low settings of the gain
Isq. in. The author was fortunate
control, feedback will probably
enough to obtain from a surplus
offset this bass loss but this is
store a commercial transformer
of no consequence as volume will
which proved suitable without
then be low. As the gain control
alteration, though it is slightly
is advanced and volume increases
larger than strictly necessary,
the bass cut will become more
and the windings have a number
effective.
of tappings which are not needed
The loudspeaker used had an
in this circuit. This transformer is
impedance of 15 ohms and the
shown in the photographs.
No
output transformer, which is a on-off switch was fitted to the
midget
multi-ratio
type
was
receiver but there is room above
arranged to give a ratio of 35: I.
the chassis for asmall switch.
If a 3-ohm speaker is used, the
ratio should be 8o: z and R 51
VALVE DATA
should be reduced to about 50
ohms.
BEFORE the war the publication
of valve data was an annual
The power pack incorporates a
feature in Wireless World.
Since
half-wave 23o-volt 30-mA selen1940, however, it has not been
ium rectifier mounted vertically
practicable, for reasons beyond our
through a hole in the chassis
control, to issue other than areprint
behind the mains transformer,
of the information contained in the
and the output from the rectifier
May issue of that year.
is adequately smoothed by two
It has now been made possible for
us to resume publication, but,
RC circuits one for each valve.
owing to paper restrictions, the inTwo midget electrolytic capacitors
formation cannot be included in
are used, one containing an 8- and
a z6-pE capacitor and the other a Wireless World, and it is therefore
issued separately in book form
single 32-1/F capacitor.
It was
(price 3s 6d, plus 3d postage).
originally intended to modify
"Radio Valve Data," which cona small output transformer to
tains 8o pages of Wireless World
be used as a mains transformer,
size, gives characteristics and base
connections for 1,60o British and
employing the existing primary
American receiving valves, includand secondary windings for mains
ing metal rectifiers, barretters, voltand 1.t. supplies respectively and
age stabilizers and crystal valves.
adding a third winding for h.t.
An index to all valves by type numExperience has shown that this
ber and a list of British-made
can be done successfully, if the
American types are also included.

1/Ilc
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axe valve au outof ¿ate
ORIMARlaneeeclegral
TYPE

76 and its octal based equivalent type 6P/G are gineral
purpose triodes used as oscillators and amplifiers in radio receivers
and test gear.
Type 6J/G will replace type 6P/G directly with change of bias
resistor if necessary, whilst replacement of type 76 will involve a
change of socket.
For oscillator applications the slight differences in inter-electrode
capacitancies may necessitate re- trimming. When used in pi,aphase
amplifiers the increased gain f type 6J/G will involve re-balancing
of the inputs to the push-pull valves.

76
6P5G

o

CHARACTERISTICS
TYPES 76,
6P5G
TYPE 6.15G
Heater Voltage
6.3
6.3 volts
Heater Current
0.3
0.3 amp.
Anode Voltage
250
250 volts
Anode Current
5.0
9 0 mA.
Bias Resistor
2500
1000 ohms.
Mutual Conductance
1.5
2.6 mA/V
Amp. Factor
14
20
RESISTANCE COUPLED OPERATION
(Supply Voltage 250 volts)
Anode Load Resistor
0 05 0 I 0 05 0 1meg.
Cathode Bias Resistor
3030 7500
2000 4000 ohms.
Voltage Gain
9
10
15
16
CHANGE
FROM

VALVE 1CHANGE SOCKET
TO

FROM

TO

6.15G

U.X.
5 Pin

Intereational
Octal

CONNECTIONS I
OTHER WORK
FROM OLD
TO NEW
NECESSARY
SOCKET
SOCKET

6PSG

6.15G

Int e
rnational
Octa:
NO

TYPE 76

CHANGE

Pin I
76

KEY

TYPES
615G, 6PSG

Pin 2
„ 3
„

"

4

5

„ 8
, 7

NO CHANGE

I. Change Bias
Resistor In accordance with
table above.
2. Re- trim
receiver If
necessary.

PERFORMANCE
CHANGE

Increased oscillation or gain
depending
on
the application.

AS ABOVE

CHANGE

RIMAn says..

We vitll
R.C.M.F.

be at the
EXHIBITION
STAND 96

RADIO VALVES

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

24
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36
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A sure way to far better reproduction
far less record wear
Type 14. Complete Pick-up
transformer, screened lead
in " Record Player" or
radio receiver.
Price complete £3.15.0 plus

unit with rest, matching
and plugs for insertion
" Pick-up" sockets of
£1.1.8 (
Purchase Tax).

Type 14A. Pick-up (identical with type 14 described
above) and rest only.
Price, including rest, £2.10.0 plus £1.1.8 (
Purchase
Tax).

9‘ce .e9
transformer supplied, which incorporates a tone
compensation circuit, the pick-up provides more than
sufficient volume with almost any radio receiver to
which it may be connected.
• Minimum Record and Needle Wear. This Marconiphone Pick-up is designed to provide the highest

The pick-up may be

used without this transformer in conjunction with
record reproducing equipment of individual design.

quality reproduction with the absolute minimum of
record and needle wear. To those whose record
library contains specimens that are irreplaceable
this is amost important advantage.
• Extended Frequency Response.

• Pick-up-output for average record, 6mV.
Output at

secondary of matching

transformer

is 1.5V.
The

• Needles.

Needle changing is simple (no needle

frequency response has been greatly extended and by

screw to operate) and up to 100 playings with steel

the elimination of any spurious resonances a perfect

needles and 2,000 playings with all-sapphire needles

balance of tone is obtained over the musical range.

are possible.

It is sensibly linear over the section 50 — 8,000 c/s.

Ordinary needles must not be used

with these instruments.

Recommended types are

the Columbia 99, Columbia Permanent sapphire
• Adaptability.

By means of the special matching

or Columbia Miniature Thom.

MARCONIPHONE-----REAL

The Marroodiphwie Company Limiled, Lap,. .1111111,a
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SUPERHETERODYNE TELEVISION UNIT
Mechanical Details and Alignment

T

HE vision i.f, amplifier is
built on achassis consisting
of a flat copper plate with
the edges turned down to form a
1- in lip all round for stiffening.
It measures r.sin by 2îin when
completed. All parts are mounted
on the underside except for L„
and C„. The detector \r„ passes
through a hole in the chassis and
is partly enclosed by the can
under the chassis which screens
T , and partly by the can above
the chassis which screens " 12 .
Small tubular-paper capacitors
are used for bypassing and are
connected directly between the
appropriate Yalveholder contacts
and the chassis with very short
leads. All earth leads are soldered
to the chassis. In the i.f. stages
one heater lead, the suppressorgrid connection and the two
'internal-screen ' connections are
soldered directly to the chassis.
5

sary to provide suitably placed
slots in the edges of the cans to
clear leading out wires and, of
course, the adjacent sides are cut
away sufficiently to clear the
valveholders.
The can covering
L„ has tabs left on its ends which
are bent over to form feet by
which it can be secured by 6BÁ
screws to tapped holes in the
chassis.
Although the v.f. valve is on
this chassis, most of the components associated with it are
mounted in
a separate
unit
mounted alongside it, and bolted
to it. This separate unit need not
be of copper.
Any convenient
metal can be used; brass was
employed in the original model.
The top and bottom are filled
with a sheet of metal gauze to
provide screening while permitting
adequate ventilation.
The potentiometer R
for the
40

VI ION
LIMITER

The interior of the v.f. compartment is shown here ; R„ and R„
are on the tag board but hidden
from view by C53 . The photograph
on the right shows the top of the
i.f. chassis.
The wiring is very simple because
the absence of permanent screens
makes everything very accessible.
Dimensions of the screening cans
are given in one of the photographs;
they drop over the appropriate
parts of the chassis and are held
in place by eyebolts. It is times-

Dimensions of all screening boxes
are marked on this photograph.
vision noise limiter is mounted
on the front end of this unit.
It is inter ded as a pre-set control,
but if it is required to bring it to
the panel it can be mounted elsewhere.
The r.f. unit is similarly made
from a ropper plate with the
edges turned down.
However,
there is a cut-out in one corner to
clear the c.r. tube mounting. The
form of construction is similar
to that of the other unit and needs
little comment. The components
associated with the noise limiter
V7 are mounted on two tag- boards
which in turn are mounted one
on each side of a metal bracket.
Components prior to V7
are
mounted on one side and corn-

Wireless World
Superheterodyne Television Unit—
ponents following V7 on the other.
The bracket thus provides screening between the pre- and postlimiter circuits and is necessary to
prevent stray capacitance from
passing interference when V7 is
cut-off.
All the r.f. and i.f. coils used
are of the same mechanical
form and comprise a tube of
fin outside diameter and fin
inside diameter with slots in
the walls at one end to carry a
flat brass cross-piece for mounting. Slots at the other end
permit a few turn qof twine to
be wound so as to engage in the
thread of the o.B.A. tuning slug.
Although all the coils utilize
formers of the same mechanical type and are identical
with those used in the straight
set previously described, two
different materials are used.
All coils tuned to the sound
channel—L4,L3,L4, L,, 4
L7,
and L„
have polystyrene
formers and copper slugs, whereas
all coils in wideband circuits,—
T1,T2,T3,T„, Ts,4 4 3,—have
paxolin formers and brass slugs.
The losses with paxolin and brass
are heavier than with polystyrene
and copper and their use is only
permissible in circuits which require high losses for their proper

operation.
If it is desired for
uniformity, polystyrene formers
and copper slugs can be used
throughout, but the reverse is not
permissible.
If any difficulty is
found in obtaining o.B.A. copper
rod, it should be noted that fin

L12

TINNED
COPPER WIRE

THREAD BINDING

LIGHT GROOVE
TO LOCATE WIRE

OB.A.

SLUG

I
' LONG
DIA. TUBE
THREAD GUIDE
-- FOR SLUG

PAPER
INTERLEAVE

eh"

9
11

BRASS CROSSBAR

!Ye"

3/
4.

Ise

BRASS STRIP

L IS

'14°--•1
POLYSTYRENE TUBE

pitommirmjpionumnimbi iroyumminiumnx

X

copper rod can easily be threaded
with a o.B.A. die. Polystyrene
is also used for the oscillator-coil
former 4
but paxolin for the
coils L13 ,L13 ,L14 ,and L„.
Except for T, and T, all coils
are close wound.
In T, and T2

\

2

ii
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I

Details of the r.f., if, an Ioscillator
coils are given above. On the left
the drawinzs show the form of the
filter and correction coils.
The
winding data appears in the Table
on page too.
the turn i are spaced out to fill
the winding space uniformly. After
winding, the coils should be doped
with shellac, in the case of those
with paxolin formers, or polystyrene varnish, for the others.
T3, T3, T4 and T, are doublewound and should have a layer of
shellacked paper between the
windings to provide insulation.
Primary and secondary are identical in T, and T, but in T3 and T4
the coupling windings have only
a few turns, which should be
placed in the centres of the main
windings. Details of the windings
are given in the table.
The set requires careful alignment and a calibrated test oscillator must be regarded as essential.
The sound channel should be
aligned first.
Remove V,; set

March, 1949
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the signal generator to 9.5 Mc is
and connect it between the chassis
and the grid of V,. Then adjust
L5 and Le for maximum output;
L, will normally be flatter than
L5. Transfer the signal generator
to the grid of V4 and adjust L3
and L4. Disconnect C4 from
the
secondary
of
T,
and
connect it to the signal generator;
adjust L,.
Then readjust all
sound-channel trinuners with the
gain control (contrast) at maximum starting with L, and finishing with Ls.
It will be necessary progressively
to reduce the signal-generator
output as more circuits are brought
into operation, and as they come
into tune. The coupling between
L, and L4 and between Ls and
L, is adjustable by their spacing.
This is normally fin between
centres but is not critical.
It
should be slightly sub-optimum.
Now connect the signal generator
to the grid of V14 and set it to
11.5 Mc/s. Adjust T5 for maximum response.
The tuning is
very flat and it is advisable to use
a meter as an indicator; this
should be an o-i milliammeter
connected in series with 12, and
by-passed with an o.00t-µF capacitor.
Transfer the signal generator
to the grid of V, and with it set
to 9.5 Mc/s adjust L1, for minimum output.
This circuit is
sharp and must be set precisely.
Alter frequency to to Mc/s and
adjust L18 for maximum output.
Then connect the signal generator
to the grid of V, and with it set
to 9.5 Mc/s adjust L, for minimum
output; than adjust Le for maximum output with the generator
at 12.5 Mc/s.
Now connect the generator to
C4 just as in the case of the soundchannel adjustments, and connect a 47o-ohm resistor in series
with each end of the inter-unit
cable.
Disconnect R„, set the
generator to 9.5 Mc/s and adjust
L, for minimum output.
Then
adjust T4 for maximum output
with the generator at 10.3 Mc/s.
Reconnect 11 14 , disconnect R13 ,
set the generator to 12 Mc/s and
adjust T3. Reconnect R„ and
remove the 47o-ohm resistors.
The overall response curve should
now be of the form shown in
Fig. 2.
Connect the signal generator to
the grid of V,, set it to 41.5 Mc/s,

TUNING

For convenience in
lettering components this photograph has been split
into two parts. The
chassis is actually
all one piece of
metal.

CIO
C12
Cl;

L1
C.13

c.

R9

V3

CI5
R12
CI4

L2

RI3
V2

R14
C4
T2

V4
CI,
R6

C19

V
L3

— R1

C20
—

Vs
C23

T1
R22

:24
R17L5—
R18
TAG
BOARD

C27

R21

R.F.. Oscillator and Scund I.F. Chassis.
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Superheterodyne Television Unit—
insert V3 and adjust C10 for
maximum output on the sound
channel. Swing the generator to
a higher frequency.
All output
400.000

INPUT TO
lE d tr. woo

....

100000

t
firtt

TO

IF GRID

4

,
r

o
.
INPUT TO
1P' IF.
MO

‘

,/
i

earth.
Set Brightness and Contrast for the best picture, readjusting Focus as necessary. If
there is ignition interference adjust
R40 until its setting just has no
effect on the picture.
As this control is turned it will
be found that it has no effect at
all until a certain point is reached
at which it suddenly takes out
the brightness of the whitest
parts of the picture.
It should
then be turned back a little
so that it just has no effect on the
picture quality.
Any alteration
to Contrast will require a readjustment of the noise limiter
but Brightness does not affect it.
Care in the setting of this
control is necessary. The aim is
to adjust it so that the anode
potential of Via is very close to the
instantaneous anode potential of

March, 1949

V„ with a peak-white signal. If
it is more negative than this, the
limiter will not reduce interference fully; if it is more positive,
the diode will conduct on the
signal and all detail in the white
region will be lost.
The receiver draws a somewhat
higher current than the earlier
straight set and in consequence
one change is desirable elsewhere.
The
resistor R, of
Fig.
1,
Part 6 (the limiting resistor in
series with the focus control),
should be changed to zoo CI, 3 W.
The resistor R1,of Fig. 1, Part
9, (
H.T.3 feed resistor) need
not be altered, however.
It is not possible to give much
indication of the range of the
receiver for it depends to a very
large extent on local conditions.
the set has been designed on the

/
\... i
f

,

COIL WINDING DATA.

o
'

1
I
t
I

o

t
t
,
‘ ...

....„

INPUT TO
/ 010(0 GRID
(1F)

—.....

Note—In all multi- winding assemblies, all windings are in the same direction,
and grid windings are overwound on anode windings with one turn of shellacked
paper between for insulation; adjacent ends are grid and anode on the one
hand and earth and -I- H.T. on the other.

I
2

1

Component

Wire
(S.W.G.)

T, ... ...

36 D.
S.
C.

12

1,1

To— ...

36 D.
S.
C.

!)

9

T3 ... ...

38 enam.

15

1

T4 ... ...

38 enam.

50

4

T5 ... ...

38 enam.

51

51

LI ... ...

20 enam.

15

—

FREQUENCY ( Mci

Fig. 2. These curves show the unmodulated r.m.s. signal input needed
at various stages to produce a
change of detector current of 0.5
mA; i.e., achange of 1.65 V across
the diode load.
from the sound channel should
rapidly vanish and should appear
in the vision channel.
There
should be a maximum around 44
Mc/s and the response should be
about one-half of this at 45 Mc/s.
When satisfied that the oscillator
is properly set connect the signal
generator to the input socket.
With it set to 43 Mc/s, adjust T,
for maximum vision-channel output, and T1 with it set to 45 Me/s.
The adjustments on a signal
are the same as with any other
receiver, but tuning with C„
must be carried out on the sound
signal only.
If C„ is adjusted
for maximum sound output, the
picture signal will automatically
be tuned right provided, of course,
that the i.f. circuits have been
properly aligned.
This correct
setting of C10 is not one giving
maximum vision signal, it is one
giving one-half of the maximum.
Initially put the noise suppressor
out of action by tuning the control so that the slider of R40 is at

L., Lo,Lo,
L3,Lo,1.1, 26 enam.
4 Lit
J
36 enam.
Lo ... ...

Winding
1-2
(turns

Winding
3-4
(turns)

22
30

Trimming
Frequency
(Skis)
45

Remarks

3-4 interwound
with 1-2 at
earthy end.
1-2 overwound
43
on 3-4 with
one turn of
shellacked
paper between.
3-4 overwound
in centre of
12 1
1-2 with one
j
turn of shel10.3
lacked paper
between.
11.5
1-2 overwound
on 3-4 with
one turn of
shellacked
paper between.
32
Polystyrene former, air core.
I Polystyrene for.
9.5
mers and copper slugs.
12.5

Li° ...

36 enam.

45

—

10

LIP ...

40 enam.

200

—

—

L„ ...

38 enam.

108

—

—

Li, ...

38 enam.

90

—

—

I
.„ ...

40 enam.

142

—
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basis tnat a signal-noise ratio of
20 db is the minimum acceptable.
This being so it has not been
thought worth while to go to
extremes in reducing set noise. A
triode first stage, for instance,
would theoretically be an improvement, but would at most be
6db better. In practice, probably
no more than 3db would be
gained.
In either case, the improvement is small considering
the overall requirement of at least
20 db. Matters are very different
in radar where signals equal to the
noise can be useful; an improvement of only i or 2 db may then
justify considerable receiver complication.
When receiving a weak signal,
receiver and external noise may
well be appreciable and may
affect the line synchronizing as
well as produce a pattern on the
picture. It has been found that
the ' tearing of lines ' is more
disturbing than the direct noise.
This can be greatly reduced, if
not completely eliminated, by
connecting a resistor in series with
C1,Fig. r, Part 6.
The effect of this is to form with
the input capacitance of the sync
separator an integrator which
largely smooths out noise peaks
and prevents them from tripping
the timebase. If the resistor has
too high a value pulling on whites
may occur, but it should be made
as high as possible as long as much
pulling does not occur. Usually,
20 kIl is a suitable value.
At extreme ranges when receiver noise becomes important it
has been found that considerable
improvement can be effected by
the careful adjustment of the
limiter. If it is set so that it does
operate on the picture signal to
some degree it removes quite a
lot of the noise and although it
degrades the picture to some
extent the net result is an improvement.
At such ranges the
aerial becomes extremely important and is the place to which one
must look for any major gain.
The receiver has been tested in a
country district some 40 miles
north-east of Alexandra Palace,
but with rather apoor aerial. The
aerial itself was a standard dipole
and reflector but during the tests
it was impracticable to mount it
high enough above the roof of
the house on which it was erected.
The lower ends of the dipole rods

054

R25

TOT

R26
C55
--L7

R24
The positions of all component are clearly indicated in this underview
of the i.f. chassis. The
adjacent sides of the
screening boxes cross the
chassis over the centres
of the valveholders
except in the case of the
one for V 5.
1

Cve
C35
V

C35
R27

C5 t
5
L9

Le-

C59

C37
C40 --"

C39
R2a

R5 0

— C4I

V9-

R29

VISION
NOISE LIMITER
CONTROL

-- C44

C45
VIO
-C47
R33

VII

L13
e
VI

— 052

I.F. and V.F. Chassis
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Superheterodyne Television Unit—
were only a couple of inches from
the tiles of the sloping roof and
the centre of the aerial was no
more than a couple of feet above
the peak of the roof.
It was
estimated that at . least io db more
signal would have been obtained
with a properly erected aerial.
Nevertheless, the picture obtained was indistinguishable from
a local one, except of course, from

ignition interference from passing
vehicles.
On sound, such interference could be heard but was
never obtrusive. On vision it was
more noticeable, but only in the
case of one or two particularly
bad cars was it sufficient to mar
one's enjoyment of the picture.
Corrections
In the list of components in
the first part of this article the

SHORT-WAVE
Januril:v

in

Retrospect :

DURING
usable

January
maximum
frequencies
for this
latitude decreased by day and increased slightly at night. The daytime decrease was due to the " Midwinter Effect," while the night-time
increase was in accordance with the
normal seasonal trend.
The month was again very disturbed, ionosphere storms being
observed on 1st- 2nd, 3rd, 8th, 13th
and 24th-28th, the 25th- 27th being
exceptionally disturbed.
Working
frequencies for the whole month
were, in fact, lower than had been
expected, due to the storminess.
So far as is known, no long-distance
contacts were made on frequencies
as high as 50 Mc/s, but transmissions of the order of 40 Mc/s
from America, and 30 Mc/s from
Australia, were fairly frequently
received, while, during the night,
frequencies as low as 3.5 Mc/s continued to be workable. From 24th27th very little direct reception
occurred
on
frequencies
above
20 Mc/s.
During this period there
occurred great magnetic and ionospheric storms, which started almost
simultaneously, as well as displays
of Aurora Borealis, seen in places as
far south as France and Austria.
Some
amateur transmissions on
28 Mc/s were received from the
direction of the auroral zones, and
not in the great circle direction between transmitter and receiver.
Again, an abnormally high rate
of incidence of Sporadic E was recorded, this value being somewhat
higher than in December.
It is quite
possible that the reception just
mentioned of the 28-Mc/ s band
transmissions via the auroral zone
was due to a considerable increase
in the Sporadic E ionization in the
auroral regions during the violent
disturbance period.
Only three " Dellinger" fadeouts
were recorded in January ( 15th,

rating of R„ was wrongly given
as 3 W; it should be x W.
A by-pass capacitor C„ was also
omitted from the circuit diagram
and list of components.
It is of
the mica type and of o.octI
capacitance; it is connected to
earth from the « free ' end of R„
and is considered advisable on
account of the great length of the
lead to the contast control mounted in the other chassis.

CONDITIONS

Forecast for

By T. W. BENNINGTON and L. J. PRECHNER

March, 1949

March

(
Engineering Division, 8.8.C.)

i7th and i8th), the fadeout on i8th
being particularly violent.
Sunspot activity in January was
slightly greater than in December.
Two large groups were observed,
which crossed the central meridian
of the sun on 19th and 22nd. This
last exceptionally large group was
very probably associated with the
violent disturbances mentioned.
Long-range tropospheric propagation was observed on a few occasions, particularly so during the
foggy spell towards the end of the
month. Thus transmissions on the
145-Mc/s band from Belgium were
received by G6DH, Clacton, Essex.
Forecast.—During March there
will probably occur in these latitudes a slight decrease in the daytime m.u.fs, and a considerable
increase
for
night-time.
The
seasonal and sunspot cycle effects
taken together will tend to produce
this result.
Daytime working frequencies for
nearly all circuits should, therefore,
remain
quite
high,
and
longdistance communication on high
frequencies should often be possible in all directions for periods
considerably longer than during
February, due to the lengthening
hours of daylight in the Northern
Hemisphere. The 28-Mc/ samateur
band should be regularly usable for
long periods on some circuits.
Frequencies lower than ir Mc/ s
should seldom be necessary at any
time during the night over many
circuits, though on high-latitude
transmission paths it is likely that
frequencies of the order of 9Mc/s
will be required for limited periods.
For transmission over distances
between about 600 and r,000 miles,
the E layer may sometimes control
transmission during the daytime,
and thus perhaps higher frequencies
may be usable than would otherwise have been so.
Sporadic E

ionization is not likely to be much
in evidence.
Below are given, in terms of the
broadcast bands, the working frequencies which should be regularly
usable during March for four longdistance circuits running in different directions from this country.
All times are G.M.T.
The figures
in brackets indicate the highest frequency likely to be usable for about
25 per cent of the time during the
month for communication by way
of the regular layers:—
Montreal :

0000
0200
0800
1000
1100
1200
2000
2100
2200

9Mcis
7
15
17
21
17
15
11

BOOM Aires: 0000
0800
0990
1000
2000
2100
2200
2300

11Mcis
17
21
26
21
17
15
11 PP

Cape Town:

0000
0300
0500
0600
0700
0800
1800
2000
2100
2200

11Mcis
9 „

Chungking:

0000
0300
0400
0600
0700
1000
1300
1400
1500
1600
2000
2200

7111c/s
9 „

(13Mc/s)
(11 „
(12 „ )
(18 „ 1
(23 „ )
126 „ )
(23 „ )
(20 „ I
(15 „ )

(16111c/s1
(14 „
(17 „
(24 „
(30 „ )
(34 „
(27 „
(23 „ )
(19 „ )
(16 „ )
(10Mcis)
(
13
)
(16 „ 1
(25 „
(28 „ )
(32 „ )
(26 „
(23 „ )
(19 „
(15 , )
(13
(10 „ )

As a considerable amount of
ionospheric storminess often occurs
during March, it may be anticipated
that some serious disturbances may
occur.
At the time of writing it
would appear that such disturbances
are more likely to occur within
the periods 2nd-6th,
13th- 14th,
r9th-2ist, and 29th-31st, than on
the other days of the month.

March,
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THE " BELLING-LEE" PAGE
Providing technical

information, service and advice in relation

to our products and the suppression of electrical interference
" DOOROD " INDOOR
TELEVISION AERIAL
This has become very popular, and
in fact we have been behind with
deliveries ever since its introduction.
For those who may have missed the
original description, it is a fully
dimensional half-wave dipole with
one rigid and one flexible element.
It is satisfactory for use within six
or seven miles of Alexandra Palace,
but its use in a steel framed building
should not he encouraged.
We
cannot too strongly advise against
exaggerated claims for any indoor
aerial, even a fully dimensioned one
like the " Doorod."*I.
Any indoor aerial will be influenced
by vertical metal work situated
within a distance of }, }, or
wavelength, and it should be remembered
that such met al work may well be
hidden in walls; i.e., conduits or
gas-pipes, or even lead covered
telephone cables, either in connection with your own home inst allation,
or that of your neighbour if in a
semi-detached
or
terrace
house.
"Wireless World" readers should
not have to be reminded that wireless
waves have no respect for bricks and
mortar.

room. To do this I run my aerial
for forty feet round picture rails,
and in doing so I pick up so much
interference ( bangs, clicks, hisses,
etc.) as to make listening very
difficult. Would co-axial cable solve
the difficulty and would I need
transformers ? "
The aerial having proved itself to
be relatively free from interference
pick-up, the answer to this very
common problem is that the co-axial
cable that would normally be used
would have excessive capacity to
earth, resulting in excessive attenuation of ir coming si;ital.
Therefore
it would be desirable to use an
impedance
matching
transformer
system such as the " Eliminoise "* 3
to overcome losses of the long
screened lead.
If the aerial itself
had been picking up interference, we
would
have
recommended
the
erection of a" Skyrod."*4

RADIATED INTERFERENCE
During January we received a
letter demonstrating a particularly
interesting example of interference
being picked up from the mains in a
house
" I use an ordinary inverted " L "
type aerial and when I use my set
near the point of entrance the
reception is free of interference,
but Iwant to use the set in another

It was very gratifying to hear
from a dealer, near Worthing, that
on the coast all makes of aerials
were apt to vibrate, but that
Belling-Lee " Viewrods "* 5 were the
only ones that really stood up to
heavy weather conditions in exposed
locations.
PERSONAL

SETS

IN

CARS

With the growing popularity of the
Personal receiver, we are receiving
enquiries regarding their use in
motor cars. First of all the car must
be
suppressed,
each
plug
with
suppressor type L.1143*6 and distributor with L.63o*7.
Unless you can think of some way
of " locking" the receiver on to the
the set
bearing of the station,
frame aerial will not be very satisfactory.
There is generally provision on the receiver for an external
aerial, and this should be connected
to a vertical " Cared "* 8 aerial
L.582 or L.59o.

THE LIFE OF
WHITE POLYTHENE
We have received an enquiry from
a wholesaler as to the position on
L.336*2
balanced
feeder
using
Polythene insulation.
A statement
has been circulated to the effect that
white polythene deteriorates (photoages) if exposed to bright sunlight.
We accept this, and have made
arrangements to have future makings
with the necessary admixture of
carbon black which will retard the
cracking and splitting which takes
place.
In other than seaside areas
the deterioration is very slow and
generally the cable would outlast the
normal expectations of life of the
installation, say five or more years.

much space to say how the noise is
set up, but much work has gone into
the cure. It has been found that if
each element is filled with sawdust,
close up to the cross arm, the trouble
clears. Dismantling of the elements
is unnecessary.
First, remove the
rubber plug, ram home a plug of rag,
then fill with sawdust, finally replace
rubber plug. Other methods may
be found, but we know that this
works.

*I. " Doorod " (Regn.
app.
indoor T.V. aerial, 30/-.
*2

L336 balanced feeder,

for)

nd. yard.

*3. " Eliminoise" ( Regd. trade mark)
L3o8 plus feeder, 70/-.

VIBRATING AERIALS
This winter has produced its usual
crop of complaints of television
dipoles vibrating
in
the
wind.
" Belling-Lee" steel elements were
apparently immune, there may be
effect at very high wind speeds but,
under such conditions, there is so
much other noise that the vibrations
are not unduly troublesome.
With light high tensile alloy
elements, this vibration is set up at
lower wind velocities and can be very
troublesome, particularly where the
wind is undisturbed by hills or
buildings.
It would take up too

.4- " Skyrod " ( Regd. trade mark)
x8ft. vertical aerials from 60/,
*5. " Viewrod " (Regd. trade mark)
T.V. aerials from 52/6.
*6. LI143 Plug suppressor, 1/6.
*7. L63o Distributor suppressor, 2/-.
*8. " Carod " (Trade
mark)
car
aerials, L590, light, 24/9;
L582,
heavy, 27/6.
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25 WATT 8650 WATT
AMPLIFIERS
New high standard of stability and
reproduction.

8

Very high degree of

amplification. Simplicity of operation.
E
E
MORMON

Immune

THE SHOCKING OF DIM McCLUE.
A bunch of the boys were ' stepping it up' on
transmitters south of Crewe,
And in charge of this bunch of technicians
was Dunderhead Dim McClue;
As bosses go, he was rather slow, when you
must be kinds slick
When the power is switched to them humming wires,
the juice flows mighty quick.

EXTREME SENSITIVITY.Perhaps
Now Dim scorned all transformers, said they
were Cissy's game,
And the way he fixed a circuit was surely
far from tame:
With hand on line, Dim yelled out " Fine. O.K.,
now let it roar:" A mighty crack and Dim fell back - in cinders
on the floor.
Now when mn wire transformers, look out for
those sudden shocks,
Vibration, moisture, heat and cold, humidity
and knocks.
Beware of rust, and fumes, and dust;
Yes, this
you all should know,
If you want full protection - you insist on
PARLIEKO.

earitgewei0
e/Ze4e54,

Makers of

Transformers

for the Electronic and Electrical Industries

the most noteworthy

feature of these amplifiers is their high sensitivity, which
allows wide-range pick-up with low-level high fidelity
microphones.
For example, the 25-watt has an overall power amplification
of 133 d.b. or twenty-million-million-times. This is mainly
achieved by the inclusion of a high-gain input stage completely enclosed in arubber-mounted magnetic screening case.

OUTPUT. The output transformer of each amplifier is of generous

size, and has an eight-sectioned primary in order that it can be
included in the inverse feed-back loop. The following outputs
are provided :—
Max. undistorted voltage ( R.M.S.) 100, 50, 25 volts.
Load impedance ( 25-watt) - - 400, 100, 25 ohms.
Load impedance ( 50-watt) - - 200, 50, 12.5 ohms.
These amplifiers are normally
intended to use with the toovolt- line system in which each
loudspeaker has its own transformer.
This allows simple
parallel connection of the
loudspeaker load, the use of
long lines, and the rating of
loudspeakers
in
terms
of
their actual power consumption
in watts.

13:88:0

PHILIPS

MICROPHONE INPUT
Input required for full drive
0.8 millivolts
Impedance - - Imegohm

GRAMOPHONE INPUT
Input required for full drive
90 millivolts
Impedance - - 0.25 megohm

I!

LECTRICAL

LIM

*

With apologies to the late Robert Service
AMPLIFIER
CENTURY

HOUSE,

DEPARTMENT,

SHAFTESBURY

AVENUE,

LONDON,

W.C.2
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VOIGT PERMANENT-MAGNET LOUDSPEAKER
Performance Similar to That of Energized Models

F

Light coil twin diaOR many years the
phragm P.M. unit.
Voigt energized magnet has set a standard
of performance far above the
ordinary run of commercial
designs, and there can be
little doubt that the success
of the first Voigt movingcoil loudspeaker was in no
small measure due to the
high flux density in the gap.
It is not easy, even in
these days of anisotropic
magnet alloys, to approach
this standard with a permanent magnet, but as the result of several years' development work, P. G. A. H.
Voigt has now succeeded in
producing a magnet which
gives 18,000 lines / cm 2 in
a ik mm gap with an
outside diameter of 40 mm
and adepth of 5mm.
special machine had to be designed
The form of the magnet is
with a magnetizing force of not
similar to that of the original enerless than 20,000 ampere-turns.
gized version, so that the firm's
The joints in the magnet system
policy of continuity of design and
are so arranged that alignment is
interchangeability of parts, to proautomatic, and they also give lativide for new developments, has
tude for subsequent alterations in
been preserved. The magnetomotive force is supplied by a massive
centre block of Ticonal, and the return
paths
are
through two side
OUTER POLEPIECE
limbs of generous
cross-sectionNON-MAGNETIC
In a magnet of
SPACING PIECE
these dimensions,
accuracy of alignment at the gap
presents some difficulty, and this
has been overcome by making a
separate unit of the pole tip
assembly.
The inner and outer
poles, which are - of specially
selected material,- register in aring
of non-magnetic alloy, giving a
perfectly concentric air gap and a
rigid assembly which will withstand the stresses incidental to
magnetization.
Owing to the
short-circuiting effect of the side
members, which are virtually in
parallel
with
the
permanent
magnet during the magnetizing
process, ordinary magnetizers are
not big enough for the job, and a

CENTRE POLEPIECE

The magnet system is so designed
that accurate machining is required
only in the polepiece assembly.
design which may result from the
discovery of even better magnetic
alloys in the future. The weight of
the loudspeaker with the new 'nag-

net system is about 30 lb.
Externally the light coil
twin diaphragm has the
same appearance as in previous
models,*
but the
speech-coil
impedance
is
now 15n, and a re-calculation of mechanical and electrical impedances has resulted in better matching
between the damping forces
and the characteristics of
the diaphragm, horn and
bass chamber.
In view of the permanently high flux and the
difficulties of clearing the
gap of filings, export models,
at least, will be fitted with
dust covers, back and front.
We have had an opportunity of comparing the new
P.M. model with a pre-war
energized model, and we are
of opinion that it will worthily uphold the traditions of the name for
high electroacoustic efficiency and
fine quality of reproduction. The
redistribution of matching between the various elements has
.effected anoticeable improvement
on the best transmissions, and in
listening
to
the
bass response it is
impossible to detect
coloration
from any reson SELF-ALIGNING
/
FACES
ant effects.
e
The meers are
Voigt
Patents,
Ltd.,
15, Silverdale,
London,
S.E.26, and the price of the new
unit is £36 for the standard twin
diaphragm in a 2- mm gap. With
the light coil twin diaphragm in a
ii-mm gap, the price is Mo, and
this
includes
an
adjustable
" B.B.C. Corrector" which consists of a filter in the speech- coil
circuit and controls medium high
frequencies without affecting extreme top. The units are designed
to work into a horn load, and two
types are available, the H.C.
corner horn with bass chamber at
¡rn ios and the domestic corner
deflector at M7 ios.
•Wireless World, March

Q,

1939, p. 233.
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P.M.G.'s New Powers •

Licences •

Component

and Instrument Shows + Faraday Medalist
A

WIT Act

MAJOR change was introduced
I in the Wireless Telegraphy Bill
before its presentation to the House
of Lords. A new section ( 12) has
been included empowering the Postmaster General to prohibit the sale,
except for export, of electrical
apparatus which fails to comply
with any regulations he may make
as to its non-interfering properties.
Provision is made in the Act for
the appointment by the P.M.G. of
an
advisory
committee
from
nominees of the I.E.E. and also an
appeal tribunal.
The Bill, which, when placed on
the Statute Book, will be known as
the Wireless Telegraphy Act, i99 ,
and will supersede the Acts of 19°41926. has been published by H.M.
Stationery Office, price 6d.
Prior to the third reading the
R.I.C. sent to all members of Parliament a memorandum giving in nontechnical language the causes of
electrical interference and means of
suppression.

Nearly 11,500,000
TNCREASES during 1948 of 340,000
1. broadcast receiving licences and.
6o,000 television licences brought
the total for Great Britain and
Northern Ireland to 11,456,800.

Of this figure 92,800 were television
licences.
If the monthly rate of increase in
television licences ( 10,400) continued during the first part of this
year, the zoo,000 mark must have
been passed in January.

R.C.E.E.A. Report
EN reviewing the past year's
WHactivities
of the Radio Com-

munication and Electronic Engineering Association, the chairman of
this constituent body of the Radio
Industry Council stated that the
exports of communication equipment, navigational aids and industrial electronic gear were doubled
during the year.
The total value
was over £3,000,000.
Broadcast transmitters accounted
for some 15 per cent of the exports;
communication equipment for 60
per cent, and marine and air navigational aids for zo per cent.

Physical Society's Show
pURTHER details are now avail-L . able of the 33rd annual exhibition of scientific instruments and
apparatus organized by the Physical
Society, which will be held at the
Imperial College, South Kensington,
S.W.7, from 5th to 8th April.

World
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With the exception of the opening day, when the exhibition opens
at 2.0, there will be both morning
(to.o to r.o) and afternoon sessions
—from 2.0 to 9.0 on the first two
days and 2.0 to 7.0 subsequently.
The catalogue of the exhibition
will be available from the Exhibition
Secretary, t, Lowther Gardens, London, S.W.7, early in March, price
6s, including postage.
Among the lectures which will be
given during the exhibition are:
"Some Problems of Wave Diffraction in the Ionosphere," by J. A.
Ratcliffe, on 5th April, and " Some
Modern Aspects of Scientific Instruments," by A. J. Philpot, on 6th
April. Both lectures begin at 5.0.

Components Show
THE sixth annual private exhibi-L tion of British radio components, valves and test gear opens
in
the
Great Hall,
Grosvenor
House, Park Lane, London, W.', at
to a.m. on March 1st.
It is promoted by the Radio Component
Manufacturers' Federation to acquaint radio and electronic manufacturers and engineers with the
latest advances in the design and
development of British components
and accessories.
Admission is restricted to holders of invitation
cards issued by the Federation.
The show—there are to be to6 exhibitors—will be open on the 1st,
znd and 3rd from to a.m. to 6 p.m.

German Amateurs
TT was erroneously stated some
1- months
ago
that
German
amateurs were again being licensed.
Although the regulations had been
framed, they had not become law
and the only amateurs operating in
Germany since the war have been
members of the occupying powers.
The German Economic Council
has now made the necessary legislation for the licensing of German
amateurs in the British and U.S.
zones, and it is expected that the
licences will be issued at the end of
February.
Technical and morse
examinations have already been
held and a list or some 500 successful applicants has been prepared.
The prefixes DLI, 3, 6, 7, 8, 9 and
o will be used.

Beam Pioneer Honoured

Faraday Medal for
THEhas been
a‘; arded by the I.E.E.

1949

-

0.13. TELEVISION.—Interior of the 0.8. van equipped by Pye to B.B.C.
specification. Three of the four rack-mounted tubes monitor the three
Photicon cameras and the fourth the picture transmitted from the van.
The image received from A.P. is shown on the upper tube.

to C. S. Franklin for his distinguished work in radio engineering,
and more particularly for his development of the beam aerial and
other devices that made long-range
h.f. communication apractical possibility. Of the many other innovations for which he was responsible,
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the
Marconi " multiple
tuner "
was among the first.
His name is
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In addition to the usual details of
time, call sign and frequency, we
give the zone of reception ( r,
Europe; 2, Near and Middle East;
3, N.E. Asia; 4, Africa; 5, Australia
and New Zealand; 6, India and
S.E. Asia; 7, N. America and
Mexico;
8,
Central
and
South
America). Bulletins are radiated on
week-days only unless otherwise
indicated.
PERSONALITIES

C. S. Franklin.
perhaps best known as the originator of the high-stability Franklin
oscillator. Mr. Franklin was one of
the original band of engineers who
joined the Marconi Company 50
years ago.

Sir Ben Lockspeiser, M.A., who has
held a number of scientific administrative posts in the Ministries of Production and Supply and has been Chief
Scientist in the latter since 1946, has
been appointed Secretary to the Committee of the
Privy Council for
Scientific and Industrial Research in
succession to Sir Edward Appleton,
who is going to Edinburgh University.
Sir Ben, who was knighted in 1946
and is 57, will take up his new position
in April.

IN BRIEF

News in Morse
N
response
to
requests
from
I- readers, we have secured and
give below the latest schedule of
official news bulletins transmitted
in morse from Post Office stations.
I

can

G.M.T.

GBV
GIJ
GPG
GCX
MI J
GB!
GCV
GBV
GIM
GCV
GCF
GPA
GIM
GB!
GCF
GPA
GAG2
GBV
GIN
GAB
GCF
GBV
GBX
GBV
GIN
GAH
GCF
GCX
GCX
GBV
GDI
GAB
GIB
MIJ
GBV

0130-0315*

0445-0546
0045-1045
1100-1200

1215-1315
1300-1430
1445-1545
1600-1700

1700-1800
1715-1815
1830-1930

1946-2045
2100-2200

2215-2315
2330-0100*

Midnight-one

..

•Sunday Included.

GAB
GCX
MI J
GAC
MI K
GAF
GiN

Freq.
(kale)
78
6,985
7,735
8,920
7,447
10,865
19,365
78
12,975
19,365
19,005
20,100
12.975
10,6.65
19,1'05
20,100
17,425
78
10,650
8,065
19,005
78
10,530
78
10,650
8,065
19,005
8,920
8,920
78
7,780
8,065
11,980
7,447
78
6,985
8,065
8,920
7,447
6,945
9,725
7,308
10,650

Design and is in charge of the industrial
survey
being
undertaken
in
preparation for the 1951 Festival of
Britain. He was vice-chairman of the
Technical Committee of the R.C.E.E.A.
last year.
O. W. Humphreys, B.Sc., who has
been on the staff of the G.E.C. Research Laboratories at Wembley since
1925, has been appointed manager of
the Laboratories.
F. S. Mockford ( Marconi's W/T Co.)
and V. M. Roberts (
B.T.H.) have been
elected chairman and vice-chairman
respectively of the council of the Radio
Communication and Electronic Engineering Association for 1949.
J. A. Ratcliffe, 0.B.E., M.A., of
Cavendish Laboratory, Cambridge, has
resigned from the I.E.E. Radio Section
Committee to which he was elected
in toe.
He is succeeded by E. C.
Cherry, M.Sc. (Eng.), of the City and
Guilds of London Institute.
Dudley Stratton succeeds the late
Alex Moody as organizer of the
National Radio Exhibition which is to
be held at Olympia from September
28th to October 8th.
Since his discharge from the Army he has been
with the Exhibitions Division of the
M.o.I.

Zones
1, 2
3
4
o
3

Sir Ben Lockspeiser, M.A.

Sir Cyril Radcliffe, K.C., who from
1941-1945 was director-general of the
Ministry of Information, has accepted
the Government's invitation to be
1, 2
chairman of the Committee of Enquiry
3, 5
into the B.B.C. before the renewal of
4
•
its Charter which expires at the end
2
of 1951.
1
H. G. Booker, M.A., Ph.D., who has
1, 2
been appointed a professor of electrical
3, 5
engineering at Cornell University in the
4
1
U.S.A., was at one time in charge of
ti
the Mathematics Section of the M.o.S.
1
Telecommunications Research Estab1, 2
lishment. Since the war he has been
3, 5
working in the Cavendish Laboratory,
4
Cambridge.
A few months ago he was
d
a
appointed a member of the B.B.C.
1
Scientific Advisory Committee and also
1, 2
of the I.E.E. Radio Section Committee;
3, 5
he has resigned both appointments.
4
C. W. Oadey, M.A., M.Sc., of the
O
1
Engineering
Laboratory,
Cambridge
1, 2
University, has been appointed to the
3
I.E.E. Radio Section Committee to fill
4
the vacancy caused by Dr. Piooker's
6
resignation.
7
Geoffrey W. Hart, M.A., who was
•
until recently head of the Radar
Division of E.M.I. Engineering Development, Ltd., is now development
officer in the Council of Industrial

1, 2
3, 5
4

Decca.- Lane identification, by means
of which marine or air navigators
coming within range of the transmissions from a Decca Chain know immediately
their
position,
has
been
officially introduced in the English
Chain.
The Decca Navigator is now
recognized as a radio navigational aid
in compliance with Air Traffic Control
requirements.
Two additional chains,
one in S.W. England and another in
Scotland, have been sanctioned by the
Ministry of Transport.
Combined operations by Rediffusion,
G.E.C., Pye and Ekco, co-ordinated by
International Aeradio, have resulted in
twelve radio installations for Burmese
airfields being assembled ready for
export in under three months.

Sir Cyril Radcliffe, K.C.
(See " Personalities ")
Plessey Apprenticeships.-A revised
scheme for apprentices has been drawn
up by the Plessey Co. It provides for
occupational training and for technical
education at the South-East Essex
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Technical College throughout the whole
terminates when the apprentice reaches
the age of 21. Details of the scheme,
which is open to juveniles between the
ages of 16 and 17 without payment of
a premium, are obtainable from the
Plessey Co., Ilford, Essex.
No Radio Degrees.—At a January
discussion meeting of the I.E.E. Radio
Section it was agreed almost unanimously that the establishment of
university degrees in radio was unnecessary, and even undesirable.
Business Radio.—G.E.C. radio-telephone equipment has been installed by
the Midland Electricity Board to facilitate the direction of its service vans
over an area of 120 square miles. F.M.
is used with duplex working on two
frequencies between 65 and 85 Mc/ s.
Both the headquarters and mobile
transmitters have a 2o-W output. The
G.E.C.
has also installed simplex
equipment in the editorial office of The
Scotsman in Edinburgh for use by reporters. Working on a fixed frequency
it has no controls other than a pressto-talk switch on the telephone handset.
Piped Television.—The cost of 3s 6d
per week, quoted in our note last month
on the television aerial service to be
available in certain L.C.C. flats, covers
not only this service but also includes
a four-programme broadcast relay service and the renewal of the £2 annual
television licence.
Vacuum Technique.—A course of lectures on high vacuum technique has
been arranged by the South-East
London Technical College, Lewisham
Way, London, S.E.4, for the six successiVe Mondays beginning on February 28th, from 7 to g p.m.
The fee
for the course, which has been prepared by J. Yarwood, M.Sc., will be
£1.
The syllabus includes details of
pumps, de-gassing and gettering techniques, the deposition of metals in
vacuo and the applications of vacuum
technique in industry.
P.T. on Accumulators.—It was announced on January 18th that 2-V
accumulators of a capacity not exceeding 7Ah at the r4-hour discharge rate
— except those having glass containers
— will not in future be charged with
purchase tax.
Ediswan-Mazda cathode-ray
tubes
are not manufactured at the company's
Ponders End factory as stated on
page 52 of the last issue, but at its
Brimsdown Works, where the photograph was taken.
Metallic Finishes.—A British Standard has been issued ( B.S.1448 : 1948)
for the nomenclature of decorative
metallic finishes, and is obtainable from
B.S.I., 24, Victoria Street, London,
SW.,, price 2/6 post free.
E.M.I. has published reprints of
papers on quality recording and reproduction read by members of its staff
before learned societies, and they are
available from the Advertising Division, E.M.I. Sales and Service, Ltd.,
Hayes, Middlesex, price 2/6. The titles
are: " Commercial Disc Recording and
Processing," B. E. G. Mittell; " The
Development of Sound Recording and

Reproduction,"
Sir
Ernest
Fisk;
"Sound Recording and Reproduction,"
G. F. Dutton; and " High Quality Disc
Recording," %V. S. Barrel. Others will
be published in due course.
A.R.R.L. Handbook.—A supply of
the 1949 edition of the Amateur Radio
Relay League's Handbook is being
secured by Arthur F. Bird, of 66, Chandos Place, London, W.C.2, who hopes
to have copies available by March;
price i5s 6d plus rid postage.
For " B.E.E.J." read " B.E."—With
the January issue our associated journal
British Engineering Export Journal has
changed its title to British Engineering.
"Ionosphere Review, 1948."—It is
regretted that contraction of the wording in paragraph four, centre column,
page 56, of this article in the February
issue implies that records of measurements of ionospheric ionization go back
to 1749.
This is obviously not the
case; the records associated with this
date are those of solar activity.
INDUSTRIAL NEWS
R.C.E.E.A. Council.— Representa tives
of the following member firms of the
Radio Communication and Electronic
Engineering Association constitute the
council for 1949:
E.M.I.,
G.E.C.,
Henry
Hughes,
Marconi's,
Metropolitan- Vickers, Mullard, Murphy,
Plessey and Rediffusion.
Indian Ekco.—As a result of the recent agreement between Ekco and the
National Radio and Engineering Company, Bombay, for the manufacture of
radio gear in India, a new company
has been formed. It will be known as
the National Ekco Radio and Engineering Co
Products will be distributed
by General Radio and Appliances, Ltd.
(previously Fazalbhoy, Ltd.).
J. A.
Howie, until recently works manager
at the Ekco Works, Rutherglen, Scotland, will be general manager of the
new company.
Partridge.—The factory and offices of
Partridge Transformers, Ltd., are now
at Roebuck Road, Oakcroft Estate,
Kingston By-pass, Tolworth, Surrey
(Tel.: Elmbridge 673718).
Scophony-Baird, Ltd., is the new
name adopted by Scophony since the
acquisition of John Logie Baird, Ltd.
Mail Order Supply Co. is opening a
new retail establishment to be called
the " Radio Centre" at 33. Tottenham
Court Road, London. W .I.
MEETINGS
Institution of Electrical Engineers
Radio Section.—" The Analogies between the Vibrations of Elastic Membranes and ElectroMagnetic Fields in
Guides and Cavities," by E. C. Cherry,
M.Sc. ( Eng.1, at 5.30 on March 2nd.
"The
Development
of
Q- Meter
Methods of Impedance Measurement,"
by A. J. Biggs, Ph.D., B.Sc., and
J E. Houldin, Ph.D., B.Eng., at 5.30
on March 8th. (Joint meeting with
the Measurements Section.)
Discussion on " The Planning of
Business-radio Services at V.H.F.,"
opened by D. H. Hughes at 5.30 on
March 15th
The above meetings will be held at
the I.E.E., Savoy Place, London,
W.C.2.

East Médidad Centre.—Faraday lecture on " Television " by Sir Noel Ashbridge, B.Sc. (Eng.), and H. Bishop,
C.B.E., B.Sc. (Eng.), at 7.15 on March
16th at the De Montfort Hall, Leicester.
Cambridge
Radio
Group.—" Electronic Calculating Machines' by Prof.
D. R. Hartree, Ph.D., M.A., M.Sc.,
at 8.15 on March 8th at the Cavendish
Laboratory.
North-Eastern Radio Group.—" Induction Disc Motors for Relays-and Instruments" by W. Gray at 6.15 on
March e:11 at King's College, Newcastleon-Tyne.
Informal lecture on " Printed Circuits, including Miniature Components
and Sub-Miniature Valves," by J. E.
RhysJones, M.B.E., and G. W. A.
Dummer, M.B.E., at 6.15 on March 21st
at King's College, Newcastle-on-Tyne.
Sheffield Sub-Centre.—Faraday lecture on " Television" at 7.0 on March
23rd at the City Hall, Sheffield.
Southern Centre.—" Aids to Training
—the Design of Radar Synthetic Training Devices for the R.A.F.," at 5.45 on
March 9th at H.M.S. Collingwood,
Fareham.
"Fixed Resistors for use in Communication Equipment, with special
reference to High-Stability Resistors,"
by P. R. Coursey, B.Sc. (Eng.), at
6.30 on March r6th at the Wedgewood
Café, Albert Road, Bournemouth.
West Wales Sub-Centre. — "Communication over High-Tension Networks," by W. B. Warren at 4.0 on
March loth at the Osborne Hotel, Langland, Swansea.
Irish Branch.—" The Application of
Carrier Telephony to Coaxial Cables,"
by A. J. Litton, BE., B.Sc., at 6.o on
March 24th at Trinity College, Dublin.
Radio Society of Great Britain
"Technical Publishing," by G. Parr
at 6.30 on March 25th at the I.E.E.,
Savoy Place, London, W.C.2.
British Sound Recording Association
"Design of a Cutter Head for Disc
Recording," by D. O'C. Roe, B.Sc.,
at 7.0 on March 25th at the Royal
Society of Arts, John Adam Street,
London, W.C.2.
Institute of Navigation
"The Use of Radar Beacons," by
K. A. B. Gilfillan, M.B.E., at 5.0 on
March 18th at the Royal Geographical
Society, r, Kensington Gore, London,
S.W.7.
Television Society
Midlands Centre.—" A Home - built
Television Receiver" by W. I. Flack
at 7.0 on March 4th at the Chamber of
Commerce, New Street, Birmingham.
Junior Institution of Engineers
Sheffield and District Section.—" The
Manufacture of Gramophone Records,"
by H. W. Bowen, 0.B.E., at 7.30 on
February 28th at the Metallurgical
Club, West Street, Sheffield.
Institution of Electronics
N.W. England Section. — "Photo
Electric Multipliers," by S. Rodda,
B.Sc., at 6.30 on March 23rd, at the
Reynolds Hall, College of Technology,
Manchester.
British Institution of Radio Engineers
London Section.—" The Design and
Characteristics of Marine Radar Equipment," by A. Levin at 6.o on March
17th, at the London School of Hygiene
and Tropical Medicine, Keppel Street,
London, W.C.r.
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HE effect of transmitter
power upon range is a particularly important question from a practical and economic
point of view, since alarger power
increases cost, and also increases
size, weight and battery drain—
factors which are very important
in airborne sets.
Theoretical maximum ranges of
communication
will
not,
of
course, always be obtained in any
given instance owing to such factors as slight deficiencies in the
equipment, unfavourable terrain
or meteorological conditions, or
electrical interference. Nevertheless, a great deal of useful information can be extracted from the
calculated range, which depends,
of course, on the following two
factors : —
(a) The field at any distance
d from a transmitter radiating a
known power P, the ground
station aerial being at height h,
200
150

RANGE OF V.H.F.
Part 1.— Air to Ground Communication
By M. V. CALLENDAR, M.A. ( E. K. Cole, Ltd.)
available, and that local interference ( e.g., from the aircraft ignition) can be neglected.
Practical ground receivers of
good design (noise factor of, say,
ro db) are quite near to the maximum possible efficiency referred
to, but an aircraft receiver may be
well below this optimum owing to
exigencies of space, weight, or
battery drain;
moreover, the
aerial on the aircraft may be
partly screened by the fuselage
and a slight residuum of ignition
or other interference may be unavoidable, even after careful suppression.
It is
therefore
customary to make the

100

A
50

20

10
100

150 200

500

1,000

2,000

5,000

10,000

Fig. r. Theoretical
ranges of communication with
aircraft for different ground transmitter powers and
height of aerial.
The dashed curve
is the optical horizon with aground
aerial rooft. high.

AIRCRAFT HEIGHT ( ft)

above ground and the aircraft at
height h2.
(b) The field required for intelligible reception in the aircraft,
assuming afully efficient receiver,
and no external interference.
The range will be the same in
both directions if the power radiated and the receiver are the same
at each end, assuming that no
electrical interference is present.
Half-wave dipoles, or quarterwave aerials with ground plane
are normally used.
As regards the field required at
the receiver, it can be shown from
the available data on cosmic noise
and on internal receiver noise,
that a signal field of about
2,ELV / m ( equivalent to z /AV from
asignal generator) is just sufficient
to
give
intelligible reception,
assuming that the receiver is up
to the maximum efficiency now

a transmitter operating on izo
Mc / shas been calculated from the
available formule (see Appendix). From these, the distance at
which the field falls to the minimum required at the receiver has
been extracted, and the figures
thus obtained have been plotted
in Fig. rwhich shows the theoretical range for any height between
5o ft and
1,5,000 ft under a
variety
of
conditions.
The
"efficiency " quoted is relative to
maximum possible efficiency and
is intended to include any loss due
to interference or to an inefficient
aerial system, as well as any lack
of efficiency ( signal/noise ratio or
noise factor) in the receiver, relative to a standard of ro db noise
factor.
At heights greater than r5,000ft
range will normally increase further. Fig. 2 shows a typical example, corresponding roughly to
Curves E or F of Fig. : note the
"lobes" caused by the vertical
directional pattern of the aerial
with earth reflection.
A curve for distance Do to the
optical horizon has been plotted
in (dashed) on both Figures, since

Use Curves in Fig. 1.
First Column is Efficiency Relative to the Maximum Possible.
Transmitter Power

Efficiency

Ground
Aerial

0.1 w.

1.0 w.

10 w.

100 w.

1Kw

0db

100 ft.

J)

C

B

A

—

0db

30 ft.

E

D

C

B

A
A

10 db

100 ft.

E

D

C

B

10 db

30 ft.

F

E

I)

C

B

—20 (
lb

100 ft.

F

E

D

C

B

20 db

30 ft.

—

F

E

D

C

ground transmitter at least to
times more powerful than the aircraft transmitter, allowing for a
deficit of at least to db at the aircraft receiver.
A series of curves for field from

D. is often used as an approximation for range. For low heights
of aircraft, it is seen that the
actual range may be as much as
double Do,while at heights of the
order of 2o,000ft Do represents a
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maximum range only attainable
with very high power.
Inspection of Fig. oshows that
the curves are ( in terms of miles)
almost evenly spaced: we can, as
a result, formulate the following
useful simple rule; an increase or
decrease of ten times in transmitter power will alter the range
by about ten miles for aircraft at
any height between 150 and
i5,000f t.
This means, of course, that the
only really important advantage
HEIGHT
(f t)
140.000
120,000

V /

•
i
/
'c.f..-

Y

100,000
60,000
60,000
40,000
20,000
10,000

o

A.
/ /e
/CI,<",
't•

,e

oà-e
00

400

500

DISTANCE ( MILES)

Fig.

2.
Full- line curve shows
calculated range for aircraft flying
at great heights and atransmitting
ground aerial at 5o- ft. with power
of zwatt. Dashed line is approximate limit of range for higher
power.

of increasing power is in respect
of range to very low flying aircraft, where an extra ten miles
may represent an increase of 30%
to 5o% in range: even here the
effect, expressed as a percentage,
of an increase in power above a
few watts is not large unless the
losses at the receiver are rather
high. For sets in aircraft, therefore, quite a low power is adequate, since they are working to
an efficient receiver under good
conditions and this argument is,
of course, reinforced in the case
of light aircraft by the low battery consumption there desirable.
For aircraft at heights over
i5,000ft range varies more rapidly
with power,
especially if the
efficiency of the receiver is low.
However, the use of alarge power
in the aircraft is particularly inadvisable under these conditions,
since interference with other aircraft would then occur up to very
large distances, e.g., over 500
miles at 4o,000ft.
The curves of Fig. o may be
used for practical estimates of

range in the Ioo- to I4o-Mcs band,
provided that the following points
are borne in mind : —
(a) Unless actual measurement
results are available, it is advisable to assume an " efficiency " of
— 10 db when transmitting from
air to ground and — 2o db when
transmitting from ground to air.
(b) If the site of the ground
aerial is higher than most of the
surrounding country, ranges may
be somewhat greater.
On the
other hand, range will be considerably curtailed beyond any
neighbouring hills.
Both these
effects will be more noticeable
with low-flying aircraft.
(c) Meteorological conditions
will occasionally affect results (due
to variation of atmospheric refractive index), especially at the
longer ranges.
(d) With some installations,
there may be a loss of range due
to screening of the aerial by the
aircraft body, and this loss may
be dependent upon the heading of
the aircraft.
Range at very great heights will
usually lie between the full and
dashed lines of Fig. 2.
Range to another aircraft is, of
course, greater than to ground: it
may be roughly estimated by
finding the range from each aircraft to a 3oft ground aerial, and
then adding together the figures
obtained.
If the amplitude modulation
now used were replaced by frequency modulation, the maximum range would not be much
affected, but the audible noise,

NEWS

background
to
signals,
when
within range might be noticeably
reduced.
APPENDIX

The

Gravesend.—Meetings of the Gravesend Amateur Radio Society are held

figures

given

are

mainly

based on a paper on " Range of
Low Power Communication" by
the present writer in Journal I.E.E.
for November, 1948, and this should
be consulted for formulœ and references. The figures for field at 5,000
and ro,000 feet were calculated
directly from " Field Strengths over
a Spherical Earth," by Domb and
Pryce (
Sept., 0947)•
The geometrical horizon [ distance
= 1.2( s/h,) %/ 11 2) miles] has often
been used as an approximation for
range. The normal optical horizon
distance is 15 per cent more than
the geometrical (due to refraction),
and this has also been sometimes
used for range estimation.
At distances well beyond the horizon, the field is controlled by diffraction ( with secondary effects due
to atmospheric refraction) and thus
exhibits a uniform rate of attenuation with distance (o.8db per mile
at 120 Mc / s).
When the power or
efficiency is low, the range is less
than the horizon distance and the
field is calculated by ray formulœ
instead
of
diffraction
forrnulm.
However, the attenuation at the
distances in question here never exceeds some r.xdb/ mile.
The rule
for variation of range with power is
based on these considerations and
corresponds to an average attenuation of ¡ db per mile.
For very
great heights, at distances well
within the horizon, the field approaches that in free space and the
attentuation is much less (
e.g.,
o.o4db per mile at 200 miles) since
the field here varies inversely as the
distance.

FROM THE

Barnet.—The next meeting of the
Barnet Amateur Radio Society will be
held at 7.30 on March 12th at 15,
Station Road, New Barnet, when the
subject to be discussed is audio amplifiers.
Sec.: M. R. Jenkins, G3E1M,
1103A, High Road, London, N.20.
Brighton.—The Brighton and District
Radio Club's transmitter, G3EVE, is
now operating on 1.7, 3.5 and 7Mc/s
('phone) and reports will be welcomed.
Meetings are held on Thursdays at 7.30
at St. Mary's Hall, Bread Street,
Brighton. Sec.: R. J. Donald, G3DJD,
2, Canfield Road. Brighton.
Derby.—The
transmitter
of
the
Derby and District Amateur Radio
Society is now operating with the call
G3ERD.
The club, which meets on
alternate Wednesdays at 7.30 at 67B,
London Road, Derby, is issuing a quarterly magazine.
Sec. F. C. Ward,
G2CVV, 5, Uplands Avenue. Littleover,
I )erby.
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CLUBS

each Wednesday at 7.30 at 30, Darnley
Road, Gravesend, Kent.
Talks on receiver design and elementary radio
principles are scheduled for the firkt two
meetings in March. Sec.: R. E. Appleton, 23, Laurel Avenue, Gravesend.
Hampton Court.—The Thames Valley
Amateur Radio Transmitters' Society
is probably the first in the country to
organize a regular network on two
metres. It operates on Fridays at 10.30.
Sec.: A. Mears, G8SM, Broadfields,
East Molesey, Surrey.
Southport.—The
recently
formed
Southport Radio Society meets at 38A,
Forest Road, Southport, at 8.o on the
third Wednesday in each month and
also holds morse classes on Mondays
at 8.o
Sec.: F. M. P. Lawson, 113,
\Vaterloo Road, Southport.
Wandsworth.—The March meeting of

the Wandsworth and District Radio
Club will be held on the 9th at the
Earlsfield Men's Institute, Waldron
Road, London, S.W.a.
Sec.: A. R.
Dyer, 28A, Isis Street, London, S.W.18.
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"SUPER FIFTY WATT" AMPLIFIER

All

types of

MICROPHONES.
STANDS
and
SPEAKERS
avoidable from
stock

mcluding

12 in. GOODMAN
P.M.

SPEAKER

•
30- Watt

RECORD

This AMPLIFIER has aresponse of 30 cs. to 25,000 cs. within
1db, under 2 per cent. distortion at 40 watts and 1per cent. at
15 watts, including noise and distortion of pre-amplifier and
microphone transformer.
Electronic mixing for microphone and
gramophone of either high or low impedance with to and bass
controls.
Output for 15 250 ohms with generous voice coil
feedblck to minimise speaker distortion. New style easy access
steel case gives recessed controls, making transport safe and easy.
Exceedingly well ventilated for long life.
Amplifier complete in
steel case, with built-in 15 ohm mu- metal shieldec microphone
transformer, tropical finish.
As illustrated, Price 36 Geis.

FOUR-WAY ELECTRONIC MIXER

REPRODUCER
in

metal case
PRICE 30 Gns.
•

10- Watt

RECORD

REPRODUCERwith
MICROPHONE
STAGE,

in

case

PRICE 25' Gns.

•
CP20A AMPLIFIER
for A.C. Mains and
12- volt Battery
PRI

C28.0.0

This unit with 4 built-in, balanced and screened microphone
transformers, normally of 15-30 ohms impedance.
Has 5 valves
and selenium rectifier supplied by its own built-in screened power
pack : consumption 20 watts.
Suitable for recording and dubbing, or large P.A. installations since
it will drive up to six of our 50 watt amplifiers, whose base
dimensions it matches.
The standard model has an output
impedance of 20,000 ohms or less, and any impedance can be
supplied to order.
Price in case with valves, etc..

£24.

OUR FRIENDS OVERSEAS
are invited to write for Export Terms

257-261, THE BROADWAY, WIMBLEDON,
LONDON, S.W.19, ENGLAND
TELEPHONES :

LIBerty 2814 and 6242-3.

TELEGRAMS: " VORTEXION, WIMBLE, LONDON.'
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renowneb PLAN YOUR CAREER

for their excellence and hacked by I RADIO • TELEVISION
twenty years of experience—need no
and other INDUSTRIAL
"superlative" advertising.
ELECTRONIC subjects

• Amplifiers

6 W to 50 W Output—by the pioneers of
Multi-channel amplification.
TriChannel, 1937—Remote Control preamplifier and electronically coupled Tone
Control, 1945.

• Transformers
from 6 W to 12 K.V.A. Single
and three phase, 25 cps, 50 cps, 500 cps.
2,000 cps.
All types—L.F., Auto., Double wound.
Fully vacuum impregnated by the latest
methods.
. . . 1929 to 1949, and on . . .
(1939 to 1945 over 1,000,000).

• Chokes
All types from H.F. Suppression to Arc

Welding control.
. . . 1929 to 1949, and on...

F-

ELEMENTARY and
ADVANCED COURSES
WRITE NOW FOR FREE BOOKLET summarising
the careers available in Electronics and giving particulars
of Training Courses offered by E.M.I. Institutes Ltd.
The booklet contains full details of CORRESPONDENCE COURSES in Radio, Television,
Telecommunications, Mathematics and Industrial Electronics.
Daytime and Evening Attendance Courses, and Special
Courses for candidates taking examinations such as
those of City & Guilds, Brit. I. R.E ., etc.are also available.

Payment for tuition can be made in easy instalments

E.M.I. INSTITUTES LTD.
Dept. 16, 43
London, W.4.

Grove Park Road, Chiswick,
Telephone CHIswick 4417/8

E.M.I. Institutes— backed by the Electronic Organisation which includes
"H.M.V.", Marconiphone, Columbia, etc.
5.102A

• Loudspeakers
— by the pioneers of Dual Suspension 1934,
The " Speaker without a dialect," followed
by the Phase Inverter Speaker—beloved by
its numerous users and flattered by
imitation.

• H.F. Tuners and Chassis
as supplied to the B.B.C.

• Rack and Panels
as supplied to the G.P.O. for the instigation of T.I.M. and to discerning customers
ever since.
Quality
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THÉVENIN'S

THEOREM

Its Application in Simple Network Calculations

T

1IF. very word " theorem"
has a scholastic sound that
repels all but • the most
studious.
And as for Thévenin,
who is he?
Something of an
interloper, apparently;
because
it really ought to be called Helmholtz's theorem. 1 But the name

(a)

(b)

Fig. 1. ( b) is the well-known
"generator equivalent" of ( a),
and an example of the use of
Thévenin's theorem.
of Thévenin is so universally
attached to it that trying to change
over to Helmholtz would probably
just cause confusion.
The only
suggestion Ican make for avoiding
historical inaccuracy and at the
same time giving a clue to what
the thing is about is to call it the
"Equivalent Generator Theorem."
I am sure that many who look
blank at the abrupt question
"What is Thévenin's theorem ? "
would see light in that clue. For
the familiar dodge of thinking of
a valve as a generator with
internal resistance (Fig. r) is an
example of the use of Thévenin's
theorem.
Almost all useful circuits, at
rock bottom, make up systems in
•
which a generator feeds a load.
Even such an elementary circuit
as an electric torch (Fig. 2) is just
that. The battery is the generator
and the lamp filament is the load.
It is the simplest application of
Ohm's Law to calculate the
current in the load:
E
I —
• • • • ( I)
r
R
The symbol alongside E in
Fig. 2 represents a resistanceless
Wtreless Engineer, July 1943, p. 320.

By g‘ CATHODE RAY "
provided of course that one uses
battery, and the resistance of
" j" or one of the other methods
the actual battery is denoted
of taking account of phase differseparately by r. The dotted line
ences.
is a reminder that E and r can
Strictly speaking, the linearity
be separated only on paper or in
rule excludes all valves and ironthe imagination. Together, they
cored coils, because they are never
make up " the generator."
quite linear.
But fortunately
Another application of Ohm's
they are often near enough, within
Law gives the voltage obtained
certain limits of current or voltage
between the terminals of the
to give a useful approximation, as
generator:
in the well-known case of Fig. 1.
ER
V
IR —
• • ( 2) But although this is a very simple
r
basic circuit, we saw some time
This result can be arrived at
ago 2 that it is not entirely straightin one move by considering the
forward; so first let us take a
e.m.f. E to be shared between r
simple d.c. example to bring out
and R in proportion to their
the idea without complications. '
resistances.
Fig. 3, which is a type of circuit
Note that E is the voltage that
one often comes across in practice,
exists between the terminals when
looks only slightly less simple than
no load current is drawn, and that
Fig. 2. How would you tackle it ?
ris the resistance that ameasuring
Without taking any short cuts, I
instrument would indicate between
suppose one would find the resisthose terminals if E were inoperatance of R, and R in parallel, add
tive.
the result to R, to get the total
What Thévenin's theorem states
circuit resistance, and use Ohm's
is that the above results apply to
Law to calculate the main current
I.
Multiplying this by the
resistance of R 2 and R in parallel
Fig. 2. An even
gives V, and dividing that by R
simpler examgives
ple of generator
and load ; the
Thévenin is appreciably easier.
circuit of an
With R disconnected, the terminal
electric torch.
voltage E is obviously E , R 2/(R i
R 2). (Except for the symbols
used, it is identical with Fig. 2,
any pair of terminals or points in
equation ( 2)). And the resistance
any circuit, no matter how comris obviously R 1and R 2 in parallel,
plicated, so long as it is linear ( i.e.,
R,R 2/(R i ± R 2). ( E, being
so long as it does not include
things like rectifiers in which the
current is not proportional to
Fig. 3. A slightly
more complicated
voltage). There is another proviso,
generator and load
about " steady state" conditions,
circuit, which can
which need not always apply
be solved very
however, and which we will come
easily by Théto later.
venin's theorem.
All one has to do is to measure
or calculate the open-circuit voltage and the internal resistance,
disregarded by short-circuiting it).
Writing them in place of E and r
and substitute them for E and
rrespectively in the above simple
in ( I) we get:
equations, ( 1) and ( 2), to get the
I -E1R2
R1R2
+ R)
current and voltage in any load, R.
R,
12 2 . \R I ± R,
The theorem is even more general
"Circuit Conventions (The Valve " Equivathan that, because it applies to a.c.
lent Conerator";," Wireless World, April, 1947,
and impedances of any kind,
p. 129.
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either discover the working values
of g and ra in some other way, or
else connect between the terminals
a device (such as a choke or
transformer) which passes d.c. but
EiR2
is virtually an open-circuit to the
R,R,
R(R,
R,)
signal-frequency a.c.
That may
and of course V is R times as
not be easy, especially with penmuch.
todes, which have such a high ro
Now for Fig. (a). This can be
that it would be impracticable to
looked on as the same sort of
provide an impedance which by
circuit as Fig. 2if certain assumpcomparison would be virtually
tions or stipulations are made.
infinite.
If it cannot be treated
When, as is often the case, the
as a complete open circuit, howcurrents and voltages in question
ever, it can be treated as R, in
are alternating signal currents
Fig. 3, provided its value is known.
and voltages, the steady currents
The ordinary receiver output
and voltages on which they are
stage, Fig. 4(a), is a typical
superimposed can be disregarded,
example. An ideal output trans(except, of course, in so far as they
former would, when the louddetermine the valve characterisspeaker was disconnected, have an
tics, ro and g). One conventional
infinite impedance at all signal
method of distinguishing them is to
frequencies; but in the equivalent
use small letters for the alternating
circuit, Fig. 4(b), it is represented
quantities (instantaneous values)
by
the
finite
resistance
R,.
and capitals for the steady quantiNeglecting transformer leakage
ties.
Another method is to use
inductance and other imperfecplain capitals for the alternating
tions, the load resistance can be
quantities (r.m.s. values) and Io
represented as if directly conand V, for the steady quantities.
nected, by multiplying it by the
To bring a valve circuit within
square of the transformer ratio.
the scope of Thévenin's theorem
So it reduces to Fig. 3, which we
the currents and voltages must be
have already solved.
restricted to limits between which
Unless you are content with
the valve curves can be assumed
what mathematicians call a first
to be straight; in other words, ro
approximation, you will have to
and µconstant. Then the equivatake into account various complilent circuit, Fig. ( b), may be
cations, such as the load and
considered to be a sufficiently
transformer shunt impedances not
close approximation.
being pure resistances, and the
magnetic leakage of the transformer (which can be represented
by an inductance in
series with R). It is in
the solving of these
more complicated circuits that the Thévenin
approach is most helpful.
Calculating the
Thévenin equivalent of
a network of internal impedances may cause a fairly
extensive outbreak of algebra,
it is true; but many of the
(b
(a)
radio engineers' handbooks
give the impedances of the most
Fig. 4. A receiver output stage
usual parallel and series combina(a) is a practical example of the
tions all ready worked out.
Fig. 3 circuit, in which the comThere are some valve circuits,
ponent values are as shown at (b).
such as d.c. amplifiers and voltage
stabilizers, in which it is necessary
You might object that if R is
to take account of the d.c. condidisconnected in Fig.
r (a), in
tions. This can generally be done
order to measure g and r
o for use
by adding a battery of suitable
in Fig. r(b), the valve is cut off
voltage to the equivalent generator
from its h.t. supply and cannot
in Fig. i(b). As this case is not so
function.
True;
so one must
well known, let us examine it.
which can be simplified by multiplying above and below by R,
R2 :
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Fig. 5(a) shows how to arrive
at the appropriate voltage.
On
the usual Io/V„ curve sheet draw
a straight line (shown ' dotted)
coinciding as nearly as possible
with the Vo = o curve over the
working range of anode current.
Note the point P, where this line
cuts the anode voltage axis, and
read off the anode voltage there,
E,. ( If the valve is a triode,
P will generally be to the right of
zero, indicating apositive voltage;
if a pentode or tetrode, to the left,
indicating a negative voltage.)
Then E, is the steady voltage to
add to — gV o,as in Fig. 5(b).
To see why this is so, remember
that in accordance with the basic
assumption of Thévenin's theorem
the equivalent generator must be
a perfectly linear device.
The
actual valve is not; but so long
as its characteristics approximate
closely to the equivalent's charac-

E,
ANODE VOLTAGE Va

(a)
Fig. 5. Showing how to derive
from the valve characteristic
curves ( a) the value of Eo in the
d.c. generator equivalent (b).
teristics over the working range,
nobody need worry if it departs
widely from them in conditions
under which it is not used.
So
far as anybody can tell from experiments restricted to the working range, the valve curve continues to follow the dotted line.
That being so, at zero anode
current and grid voltage the anode
voltage would be E,. Looking at
Fig. 5(b), we see this condition
correctly represented; ro can be
disregarded (because with zero
current it drops no volts) and so
can — 1.4V, ; what we have left
must be E,.
The equivalence can be checked
for other conditions. If negative
bias is applied, — µV o adds to E,
and, if anode current is still zero,
the voltage across the terminals is
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The
value
of
the
current
through the meter is then given
by substituting in equation ( I) the
values of rand E just obtained.
I hope these
examples have
given some idea
of how to apply
Thévenin's
theorem. " But
what," you may
ask, " about the
'steady state'
proviso ? " Well,
"steady " here
does not mean d.c.
necessarily.
A.c.
can also be steady
in this sense, if it
Fig. 6. A more complicated example incorporating has settled down
the d.c. generator equivalent of Fig. 5.
to a regular
routine after any
the effect of anode current agrees
change has been made in the cirin both diagrams, necessitating a cuit. Circuit changes, such as those
caused by operating switches,
higher terminal voltage.
generally give rise to the tempoA
good
example
of
how
rary current and voltage condiThévenin's theorem can be applied
in this way is the valve volttions known as transients, and
these conditions are usually exmeter circuit of Fig. 6(a), in which
cluded in strict statements of
R, and R 3 are provided to
enable the standing current to
Thévenin's theorem. The development of television, and still more
be balanced out of the meter,
of radar, made a lot more people
whose resistance is the load
take an interest in transients, and
resistance R.
Substituting the
many have found Thévenin helpful
valve equivalent from Fig. 5 (b),
with them, too.
we get Fig. 6(b).
To get the
There is the familiar example of
Thévenin internal resistance, short
charging or discharging a capacircuit the sources of e.m.f.,
citor, Fig. 7(a). When the switch
leaving r,„ in parallel with 12,, and
S, is closed, the constant voltage E
R 3 in parallel with 1:1 2. So:
is applied across the circuit con—
raRi
R 2R,
r
sisting of R and C in series, as
R,
R,
R,
indicated by the dotted line in
The open-circuit voltage (of A
Fig. 7(b). Assuming that at zero
relative to B) can be got by adding
hour, when the switch was closed,
the voltages across R, and R 2,
C was uncharged, the voltage Vc
taking care to get the signs right,
across it was zero, so the whole
thus:
voltage E fell across R. But as C
(Eo
i
4Vg — Vet
charges through R its voltage
E =
rises, at the expense of the
VbR2
voltage across R.
Ultimately,
R2 + R3 when C is fully charged, the whole

greater.
This corresponds with
Fig. 5(a), where applying negative
bias moves the valve characteristic bodily to the right. Similarly

This illustration, one of the many recent
additions to the Imhof standard range,
shows our type 1055 instrument case.
Designed for use in either the flat or
upright position it has pressed feet and
inverted louvres on two surfaces, giving
adequate ventilation in either position.
The sloping panel is detachable in three
facets

allowing

all components.

ready

withdrawal

Dimensions,

wide x l0in. xSin.

of

15+in.

Panel size 15¡in. x

2 11116m. x 9 11/16In., x 2 3/I6in.,
available in light or dark grey from stock
or other colours to special order, price
39/6.

* ENCtOSEP RACE
Available shortly.

6ft. and 4ft. enclosed

racks, with fully radiused side panels
and many interesting features.

These

racks are designed especially for multiple
assemblies

and

breakdown

packing.

Write for details and lists of standard
instrument cases, racks and handles to
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NSTRU MENT CASES
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Summary of how to sketch the voltage transient curves in the
familiar basic RC circuit.

112-116 NEW OXFORD ST., LONDON, VV.C.I
TELEPHONE MUS. 7t•78
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Thévenin's Theorem —
of E falls across it, and none
across R, because there is no
charging current.
The so-called
exponential curve in Fig. 7(b)
marks this shifting division of E
between R and C. With practice
one soon becomes able to sketch
a reasonably good exponential
curve, given one point on it. And
it is a well-known fact that the
point where Vc is 63% of E occurs
at time T = RC, this quantity
RC (in ohm-farads or megohmmicrofarads) being called the time
constant. So that provides the
point.
Similarly, when C is fully
charged, S, opened, and S2 closed,
it discharges as shown by the
same curve inverted, Fig. 7(c).
And the same curve applies to the
growth of current in an inductive
circuit, the time constant being
L/R.
That is all familiar stuff. What
may not be quite so well known is
how to tell what happens in more
complicated
circuits
such
as
Fig. 8(a). ( In case the switching
of batteries on to these circuits
seems of little practical interest,
may I point out that the switch
plus R, may represent a valve
suddenly made to conduct by a
pulse applied to the grid circuit,
as for example in certain radar
time-base systems ?)
Assuming again that before the
switch is closed the . capacitor is
uncharged, we know that the

that it rises exponentially, and
that the time constant (as well as
the value of the final voltage)
can be obtained by applying
Thévenin's theorem.
The open-circuit voltage ( i.e.
the voltage across the terminals
when S is closed and C is disconnected) we have already found,

E=V+(E

(e)

Fig. 9. Another example, in which C1 starts with an initial charge of
V volts. Like Fig. 8 (a), it can be reduced by Thévenin to the basic circuit
of Fig. 7.
and of course it is the same as by
Thévenin. The " generator " resistance R is R, and R, in
parallel, so the Thévenin equivalent is as shown in Fig. 8(c),
reducing the problem to the
familiar
Fig.
7 case.
The
time constant RC is therefore
R,R 2C/(R, + R,), and the curve
can be sketched into Fig. 8(b) as
easily as before.
If there were two (or more)
capacitors and one resistor, then
the same principle would be
followed for finding the resultant C

E,R,
Rct-R

(c)
The method of Fig. 7can be extended to more difficult circuits
like this by applying Thévenin's theorem.

starting condition is the same as
in Fig. 7(b). And it is easy to see
that in the final condition C is
charged to the voltage which
would exist across R, if C were
not there, namely E,R,/(R, + R 2).
So the curve rises only to the
lower of the two dotted lines in
Fig. 8(b).
The problems are:
how does it rise, and how long
does it take ?
The answers are

(E, — V)/C,
t/C, + 1/C 2,

T = RC

T= RC

Fig. 8.

citances, this part is

(b)

(a)

E=

(a)

volts, so the Thévenin voltage
across the terminals is V plus the
part of E, — V which falls across
C1. Since voltages across capacitors in series are in proportion
to the reciprocals of the capa-

CT
C

E,

E
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to multiply by R for giving the
time constant. And if there are
initial charges on capacitors when
the switch is closed, they can be
taken care of in the Thévenin
manner by inserting a battery of
appropriate voltage and sign in
series
with
each
capacitor
concerned.
Take Fig. 9(a), for example.
Here C, has an initial charge of V

which simplifies to ( E, — V)C 2/C.
C, of course, is the Thévenin
capacitance, looking from the
point of view of R; so is C, and C,
in parallel, or C, + C2. The
equivalent,
Fig.
9(b)
is just
Fig. 7(a) again. V„ in Fig. 9(c)
therefore varies in the same
manner as in Fig. 7(b).
And so one could go on.
Anybody who finds this easy and
would like to pursue the matter
further should go on to the
alternative method, in which the
resistanceless
constant - voltage
generator with e.m.f. E in series
with r is replaced by a constantcurrent infinite-impedance generator in parallel with r(81 ,and one
works in currents and admittances
instead o voltages and impedances. 4. It will be found that in
certain circumstances this approach suits some circuits better.
"Admittance," 1Vireless World, January,
1949, p. 30, Fig. le.
Wireless
huh , 1943, p. 322.
4
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NEW UNIVERSAL METER
A

REVISED version of the Model
7oA meter made by Taylor Electrical Instruments, 419-424, Montrose
Avenue, Slough, Bucks, is announced.
The modified design, which will be
designated Model 7013, makes use 9f
a i,000 ohms/ volt moving-coil meter
with knife-edge pointer and mirror
scale. There are 50 ranges for a.c. and
d.c., including six decibel ranges. An
internal buzzer is provided for quick
continuity tests.
The price will be
f.,14 145.
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CLASSIFICATION OF
BROADCAST AERIALS
Findings of the R.C.M.F.
ITHERTO
the
random
nature of aerials used for
broadcast reception has precluded any attempt at classification, but now that the vertical
rod aerial, supported at the base
and designed for mounting in a
particular position, is becoming
more popular, a broad classification based on the expected per-

CLASS
L =

A

IS M.W
0 L.W.

\
CLASS
075 MW
L

025 LW

so'

?s'
CLASS C

12' 6'
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E

0-075 ti.w.
0025 L.W

Suggested R.C.M.F. classification of
vertical rod broadcast aerials based
on design and mounting position.
A " figure of merit" E is applied
to each.
formance can be formulated. Indeed, this has now been carried
out by the Radio Component
Manufacturers'
Federation
at
the
request
of
the
British
Radio Equipment Manufacturers'
Association
and
the
B.B.C.,
which organizations have accepted and endorsed the findings
in principle.
The three classes into which
these are divided are shown in
the accompanying illustration reproduced from the Federation's
Technical Bulletin for December,
5948.

Class A aerials are of from so
to zoft in length, class B are usually under t5ft and class C rarely
exceed loft in length.
From a number of measurements made in typical residential
districts a " figure of merit" or
performance factor E has been
assigned to each class.
This is
defined as the ratio of the aerial
signal output to the prevailing
field
strength
produced
by
selected B.B.C. medium and longwave transmitters.
It is pointed out that while this
E factor represents the average
performance for a comparatively
small number of sites only, those
chosen were representative of
average domestic conditens.
If
an aerial input of s millivolt is
taken as the minimum signal for
good reception the class of aerial
required for different local field
strengths can be selected with
reasonable certainty.
For example, on the medium waves with
field strengths over 13.3 millivolts
per metre class A, B, or C aerials
are satisfactory; with between 1.3
and 53.3 mV/M class A or B
should be used and from 66o to
t,3oo uNT /M only class A aerials
are likely to be really effective.
On the long waves any of the
three classes suffice for field
strength over 40
mV M while for
between 4 and 4.mv/M class A
or B should be used and for from
to 4 mV / M class A are advised
for best results.
The classification of indoor
aerials would seem to be impracticable owing to the widely different forms of building involved and
the desire to camouflage the
aerial.
The R.C.M.F. panel investigating this matter strongly
deprecate the use of mains aerials
of any kind.

The

"COMMANDER"
I'Double-Superhet '

Communication.s
Receiver
of unique design
for

commercial

and amateur use

TECHNICAL

FEATURES

COMPLETE COVERAGE
II

1.7 to 31 mcs, with separate bandspread for
amateur bands.

EXTREME SELECTIVITY

I

3Positions.

Broad
10 times down 4 ken.
Medium 10 „ „
2} „
Sharp
2 „ „
I „

SIGNAL- NOISE RATIO

▪ Better than 20 rib with
▪
10 microvolts input

!MACE REJECTION
111 Better than 30 db at 30
rbcs. Increasin gto over
70 db at 2mcs.
A.V.C. OUTPUT
Level within 10 db with
input varyin gbetween 3
and 100,000 microvolts.
This II valve double
Superhet Receiver fitted
with all the essentials
for communication purposes is available in two
cabinet styles and also
for rack mounting,
PRICE

£48 - 10 - 0
I
I
I
ustrated Literature
iRef. CDS) sent on request.

EXPORT AND TRADE
ENQUIRIES INVITED

TELEVISION MAGNIFIER
ESIGNED to fit the majority ol
television receivers, anew television
magnifier has been produced by the
Dulci Co.,
95/99,
Villiers Road,
Willesden, London, N.W.2. The size is
min x9in and the price is £55s.

D

RADVOVISION ( Leicester) LTD.
58-60, RUTLAND ST., LEICIESTER
'Pilot 20167
Cables: Hamiltopal
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Unbiased
Hats Off to
Mr. Gaitskell

JAM

all for this ' ere eddication
and it is for this reason that I
support the B.B.C.'s efforts to improve our minds. On the whole they
make a good job of it; they do not
at any rate drop so many bricks as
the American film magnates. Those
responsible for a recent film seemed
to forget that ancestors who came
over with Norman William in To66
did not come as wanton invaders

" zo66 and All That."
but as supporters of the rightful
heir to the throne who had been so
named by Edward the Confessor, the
law of succession by primogeniture
being by no means the universal rule
in those days.
There are occasions, however,
when the B.B.C. might do better.
One such instance was a recent series
of talks intended to instruct women
in the ways in which science aids
them in their homes. Now Iam not
going to cast doubt on the accuracy
of the statements made by the
learned scientists whom the B.B.C.
brought to the microphone, although
I cannot refrain from saying that I
would rather trust the local plumber
to instruct me in the niceties of adjusting a ballcock than the sanitary
savant who insisted on calling it a
float-operated hydrostatic valve.
When the turn of the electrical
expert came to tell us how the current which operated our wireless sets
reached our homes, I soon realized
that my education had been seriously
neglected.
We were told quite
rightly that two cables are used to
connect our houses to Mr. Gaitskell's
cut-off system, and were asked
rhetorically whether we did not
wonder why there were two conductors and not one as in the case of
the water supply. The lecturer did

not long leave us guessing, but told
us that one conductor was to enable
the current to get back eventually
to the generator and said that the
water supply also had a return conductor; namely, the drains.
Just
as the same electric current goes
round and round so also does the
same water except that " the circuit" is a little more complicated
as the water is purified, discharged,
evaporated as clouds, and then
returned once more to the reservoir
as rain.
This seemed such an extraordinary
analogy that I was lost in admiration at its daring nature.
My admiration increased when the lecturer
went on to tell us that, just as the
water sometimes gets back not by
the drains but by an unofficial route
—such as when we watered the garden—so too does electricity sometimes find an earth return.
It was not, however, until the
end of this talk when the lecturer,
after infdrming us that 740 watts
represented r h.p., proceeded to
point out that our electric cookers
were equal in power to a motor car
that Isaw the masterly hand of Mr.
Gaitskell. It did not altogether surprise me, therefore, when the lecturer finally threw off the mask and
gave us a stern warning to switch
off our cookers.

Whither Radio ?
prophetic remarks
MARCONI'S
about radar made before the

American Institute of Radio Engineers in 192z—to which reference
was made in this journal last
November—are not, of course, the
only instance of an early forecast
of an outstanding radio development.
Another notable example
was Campbell Swinton's description
as long ago as 1908 of the broad
outlines of our present system of
television.
Thinking of this has made me
cast about in my mind to see if I
cannot here and now forecast some
major development of radio which
will not be realized for fifty or even
a hundred years—long after I have
embarked on what the poet calls
"the Great Adventure." I do not
mean simple and obvious developments like broadcast receiving sets
capable of bottling any particular
programme so that we can hear it
at a time more convenient than that
at which it is broadcast.
Such a
receiver could, in fact, be made today with little or no difficulty.
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By FREE GRID
Within the last quarter of a century vision has been added to aural
broadcasting, and sound has been
added to sight in cinema films. It
cannot be very long before we think
as little of going to " the smellies"
as we do to " the talkies" today,
while " the feelies" will be an added
attraction a little later on.
Once
the film industry has solved the
recording and reproduction of these
particular sensory impressions it
won't take long to work out a way
of making them ether-borne.
But
these will hardly be major developments in the same sense as television
and radar most certainly are. Ishall
have to think of something far more
outstanding if Iwant afuture Editor
of Wireless World to unveil a plaque
to my memory and I rather think
that I have it.
My prophecy is that radio will go
up and up in the frequency scale far
beyond that of light and other
known radiations until somewhere
among the micro-angstrom units it
will find itself all mixed up with
sub-electrons (satellites of electrons
yet to be discovered).
When this
has been achieved we shall probably
find that the perception centres of
our brains are directly responsive
to these very high frequencies and
are also capable of generating them.
Any intermediate apparatus will be
redundant, so that the radio industry, as such, will come to an end
and telepathy will have really come
into its own.
I have held these opinions eve
since I first read the learned review
of modern scientific researches into
telepathy written by " Radiophare "
in Wireless World in July, 1945.
But there is a lot of ground to be
covered before " Madame Estelle"

A.D. 2049.
takes her place in the W. W. Editorial chair; but when this does
eventually happen, it is my intention that the first thing she sees is
myself in spectral form.
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Legalized Interference Suppression + Television
Receiver Upkeep Costs • Test Oscillator Modifications •

Broadcast

Compulsory Interference
Suppression
LTHOUGH it is quite natural for
LI radio engineers to acclaim the
Bill for the suppression and reduction of man-made interference to
radio and radar reception, it is
obvious, after some reflection, that
the whole thing had better be left
alone. For if it is implemented by
examination of domestic appliances
it will only result in an infinitesimally small reduction in noise and
this in itself will cost a lot of money
which the community will eventually have to find.
Disturbances
which
seriously
annoy
listeners
can usually be suppressed by a
friendly arrangement between the
offending
and
offended
parties,
without Government intervention.
As the result of some recent observations I am of the opinion that
a very great deal of the disturbances
annoying
the
broadcast
listeners originate from the mains
intake; i.e., the main switch and
fuses.
These are frequently installed in damp parts of a house
and so become corroded, resulting
in bad contacts and arcing and
hence noises, especially under load.
It is now the responsibility of the
British
Electricity Authority to
keep them in noise-free condition.
In the discussion which preceded
the launching of the Bill, great
capital was made out of the fact
that suppression was required in
order to prevent interference
to
radio and radar navigational aids.
I can only surmise that those responsible for the statements were
ill-informed.
During many hundreds of hours of radio experiments
in aircraft I can call to mind no
single instance in which man-made
interference from the ground has
caused interference to reception,
and I am therefore very doubtful
that a faulty domestic appliance
can jam any radio or radar navigational aid
C. B. BOVILL.
Paris.

'W HAT
the

will be the position of
man who fiddles about
with junk lash-ups, under the coming anti-interference laws?
Unless
there is either mercy or a special
clause to protect them, electronic
engineers fooling about in the interests of science with temporary

Frequency Allocations
hook-ups made with twisted connections, to the accompaniment of the
ferocious interference they cause by
disturbing the gear whenever they
walk across the room or by applying a soldering iron or by trying out
oscillators, may find themselves
obliged to choose between prison or
giving up wireless.
Bunyan may
have written " The Pilgrim's Progress" in Bedford Gaol, but it is
doubtful if a term in Pentonville
will ever produce anything as good
as radar.
W. H. CAZALY.

Seeing's Believing ?

M

OST of us have heard of coinmercial receivers being used
without
significant
changes
of
valves for upwards of ten years or
more, and the proud owners almost
invariably boast that reproduction
leaves little to be desired. In fact,
until an actual breakdown occurs,
renewal is nearly always postponed.
Quite apart from the economic angle
this is also, of course, a tribute to
that very tolerant mechanism, the
ear.
With the increase in popularity
of television, taking into account
the much larger numbers of valves
involved and the fact that the eye
is a very critical device, is it possible the cost of replacements is going to give the public a shock?
The manufacturers obtain their
valves at very low prices and are in
effect subsidized by most other
users. It will be very interesting if
the B.V.A. have to put the machine
in reverse so that the public can
afford to make the necessary replacements.
L. C. IRVINE.
Seaford, Sussex.

COMBINED " EXSTAT"
AND

TELEVISION
AERIAL

An aerial which provides for both
television and interference-free
radio reception and obviates the
necessity for two separate installations.
Available for London or Birmingham
transmissions.
Utilises
10 ft. mast and
wave spreader
ias radio signal
collector.
As illustrated and
complete with 20
yards co- axial
Television cable
and 20 yards
screened
"Exstat" cable.
LIST PRICE

£12. 6. 6.
or less feeder cables

£9. 8. 6.
RegIsteredDes,gn and
Patents Applied for

NITAE
HAST

TELEVISION CABLE

Simple A.F. Oscillator
T RECENTLY built the single- valve
a.f. oscillator described in the
March,
1948, issue of Wireless
World, and found it extremely difficult
to obtain
good
waveform
throughout the whole frequency
range.
You may be interested in the
modified circuit, given in the accompanying diagram,
which
finally
solved the problem.
The bias developed by the voltage-doubling rectifier circuit exceeds the peak input to either half

EXSTAT
SYSTEM

ON DISPLAY
STAND 46 R.C.M.F. EXHIBITION
PARK LANE, W.1
MARCH 1st- 3rd

ANTIFERENCE
LIMITED
67 BRYANSTON ST., LONDON, W.1
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of the valve, thus preventing distortion due to grid current.
The
25o,000-ohm resistance in the input
to the rectifier circuit keeps the input resistance high, thus preventing
distortion when the rectifier conducts on the peaks. The left-hand
half of the valve has a low anode
load resistance and receives the full
bias; owing to the curvature of its
characteristic the gain is controlled

the right-hand valve is returned to
earth, and a bias resistor (un bypassed) inserted in the cathode
lead. A further improvement would
probably be obtained by using a
variable-mu r.f. pentode as the first
valve.
OUTPUT
10krt
+250V

oIp.F

T

= 000511.F

t
Mfl

e.1521-Lf

soopF
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comparatively compact country like
Belgium are more favourable (lower
in frequency) than those for the
Netherlands.
On the political side Spain is not
allocated a single clear channel,
whilst Great Britain, considerably
smaller in area, is allocated three.
It is interesting to reflect that Spain
was allocated two completely clear
channels (589 and 997 kc/s) in the
Montreux Plan which should have
come into operation in March, 1940.
In addition to Great Britain,
France and the U.S.S.R.—especially
her Western and Baltic provinces—
have been allocated particularly
favourable low frequencies as clear
channels.
Although not directly connected
with the subject under discussion I
suggest that manufacturers should
standardize the frequency coverage
'provided by new receivers.
The
long-wave band should be 140-400
kc / s and the medium-wave band
515-1,65o kc/s.
These coverages are considerably
greater than those provided by
present-day sets, and will allow for
any future expansion beyond the
Copenhagen allocations.
P. BATHAM JONES.
Watford, Herts.

Television Shocks
350k.n.

by the bias, but the input signal is
small and there is very little distortion.
The right-hand half of the
valve has a high anode load resistance which linearizes the characteristic, and operates as a straight
amplifier.
The best waveform is obtained
with the gain control at the minimum setting which will sustain
oscillation throughout both frequency ranges, but the setting is
not at all critical.
The waveform
at all frequencies is then an almost
perfect sine wave—just a little
second harmonic, perhaps, but not
the slightest sign of ' sharp corners." If oscillation does not commence shortly after switching on,
momentarily earthing one of the
anodes two or three times will start
things moving.
Using an ex-R.A.F. valve, Type
VT6rA, an amplitude of about
to V r.m.s. was obtained at the
second anode.
Almost any other
double triode should prove satisfactory; if any trouble is experienced,
the anode load resistors or the bias
rectifier input resistor may need to
be altered. If the valve has separate cathodes, or if separate valves
are used, greater stability of operation is obtained if the grid leak of

X WX6

The greatest snag of this circuit
is mains hum, which at low frequencies causes a periodic variation
in the amplitude of oscillation. A
certain amount of screening is desirable, and the hum-dinger is essential.
HOWARD BOOTH.
London, S.W.9.

Copenhagen Comments
I offer
M AYobservations

a few belated
concerning the
Copenhagen frequency allocations
published in Wireless World for
November, 1948.
Whilst accepting as an unfortunate necessity the preservation of
a 9-kc/s channel separation, I
cannot help feeling that the new
plan is based too much on the frequencies in use today and/or poli'tical considerations instead of an
equitable scientific distribution of
the limited facilities available.
An example of the first point is
provided by the allocation of clear
channels to Belgium and the Netherlands. Belgium is allocated 620
and 926 kc/s and the Netherlands
746 and 1,007 kc/s. Each of these
frequencies is substantially a clear
channel, allocated presumably for
national coverage, yet those for a

COME manufacturers of modern
a.c. / d.c.
television receivers
connect one side of the mains supply to the chassis and make no provision for the mains lead to be terminated in a plug that cannot be
reversed in the mains socket, therefore the chassis can be alive in respect to the earthy side of the
mains.
This is dangerous practice and I
doubt if it conforms with the Board
of Trade Regulations, for not only
is the chassis alive, but the screening oi the coaxial cable and one arm
of the aerial are alive also.
Is there any need for this dangerous practice to continue?
Perhaps someone can defend
this
method of connection, for in my
opinion it is decidedly bad engineering.
STANLEY E. HUSON.
Bexleyheath, Kent.

"THE WARNING WINKER"
A Correction
W E regret that there was an error in
Fig. 2 of this article in our last
issue. The author writes:
"1 have no excuses to offer for
presenting a circuit which (a) would
keep the neon continuously winking,
even with the switch open, since
there is a return path to h.t. negative by way of the chassis and valve
filaments, and (
b) would burn out
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all valve filaments if, with the
switch open, a short occurred between h.t. positive and chassis.
+H.T.

VALVES OF SET

" What Imeant to draw—and did
in fact draw in my rough notes—
was
the
accompanying
circuit.

I

There are several possible variations
on the theme; but one thing essential to all is that in the ' off ' position
of
the
switch
neither
h.t. - nor 1.t. must
be
connected to chassis,
either directly or
through a path
furnished by the
filaments. May I
ask any reader
who made up the
device
to
rest
assured
that
when
given
a
proper chance in
the correct circuit the ' Warning
Winker' leaves nothing to be desired as a winker and as a warner? "

SOUND El IIPMENT

PROPAGATION OVER COASTLINES
N a letter to Nature, G. Milling- by the solid line the theoretical

' ton, of Marconi's W.T. Co., describes an interesting phenomenon
which occurs when radio waves cross
a boundary between land and sea.
Over land the field strength of the
ground wave falls off in accordance
with well-known laws but at the
boundary there is a sudden rise of
field strength and for a short
distance it actually increases with
distance. After reaching a peak of
some ta db above the normal value,
the field strength falls off again, but
more slowly than above land.
On
again reaching land, there is a sudden drop, but for some distance
inland the field is stronger than if
the whole path were over land.
The accompanying graph shows
80

variation of the field and by the
circles and crosses the results of
measurements at a wavelength of
3.9 m. These measurements were
carried out with a Marconi zo-W
transmitter across the Blackwater,
Essex.
The phenomenon is more
fully discussed elsewhere*.
The experimental verification of
Mr. Millington's theory involved a
technique not previously used in
such measurements. This work was
organized by G. A. Isted (also of
Marconi's) and carried out by him
and his assistants.
• " Ground-Wave
Propagation
Over
an
Inhomogeneous Earth," by G. Millington.
Proc. Insist. Elect Engin., January, 1949,
Vol. 96, Part 111, p. 53.
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SEA

FIELD- STRENGTH (db ABOVE liaVia)

ê = 80 esu
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LAND
é - 15 eau.
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LAND

e= 15 e.s.u.

CY= 10 13 e.m.u.

I

2

3

DISTANCE FROM FIXED STATION (km)
Courtesy " Nature"

The solid and chain curves are theoretical ones indicating the field strengths
respectively for a land/sea path and land only. Measured results at a fixed
receiver with a mobile transmitter are indicated by crosses and those at a
mobile receiver with a fixed transmitter by circles.
Vertical polarization
was used.
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Equipment
This new model is designed to
give asubstantially larger poweroutput than is normally provided in Portable AC/DC outfits.
It incorporates an amplifier unit
with an output of 20 watts fitted
into a detachable case with two
loin, loudspeakers, moving-coil
microphone, folding stand and
cables.
The amplifier is a 3-stage highgain type having 4 valves in
parallel push-pull in the output
stage, a total of to valves. The
control panel carries microphone,
gramophone and tone controls,
also mains switch and pilot lamps
and special three-position switch
which provides either changeover or mixer circuit for microphone or gramophone units.
Its large power output and high
standard of reproduction make
this equipment suitable for use
in the larger halls where portable,
universal apparatus is needed.
Send for illustrated lists and full
detaitc of this and other equipment.
THE TRIX ELECTRICAL CO. LTD.
1-5 Maple Place, Tottenham Court Read,
London, W.1,
'
Phone: MUSeum 5817.
Grams& Cables : " Tri sodio, Wesdo, London."
AMPLIE IRS • MICROPHONIES • LOUDSPEAKERS

irelr%s

RANDOM

RADIATIONS
By ** D1ALLIST"

Age and Loudness
As ARTICLE in the latest issue of
the B.B.C. Quarterly provides food
for quite a bit of entertaining
thought. It describes the results of
tests designed to discover the sound
levels at which listeners prefer to
receive the broadcast programmes.
I gather that the tests were originally instituted to find out whether
those engaged in monitoring programmes had the same ideas about
loudness as " the average listener."
It soon emerged that the professionals at the transmitting end like
their reproduction very much louder
than did the amateurs in their own
homes. With a reference to zero
level of to-" watt per square centimetre tests showed that for symphonic music the " pros" plumped
for levels of 88 db (musicians and
transmitting engineers) and go db
and 87 db respectively for men and
women programme engineers.
The
levels apparently preferred by the
listener, however, were 78 db for
both men and women. This led td a
more detailed investigation of the
preferences of the listening public.
A large and representative section of
the public is always available in the
personnel of the Listener Research
Panel.
The results obtained here
are quite remarkable.
What intrigues me most is the big fall in
the preferred sound level with advancing years. Take speech. At 15
years the preferred level is about
73 db ; at 30 years it falls to 72 db ;
at 45 years to 7o db ; at 55 years to
just over 68 db; and at 65 years to
66 db.
Offhand, one might have
expected rather the opposite. The
young are supposed in the ordinary
way to have very acute hearing and
there is no doubting the falling off
that takes place as people grow
older. I have sometimes wondered.
though. whether sounds in general
convey quite so strong a stimulus to
the young brain as to the older one.
If they concentrate on listening,
young people certainly hear better
than their elders; but is this true
when they are not concentrating in
that special way? Idoubt it. Even
if they are only a few feet apart,
small children invariably speak to
one another at the top of their

voices. And at a rather later age a
party of young folk conversing together produces a sound level many
decibels above that due to a similar
number of their fathers and mothers.

Sun Spots
As I WRITE, the rather hazy state
of the atmosphere is giving all who
care to cast their eyes skyward firstrate views of an outsize in sunspot
groups.
By the time that this
appears in print the spots will have
passed to the side of the sun that
is then invisible;
but they should
reappear within a few days. If you
haven't seen them already, it's
worth while to take a look. Use a
piece of smoked glass or the dark
part of an old photographic negative if the sky is clear; but you may
get an excellent naked-eye view on
a misty day, particularly at sunset
time. These big spots are centres
of intense activity, the effects of
which normally make themselves
manifest on this earth of ours in
two different ways. When the spots
reach a position which brings them
bang opposite to us electro magnetic
radiation from them is poured upon
us. The spots also emit streams of
particles. The radiation reaches us
at the speed of light in under ten
minutes; but the particles travel
more slowly and don't get here until
over a day later. Hence the day's
usually
observed
between
delay
radio blackouts and the appearance
of the Aurora Borealis.

Trouble-savers
A COMMON FEATURE of the descriptions of new inventions nowadays is the stress laid on their
trouble-saving qualities.
A large
proportion of the practical products
of applied science promise poor toiling man emancipation from one kind
of drudgery or another. You'll find
illustrations of this here, there and
everywhere in the advertisement
sections
of
daily,
weekly
and
monthly publications. This gadget
enables fires to be lighted in half
the time; this one does the housewife's washing-up for her while she
sits and reads at her ease; a third
offers her alleged lord and master
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a means of getting rid of the weeds
in his garden without the bother
that gardeners since Adam have had
of hoeing them up, digging them
in or pulling them out by hand, a
fourth . . . but I can do a little
personal
trouble-saving
here
by
means of those dots. You can think
of other trouble-savers for yourself
and save me the drudgery of writing
them down!
Yet, for all the toil
that we are told we have been saved
by automatic thises or finger-tip
that, it doesn't seem to me that life
on the whole is easier than it was
before this trouble- saving business
began. I don't find that I have to
do less work than I had to do
twenty-five years ago. The majority
of so-called trouble-saving devices
are, I believe, misnamed:
they
should be termed " ginger-uppers,"
for what they do is to make it
possible for you to get through far
more work in the same amount of
time.

It's Up to You
Such were my thoughts when I
spent a recent day in some busy research laboratories whose activities
are largely devoted to the development of devices which make the
electron do for us jobs that our
fathers and grandfathers had to slog
through by their own unaided
efforts.
Are we harnessing the
electron ?— or is it truer to say that
we are busily engaged, without
realizing the fact, in discovering
more and more ways for it to harness
us?
I'm not going to offer an
answer to these questions, preferring
to give the reader the trouble of
finding his own. Though Ihave the
most profound respect for the almost
formidable I.Q. of Wireless World
readers, I can't resist mentioning
the
old
Army
saying: " The
subaltern officer is not infrequently
asked to give his reasons in writing
for doing this or that. It is recognized that he has in fact no reasons;
but the question provides an exercise
for his otherwise sluggish brains."
One electronic device which particularly interested me was a compact
little apparatus for counting pills.
When you plank down your oneand-fourpence, or whatever the price
is nowadays, including purchase
tax and entertainment tax, for a
box or tube of, say, Rich Red
Pellets for Pale Green Sailors you
find that the tube, box or carton
contains invariably twenty-five of
these safeguards against sea-sickness.
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Were they counted by hand into the
container?
They were not. The
photo-electric cell and the thermionic relay did the job.
Half a
century ago boxes or what not
would have been used which were
designed to hold about twenty-five
pills. Some manual counting may
have been done; but you were just
as likely to find twenty-three as
twenty-four, twenty-five or twentysix pellets in the container. I know
that the unvarying twenty-five, electronically dished out, signify progress; but somehow I can't help
wondering in my heart of hearts
whether we're altogether sane in
applying
expensively
trained
physicists to developing things of
this kind.

Bigger Tuning Range
Needed •
ONE RECENT BIG IMPROVEMENT
made in American " TV" receivers
is the introduction of a new type
of tuner, which gives continuous
coverage of the whole band of frequencies
assigned
to
television
broadcasting.
Something of the
kind is needed here, for, as I wrote
a while ago, the purchaser of a televisor should certainly feel assured
that it will work in any service area
into which he may happen to move.
It would be no bad thing, too, if
receiving dipoles were made with
telescopic end pieces. Dipoles of this
kind were used in the GI.' and
GL2 radar sets during the war and
they enabled the receiver to be
tuned to any frequency between 55
and 84 Mc / s.
The idea should be
useful
to makers
of
television
aerials: with telescopic end-pieces
only one type of dipole and reflector array would need to be made
for the whole country, instead of a
separate type for each area. There's
another point, too. It is quite conceivable that carrier frequencies will
have to be altered from time to
time, just as sound carrier frequencies are. You can cut bits off
a dipole with one-piece arms if the
new frequency is higher, but it's
not so easy to lengthen it to suit a
lower frequency.
The sliding part
of the GL dipoles had numbered
divisions engraved on them and a
table showed you just how far to
push in or pull out when setting
them up for any required frequency.
Probably the television aerial maker,
had thought of that one already. It
they hadn't. I make them a present
A
af the idea.
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This new range of Jack type switches covers single- and double.
pole switching, on-off, off-on, change-over,for push-pull or push
(momentary-contact, biased plunger) operation.
Fixing by one hole, we, to panels of 20 swg. — A- thickness.
Rear of panel depth, 23
y. Max. " pane larea ", r x
Fitted with pure Ag. contacts, for 0.001-250v.
to switch
loads of 25W. max.. with 3A. max, current limit.
Plunger displacement, a
r"approx.
Bulgin switches are type.
tested @ 15eimin for 25,000ops., = SEVENTY TIMES A DAY
FOR A YEAR!
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RECENT

INVENTIONS

A Selection of the More Interesting Radio Developments

Multi-grid Amplifiers
SINGLE heptode valve is arranged
to operate as a two-stage ampliA
fier, the high overall gain so secured

being particularly advantageous as
applied to hearing-aid appliances.
As shown, the pick-up signal from
a crystal microphone M is fed to the
innermost grid, which is shunted by a
resistance R.
The next electrode is
connected to the h.t. supply -through
load and decoupling resistances Ri,R i.
It serves both as an anode to the first
electrode, and as a control grid for the
second amplifier stage, which is thereby coupled in cascade with the first.
The third grid is connected to the positive side of the cathode through a resistance R„ and is coupled through a
condenser C with the screen grid, which
is followed by the usual suppressor
grid.
Stability is increased by applying
negative feedback from the main anode
to the grid anode through a resistance

Heptode two- stage amplifier.
Ri,though this is stated to reduce an
average voltage gain of 400 to about
half that figure.
O. B. Sneath.
Application date,
November 2ist, 1945. No. 600884.

Air Traffic Control
RAFFIC or other local conditions
sometimes make it necessary for
T
the pilot of an incoming plane to circle

around the aerodrome under the instructions of the Control Officer, before coming down to land.
In such circumstances the machine
can be guided, either through visual
signals or by the same signals applied
to an " automatic pilot," in a circular
course, and at a predetermined distance
from the landing point by navigational
equipment of the radar type.
The
plane carries an " interrogator" set
which co-operates with a " responder"
beacon at the aerodromé to develop
a direct current which depends upon
the time interval between the two

signals and therefore represents the distance or range of the craft. This is fed
to a centre-zero meter.
A second current, calibrated to represent the flying distance allotted by the
Control Officer, is taken from an independent source and is fed to the
same meter, in opposition to the first
current. The resulting indication not
only shows when the machine is on
the set course, but also how to correct
for any deviation. A variable strobe
is used to search for and interlock with
the responder signal, thereby automatically stabilizing the first-mentioned current at its correct range-indicating
value.
L. C. Barber. Application date September 5th; 1945. No. 601401.
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appreciably affecting the inductance of
the aerial.
To secure this result, the primary
windings of the transformer are kept
few in number, to reduce capacity coupling with the secondary, whilst their
inductance is made equal to that of the
frame-aerial turns, this balance favouring the gain factor of the coupling. In
a suitable design of transformer, shown
enlarged, the secondary. S, is wound on
adielectric former F, whilst the primary
L is wound over ashoulder or projection
on one end of the moving core, so that
the primary inductance remains the
same for all positions of the core. That

A

Pulsed Signalling Systems
NERGY radiated in the form of
short pulses can be used in various
E
ways as a substitute for ordinary car-

rier-wave signalling. The modulating
voltage can, for instance, be applied to
vary the width, or amplitude, or relative phasing of the pulses about some
mean value of these characteristics,
which always represents the no-signal
condition, or zero modulation.
In all
these known systems, the average number of pulses radiated per second remains constant.
According to the present invention,
the width, height and phase position
of the pulses are kept constant, and
signal voltages are conveyed by varying the number of pulses above and
below a given mean number transmitted in a set period of time.
For
instance, taking the unit of time as
/6,000th of a second, three equi-spaced
pulses, sent in equi-spaced groups, correspond to the no-signal condition, leaving a possible variation of three pulses
either way, i.e., from zero to six, to
represent maximum modulation in the
negative and positive directions respectively.
The latter corresponds to a
continual train of equi-spaced pulses
emitted at the rate of 36,000 per second.
Marconi's Wireless Telegraph Co.,
Ltd. (assignees of H. O. Peterson).
Convention date ( U.S.A.), January
8th. 1944. No. 605178.

Frame Aerial Couplings
A HIGH-FREQUENCY transformer
Cl. of the permeability type is used to
couple a frame aerial A to the first amplifier of a radio receiver; in addition,
the moving core M serves to control the
tuning of the input circuit without
The British abstracts published
are
prepared
with
the
here
permission of the Controller of
I-1.M.
Stationery
Office,
from
specifications obtainable et the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
2/- each.

Frame aerial coupling circuit.
also ensures a constant coefficient of coupling over the whole of
the tuning range.
The British Thomson-Houston, Ltd.
Convention date ( U.S.A.), January
19th, 1945. No. 606599.

arrangement

Range Selectivity
MODULATED pulses are used to
..L.V1 limit and select the range of distances over which point-to-point communication can be carried out, without
interference from stations at other distances. For instance, stations A and
B are each provided with repeater installations which transmit pulses to
and fro, so that the stations are locked
together at a repetition rate which depends upon the distance separating
them. Both stations are equipped with
modulating
and
detecting circuits,
which are intermittently coupled to a
common aerial in known manner, for
two-way signalling.
Adjustable gating circuits are also
provided to enable the operator at
Station A to accept messages from
stations other than B, situated at
selected distances varying from a
quarter of a mile to 50 miles away.
With sharply directive aerials a further
discrimination can be made between
stations at equal range but with different orientation.
It is desirable to
use pulses of the order of one micra
second or less, since the distance-selectivity obtainable, and the minimum
working range, are both inversely proportional to the duration of the pulse.
Marconi's Wireless Telegraph Co.,
Ltd. (assignees of W. Hansel!). Convention date ( U.S.A.), September 16th,
1943. No. 604438.
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'Wire orRectifiers
screw ended tubular rectifiers for Em.T. supplies
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SenTerCel
RECTIFIERS

Selen'um rectifiers of all types including Uniplate, tubular and spindle mounted stacks. Equipments
for s,ationary or vehicle battery charging, electrostatic precipitation, aircraft and vehicle engine
st rting, electroplating and similar electrolytic processes.
Power supplies for circuit breaking
and other operations.

Standard Telephones and Cables Limited
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SERVICE

FOR SOUND RECORDING AND
REPRODUCTION
Mobile, static and specialised recording units
Recording amplifiers, speakers, microphones, etc
Sapphire cutting and reproducing styli'
Blank recording discs from Sin. to I7in
and Double•sided

Single

Groove locating and cueing devices
A comprehensive range of accessories to meet every requirement of the sound recording engineer
A development of special interest to users of sapphire and
delicate pick-ups—THE SIMITROL. This is acontrolled micromovement easily fitted for use with any type of pick-up
OUR CDR48A RECORDER UNIT complete and self-contained,
measuring only 22in. x I4in. x 131in., incorporating 7-valve
amplifier, recorder unit, light-weight pick-up, speaker and
microphone and with many exclusive features, is now ready
for early delivery.

Portalve
Twin Channel Continuous
Recording System inco-porating
CDR48A RecorderlArnulifier
DR48A Recorder and EM48A Electronic
4Channel Mixer

OUR WELL-EQUIPPED WORKSHOPS ARE AVAILABLE FOR THE
DEVELOPMENT

OF

EQUIPMENT

TO

MEET

SPECIAL

NEEDS.

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, W.1.
CABLES: Slinsale, London.

TELEGRAMS : Sirnsale, Wesdo, London.

Vh ailed ate
OPEN
BAFFLE

REALISM IN
REPRODUCTION
D

coNsISTENTkY
tet,

%tale

for .. •

TELEPHONE: Welbeck 2371 (
4 lines)

PULLIN

I.

Multi- Range Test Set
Series 100

in reproduction is improved by
extending the frequency
response
downwards.
The arrangement illustrated with a W .15/ CS
for bass and W.io/CS
for treble, gives almost
lifelike results.
W.io/CS — I40/W .I5/ CS — 230/Separator —
65/EALISM

40'
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'48 BRICKS

A Service Engineers' Universal
Testing Set, with sensitivity of 10,000
Ohms per Volt.
St-ong metal case
with carrying handle— complete with
leads having detachable bull-dog clips
and test prods. Ranges:
AC/DC Volts: 10, 23, 100, 250, SOO,
I.000.
D.C. Milliamps: 2.5, 10. 25, 100, SOO.
AC/DC Microamps: 100 Mitroamps
on the 10V range.
Resistance ranges: 0-1 Meg.. ( 13.000
Ohms mid scale), 0/10,000 Ohms
(135 Ohms mid scale).

44'41-

Ask Your D aler or send for book " Loudspeakers"
by G. A. Briggs (
5,i-) in which acoustic loading is
ull ex bored.

Size Se x5r

Price f10-10-0 _

•

We can give early deliveries —
write for details:—
Address all enquiries to:—

WHARFEDALE WIRELESS WORKS

BRADFORD

Phone: Idle 461.

b
iniimii

ROAD,

IDLE.

BRADFORD

Grams: Wharf del. Idle, Bradford.

masmiummem

MEASURING INSTRUMENTS (PULLIN) LTD.
DEPT, .1, ELECTRINI WORKS, WINCHESTER ST., LONDON, W.3
TELEPHONE: ACORN 46.51/ 3 &
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The ' CINTEL'

UNIVERSAL OSCILLOSCOPE
A highly versatile laboratory
instrument of outstanding performance
Designed on the unit principle the 'Cinter Universal
Oscilloscope offers a basic instrument which is expandable at
will to meet your requirements. Units now available include:

eBasic unit, comprising console, Cathode Ray Tube
and power pack and calibration device.
eSimple time Base with frequency range from 5c/s to
KC/s.
eAmplitude Stabilised Time Base with calibrated
frequency range from 5c/s to 150 Kc/s.
eA.C. Amplifier with frequency range from 5c/s to
1.5 Mc/s.
•D.C. Amplifier with frequency range from oc/s to 5Mc/s.
•Double Beam Switch Unit.
eFive Beam Switch Unit.
200

CINEMA

r

TELEVISION

WORSLEY

BRIDGE

r.tik
•
,

Ltd.

ROAD,

LONDON, S.E.26
Telephone:
REGISICF,F1> TRADI

1 \ Rh

HITher

Green

4600

Manufacturers of Scientific Instruments and Photo-electric Cells

The World's
Best

e‘ coteu
nedefiell
Radio
Radio Communications Division

Expertly planned and superbly executed,
this all-purpose communications receiver
is yet another triumph for Redifon research
and development. No other receiver in
the world can equal its amazing range and
performance. Those services demanding
the very best in radio equipment will
readily admit that the higher cost of the
R.50 is more than justified by its amazing

performance and reliability.
Five degrees of selectivity, including a
crystal gate and crystal filter, are provided
and the sensitis ity is such that an input of
between 1-5 microvolts gives a signal/noise
ratio of at least 10 dB over the entire
frequency range of 13.5 to 26 Irc/s and
95 kcis to 32 Mc/s. Separate power units
for A.C. or D.C. operation are available.

REDIFFUSION LIMITED, BROOMHILL ROAD, WANDSWORTH, S .W.18
DESIGNERS it MANUFACTURERS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT
Phone: PUToey 5691
RC
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Our Silvered Mica Capacitors reach the
limit of accuracy which can be achieved
in a mass-produced radio component.
Our recognised technical standards will
satisfy those set manufacturers who wish
their tuning scales to be " dead on line."

Evidence of PROGRESS
The illustration above shows an ACOUSTICAL product
of ten years ago—an amplifier designed for high quality
reproduction of records and radio programmes.
Using push-pull triodes throughout—RC coupled throughout—independent treble, middle and bass coutrols etc., it
was considered about the best that could then be obtained.
Indeed the circuit is often specified today for high quality
reproduction.
A comparison of the performance with that of the QAt2/P
reveals the extent of recent developments.

Output deviation
within 20-20,000
c.p... range
.requency
within ±

range
db

QAI2/P

Improvement
achieved

3db

0.3 db

7 times better '%
power change).

I

Total distortion at 10
watts ( Both mode's
rated 10-12 watts).
Sensitivity ( r.m.s. for
lull output)
background
(equivalent
at nput)

Pre- Mar

noise
r.m.s.
•••

30-15000

15-30;000
CP.S.

2%

0.1%

0.2 v

0.0015 v

120
microvolts

microvolt

—65 db

Background for equal
;low) gain ..

—30 db
12

Load impedanc _
Internal Impedance
variable
extent ol
boost: and

Treble and bass con.
crois

curs.

.!.60

PRICE

variable
slope o,
boosts and
cuts.

£30

Increase
octaves.

of

Tele.:

Telephone

123 times more gain
with no background
increase.

15 db lower
ground.

back-

Better damping.
Wider range of control and slopes or
controls more accurately
designed
for
small
room
listening conditions.
59% less cost

Co., Ltd.
Huntingdon 361.

CLErkenwell 5977

THE TAYLOR
BUZZER

20 times less distortisn.

Manufacturing

HUNTINGDON.

14, NORMAN'S BUILDINGS,
CENTRAL STREET, LONDON, E.C.I

two

ek(levasTicen
Acoustical

STABILITY RADIO COMPONENTS LTA

This small buzzer has a number of
applications, such as continuity testing, a signal for
telephones and communication circuits, or as a source
of interrupted supply for bridge circuits.
It operates at approximately 500 cycles
per second, and the consumption at 3 volts is very
approximately 100 mA.
Also it will operate satisfactorily from 4 volts A.C. 50 cycles.
TAYLOR PRODUCTS INCLUDE:
MULTIRANGE
A.C.
D.C.
TEST
METERS • SIGNAL
GENERATORS •
VALVE
TESTERS • A.C.
BRIDGES
• CIRCUIT
ANALYSERS
•CATHODE RAY OSCILLOGRAPHS • HIGH AN..
OHMMETERS • OUTPUT
METERS •
INSULATION
TESTERS • MOVING COIL
INSTRUMENTS

TAYLOR ELECTRICAL INSTRUMENTS LTD
419-424
MONTROSE
AVENUE,
SLOUGH,
BUCKS,
ENGLAND
Telephone SLOUGH 21381 (
4 lines)
Grams & Cables " TAYLINS " SLOUGH

March, 1949
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Tellevisio

IDown ea
fi

recommended
types for use
with these
receivers
CUT

Cat.
Cat.
Cat.
Cat

THIS

2- Pin Special Standard

Terminals only

EKCO/

339 —
Yd.
386 — 1,16 Yd.
341
1/3 Yd.
387 — 6d. Yd.

Aerial e

50

Coaxial

80

Standard Coaxial Plug

341

Coaxial

80

2- Pin Screened Plug

386

Twin Screened

80

341

Coaxial

70

341

Coaxial

80

341

Coaxial

75

339 or 387

Twin Unscreened

80

Standard Coaxial Plug
Standard
3-Pin Special
Standard Coaxial Plug

341

Coaxial

80

Standard Twin Plug

339

Balanced Twin

75

PYE
AT

THEIR

CASTLE

WORKS,

STALYBRIDGE,

TWENTY-FIVE YEARS
OF SPECIALISED
EXPERIENCE
'The fines: proposition in radio's
easiest market " is a title not easily earned : it results from
aquarter of acentury's association with radio. Stentorian

11:

Extension Speakers owe their pre-eminence to faithful reproduction, handsome appearance and outstanding value.
Magnets in Alcomax, die-cast basins, cabinets designed to
give correct acoustic balance and maximum base response,
universal ratio transformer if required.
The Stentorian range comprises the Senior ( f5.2.61,
Junior ([4. 10. 6), Cadet (£4 . 0. 0) - all as illustration, fitted
with constant impedence volume control: Baby ( f2. 13 .
Minor ( El . 19. 6). T-ansformers extra in all cases.

i
t REMOTE CONTROL OF RADIO
Every Stentorian Senior, Junior and Cadet has
a control button enabling the user to switch the
receiver on or off from the extension speaker, no
matter how far it is away from the set.

This seeming

miracle is performed by the " Long Arm " — a small
compact unit which, fixed on or close to the radio,
operates any number of speakers.

Details on request.

Costs 35/
No

WHITELEY
L5

ELECTRICAL

RADIO

CO.

75
80

341

Auto Type Special

LIMITED

Coaxial

80

VIDOR

epu IP M ENT

72

Coaxial

ULTRA

Fir

80

Coaxial

34

Standard Coaxial Plug

RGD

Benan'n'el tin

Coaxial

SOBELL

AERIALITE

34 : 9

341

PHILCO

BY

341 Or

341 or 386

PHILLIPS

0

MCDE

so

387

3- Pin Special

/ MURPHY

TELEVIS1fJN AERIALS AND

Coaxial

2-Pin Special

MCMICHAEL

n
Li

341

" 339 Balanced Twin
or 386

Octal Plug

G.E.C.
C
/
MARCONIPHONE

0
7

80

Standard Coaxial Plug

FERRANTI

ü

Balanced Twin

Auto Type Special

FERGUSIN

I I, OF DO,NLEAD 1,,,,,,,,
S' •
HI COMMENDED
(OHMS,

339 or 387

Standard Coaxial Plug

CD'SSOR /
-i /
-DENCO
i

a

CAT
NO

TT, E OF
AERIAL PLUG

17

BAI,RD

)

OUT FOR REFERENCE

45

LTD

Purcha, Tax.

MANSFIFLD

NO

CHESHIRE.

o.
,

ENGLAND.
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into Top Gear. Marconi Test Gear is in the top class.

This is worth remembering because the quality of your repair work is only as good
as can be judged by your test gear.

If you could make thorough and accurate

measurements instead of comparative tests, no limitation would be imposed on
your technique. You could raise it to the highest level and so give unrivalled
service to your customers. You could, in fact, restore a receiver to its original
performance — make it as good as new! And all you need, to get into “ top
gear" is the Marconi Receiver Tester — a complete laboratory in itself. Ask
us to demonstrate it, or write for full particulars.

The

MARCONI

PORTABLE

Marconi
'41'.

Selling

Agents

ALBANS,

SIMPSON,

RECEIVER

TESTER

Instruments Limited
HERTFORDSHIRE

BAKER & CO.

LTD.,

AT

BRISTOL,

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER
The man who enrols for an I.C.S.
RadioCourse learns radio thoroughly,
completely, 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.

•

"releplIone:

LONDON,

BIRMINGHAM,

› t.

EXETER,

Albans
SWANSEA,

6161/5.

CARDIFF,

....

SOUTHAMPTON

BC45411. (The Famous " Command "
Communication Receiver)
Fitted 6 valves, types as follows:
3 I2SK7's.
112K8.
I 12SR7.
I 12A6.
Frequency Range
3-6mc's (50m- 100m) IF value 14I5kc's.
BC155B.
Exactly the same specification but
Frequency Range 6-9.1 mc's (30m-50m) IF value
2830kc's.
Brand new in sealed cartons. Unbeatable Value.
each

30/ -

Post 113

Full Circuit Diagram 11Either set convertible to Medium Waves with our
Special Coil Assembly,
Price 10/- inculding
Diagram of Connections,
Special Press-In Tuning Spindle and Knob 2113d.

230v. A.C.
COMMAND POWER
PACK

Write to the I.C.S. Advisory Dept stating yew
requirements.

FOR BC453,

BC454, BC455

Our advice is tree.

45 ,-

You May use this coupon

INTERNATIONAL CORRESPONDENCE SCHOOL Ltd

Dos: p,id

DM. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.C.2

wired

Please explain fully about your instruction in the subject marked X.
Complete Radio Engineering
Radio Service Engineer,
Radio Service and Sales
Advanced Short-Wave Radio
Elementary Electronics, Radar, and Radio

(BLOCS LETTERS PLEAAA't

Just

Address .

Clip

On.

No

Mains

Cord

fitted

ready for instant use.

H.
'ICS

Tested.

Alterations to Wiring.

These units are manufactured
by
us
exclusively to highest
standard.

DELIVERY PER RETURN GUARANTEED.

Age,

and

Fitted 6x5 Rectifier.

And the following Radio Examinations:—
British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics. R.A.F.
1.CS.
Students
for
Examinations
are
coached
till
successful .
Name

TYPE
TF 888

P.

RADIO SERVICES

Britain's Leading Radio
SS
Est. 1935.

COUNTY

ROAD,

Tel. : Aintree 1445.

LTD.

Mal Order Rouse

WALTON,

LIVERPOOL 4

Staff Call Signs: G3DGL. G3DLV

March, 1949
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QUICK ACTION TOGGLE SWITC11
AN APPROVED

COMPONNT

AQUALITY
SWITCU

c

e%ko

çcc‘‘

Cos4

e

e

at a

COMPETITIVE PRICE
PAINTON & CO LTD

KINGSTIIORPE

NORTI1AMPTON

A FINE INSTRUMENT
by

VALVE

VOLTMETER

TYPE

712

A. C. RANGE
0-1.5 V, 0-5 V, 0-15 V, 0-50 V, 0-150 V,
Balanced, Unbaianced and Differential.

0-5 V, 0-50 V, 0-500 V.
RESISTANCE RANGE
0-1,000, 0.10,000, 0-!00,000, ohms
0-1, 0-10, 0-100, megohms.
FREQUENCY RANGE
30 cis to 10 Mc:s with probe mounted.
10 Kt's to100 1.1c,'s with probe unmounted.

AIRMEC

T

his general purpose Airmec instrument possesses a high degree of
accuracy and covers a wide frequency range. Futhermore, it Is design-

D. C. RANGE

ed 'Or Doti- bench use and for face-mounting in a standard 19" rack. An
extendable low loss probe for use

at

high frequencies

is

provided.

Balanced, unbalanced and differentia. A.C. voltages may be measured, and
the circuit is arranged to measure posit ve and negative D.C. voltages
and Its use .ulness increased by the incorporation of a resistance range.
Weshould welcome the opportunity of sending you descs iptive literature.

LABORATORIES

LTD.

Cressex,

High

Wycombe,

Telephone: Htgb Wycombe 2060

Bucks.

4S
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Regd. Design
No. 85150e

FOR

. Automatic coolant regulation.
• Movement for pressure change.
Packless gland to seal spindle in high
vacua. Reservoir to accept liquid expansion. Dashpot or delay device.
Barometric measurement or control.
Pressurised couplings where vibration
or movement is present. Dust seal to
prevent ingress of dirt. Pressure reducing valves. Hydraulic transmission.
Distance thermostatic control.
Low
torque flexible coupling. Pressure sealed
rocking movement. Pressurised rotating
shaft seals. Aircraft pressurised cabin
control. Refrigeration expansion valves.
Thermostatic Steam Traps.
Pressure
amplifiers. Differential pressure measurements. Thermostatic operation of
louvre or damper.

EXTENSION
SPEAKER
by

£4. 4. 0.

1949

DRAYTON ' HYDROFLEX'
Bellows, with tube from which
it is made in one operation

"BAFFLETTE"

Walnut

(Mahogany

MaiTh,

£4. 10. O.

FOR BETTER REPRODUCTION
Fitted with precision- built 8"" P.M. Unit.
Four Models
JUNIOR.. ..
STANDARD ..
DE LUXE

..

CONSOLE ..

••
••
••
••

Mahogany

..

Hydraulically formed

65 -

59 .6

.. £ 4 4 0
£4 15

0

.. £6 15

0

£4 10

0

"Hydroflex" METAL BELLOWS with a

£7 10

0

in operation unobtainable by any other method

'fortuity of life, performance and reliability

All available with Transformers, 86 extra.
Seamless, one-piece, metal bellows combining the properties of a
compression spring able to withstand repeated flexing, e pacldess
gland and a container which can be hermetically sealed. Made
by a process unique in this country; no thicker than paper the
walls range from 411000" to 7/1000"), they are tough, resilient and
every bellows is pretested and proved during forming.

Made and Guaranteed by

RICHARD ALLAN
CALEDONIA

ROAD,

Tel : Batley 1123.

Le
¡pe
Zeo

BATLEY,

YORKS.

' Grams : Acoustics, Batley.

Write for List No. .
V !,00-1

( 13 7)

ORATION REGULATOR I INSTRUMENT CO. LTD., WEST DRAY 7ON,

Pushbutton?

TELE RADIO (1943) LTD.
177

EDGWARE

Steel Chassis

ROAD,

Slider?
Rotary?

LONDON, W.2

I7in. a 10in. x 3in.
I7in. x 10in. x 2in.

Aluminium Chassis hin. x 10in. x 3in.
I7in. x 10in. x lin.
„
lhin.x6in.x2in.
le
Bin. x 61m. x lin.
Standard chassis brackets, per pair

12
10

6
6

Band Selection?

11
II
9
7

6
0
0
6

Circuit Selection?
Tap Switching?

5 6
57
90

Heavy duty racks ex-W.D. 4ft. 10in.
Heavy duty racks ex-W.D. 6ft.

6
0

Carriage charge on racks

7 6

Chromium plated handles 3in. x fin, per pair

6 6

Whatever it is-the answer is always
OAK!

DURAL PANELS FINISHED BLACK CRACKLE
14 SWG

I9in.
I9in.
I9in.
I9in.
I9in.

x 10}in.
x Ben.
x 7in.
x 51in•
x 31m.

9
8
7
6
5

6
6
6
6
6

I9in.
I9in.
I9in.
I9in.
I9in.

x 10}in.
x 13Iin.
x lin.
a 51in.
a 31m.

13
12
10
8
6

6
0
3
3
6

Prestopunch for chassis hole punching up to 16 SWG soft
steel or aluminium ; complete with 11m, punch and die

21

0

Additional punches and dies available in sizes iin., sin., sin.,
lin., 11in., dia
all

4 6 each

1.1

10 SWG

ee

Equalised

pressure,

double

contact clips and floating rotors are
exclusive features embodied in all
special or standard type OAK switches

WITHOUT

QUESTION

SPECIFY

SWITCHES

Please include sufficient for postage and peeking
Send for 1949 cataloguo-9d. post free
'Phone : Paddington 6116 and 5606.

Ambassador : 5393.

BRITISH N.S.F. CO. LTD., Keighley, Yorks.
Sole

Licensees

of

OAK Manufacturing

Co.,

Chicago

March.

I94()
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PARTS
but not too
intricate
for

Bullers
Made in Three Principal Materials
FREQUELEX

An insulating material of Low Di-electric Loss, for Coil
Formers. Aerial Insulators, Valve Holders, etc.
PERMALEX

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

BULLERS

LOW

LOSS

CERAMICS

A Condenser material of medium permittivity.
For the
construction of Condensers having aconstant capacity at
all temperatures.

BULLERS LTD.,
relegrams :

Bullam

6, Laurence Pountney Hill, Londor, E.C.4
Cannon, London -

Phone:

Mansion

House 9971 ( 3 lines)

Visitors to our stand will be intereszed in the development of
Victoria instruments during the pact twelve months.
New,
advanced instruments and their applications will be demonstrated, and technicians will be at hand for advice on any
matters relatirg to our products.

PORTABLE TEST SETS
Robust moving iron Instruments_

Suitable for the Electrical

Contractor or AJtomobile Electrical Engineer.

wx

Size:
21," overall
complete with carrying strap

Illiflifli

1
1,111111

91 1. 1.1

Thesecominnedmstrumentsaremacemmanx
standard ranges. Coma,nation examples:
260V
15A
25V
25A
Other

A.C. or D C.
A.C. or D C.
A.C. or D.C.
A.C. or D C.
Combinations to

B.LE OLYMPIA •

4" Large Open Scale. Mirror
Scale can
be
supplied
if
required.
RANGES:
A.C. From 1V-10kV
25uA-100 Amps.
D.C. From 5mV-I0kV
5uA-5000 Amps.

Stand Ifo.C.52

VICTORIA
Proprietors:

order

SQUARE FLANGE METERS

INSTRUMENTS

V.I C. ( 8ournemouth) Ltd.

MIDLAND TERRACE. LONDON • N.W.10
1101

'Telephcne:

ELGar

787112

eidoezewt,.,k
a/ze made
uneenmonly welt

50
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A NEW B.P.L. INSTRUMENT

March, 194,9

STARS-fr SALE! *
MI:alai:are Radio
Altimeter C R 0
Indicator unit
type
1-152-AM.

DC/AC

ermer

CONVERTERS
Input 24v 8e DC. • tput 230v 100e
50c/e AC continuous rating.
Ball
bearings. Brand new in atout wood
carrying case 15 X 10 X 8.
AB ref: OP 24/24.

£3.15s.

III

raromaise

935

Oat

:d.

ofbi 30/.
2
/
6
Its Gort

4aifd
3/2
8mfd
3/6
16 mfd
4/7
8.8
4/9
8+16
6/1
liine
6/11

Receiver
Manufacturers surplus
2 - 3 ohm voice coil.
:

Made in USA.

gebitte&S
B
NEW
All 500v worlcing
Card carton type

'rece
le P.m.
Stem
THE VOLTASCOPE—A combined valve-voltmeter and
oscilloscope.
VALVE-VOLTMETER—Infinite Input
Resistance for D.C. ranges 0 to 300 volts. A.C. ranges
0 to 150 volts in 5 ranges.
3f inch scale meter.
OSCILLOSCOPE-3 inch screen tube provided with
balanced amplifiers for Y and X plates giving a 5 times
trace expansion.
Maximum sensitivity 150mVicm
Response from D.C. to 100 kcs.
Limited quantity available for early delivery.

Comprining3DP1
3"
short persistence CR tube
4000/s pack, 212 RC rectifier,
3
midget 6AG5 deflection amplifiers
giving circular trace.
As new in
black crackle case 11 n 6h n 6+.

4
1'7/6

Vertical Metal Cans
8mfd 4/4 lerafd 5/4
32
8/4
8+8
5/9
16.16 8/6
Post 3d each
12 Resorted Poet Pre.

S'Ari5FAcrtoet QuAltntrrEED

Olt

Htecic
CceiOnsSEOS

10/6
80 mf6 250vAC so king
Size 9x6x4. at 13 lb.
Brand new in original
packing. Ref. 422/214

C0,1514- gEFUNORD

INSTANTLY!!

PHONE

58927

BRITISH PHYSICAL LABORATORIES
HOUSEBOAT WORKS, RADLETT, HERTS.
Tel-

69-71 CHURCH GATE•LE10ESTER

Radlett 5674-5-6

Wireless Set No. 19. Supply Units No. 1.

eite7,,,àdee /den,

The portable power
unit for the renowned
"19" set. Comprises
a powerful rotary
transformer with
associated smoothing
circuits including electrolytic
condensers.
On-Off control switch
on front panel with
fuses and signal lamp.
Input I2v. D.C. Outputs (a) 275v. 110 m ' a
D.C. ( b) 500v. 50 mia D.C.
Housed in asteel carrying
case with handle. A useful supply for RX and TX. ONLY
25/-. Carriage Paid.

MODULATOR TYPE 76

1-•
)r.WV
1,
ee
daeieval

A 9- valve equipment comprising 2 stages—I.F. amplification
(560 Kc/s), Detector, A.V.C., separate B.F.O. and Istage audio
output ( phone). Also 4 valve push-pull modulation amplifier ( Ivalve used as A.F. oscillator on M.C.W.).
Complete with valves and power unit (24v. D.C. input with
2outputs of 250v. D.C.).
Valve line- up:-2KT33C; 2EF36; 3EF39; IEBC33; and IEF50.
Brand new and complete in transit case 50/-, or, less
valves, 30-. Carriage and Packing 7/6.
¡You are cordially invited to inspect our huge range of radio
and allied equipment at our new showrooms OPENING
MARCH 15th at

MOS

THE RADIO CENTRE
33, TOTTENHAM COURT RD., LONDON W.1.

Telephone: MUSeum 6667-8-9
.11leennmunientione Amid be ern, to 31,1 ,1Order Supply Co., Depr. W

thé

,

.11 arc h 1949
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Three type 36EHT60 rectifiers.
each only 311 - long X " dia, will,
from apeak pulse input of approx.
4,500V obtained from the standard
line scanning output transformer.
give an output of about 10kV at
100µA, used in the tripler circuit
shown on the left.

E.H.T. may be obtained from the standard
line scanning output transformer without
any alteration whatever. Simply add three
36EHT60 rectifiers in a tripler circuit and

W

you will obtain 10kV for your tube anode
supply. Simple
efficient
reliable.
Other sizes of rectifier available for lower
or higher outputs.

C/WESTINGHOUSE

D)

ESTALITIE

36EHT METAL RECTIFIERS
Write for data sheet No. ,
50, to

Westinghouse

Brake & Signal

Design

Co., Ltd.,

Dept. W.W.3.

82, York Way,

King's Cross,

London,

N.I.

for purpose is

as important in radio servicing as in
nature.

The

Weston

Model E772

Analyser has been designed to make
the detection of electrical faults as
simple and speedy as possible.
features

include

high

Its

sensitivity

(20,000 ohms per volt on all D.C.
ranges),

wide

range

coverage

and

robust construction— its quality is
unsurpassed.

Please write for details.

WESTON""
SANGAMO WESTON LTD. .

ENFIELD .

MIDDX.

Telephone : Enfield 3434 & 1242

52
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NEW

instruments

STAN ELECT

The TWENTY M ILLION

UNIVERSAL

MEGOHMMETER

LOUDSPEAKER

A

new instrument for
research and Industry.
Covers the entire resistance range from o.; to
zo,000,000
mcg oh ms.
Two test voltages, 85v
and 5oov, are provided.
A six-inch mirror scale
enables readings to be
taken
accurately
and
quickly.
Designed for
testing cables, resistors,
condensers and all insulating materials.

Weatherproof, Compact,
Robust Die-cast case and
grille in Silicon Alloy.
Full Frequency Range.

High Performance
Low Price

E7/10/0 Complete.
•

Subject to Usual Discounts.

STANDARD ELECTRICAL ENGINEERING CO.
ELECTRONIC INSTRUMENTS

17
S.

PARADISE

Stanelect House, 16, Heneage
Leadenhall
Street,
London,

LTD

ROAD • RICHMOND - SURREY

Telephone : Avenue 1633.

Lane,
E.C.3.

Cables : "Staneco," London.

"You're CERTAIN to get
it at ARTHURS
BUT are you protected
the amazing

against

BURGLARY by

TRAVERSE
BURGLAR

PROOF

The greatest security invention
send for descriptive leaflet.

*

ever.

LOCK?
Come to see

it or

\I

SYDNEY S. BIRD e.etow,-(id

VALVES : We have probably the largest Stock

of valves in the Country.
Send your enquiries.
will reply by return.
PICK-UPS.
£4 II 0.

Decca £6 14
Adaptors 5'-.

We

CAMBRIDGE ARTERIAL RD, ENFIELD. MIDDLESEX

6.
Decca head for Garrard
Connoisseur £4 II 0.

REMINGTON FOURSOME
210-250 v. AC DC

SHAVERS

ALL AVO AND TAYLORS METERS.

£7 17

6

List on renue t.

hem•

FROM ANY

ALSO STOCKISTS OF ALL DOMESTIC APPLIANCES

Terms C.O.D.
or cash with order,

Gray House, 150, Charing Cross Rd.,

Our Only Address London, W.C.2
ELECTRICAL TELEVISION & RAD'O

TEMp/e Bar 5833 4

ENGINEERS

D.C.

MtlinS

Valradio
Convertors
wil'
provide
adequate A.C. for Television, Radiograms and the like from as low as
I2v. D.C. input.
We give two examples from the VALRADIO Range.
Models for special inputs or outputs
may be ordered

EST.
1919

ARTHUR GRAY. LTD.

'
Gram, - Cepaca, Enf ,e1.1 .

Television

London's Oldest Leading Radio Dealers.

PROPS.

.,fie/cf 2071.1

VALRADIO

JI

e

MODEL 230;300
D.C. 200-250v. A.C.
200-250v., 300 watts,
50 or 75 c.p.s. £16

• MODEL

230/200/110
D.C. 100-110v. A.C.
230v.,200 watts,
50 or 73 cp £
14

VIBRATOR
CONVERTORS

Leaflet detailing all models from :—

VALRADIO

LTD.,

57,

FORT ESS

RD., LONDON, N.W.5
Telephone; Cullfver 5165

March, 1949

WIRELESS

Rate 13/- for 2 lines or less and
line or part thereof, &maws lines
2 words plus 1.1-. Press Day :
Pest Tuesday, March 8th. No
for errors.
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stamp
for
illustrated
brochure.-Coulphone
Radio. Ormskfik, Lancs.
l2528
OCAL station feeder unit, £ 5/5; 6- watt
1-i Push-pull
high fidelity amplifier, £ 12/12:
data sheets on request.-E. A. D., 18, Broad
Rd.. Lower Willingdon. Sussex. [2776
A MYLIFIERS new 60watt heavy duty p.a.
modes, built for continuous rating and
rack m unting. £40; ear.y de.ivery. send for
spec.-Broadcast at Acoustic Equ.pment Co.. Ltd.
Tombland. Norwich.
(
290
A LL types of equipment, A.M.. F.M. and T V.
.fl. rece.vers, control and test gear designed
Our new modern transformer factory
and/or built to specification.-Write for quotaand laboratory are now in operation and
tion
to J. Mort, B.Sc.. A.M.I.E.E.,
BCM/
equipped with up-to-date machinery for
HIFIDEL, London. W.C.I.
[ 2939
THE supreme small amplifier fcr record and
the manufacture and testing of quality
1
radio reproduction! Felicity 5- watt response
components.
Increased facilities have
level 40-15.000 cps d stortion not greater than
enab cd us to improve our service. As
1%. Price now only £ 14/19/9.-F.S.R.. Ltd., 87a.
well u having 100 different types of transU
er Richmond Rd., Putney. S.W.15. [ 2727
formers and chokes available from stock,
.C.348 American receivers, new, £ 18/10; R.28
we can wind to specification within 14-28
American
10- valve receivers, new, 45/-;
British Navy type 76 3- valve receivers, new, in
days 'depending on the quantity and types
case, with circuit. 30/-" all carriage paid.-G.
involved. Our range has been increased
Lawrence & Co.. 3, Shaer Place, Liverpool.
to cover power transformers up to 25
IINIOR version of Wiiliamson's qua.ity amK.V.A. and we shall be pleased to send
Offer with specified output transformer.
our catalogue and stock list upon request.
12 watts 7 valves. £ 16/16; 5- valve a.c. mains.
8- watt push-pull amplifiers, with output transformers. £ 9; Celestion
12in P.M. speakers.
3- ohm
voice
coil,
75/-.-R.
T.,
64.
St.
Leonard's Rd.. London. S.W.14. [ 2400
* * * * *
ONNOISSEUR'S receiver-world-wide results
on h.ghly sensitive 10- valve commun.cation
receiver or. by change of switch, very high
quality reception of local stations on non- superhet high fidelity receiver; basis rebuilt R1155,
9-1.500 metres, PX4 push-pull quality amplifier. ,
bass and treble controls ( boost and cut), gram
input, new panel, and other refinements; write
for details, or call for demonstration: R1155
specialists, receivers repaired and re-aligned.
Our standard components, as listed, are
also modified as above, or to your requirements;
available from stock and can be collected
R1155 circuit and values. 2/- post free.-R.T.S..
from our Sales Office at King's Buildings,
Ltd.. 5, Gladstone Rd.. Wimbledon. S.W.19.
Dean Stanley Street, Millbank, WestTel. Lib. 3303.
[ 1266
minster, S.W.I. Tel. Abbey 2244 (250
rrHE Mighty Midget radio with the monster
voice. Universal mains 200-250v, 3 valves
yards from Big Ben).
Hours 10 a.m.plus rectifier. highly polished walnut cabinet,
1 p.m. and 2-5.30 p.m. ( Mondays to
latest British valves and ballast tribe. high Q
Fridays only). Kindly note this address is
iron- c-red coils. wave- range 200-500 metres, 5mn
for stock sales only.
high- flux speaker, no earth or aerial reqd.. low
power consumption, no line- cord, 3- watts output; sent by return for the astonishingly low
price of £ 6/19/9 fisc!. P.T. and 1 year's guarantee, c.w.o. or c.o.d.. carriage 2/6: Illustrated
*
*
*
*
leaflet W.W. 242d; also 4- watt audio amplifiers.
eck-up and tuner inputs, volume ' tone and
feedback controls. 100-250 a.c.. £5119/6 carr.
-N.R.S.. 102. Parkhill Rd.. London. N.W.3.
HE Spencer-West type AC/2 television preamplifier is designed by S. S. West, M.B.E.
We extend a cordial welcome to our
The first viewer to reCeive the Alexandra Palace
transmissions outside the normal service area.
friends in the trade to visit us at Stand
A great deal of experience and modern c:rcuit
No. 71 at the R.C.M F. Exhibition held at
features ensure optimum performance.
The
Great Hill, Grosvenor House, London,
AC/2 pm- amplifier is not just an additional
W.I. on March Ist-3rd.
As well as
valve stage.
It is a carefully designed low
displaying a selection of all our products,
noise line amplifier incorporating its own filtered power supply unit.
It la completely
we are giving a Demonstration on
screened electrically and mechan catty.
ConHarmonic
Distortion in Audio Transnected in the aer al feeder, preferably as near to
formers. Call on us and have achat about
the aerial as is convenient. results will surpass
that transformer problem.
those obtainable with a highly sensitive receiver.-Particulars from Spencei-West, Quay
Works. North Quay. Gt. Yarmouth.
12868
TTNIVERSAL ELECTRONIC PRODUCTS. 36.
Maryiebone High St., W.1. Welbeck 4058.
Specialists in the design and manufacture at
ELMBRIDGE
67374
high grade fidelity gramophone reproducers and
radio units. If you are interested in obtaining
the finest possible reproduction from recorded
music we invite you to hear mar equipment
demonstrated in conjunction with the Wilkins
and Wright coil pick-up and the Wharfedale
corner cabinet speaker. We will gladly give you
a quotation for the conversion of- your existing
radio gramophone into a first-class reproducing
instrument, or for the design and construction
of equipment to your own special requirements.
Write for descriptive leaflets of our range
fidelity amplifiers and radio tuning unite.

L

TOLWORTH
FACTORY

W
J

C

LONDON SALES
OFFICE

pf

R.C.M.F. EXHIBITION

PARIBIDGE
e

TRANSFORIVIERS LTD

Roebuck Road, Tolworth, Surrey
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amplifiers 4-25 watts. 4-watt model.
modern style chassis. tone and vo ume controls. a.c. mains. £4/10; 10- watt with p-p6V6
cutout stage, high gain, twin input channels
NFB. £ 10; 25- watt p-p6L6 output, bass and
treble tone controls. Imhof case, very h•gli gain.
E23; stamps for catalogue of exclusive products;
trade terms.-Midco Radio, 19 Newcomen Rd..
Wellingborough. Northants.
et
12869
.J.R.
ELECTRICAL
ELECTRONIC
DEVELOPMENT
Ltd., Hubert St., Birmingham. 6 ( Aston Cross 2440). the Midlands
specialist manufacturers of high fidelity equipment, for
W.W. Williamson. ' " Electronola."
and other quality amplifiers built strictly to
specification with finest components available:
also tone control stages, loudspeaker cross-over
units, contrast expanders and radio feeders:
send 214d stamp for full details and prices. [ 2233
ECgIVERS for West Country amateurs:
Eddystone 640. £27/10 cash, ex- stock, no
tax, or terms £ 5/15 down -I-6/- for 78 weeks,
send for details; Eddystone 670, the personal
receiver for marine use, 10-51 and 110-575
metres, 4 bands, a.c./d.c., 110-230v, internal
speaker, £46/0/7 inc.. now available for home
use; Eddystone 680, the new super comm. re ceiver for commercial use and for discriminating
amateurs. 13 valves. 10-612 metres, details on
application. £85 cash, no tax, a few available
for early delivery; G.E.C. BRT400, a high quality
14 valve comm. receiver. 9.1-2.000 metres. a
refined design with a considerable performance.
£120 cash, early delivery, carriage paid, send
for details.-G. N. Pill As Partners, 49, Cobcurg
St., Plymouth. Tel. 2239.
[ 300 1
OODSELL. Ltd., 40, Gardner St., Brighton,
1. Sussex.-The finest range of amp.ifiers
available to Williamson's spec.fication. K.T.66
at £22; P.X.4 version at £ 17/17/6; and without
a doubt the finest of all. the P.X.25 amplifier
with two chassis and two power packs for 500
and 275 volts nt, at £28/7, carriage extra: all
on black crackle steel chassis. K.T.66 and P.X.4.
14X10X3, P.X.25, two chassis. 12 1/
2X8 1
/
2 )(2 1
/s.
paper condensers fitted on ht. except in P.X.4,
which has paper for reservoir Partridge transformers as standard, all valves B.V.A., beautifully finished wills enclosed double fuse holder
and recessed mains input: for use with above
or any good amplifier, our tone control unit.
separate 6- way treble and bass control boost and
cut available by turning a switch. 2 valves. LAU
at £6, or high gain with E.F.37s at £ 6,6; also
quality feeders, including a specially designed
superhet ( 2- band) for fidelity reception, variable
selectivity, distortionless detector, etc.
Components for Williamson: Partridge mains transformer, 57/-; chokes. 21/6 and 31/6' output
transformer, £5; R.T.S. output tropical finish.
to specification. £3/7/6. Six useful books: The
Brimar Valve Manual. 2/6; " Loudspeakers," by
G. A. Briggs ( Wharfedale), 5/-; Denco Bulletins,
013T 1 ( Practical Design of Receivers using
Maxi-Q coils); DBT2 ( Design and Layout for
Turrets 6 .
3s 7); DBT3 ( Design and layout for
C.T.4 Turret). 3/- each; Partridge Manual. 5/-;
please add 3d postage.
[ 2747
RECEIVERS . AM PLIFIERS - SECOND -HAND
.W. SMITH is CO. (RADIO). Ltd., offers the
following sound and perfect.
TELEVISION.-Ex-R.A.F. R3585 receivers, complete 45m/cs T/V unit with E.F.50 valves.
£5/10; receiver R1143 100-125m/es, complete
with valves 4 VR 91.3.VR53 I. VT52. 25/- each:
type 25 receivers with 2 EF39.1EK32.IEBC33.2
EP36 valves. 17/6 each; television ex-R.A.P. type
1355 Ideal receiver for long range tele., complete with valves. 29 ,6: ex-Admiralty Responcer
units. type W4709. brand new, complete with
valves suitable for television, crystal multipliers.
brand new, in sealed boxes with 2 807 valves.
29/6 each; ex-R.A.F. aerial coupling units with
0-3 and 0-6 thermo meters, type 39, brand new,
7/6 each; Sin R.A. speakers, with trans.. 14/6
each; S. T. C 30- watt ac mains amplifiers, less
valves. £4 each; ex- Admiralty 60- watt amplifiers.
ac mains, less valves, £ 6/10 each; Polystrene
1:,( n slugged coil formers for television. 4/9 per
dozen; 0-5 m/a. meters. 2in m/c. 4/9 each; 0.5
amp thermo meters. 3/9 each; 0-20 volt 2in m/c
meters. 3/9 each; 2-speed dials as fitted to the
26/27 U.H.F. units. 5/- each: chokes. 200 m/a
5 H, 3,6 each: 250 rn/a 7 H. 8/6 each; 0-20
amp ac meters, 7/6 each; 4mfd 1.000 volt mansbridge. 3/- each; 12- volt cut-outs, 3/6 each;
12- volt viborator packs. 5/6 each; 24- volt dc230- volt ac rotary convertors, 100 watt, 72/6
each.
G. W. SMITH & Co. ( RADIO), Ltd.. 3, Lisle
St., London. W.C.2. Tel. Gerrard 8204. Open
all day Saturday.
[ 2951
RlÓ0 in very good condition. with manual and
speaker: £ 32; 1155. £4.-Box 4031. [ 2823
elONVERTED 1155, W.W. pack, working well:
£13.- Hayman, 56. Woodstock Rd., W.4.
ALLICRAFTER SX25 Super Defiant. wood
fl condition; £20.-33. Queensmill Rd., 8.W.6.
MICCOPHONE type model E.C.2 8- valve
LA £ 14.-Alford. Castle Hill, Longtield. Kent.
.C.348. as brand new, power pack, handbook.
etc.; £ 15.-18. Balmoral Dr., Timperley
Cheshire.
[ 2895
AR radios ( Philips), 12volt. 5- valve. splendid
value; £ 15.-Boydfield
Electrics,
Ltd..
Prestwick. Scotland.
f2704
"TELEVISION. Marconi model 461, IncorporatJ.
Mg powerful four-wave radio receiver, large
outstanding walnut cabinet. In superb condition.
giving picture 10X8; price £96. carriage paid.Young. 16 High St., Hyde. I.W.
[2699

C

Readers are warned that Government surplus
components which may be offered far sale
through our columns carry no manufacturer's
guarantee. Many of these components will have
been designed for special purposes making them
unsuitable for civilian use. or may hove deteriorated as a result of the conditions under
which they have been stored.
We cannot
underta.e to deal with any complaints regarding
any such components purchased.

Pronucts. 92
Leathwaite Rd.,
4889.
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\USSR for sale, perfect; £20 or offer; owner
I'
emigrating.
BRS16802.-F.
Burney,
17.
Longlield Rd., Tring. Herts.
[ 2848
n- Valve
Armstrong
superhet
chassis.
3
V
speakers. 8. 9 and 10in crystal pick-up.
ased end 1947; £20.-Box 4034.
12830
ALLICRAFTER Super Skyr,der SX17. crystal S- meter amplifier, recently overhauled.
-5, Station Rd., Benton. Newcastle-on- Tyne.
TJUIRELESS World 2 R.F. 3 valve quality
TV tuner for use with quality amplifier; £6110
including valves; new and unused.-Box 1384.
C342, with 230/110v transformer, output
21
/ ohm. variabe noise limiter; £30.2
" White Heather." Crampmoor, Romsey, Hants.
QUPERHET radiogram chassis, 3 W.S.. 7- valve.
eJ CL33P.P. output, guaranteed; £ 11/11.-25.
Percy Ave., Kingsgate. Broadstairs, Kent. [ 2853
only, as new Ferranti 12v car radio. surplus
to requirements; to clear, £ 18, list price
£36/19.-Enflelds. 77, High St., Midsomer blorton.
[ 2607
amplifier, 2 12M Goodmans. record
player. 2mc microphones, 1,000w. spotlight,
approx. 100 records; best offer over £65.-2a.
Leslie Rd.. Leytonstcne. [ 2882
RUNSWICK BGA/3 R. gram, 10v P.P. output, 5- wave, 6.5-200m 200/50 a.c., Collar°
changer, crystal pu., unpolished walnut cabinet;
£48.-E. Scarlett, 6, Grantham Rd., S.W.9.
RITISH acoustic cinema amplifiers, ht. and
field energising units. including large metal
rectifiers and power transformers, in five metal
rack cases, some three part sets, no valves; £ 15
the lot.-Young. 16, High St., Hyde, I.W. [ 2700
MATEUR, must sell, H.R.O. with coils. in
fitted case, £35; BC- 348, adapted for mains,
with 6V6 output, £ 15; M.C.R.I. with mains pack
and all coils, fitted with slow-motion dial. £ 5;
no offers.-Airey, 101, Thornton Rd.. Morecambe.
ewatt gram , amp.ifiers complete, rack
V
mounting. twin chassis. heavy duty iron
cored components: 2. PX 25 in pp with valves.
£6/15; less valves £4/10. plus carriage.-Broadcast It Acoustic Equipment Co.. Ltd.. Tombland
Norwich.
[2907
0 1124D R.A.F. rec., six universal valves, conit version diagram, with gen. for television
sound adaptability, bargain. 18/6, carr. pd. recs..
AR88L.F., 1155, for sale; wavemeters, 160 to
260 mc/s, 35/- each; acoustical 30- watt amplifier. £ 14.-J Rae, 39, Penn Rd.. W'hampton.
AR88D receiver, as new, in maker's
_Lb packing, with handbook and R.C.A. phones.
£45; R.C.A. 50- watt amplifier, brand new and
crated, 110v, but easily adapted for 230v. £ 16;
see also Test Equipment section.-Pickering,
32. Sherington Ave., Hatch End, Middx. Hatch
End 789.
[ 2915
RAND new condition R.C.A. amplifiers for
230v a.c. operation, magnificent ventilated
steel case, finished grey wrinkle enamel, valve
line up: 6J7-6J7-6J7-6j7-6L6-6L6-5U4G. a fine
quality product; price, carr. paid, with circuits,
£16/5. or less valves, £ 13/15.-Lawrences, 61.
Byrom St., Liverpool. Cen. 4430. ( 2736
MieI l 1132A receivers,
11- valve.
100-126 me's,
it £ 5/19, type 6F indicator. VCR97, 4 EF50.
2 EB34. etc., just right for television or oscilloscope. £ 3/17/6; type 74 indicator. 91n CRT, complete with focus and deflector coils. 3 DET19, 2
6V6. 2 EB34. etc.. £4,17/6; 115volt a.c./d.c.
motors, Uhp ( not rotary convertors),
pulley
fitted, £2; 136456B modulator. 1 12.15, 1 1625
(12volt 807), 1 VR150 ,30, transformers, etc..
with circuit for conversion to audio amplifier,
brand new, 19/-; Hallicrafters S27, receiver.
FM- AM, 27.8 to 143 men. 110-230volt a.c.. £ 29;
all above are carriage pald.-A. C. Steadman,
230. Chellaston Rd., Derby.
[2705
F units, type 24 8/6 ea., 24 mod. 27 ( 65-85mcs). 8/6. plus 1/3 post; types 26 and 27
21,- ea., plus posthge. all with valves; R.C.A.
crystal cal wavemeters. 200kcs-20mcs, as new
in transit case. phones and manual. £ 6/10 ea.;
H.R.O. Senior with valves and crystal less coils.
£20 ea.; AR 88, perfect. £ 60: R.A.P. Special.
20-130mcs. £ 60: S27. £ 30; S27 less valves and
S meter. needs clean and overhaul. £ 15; Marconi 52. 13 valves, crystal cal. I. 75-16mcs. as
new. £ 12: IF transformers. 465kcs. 9/9- pr.;
200:ccs, 8/-: 13mcs, 7/-; 16mcs. 7/- per pr. All
types of components. etc.. in stock; s.a.e. for
our lists will save you pounds.-H. Engiish. Rayleigh Rd.. Hutton. Essex
[ 2879
NEW LOUDSPEAKERS
HARFEDALE speakers, valves, at list prices,
hlstone transformers and spares; requirements to Albert Innes, Ltd.. 10, Wells Rd.. Ilkley
RITE for details of the new Flexicone conversion which considerably improves reproduction of speech and music to existing speakers.
-booker's Quality Radio, 106, Davidson Rd..
Fast Croydon.
11.923
rin HE Tridem range of twin bass vented enI
closure corner cabinet speakers remain unchallenged, hand made cabinets; prices complete
from £ 12.-F.S.R.. Ltd.. 87a. Upper Richmond
Rd.. Putney. S.W.15.
f2728
ROADCAST new model pm ,12.12in die cast
frames, Ticonal magnets. 15ohm, 12watts,
detachable cones. 12.500 lines. standard £5/15;
Hi- PI twin cone £ 6/10.-Broadcast & Acoustic
Enninment Co. Ltd., Tomb:and, Norwich. [ 2903
EST types and makes only recommended and
supplied; 5In 12/6, 61
/ in 16/-, 8M 18/6,
2
10in 26/-. transformers 4/- extra; Wharfedale
Golden 10in 3 or 15 ohms Coils, 75/-; Celestion
P44 12M 2/3 ohms. 75/-; Rola 012 15 ohms.
130/-; R. tit A. energised 1400 ohms field with
trans.. 25/-; sent by return c.w.o. or c.o.d.N.R.S., 102, Parkhill Rd., London, N.W.3. [2958
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A NEW SYMBOL
is presented to you to associate with
Hartley-Turner Highest Fidelity Reproduction. We have often been asked
why we don't put our name on our
speakers and we have replied that we
didn't think it necessary. On agood set
no one could mistake it for any other
make, and on abad set, well....
But the Hartley-Turner 215 Speaker is
gradually being used in ever-increasing
numbers all over the world, particularly
in the U.S.A., and the time has come for
us to let the world know what it is and
where it comes from. So on goes the
symbol.
When you see it on speakers, amplifiers,
radios, or anything else in that line, you
will know it indicates pride in craftsmanship and pride in performance.
You in Britain who are not as yet numbered among our customers may not
realise what you are missing, or why the
rest of the world is making abeaten path
for " our better mousetrap."
You
should be doing so too, and the only
thing that will ensnare you is the pride
we take in our craftsman and artistic
ability, added to a proper humble
knowledge that we still have far to go
before we or our products are perfect.
But we will treat you intelligently and
efficiently, and that is not so common
these days.
THREE

H-T HIGHSPOTS

The 215 Speaker,
former £3).

£9 (Output trans-

The Selected Record
with supplements.

Catalogue, 25-,

New Notes in Radio, 2/6, the only guide
to hi-fi.
Catalogue and literature free.

H. A. HARTLEY
CO.
152,

LTD.

HAMMERSMITH

RD.,

LONDON, W.6. RIVerside 7387

30 w
B

B

A

l

DMA.

B

R

Type 320 5-wave band coil und.
A comprehensive pre- aligned assembly consating of switch, complete set of aerial, H.F.
and oscillator coils and all associated trimming and padding condensen for 5-wave
band operation with tuned H.F.stage on all
bands.
All coils have dust iron cores for
inductance adjustment. A six position switch
is used with provision for pick up connections and H.F. muting on the sixth position.
For use with any of the standard frequency
changer valves ( 6K8. ECH35 etc.) and an 1.F.
frequency of 465 Kc.
Ranges : 1, 13-40. 2, 30-100. 3, 80-200.
4, 200-550.
5, 900-2000 metres.

Send for latest catalogue of our full
range of components for Radio and
Television.

ALLEN COMPONENTS LTD.
Tower Road, Willesden, N.W.10
Telephone Willesden 3675

SOLONS

FOR YOUR

SOLDERING

JOBS
111.erataon 565•••
65 watt ore lapered
65 wan tow. 665.
bd.
Ce wan froil upervid
1
2
,.5
..
65 6
.
55460 per.,

re v.« eval tapered

W
W

B

B

Thes., hoe models will satisfy practically every soldcring
demand whether for the occasional household job or
continuous soldering under workshop or factory conditions. With the Solon the heat is in the bit itself ... continuously ... hour alter hour; all connections housed at
end cd handle away from heat. Each model complete with
6feet Henley 3-core flexible. Now available Loom Mock.
Write fer folder Y.10.
W. T. IIENLIDPS ItLEOIULPS WOW CO. LTD.
1143 lama Garda% Leaden, E.C.1
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rr HE Mordaunt Duplex reproducer, as used in
the Enock instrument. folded horn be.ss
unit and high note reflector of original design,
giving exceptionally smooth response from 4020.000cps: even distribution over a wide angle,
reproduction has un atmosphere and realism
hitherto unattainable; price. ex- works, 98gns;
in white wood skeleton form. £88; please send
for particulars, or better still, let us demonstrate.
-Joseph Eno«. Ltd., 273a, High St.. Brentford,
Ealing 8103.
[ 2899
Middlesex.

ELECTRADIX RADIOS
OFFER MORE BRITISH BARGAINS

SPECIAL STOCKTAKING DYNAMO BARGAINS.
Dynamos for windmill work totally
enclosed 12/15 volts, 10 amps, speed 600/1,000
r.p.m. with shaft extension at both ends, weight
24 lbs., 104in. x Sin. dia.
C.A.V. make, £4.
12 volts 10 amp. car type dynamo, 1,400 r.p.m.,
LOUDSPEAKERS, SECOND-HAND
as new, 30/-. 30 volt 5amp. shunt wound machines
OODMAN Axiom 12 in 3 feet square mahogany caolnet, £ 16; another, without cabinet.
1500 r.p.m., 55/, 24 volt 30 amps., 2,000 r.p.m.,
£5.-Tel. Esher 4266.
[ 2852 40/, 12 volts 30 amps.. 2,000 r.p.m., 25/,
00DMANS 12m, unused, in maker's cartons;
MOTOR BLOWERS.
24 volt D.C. series
a few to clear at £4/10.-Percy Bros..
wound, 5in, inlet and Sin, outlet, by Keith BlackEnglish St.. Dumfries.
[2914
ORNER h..rn unit, Voigt twin diaphram.
man, ES.
with 230v field and rectifier; complete £ 10.
MOTOR PUMPS.
12 volt D.C. Lesdix, lift
-51. Fairway. Stafford.
[2692
2ft. throw 10ft., handle 100 g.p.h., ideal for
'DARKER 148, unused. £ 10110, cost £ 15/15:
caravan or boat, L5/15/-.
230 volt A.C. Stuart
1.1s Tay.ormeter 70a. 50 range. 1.000 0.1).v•.
Turner motor pumps for garden fountains, etc..
unused, £ 9.-34, Coleridge Ave., Sutton.
A LMOST new HarLey-Turner 215 speaker. £7;
G6/10/-.
21. output transt.rmer, suitable for sp2aker.
FREQUENCY METERS. 250 volt Crompton
£3.- - Maryland," Gui.dford Rd.. Farnborough.
Parkinson and Nalder, flush panel 1/C needle
AKER, super quality izas trip.e cone sPett.i.er
type. Sin. dia., 45/60 cy., and 320/480 cy., 2in.
with Ticonal magnet. comp.ete with infinite
scale,
£6110/-. Watt meters, Met. Vic, watt meter,
baffle cabinet in veneered walnut.
15ohms
5-30 KW., full circular scale, 230 volts, 64in. dia.,
speech c.,i1; £7/10; new
and unused. had
original price.- Box 1383.
( 1764
3 ph. 50 cy., ES.
RELAY AND RECTIFIER UNITS. ComprisDYNAMOS. MOTORS. ETC.
ing D.P.C.O. relay D.C. and metal Rectifier unit,
ATTERY chargers. 4 rnade.s. 2-6-12v. 1-2-4
amps D.C.; any mains voltage; also larger
5/6.
typos special transformers, chokes, test tear. in.
SWITCHBOARDS.
500 watt in metal case,
tenor car heaters. etc.-The Banner Electric Co..
15in. x 15in., with doors. 5 moving coil meters,
Ltd.. Hoddesdon. Herts.
12212
4 variable slider resistances, 3 enclosed cutouts,
.C. t. A.C. moor alternators. 200-250 vo.t;
switches, terminals, etc., £4 ex. Battersea Stores.
D.C. Input, 200-250 volts 50 eye. 1 ph A.0
DAVENSET D.C.3 BATTERY CHARGER.
output at 200 watts, ball bearings. new. £ 12/10
each; also new rotary converters with specie
230 volts 3 circuits, 0.8 amps., 2 amps., 5 amps.,
smoothing equipment for television. radiogiams.
for charging 100 cells per circuit, 3ft. x 2ft. x
étc.. 300 watts output £ 2310. 500 watts £30.1ft. 6in., fitted 3 meters, 3 charging resistances,
Johnson Engineering, 319,
Kennington Rd.,
3 D.P. switches.
Terminals, etc., in ventilated
London. S.E.11. Reiiance 1412-3.
12191
metal case, £ 17.
'MEW Onan pet. generators. 12-15v. 600w sell1'I start an-coo.ed 4-stroce. volt, reg, auto
FANS.
G.E.C. 24 volt 6in. fan, table or wall
cut-out. ammeter. comp.ete with tools, spares fixing for caravan or boat use, white, with blade
and instruction book. £24. p.us carr.; Alco-Lyon and guard, new condition, 35/,
12-16v 360 watt. air-cuoled 4- stroke, new or
HEADPHONES.
Double phones for crystal
hardly used, ammeter cut-out. etc.. £ 16/10 carr.
reception, bakelite caps, lightweight with cord,
free. Full descr.piive lists free on request. One
only, 24-32v 320- watt Chore Horse, new. selfSI- pr.
Low resistance single phone for circuit
start. £ 17/10. can. free. Chargers: H.D. 50v
testing, etc., 2/-.
50a 3- circuit, with control panel. M/c meter,
VARIABLE CONDENSERS.
Large lab, oil
etc.. input 203/250 1 ph or 440/3/50. £ 20, p.us
type in glass cases. . 000S mfd. approx., with heavy
carr.; 200/250v c., in. 24v 25 a out, in steel case
ebonite knob and scale. 10/..
Marconi lab.
with control panel. M/c meters. rheas, fuses.
condenser, enclosed in metal case, . 005 mfd.,
etc. £ 12 plus carr.: another 6-24v 12a in vent.
steel case, fully metered and fused. £ 10. p'.us
heavy knob and scale, 15/-.
carr; high output 1 and 3- phase rectfiers for
MORSE INKERS. Clockwork drive, speed 28
p)ating. etc.: quotations by return.-Pearce. 66.
words per minute, records on paper, hand wind
Gt. Percy St., London. W.C.1. See also under
Components.
[ 2956 and filled on tape draw fine workmanship, ES.
MAGNETS. New Alni perm, steel magnets by
TEST EQUIPMENT
Swift Levick, instrument type machined and
rrAYLOR Model 65B, sig. gen., as new: £ 13/10.
drilled,
useful for polarised relays, mirror galvos.,
J.
--Grainger. Hambleton. Nr. Selby. Yorks.
M.C. meters, electric guitar construction and many
.P.L. frequency wobulator, mains, as new;
other purposes.
Circular type, 1
dia., kin.
£12.-7 Beaumont Terr., Bristol. 5. [ 2884
electronic fault tracer, with oscilthick, polar gap kin, drilled poles, lift 3 lbs., 3/6
J ator;£35.-61. Athelstane Rd.. Glasgow. W.3.
each or 4 for 10/-, post free.
rr AYLOR Model 30 oscilloscope. new condition.
TERMINAL BOXES. Bakebargain; £20.-Apply, 14, Brackenburo Rd..
lite
power
terminal
boxes
Louth, Lincs.
[ 2826
34 x 24 x 24 highly polished
A VO oscillator, unused. lOgns; R.C. bridge
_EA. buzzer- phone type. 6 range, 47,6.-Masblack with fin, centre fillet
sey. 58. Waltefleid Ave.. Hull.
12761
and
screwed
cover 2- pole
rtMISCOPE C.R.T.. 12in. conneete focus de5116m, connection studs and
ll tiection coils. new: £ 13, 1224A recei-er.
nuts.
Admirable terminal or
£4/10.-Taylor. Shoemaker, Lake, I.o.W.
12726
branch top on large transA VOMETERS, valve tester and bridge, br age
former, 2- pole lights, power or
megger, various amp Mrs; will sacrifice;
offers.- 1.06, Old Winton Rd.. Andover. Hants.
charging circuits 10/50 amps.
Wall or ceiling
rrAYLOR signal generator 65B universal meter
fixing, 2/6 each, 20/- per dozen. (
Special quotations
J.
90A. new and little used; alsa megger.
for
large
quantities.)
RI IS% to crac £ 33: or sell sepsrate.-Box 3578.
THE
DEM.
CONTINUITY-TESTER.
A
IGNAL generator TF 1440 Marconi Instruself-contained portable circuit tester for all
ment, post-war model, in perfect condition;
£60 or near offer.-R.S.S.. Ltd., 68A, Park Rd.,
electrical circuits, almost pocket size, 64 x 34 x
N.8. Mou. 5533.
12851
24in., a beautifully made Govt. Instrument, new,
rrAYLOR model 65A, fitted with artificial
totally enclosed Polished wood case with carrying
I.
aerial, coaxial plug and socket, condition
strap and contact switch.
Price only 12/6, post
as new; offers to.-Wharton & Sillifant. Ltd..
High St., Rochester. Kent.
[ 2892 free, including battery Ind single headphone
with headband and cord.
IDGET
battery
audio
modulated
signal
generators, directly calibrated frequency/
LIQUID LEVEL Remote indicators, Electrical
metres 6 ranges. 1001tc-30mc. 3,000-10m new,
type, less meter, with variable resistance operated
ideal radio servicing, £5/10 ( plus 2/6.-BM/
by geared float to vary a reading on a distant
AMSP. London W.C.1.
[ 2803
dial connected by a pair of wires and adry battery.
T ATEST type Avu valve tester, 11 1
2 tans;
/
un 3/6 each, post 6d.
1/
used Partridge cscilloscope transformer.
35,-. Ayo mains sr
SWITCHES.
Dewar
g, gen., as new, 91
/ gns; un2
used constant voltage transformer. 190 260v inKey switch,7-way C.O.
put. stabie 230 r.m.s. output. 6gna.-Bos 4270. flush, 5/-. Yaxley type
raAMBRIDGE instrument test set comprising
Ln.pivut galvanometer. thermo ccup.es and 8- pole 1-way, 3 - ; 3.
pole 3-way, 3/, Toggle
all voltage and current shunts; max. voltage
switch. S.P.C.O.,
2.400. max. current 24amp: further details on
request: cost over £ 120; consider any reasonable
double pole C.O., 216.
8-way Lucas switch box'
offer-Box 3611.
[ 2701
3/6 ; 6- way, 3/..
QELLING out, best offers; radio amateur's
Please include postage for mail orders.
laboratory; collection proc. IRE, 1933-1948,
Cumin DB, oscillograph 339, impedance bridge.
car:fires. photo- cell counter. Marconi 1.000kc/s,
inductance bridge, valve voltmeter. Muirhead
decades
Evershed br dge megger. Bowthorpe
214,
Queenstown
Road,
London,
S.W.8.
testometer. Plate° ' scope. Ferranti meters, rack
Telephone
MACaulay
2I59
mounted radiogram. etc.-Box 4005, [ 2769
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ERVICOMETER Model 1212, new Instrument
incorporating signal tracer inductance. caper
oltance measurement valve voltmeter, etc., deltt
calibration, meter indication, £ 14/17/6; H
available; stamp details.-Radio Development,
Moretonhampatead. Devon.
[2800
XTUPLANS at last present their valve- tester
.1.1 plan.
Tests for shorts, continuity, gas,
etc., and a direct reading mutual ccnductance
test, yet is simple to build, for battery and mains
valves of all types-Plan. 2/6. from E.N.B..
Whinnie Knowe,' Sennen, Cornwall.
S.a.e.
ULLIVAN inductance bridge, type a.c. 1.100.
with d.c. attachment, and capacity attachment, and Muirhead amplifier detector, type
D161A; this instrument is ex- laboratory, and
in new condition: price, £ 190, or near offer.Kaysales, Ltd.. 27, Clements Lane. E.C.4. ( 2842

S
A

C.
ditto.
voltmeters.
25/6; gin,
21
2 35/-;
/
in 0-300v,
3'/in
frequency
17/6;meters,

40-60 cycles, 200-250v, 41
2 1n dial round flush
/
by Crompton Parkinson. £5; A.C. ammeters and
other meters in stock; send for lista - Pike Bros..
86. Mill Lane. London. N.W.6. Hampstead 4219.
VO model 7. in leather case. perfect, £ 14;
Siemens Halske 6in scale 0-40 mv.. as new,
in case, laboratory instrument. £ 10; Leland
instruments ( Clough-Brengle).
20,000
o.p.v.
ana:yser, perfect. £ 12; modern Evershed BridgeMeager, in leather case, as new. £20; see a.so
receivers second-hand section.-Pickering. 32.
Sherington Ave.. Hatch End, Middx. Hatch End
789.
[2916
o
Philips' oscilloscope, model GM3152, recently overhauled by makers; 1 Cossor FM
signal gen. model 343, as new; 1 Weston
ana.yser model E772. complete with carrying
case, 1.000 o.p.v.: 1 Hunt's analyser; 1 Ferranti universal meter with case; offers for all.
buyer collects; inspection invited.-Apply L.
Cliffe, Rad o Dealer, 29,
West St., Bourne
Lincs. Tel. 301, after 6 p.m.
[ 2768
portable valve
tester and
mu.ti-range
meters
by
famous
U.S.A.
makers, ranges d.c. volts 0-10, 50. 250. 500.
1.000 at 10.0000 Iv; a.c, vo.ts do. at 2,000111v;
d.c. ma 0-1, 10. 50. 250. 4 resistance ranges
reading 0.10 to 15megli; capacity .01 to 10uf
tests over 1.000 U.S.A. aviven; black crackle case
with carrying hand.e; each instrument tested
and guaranteed; £ 17/10. carriage paid.
FRITH RADIOCRAFT, Ltd., 69-71, Churchgate,
Leices.er.
ETERS.-3.5amp. 2in T.C.. 5/-; 30ma,122
94
in8,
We. 6/-; 4amp
thermo-coupled. 7/6;
double reading, 40-120:na. 2m, m/c, 8/-: 20amp.
21
/ in. mi., 9/6; 15v, 21
2
/ in, In/c, 9/6; 300s 21
2
/ in,
4
m.1.. 12/6; 6.000v. 31
/ in. m/c. 57/6; 3,50ot, Sin,
2
m/c, 20,-; 150v. 21
/ in, m/c. 10,-; 15v/60v double
2
reading. gin, m/c, 8/-; 2in meter movements
with magnet ( 500 micro-amp). 2/6; post extra;
ex-R.A.F. 2- valve ( 2- volt) microphone amplifiers, as used in plane Inter- tom_ in self-contained metal case, can be used to make up a
deaf aid outfit, intercommunication system, or
with crystal set. comp.ete with valves.20/-, post
1/6; wooden box to ho.d amplifier, 2/- extra;
crystal sets, with permanent detector. 9/6, In
oac case 18/6; headphones, . 5.6, 7/6, 10/- and
12/6 pair; permanent detectors, 2/6; soldering
irons, streamline 50w, 9/-, standard 60w, 9/6;
heavy dusy. 1,0w. 12,6. all post e..tra: letters
only; new illustrated list sent on request with
Id stamp and sae,
HIGHSTONE UTILITIES, 58, New Wanstead.
London, E.11.
TRANSMITTING EQUIPMENT
72870995
transmitter with coils: £ 6.-Box 4015.

A

NE

nOMBINATION

M

B2

AMMARLUND transmitter receiver, 18-va:ve,
comp.ete; offers.-9. Fitz George Avenue,
West Kensington, W.14.
_
RIC/TX.
used. brand
all coils.
new in
lesssteel
power
case:
supp
bargain.
ly,
Keighley.
ly.1
.
2
u
8n14
£7.10.-A.
Stansfie:d.
Aireworth
Terrace,
12752
EAL bargain.-Brand new American transII miner tuning units. TU -6B. TU -9B. TU 10B, in black crackle metal cabinets, 13/6 each.
without cabinets, 10/6 each. c.o., all types contain vernier dials. 3 fixed. 3 variable condensers, ceramic coils, etc., everything beaut.fully
made.-Simcock. Beechfield Rd.. Grappenhal
Cheshire.
' r24
ALLICRAFTER transmitters, type liT4E,
comp.ete
to makers' latest specification,
covering all amateur bands. up to 30 mcs, with
speech amplifier, connecting cables, etc.; immediate deliveries in quantity: HallIcrafter H.T.14
50- watt marine radio telephone. compete with
all tubes. crystals, and covers amateur and
marine bands from
1.6-4 mcs.-Immediately
available from Hallicrafter United K .ngdom distributors. McElroy- Adams Manufacturing Group,
Ltd., 46. Greyhound Rd.. London. W.6. [ 2778
cnilmoprinNE AVID SOUND EQUIPMENT
1-11:10 -TRAC. complete. power pack. pre-amp.
LP 70 ha f- hour recordings; no cabinet; offers
nearest £ 25.-Box 4189.
[ 2873
NWANTED gift, as new, Garrard a.c. gramophone motor and 'separate Garrard pick-up;
£5/5 - A. Maurice. 63. Dolling Rd., W.6.
EXINGTON senior pick-up w'th sapph're and
screened transformer, unused. perfect; £ 5or
offer.-Sandiford. 54 Whitehill Rd.. Crayford.
ERINGTON Senior PU, just overhauled by
ma* -ers, spare sapphire, head amplifier; £ 6
or best offer.-43. Beaumont Ave.. Weymouth.
.MARCUS. Ltd.. 75-77. East Rd.. N.1, have
for d sposal number of radiogram cabinets.
6 valve chassis and Garrard player units with
pick- up-Tel. Cle. 2462.
( 2633
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-MAINS TRANSFORMERS15/6

R

Pontage and Packing 11- extra
New Coeds, Fully G

A

UTOMATIC recording instruments ( Murday
system) by Evershed & Vignoles, Ltd.n. L. Prior. 23, Northgate St., Gt. Yarmouth.
MODEL 80 Webster Chicago wire recorder,
1V1 perfect working order, magnificent reproduction. compete accessories: £85.-Box 4003.
ECORD p.ayer unit, magnetic pick-up, auto
stop. 250- volt motor, speed regulator. mtd.
on po ished wood, good cond.: £6.-Box 4014.
A UTO changer, Garrard type, R.C.6. with
G.E.C. F:dellty all- wave 8- valve receiver
chassis; best offer around E20.-2, Trevor Rd..
Hucclecote, Gloucester.
[ 2789
Regentone 8 record changer. 3 w/
band
radio.
recently overhauled,
cabinet unmarked; £ 80, or near offer.-6, Herent
Drive, Ilford. Wan. 2604.
( 2738
" QOUND
Method."
recording
by D. OC.
by
the 1)154
Roe,
copies
Direct aval!.

teed, Not Surplus

Standard Replacement Type, Drop- through chaviis
type with top shroud.
Impregnated.
Screened
prImariee 200/230/250 v•
(a) 250-0-250 v. 60 inA. 6.3 v. 3A.,5 v.2 A. • • 15
0,1250-0-250 v. 80 mA. 4v. 4A.,4 v. 2A. .. 15
(c) 240-0-250 V. 80 mA. 0/4/6.3 V. 4 A. CT.,
0/4/5 v. 2A. • • . • • • - • • • 18
(d) 300-0-300 V. 80 mA. 0/4/6.3 v. 4 A. CT.,
0/4/5 v. 2A.
.
•
..
(e) 350-0-350 v. 80 mA. 0/4/6.3 V. 4 A. CT..
0/4/5 v. 2A. .. .. • • • • • . 18
(f) 250-0-250 v. 100 mA. 0/4/8.3 V. 4 A. CT.,
0/4/5 v.2 A. .. .. • • • • • • 21
(g) 300.0-300 v. 100 mA. 0/4/8.3 v. 4A. C.T.,
0/4/5 v. 2A. . • .. • • • • • • 21
(h) 350-0-350 v. 100 mA. 0/4/8.3 v. 4A. CT..
0/4/5 v.2 A. .. . • • • • • • • 21
(I) 350-0-350 V. 150 mA. 0/4/6.3 v. 6 A. C.T.,
88
(1) 425-0-425 v. 180 mA. 6.3 v. 4A. C.T., 6.3 v.
4A.C.T.,5 v. 3A. . • ..
43
(k) 425-0-425 v.180 mA. 4v. 8A. CT.. 4 v. 4A.

o 1947
o
o able. 5/-, post paid, from Birmingham Sound
ipxks
o Reproducers. Ltd Old Hill Staffs
H OOVER
induction motor and turntable.
£1/10; H.M.V. radiogram motor and picko
up. £3; rim- drive gram- motor and turntable.
Plessel auto- changer. £ 16/15.- Cook. Old
o £3/15;
Barn Rd.. Christchurch. Hants.
12731
T ATEST Plessey 4- second autochange unit:
O -LA
pays 8 mixed records. unused. £ 16; Baker
super quality 12in trip.e cone speaker. perfect.
6 75/-;
Williamson output transformer by Par-

(1) 425-0-425 v. 180 mA. 6.3 v. 4A. CC., 4v.
2A. C.T.,4 v.2 A. C.T..5 v.3 A.
46
Type. ( j) () are fully shrouded upright type.
1049 RADIO FEEDER UNITS.
Tuned R.F. Stage. High performance. appearance and
workmanehip. Completely aligned and ready for connection to audio amplifier. High" Q " coil» throughout
Model B. A deluso feeder unit for the connoisseur.
Stave ranges 46/145, 200/050, 800/2,000 metres, pine
sir electrical bandspreml range. covering 13, 16, 19,
25, 30 and 41 metre bands. Colour printed glass dial
101n. x 8in. with wave range indicator and provision
for magic eye. Volume and tone controls. Switched
pick-up eockete. For oie with Eno, 8E8, 6K7, 6147,
Y63 valvee, £181716.
RI-GOVT. SURPLUS.
in reaponge to many requeota we have decided to
etock SELECTED EX GOVT. SURPLUS. If intereeted
please send extra 214. stmnp for illustrated catalogueIt will save you Vs.
Send lid. stamp tor illustrated leaflet on Feeder Units,
and 22 page Catalogue.

o
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" The Return of Post Order Mail Service"
ORNISKIRK, LANCS.

THE HEART
OF A
FIRST-CLASS
RADIO- GRAM

llarch, 1949

THE
A.W.F.
TRADE SERVICE
is second to none.
Fast repairs to loudspeakers. Cone
assemblies, field coils, and everything
for US repairs in your own workshop. Mains transformers rewound.
Transformers wound to individual
requirements.

tridge. to designer's specification. 55/-.-Race.
LARGE STOCKS AND SPEEDY
38. Chaucer Drive. Lincoln. [ 2702
ltil'.S.S. portable record ng machine, fitted conDESPATCH.
Tungsram
valves,
noisseur p:ck-up for play back scroll off
mech. indicator meter. etc.' this machine has
T.C.C. condensers, Erie resistors,
only been used for 20 recordings £ 60; recording
Ezen volume controls, Less switch,
amp. model E.A.25 fir use with above. (£265
0
;
se en working W. London.-Box 4178.28
S.P., and D.P.S.T., Large range of
HE C.D.P Recorder is still the best value
for money at £ 32; can also be had with
transformers, popular range of B.A.
new micro- cut, giving ten m.nutes on a 12.n
sizes in brass screws, nuts and
disc. especially suitable for cine work; the C.D.?.
motor being synchronous. Is ideal for film wor.t.
washers. Hundreds of other lines
-Bourne Instruments Bourne. Lincs. [ 2793
too numerous to list here.
RAM motors, Collar° with mag.PU and
auto
stop, £5/14/10;
Garrard
ditto.
£5/17/8: Col:aro auto- changer ( mixed records
Send Id. for the Current Copy
and crystal PU). £ 14/6/8: Plessey as aboye but
of the Monthly Bulletin, together
with mag FU, £ 18/10: all new, in sealei cartons -Teieradio. 157 Fore St. Edinonion N 18
with your trade card or billhead.
ATEST type U.S.A. magnetic drive ( capstan
control speed) wire recorder, complete with
amplifier. 121n LS. Turner title. radio input.
erase and spare spools, ideal for musical recording. microphone or radio: £ 95/10.-Warburton. 9. Troy Grove, Wyche Ave.. King's Heath,
Borough Mills, Bradford, Yorks.
Birmingham.
(2788
HE Enock pick-up is now avallaba. from
stock. Moving coil ( licensed under Patent
No. 538.058. others pending) with precision made
polished diamond stylus; weight at needle point.
5I,oz; no resonances within the recorded range;
price £29/5. inc. tax.- Full particulars from
Joseph Enock, Ltd. ' 273a. High St.. Brentford.
Middlesex. Ealing 8103.
[2898
R0FEssioNAL Iecording equipment so 'ose
trade: M.S.S recording machines record/no
amplifiers, ribbon and M C microphones blank
dises. etc. etc.; gramophone motors and lightweight pick-ups
rad10 pre- stage units and
quality speakers all from stock on full tract.terms; Victor 16mm talkie- projectors for imme•
date delivery - Sound Discs
Sunni...al
t., ,d
37 H•-•gh
Wt
wc•ii.hnort Law,
A MPLIFIERS, 60-70watt rack mounting. 2002'1. 250v a.c., rated for continuous duty.9 valves
r.c. coupad throughout, inputs for P.E. cell,
microphone and pd- up, bass boost control,
weight 2 cwt. tested. £ 25: less valves. £ 22 exLincoln: 30in projector horns with G.E.C. 12watt units. £ 5; 72in steel racks for standard
191n Panels, 35/-; P.E. cell assemblies su itable
sound track. 17/6; panels, chassis. covers. etc.;
send for details.-Western. 35. Portland St..
Lincoln. Tel. 10211.
We are specialists in HomeHE wonderful New Collaro a.c. m'xed a
r2
u8- o
89
changer. finished in brown and chrom
Study
Tuition
in
Radio,
with super crystal pick- up-our special intr Television and Mathematics.
ductory offer-on'y £ 14 incl. tax, cart
pd..
leaflet 21.4d: Plessey ditto with magnetic
Post coupon now for free
17gns; Collaro AC47 induction type motor with
booklet and learn how you
12in t.t., var. speed. £5; Collaro RP49 compete
a.c. radiogram unit with latest mag., pick- us
can
qualify
for
well- paid
and autostop. £ 5/14/8:
Garrard
model
S.
£5/1814; C Caro AC47 rad'ogram unit, var.
employment
or
profitable
speed. 12in t.t., magnetic pick-up and auto stop.
spare- time work.
a.c. model. £ 9. a.c./de.. £ 12/18/9: all above
sent by return c.w.o. or c.o.d.-N.R.S.. 102.
Parkhill Rd.. London N.W 3, Gulliver 14 63
COMPONENTS-SECOND.HAND,
SURPLUS
A C. S.T.900 in walnut cabinet and set of coils.
In good working order -Brix 4272 ( 2954
TRANSFORMERS 110-230v 280-0-280 80ma.
1.
6v, 5v. 17/6; 460.:Pc Midget iron cored. 4/-.
King Edwar0 Ave., Aylesbury, Bucks.
03 VB.-20. West St., Hasamere.
T OWTHER. dual tuning unit T.R.F. 12a
8n
7d
8
L S.H.. own power. Just overhauled by makers:
near £ 15.-4. Limes Ave., N.W.7.
Mil 3822
TELEVISION magnifyin.l lenses of
famous
(Post 111 1111Sealed envelope, la. stamp)
J.
make, to tit any an
every make of receiver. just in: our price from £ 5/19/6.-Dee
Please send me free details of Your Homees Co.. 219 Ilford Lane Ilford. Essex. [ 2479
Study Mathematics and Radio courses
-WAY higb voltage Jones plugs and sockets.
with crackle covers. 1/6 pair. complete. 12/dozen pairs. £ 3/10 per 100 pairs.; carriage paid.
NAME.
-Jack Porter. Ltd.. College St., Worcester.
-BANK rotary uniselec:or switches. 12/6: 0100 microampmeters. blank scale. piug-in
ADDRESS
type. 17/6; 5 m/a last rectifiers. 3.'-: 2. 4. 10.
w.w.8 r
15, 25. 50, 150 pfds. 1/6 doz.-Stansfield. Aire-

T

G
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A.W.F. Radio Products Ltd.

T

YOU
can become

P

a fixsi -class

RADIO
ENGINEER

T

TYPE 1148
Radio-gram Chassis
Developed from the ponular type 104i, this
receiver will form the basis for a Radio- gram
of unsurpassed performance, and at great saving
in cost. Principal features include:
12 stage superhet circuit • 11 valves with magic
eye indicator • 4 wavebands ( 11-2,000 metres)
• R.F. Amplifies • 2 I.F. stages • 4 stages
AVC • 10 watts push-pull output • Separate
treble and bass controls • Tropicalised components.
Other Peerless equipment of interest to the enthusiast
includes: s•- valve Commnnicationn Receiver Type
1546 • RIF Feeder Unit (comprising RIF portion
of Type sz48 Receiver)•AIF Unit and Power Pack
Type s.
All details on request.

PEERLESS RADIO LIMITED
374 KENSINGTON HIGH STREET, LONDON W.14
Telephone: WEStern 1221

T. 6g. C. RADIO COLLEGE

8

3

worth Terrace

Keighley

.[2753
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1rCR97; fit a Magnavista lens; will make your
✓
5m picture 9 or larger at the staggering
low price of 4 gns.; trade supplied; orders
taken in strict rotation.- Duke As Co., 219,
Lford Lane, Ilford. Essex
[ 2612
HT transformers, mains transformers and
chokes for general purpose oscilloscope, as
Per
May, 1948, deiivery ex stock.-MetroPo-itan Radio Service Co., 1021, Finchley Rd.
N.W.11. 'lei. Speedwell 3000.
( 126g
1131 AstrJELo of i
acLo anti e.ectrical
incmdlng ma n components for constructing first-c.ass superhet. 20/-. post free; also
service manuals, technical atioks.-Mawson, 11,
Salisoury St., Pe.aw-on-Tyne. [ 2636
1 FTS. 465kc iron cored, 6/- Pair; electrolytics,
_L new, not Govt. surp.us. 450v wkg. 8mfd. 2/3
each: 8+8mfd. 3/6 each: 16+8mfd. 4/- each.
etc.; send for list.-T. G. Howell & Co., 29,
McWilliam Rd.. Woodingdean. Brighton. 7.
ITTLe:WOubS.-r,ectronic Eng.neering televisor, all components in stock, 3rd edition
book reprinted Oct., 1948. containing latest revisions and modifications. 2/8 post free.-0.
Henson L.ttiewood & Co., 27, BallardsLa., Finchley. N.3. d'in. 3060. Demonstrations daily. 12563
.T. eliminator and trickle charger, output
150v max ( 4 hi. tapp.ngs). it. 2- volt /
4
1
amp. £2115; kit for above. complete with circuit, less case. 34/6; mains transformer, as used
in eliminator. 13/-; send for components list.Radio Service ( W. Tanner). East Ciiff Lyme
Regis
Dorset.
• 207
lUrAINS
transformers,
output
transformers
tEL and choices for d.t.n. Williamson amplifier
as per " W, Wor.d." May. 1947. and for the
economical 0watt amolifier. " W. Wor.d." Dec.
1948•
delivery ex- stock.-Metropolitan Radio
Service Company. 1021, Finch.ey Rd., N.W.11
Tel, Speedwell 311811.
[ 2511
of radio receivers from £7/8; i and 5LL. valve new materials, table models, semimidget: our latest kit.-Wylwyn Star 1948 has
connections for gramophone pick-up, extensions
to loudspeakers, A.V.C., 6 hours average time
for constructing; full detaLs, diagrams with
each kit; c.w.o. or c.o.d.-Isherwoods. Reme
House, 81, Plungington Rd., Preston. Tel. 3348.
Estd. 1936.
[ 6788
rrIRANSFORMERS. special quality. trop:calisecs.
/ 1nX6',...nx lin. 230v primaries, second4
63
ary 350-0-350 ,i at 300rua, 20-0-20v, 2X6.3v, 5v.
37/6; secindary, 2X 350-0-350v at 200ma. 2X 6.3v
C.T._2 X 5v. 6.3v, 55/-, carriage 5/-; primary
tapped 200-250v, secondary 500-0-500v at 120ma,
3X4v C T., 10v, 32/6; 350ma L.P. chokes, 20/-;
many other items, s.a.e. list.-Cross. Skerries,
Cross Lane, Grange, West Kirby, Cheshire.
1155 receivers. como.ete with va.ves and in
transit case, £ 6/1b, carr. £ 1; electrolytics.
350v w. 8mfd, 2/-; 16mfd. 2/3: 32mfd. 2/6;
32+8mfd. 500v w. 3/6; for callers on.y. 1355 receivers. 29/6; 25 units, 12/6; 62a indicator
units comp.ete with vaives and crt. £4/10; 62
indicators comp.ete, 59/6; : arge stocks of components and meters; send for iists;-Pike Bros..
86 M1.1 Lane. London. N.W.6. Hampstead 4219.
ET of four coils, long. medium and short,
4- pole 4- way switch, pair .465kc stannard
iron cored, ifs, twin gang condenser and circuit
13/6; Roa 5- inch energ.sed 1.000ohm
field with tiansformer. require recentring. 7/6;
ma.ns transformer, 280-0-280x0,15
6.3vo.t
3amp. 5vo t2amp screened pri. drop thru chess:3
type, pr.mary input 220 and 240 volts, 13/6;
write for lists -Cohen, 67. Rale.gh Ave_ Hayes.
Middx.
[2478
CludIDENSERS, sperikers.-16+16infd at 500v
d.c., at 3/6; 8-1-16mfd at 450v d.c., at 3/6;
16mfd. at 3/-; 0.5, 0.25. 0.1, 0.0001mfd. at 6d;
0.0005 ( variaole), at 2/-; 0.0005 twin and trip.e
gangs, at 6/6; speakers: 5.n, less transformer,
9/6; 5in, with transformer, 12/6: 6m, less
transformer, 13/-; 6.n, with transformers, 15/-;
•
mess transformers, 16/6; 8.n, with transformers, 18/6; 10.n, less transformers, 22/-.Duke at Co.. 219, Ilford Lane, I.ford. Essex. ( 2670
A NEW face!-The Osmor gsass dial assembly
is now availab.e: best ever, littang in any
position either on or above the chassis; works
independent.), of any existing tuning arrangement. and is suitable for all purposes. really
attractive 3- wave 3- colour scale, size Tin X7in;
Particuiarly casiorated for the famed Q coilPacks, type L.M.S. and L.M. sh.pping. but
suits many others; ret. price comp.ete ( less
pitot bulos), 22/6; trade enquiries inv) ted.Osmor Radio Products. Ltd.. Borough Hill. Croydon, Surrey. Croydon 1220.
f2805
EE ELECTAIC for guaranteed goods: this
month's special bargains which cannot be
repeated; a few only. 58 Mk 1 ( Canadian) wireless sets, as brand new, in sealed cartons, cornp.ete with spires and descr.ptive booklet, our
price £ 15 comp.ete
crtrriage paid; 3170 receivers. in perfect condition. on.y £ 3/15, carriage paid ( the most suitable receiver for felevis.on conversion); motor generators, new. 24v
d.c. input. 115v a.c. output. 800 cycles at 10
amps. comp.ete with automatic voltage regulator a few only. 45/- each; 31,(sin p.m. speakers.
Well-known male. 3ohms. list price 29/6. our
pride 17/6 each; 1155 wave change selector
switches. 6/- tee.; twin feeder. f/sin co- axial
cable. 80ohms. 7/6 doz vcis ( special prices for
calantIt'es); insulated ter:n:nals. 1/- each: 32
mfd 650v w. electrolytic Condensers, metal case.
size 5X4X1%. 9/6 each: single flexible screened
and insulated covered microphone cable, finest
quality. 9/- dos yds: 25 watts w/wound pots.
(by Painton). 3k. 5k. 10k. 25k, 1001c, 12/6 each;
trade enquiries invited.-Gee Electric, 15. Little
Newport St.. London. W.C. 2 . Ger. 6794 . f2799
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111-ANUFACTURERS-Enamel.
copper wires,
IlL all gauges, laminations, all types, huge
stocks radio components. s/m, man. pit and
block condensers,
close tolerance and high
stability resistors to 1%; all goods guaranteed.L. E. Simmonds 10, Valencia Rd.. Stanmore.
svfiddx, Lsr.msdyke 608.
i2O15
OMETHING new Li* 1949 radio constructors.
improved kit for 6 vasves 3 waveoand a.c.
superhet with R.F. and P- P output stages, contains abso.utely all necessary guaranteed components, instructions; demonstration given of
wireless set built from the above kit; price £8/9:
limited quantity.-94. Day's Lane. Sidcup. Kent
(bus 228 from Eltham).
[ 2723
X- GOVT. wire.ess masts. telescopic_ 23in
cmsed, 8ft open. six sections, duralumin.
many use. 5/11; two- valve battery amplifiers.
type A1134a with 210LF and QP21, in transit
case. 9/11; Slydlok Memo fuse holders. 1/-;
auto- trans 230/115, 50D, 500va; shipping weight
241b. 25/-; lma instrument rectifiers. 2/6.Passingham ( Dept. W.W.). North St., Keighley.
XHAUSTIVE constructional manuals enabling even beginners to build fully professional radio sets: No. 1, 1. 8z m. wave 3- valve
plus rec., T.R.F. ( moulded bakelite cabinet),
3/-• No, 2. 5- valve an- wave superhet of exceptional power and range ( figured walnut cabinet).
a.c. or a.c./d.c. version, 5/-; Lee Products AllDry 4- valve 3- wave superhet kits, compl. g1
/ In
2
speaker, £6; Osmor @ coil packs ' 33/-; W.W.
bargain list, 21/
2d.-N.R.S.,
102. Parkhill Rd..
London, N.W.3. Gulliver 1453. [ 2960
rivELRAD Electronics. 70. Church Rd. Upper
N.rwood,
London,
8.E.19.
New,
from
stock at keenest prices, all specified components
for W.W. and E.E. televisors. sets of Cosvern
var./res.. 1 ea., 2.000 2.500. 5.000ohms and 2 ea.
10k and 100k ohms. 40/9; wired and tested
chassis. etc.; Denco and Wearite stockists. P
coiss. 3/-: latest J.B. dials 3 w/b. 24/-, with
spin drive. 25/-; O.P. trans. multi- ratio, 8
straight and 4 c.t. ratios. 9/-. State your requirements, write call or phone Liv. 4879. [ 2962
11ELEVISION.-Focus
coils
and
shrouds.
.1
frame and line deflector coils, line output transformers, blocking oscillator transformers; comp.ete focus and deflector assemblies also available, supplied correct to designer's specification for " Wireless World"
television receiver. Television components of
ail types. valves, condensers, resistors, tube
masks, mains transformers and chokes. etc..
etc., in stock at current prices.-For particu.ars write or ' phone. " Handy Parts," 226, 228,
Merton
Rd..
Wimbledon.
S.W.19.
Liberty
7461. Trade enquiries invited. ( 1420
QIIRPLUS equipment.-Thermostats, a further
supply Is available, ideal for heat control
in greenhouses, aquariums, etc., 2/6 each: 0-0.5
amp thermocoup.e meters, brand new, made by
Met- Vic. boxed, 6/- each, or 6 for 30/-•, ceramic
insulators, 9in high, the ideal thing for insulating that mast, power lines, etc.. 2/6 each:
American signal generators, accuracy better than
0.001 per cent Xtal check points, range 8-16mc/s
and 150-220mc/s, a laboratory instrument. a.c.
mains, £50; micro- switches,
1/3 each;
h.t.
eliminators 230v am. input, 120v 30ma output,
10,-; pumps for fountains, spraying oil. etc..
10/-; telescopic aerials, extend to 8ft 61n, ally,
1/6; car type cutouts, 12volt. 3/6; aerial insulators. bakelite chain type. 6d; reduction gears.
2/6; rotary transformers, 9 and 18 volts d.c. to
480 volts 50ma, convertible to a.c. motor by
making two connections, 8/6. New equipment:
We can supply all your television requirements;
circuit diagrams in stock, radio, television, amplifiers. etc.; our constructional dept. can build
tO your specification all types of electronic
apparatus; we repair, overhaul and realign any
type of British, American or foreign communication receiver and broadcast radio, grams. television and amplifiers; our catalogue gives details
of all items we stock; sent post free on request.
-Write, call or phone Larkswood 6377. The
Radio Hospital.
50, Hoe St.. Walthamstow,
London, E.17.
[ 2729

The ever-increasing difficulty in separating stations after dark is apparent
to all. Our redesigned Model largely
removes this serious obstacle to good
listening.
The two stages of I.F.
amplification with variable selectivity
permits of a maximum selectivity
better than 6 K.cs. On the short
wavebands the actual sensitivity is
8 micro volts. It will be appreciated
that this chassis has a performance
of an extremely high order, and
coupled with the 10 watt output
makes, in our opinion, one of the
most desirable musical instruments
offered to the public. For 200-250 v.
A.C. mains. Price 19 Gns. Plus Tax.
SPEC/AL NOTICE
MODELS EXP83 and UNI83 briefly described hereunder now incorporate a remodelled coil pack with permeability iron
cored coils giving increased selectivity and
sensitivity and a new tone compensating
circuit to still further increase quality
reproduction.
Model EXP83.
8-VALVE ALLWAVE RADIO CHASSIS incorporating
waveband expansion. Large glass scale. Treble
boost control.
High quality push-pull output
gives 10 watts audio.
For 200-250 v. A.C.
mains. Price £15. 8. 8. Plus Tax.

Model UNI 83.
8-VALVE ALLWAVE RADIO CHASSIS incorporating
waveband expansion, e.g. the 16-50 m. band
covers just over 20 inches on the large glass
scale, treble boost control, high quality pushpulloutputgiving Swam. audio. For 200-250v.
D,C or A.C. mains. Price £15. 8. 8. Plus Tax.

Model EXP125,
14-VALVE ALLWAVE RADIO CHASSIS
giving continuous waveband coverage from 11.9 m.
upwards. Waveband expansion. R.F. Preamplifier.
Two 1.F. stages with variable
selectivity.
Electronic bass and treble lift
controls.
15 watt push-pull output.
For
200-250 v. A.G. mains.
Kindly write for Illustrated Catalogue
Demonstrations

ARMSTRONG

at our

Showrooms
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their aligned tuner unit, comprising the worldfamous L.T.C. model 30 three- waveband coil
pack, aligned and sealed to 465kc/s. two-gang
condenser ( matched), pair of iron- cored. Litz
wound, IF. transformers, aligned and sealed to
465 Im/s, and three- colour 3- waveband dial,
that they are once again making the offer to
try this unit free; if you are not absolutely satisfied you can return the unit in its original condition, when your money will be refunded; note
that the price is only 47/6 for the complete
aligned and sealed unit: just think what this
means, no signal generator required, no laborious
lining up to do. just wire the unit into one of
the many circuits described in our Home Constructor's Handbook; this 2/6 book for troublefree radio which contains many circuits, hints.
formalre, components, useful data. etc.. etc.,
is given free to all purchasers of the above unit;
We are, however, repeating our special offer of
this famous book for 1/- to any " Wireless
World" reader who has not yet had his copy;
remember, this is the book for the man who
wants the " know-how " of radio without the
hard work, so be sure to act promptly; this
offer is' limited; the unit above is but one of
the many special lines that we run for the
Home Constructor; our full catalogue is Included in the Handbook: terms. c.w.o. or c.o.d.Roding Laboratories. Mail Order Dept., 70.
Lord Ave.. Ilford.
[2992
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MOVING COIL

AMMETERS & VOLTMETERS
ExGOVT., NEW, UNUSED & BOXED
Offered at a fraction of original cost

FINEST QUALITY PRECISION
INSTRUMENTS
by Iambus makers such as FernintL Pullin,
Metropolitan Vickers, Sangamo Weston, G.E.C.
AMMETERS

VOLTMETERS

All

at

3/11 each.

tor. from a 1/10watt resistor to a radiogram
cabinet; lowest prices, biggest variety.-Near
Metropolitan Music Kell. Pad. 5891. [ 8005
TELEVISION.
E.E.
components,
superior
manufacture,
branded,
guaranteed,
to
specification.
Line 0/P trans., canned. waxsealed, silent operation, 27/6; scanning coil
assembly, to match. 30/-; focus coil. 32/6; all
beautifully made and finished; Stewart e.h.t.
trans., 4.000v, £ 3/7/6; sound chassis complete
v/holders, coil formers, etc., 18/9; vision chassis
ditto, 22/6; sync/time base chassis, 17/6; power
pack chassis. 25/-; set coils. Distrene formers,
wound exact specification, 11/9; all condensers,
resistors; everything for E.E.; terms c.w.o.Westmead Radio, 117, Westmead Rd., Sutton.
Surrey.
Vigilant 4109.
[ 2862
MEW good qually output trans. section wound
.11 for 6V6, 6N6, KT33, etc., in P.P. to
lines of 1 to 15 ohms; carefully planned SEC;
taps prov:de wide choice of ratios from approx. 26 to 85/1'. solid brass clamp has 4 lugs;
ay. wgt. over 1141b, 3M 1, 24,in W, 2in D›;
grey clamp; " silver" core. black bobbins, 7
coded leads. separate 4- pin V holder letter
coded with diagram to make speaker connections. 22/- ea. incl.; double bobbin 0.P.T.s,
ay. pri. inductance 51..lis section wound to
match PX4, etc.. in P.P. to 24. to 3 ohms
speaker; 4in H, 21
/ 'n W, 3in D Mel.; tag plate,
2
42/- ea., incl.; 3 ratio winding multi sec.,
for 6L6s, etc., up to 20ws. 48/- incl.; these
have separate 6- socket speaker strip connectors;
6.3v 2a mains trans. Normal tapped qr., tag
pate for all connections, 21/
ain
M. lin W.
23Atin L. Pain incl, fix. lugs.-L. H. Smith, 73,
Dunlop St. Glasgow, Cl.
[2765
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2in. Flush, 0-20 Volt
Carriage paid.

Cash with order only.
Seem, yours now- limited quantity

H. H. LINTON &CO., LTD.
34 Osnaburgh St., London, N.W.1
Iei/Thor,' I..l'Ston 5.1ne

Mr. A. C. BARKER'S

NEW
148a
E
A
E

Is
HERE

The I48a, like its predecessor the Concert 148
is the most satisfyingly NATURAL reproducer
extant, of broadcast and recorded sound.
The featherweight aluminium coil former
provides critical damping throughout the
entire audible frequency range, and is also
inductively driven by the currents in the
speech coil which it supports. A pure stabilised latex insulating sleeve provides a compliance which permits controlled independent
movement of the former at high frequencies,
thus halving the weight of the driving component and extending its effective range into
the supersonic region.
The logarithmically corrugated cone forms a
perfectly graded complement to this exclusive.
patented dual drive.
The I48a may now be heard at many good
dealers and full details are always to be had
from
8CM/AADU, LONDON, VV.C.I

superhet 3- waveband coil pack with provision
for R.F. stage and using 9 High Q iron cored
coils; the world renowned Model 30 coil pack is
now only 23/6+5/3 pt.; these packs are the
basis of the Models 30 and 40 high fidelity
feeder units which are both now available at
popular prices; full details and circuit diagrams
cf these and of 5- valve a.c., 5- valve a.c./d.c.,
6- valve a.c. and 6- valve a.c./d.c. sets and also
of a 5watt amplifier and power peck are given in
the " Constructor's Handbook," which we can
supply for only 1/- post free! This extremely
useful booklet also contains details of all our
other products, a catalogue cf highest quality
radio and
television components at lowest
prices, colour codes, useful information on construction and repair of sets, many hints, tips.
et c.-Supicolls 98, Greenway Ave., Londcn, E.17.
1) ECEIVER Chassis, 10X 54 X2in 3/, 11 X 6X
1, in
IL 21/in 3/9, 12 X8X24in 4/3, 16 X8 X2 1:
5.3 20X8X2 1/
2in 6/6; vol. controls, 5 meg, with
switch and standard spindle. 3/9 ea. 40/- doz:
P.M. speakers, 2-3 ohms. Rola 10in 25/-, Trucos
8M 13/6, Rola 5in 14/9; Selenium rectifiers
small size. H.W. 600v 40ma 3/9, 250v 60mb 3'6.
500v 80ma 4/9 ea, 48/- doz, 120-0-120v 40ma
F.W. with circuit 2/9 ea. 30/- doz. 120-0-120v
100ma F.W. with circuit 3/9 ea, 36/- doz. I2v
Met H.W. 1/6 ea. 15/- dos; brown bakelite
cabinets, fluted front and sides, 25/fully
punched chassis to suit. 3/9. suitable gilt'. black
and red dial 1/11; can electrolytics. 8-16mfd
450v 4/6 ea, 45/- doz, 16-32mfd 350v 4/9 ea.
47/- doz; brand new ex- Govt items 22 1
/ v dry
2
batteries. 1/6 ea, 15/- dos; R.A.F. test buzzers
with morse key and battery. 3/9; block electrolytics, 32mfd 450v. 1/9 ea, 18/- doz; c.w.o. or
c.o.d. over £ 1; under £ 2 post 1/- extra. list
21Faci; trade suppl'ed.-Radio Supply Co.._ 15.
Queen Square. Leeds 2.
F2987
TU. FRANKS. 58 New Oxford Bt.. Lond -n.
1.1 W.C.1. Tel. Museum 9594 one minute from
Tottenham Court Road Station; performance
meters type no.2, fitted standard mains 230v a.C..
50 cycle power pack. 2 VR91. 1 VR137. I 5Z4G.
1 CV51. 1 VR92. and other useful components.
£2/5 each. carriage 3/6; a.c. mains 230v 50
cycles power packs with variable output. 300v.
d.c. at 10ma to 200v d.c. 25ma Moused in nicely
finished metal cabinet size iiinxsikinx6in.
ccmp.ete with 5240 rectifier, also gives 18v a.c.
Venue £2/10 each. post paid; condensers, 80mfd
250v a.c. working. price 15/- each, carriage 2/-;
modulator type 67, fitted standard mains 230v
a.c., 50 cycle power pack. giving 345v d.c. 125ma.
6.3v 5amp. 6.3v. 25 and 12 valves. viz. 5 VR65
2 VR.54. 3VR92. 1 VRI16, 1 5Z4G, and various
useful components. £4 each. carriage 7/6 each;
idicator units type 184a. fitted 3in and 6in
cathode ray tubes type acrid and VCR 517E and
17 valves. viz. 6 VR92. 5 VR91. 3 VR54. 3
VR65, metal rectifiers
chokes, transformers.
potentiometers,
resistances,
condensers,
etc..
£3 10 each. carriage 10/-,* synchronous neck
units.
self-starting. 200-250v a.c. 50 cycle,
fitted Sangamo motors, consumption 21 watts.
size 2714in diam 2in deep geared I rev. 60 mitts;
can be reset to zero by friction drive from front
or back, to run clockwise, ideal movements for
making electric clocks, time switches, etc.. nickel
plated finish, complete with 12 to 1 dial train.
set of 5M hands, 22/6 each, post paid; type 24
R.F. units. new in maker's cartons, these make
excellent s.w, converters, complete with valves,
30 to 40mc/s, price 13/6 each, post paid; mains
transformers, 230v a.c., outputs 250v, 90ma.
2.7v. 8 amp, 5v, 2amp, price 17/6 each, post paid;
we have a large assortment of various ex-W.D.
radar and radio equipment, relays, power packs.
oscillograph units, gears, photographic apparatus available; s.a.e. for lists
12885
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LASKY'S

RADIO

BRAND NEW IN MAKER'S ORIGINAL WOOD
TRANSIT CASE, UNUSED, RECEIVER TYPE 1355.
Contai. 11 new vaivren O VItti5, 151140, IVUI20,
1 %' R92. Incorporated in this unit he a 7.7 31,/s. I.F.
strip.
THIS UNIT IS IDEAL FOR TELEVISION.
LASKY'S PRICE 42, 6, carriage 5/- extra.
DATA BOOK giving full detalla of construction of an
inexpensive television receiver from Ex. Govt. equipment. ( Utilizes 1355 etc.). PRICE 1/6.
E.H.T.
TRANSFORMERS
POE
THE
VCRS?
CATHODE RAY TUBE. Specifications:
Primary
200/250 volts 50 cycles. Secondary 2,500 volts at
4m/n., 4volt» at It mope., and 4volt!,( centre tapped)
at 1.5 ampo. LASKY'S PRICE 35/-, poet 1/6 extra.
E.H.T. SMOOTHING CONDENSERS. . 1 DIM. 2,50 0
volts working. LASKY'S PRICE 1/6 each, poet 4d.
MAINS TRANSFORMERS, 2110/230 volts, 50 cycles
Input. Complete with tapping screw voltage adjustnient. 350-0-350 volte, 100 'Ilia., 6.3 volts 3 amps..
5 volts 2 mope. Semi shrouded, cherish; mounting.
LASKY'S PRICE 20/- each, poet 1/6 extra.
INDICATORS TYPE 82. Complete with 20 valves and
Velt97 cathode ray tube ( short persistance). Still
at 5911 carriage 7/6 extra.
DO NOT MISS THIS AMAZING BARGAIN.
INDICATORS
E 82A. Containe21 valve:4,117)1e
crystal VC1197,91n. cathode ray tube ( short resistance) err., etc. 12 EF50, 2 E1134, 4 SF61, 3 EA50.
LASKY'S PRICE 99 6, carriage 7/6 extra.
300 PF.. FEED THROUGH CONDENSERS (. 0003
NIFD), 65. each. 5/- per doz., post extra.
10 YARD LENGTHS. TWIN RUBBER COVERED
CABLE,
CIRCULAR SECTION. FINE QUALITY.
LASKY'S PRICE 26 per length. Foot 04. extra.
BRAND NEW IN BOXES. MOVING COIL METERS.
F.5.13., 0-500 micro/amps. LASKY'S PRICE 6/11
each, post 6d. extra.
A SIS. stamp will bring you our bulletin by return.
(Name and addreee in block letters plea.). Why not
pay us a visit 1 Our Staff MU be only too pleased to
11 ,1p you wit hyour queue.

LASKY'S

RADIO

370, HARROW RD., PADDINGTON
LONDON, W.9. (Opp. Paddington Hospital)
Telephone
CUNNINGHAM 1979
Hours: Mon.-Sat. 9.30 a.m. lo 6p.m
Thera Hall-day 1p.m.

Specialists
in
•

HIGH -POWER

AMPLIFIERS
from
250W to lkW

W. Bryan

Savage

Ltd

WESTMORELAND ROAD, LONDON, N.W.9
Telephone

Colindale 7131
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ELENIUM
rectifiers,
charger
kits,
transformers, chokes.
New go:ds not surplus
material. Add 7d postage up to 12/6. 1/4 above.
Latest type selenium rectifiers for L.T. packs.
etc., with informative data sheet. S.T.C. Sen tercel 12-15v 3amp 21/-, 4amp 25/, 5amp 27/6.
&imp half wave 22/-, 12-15v tamp giant finned
type 32/6. 6v 10amp ditto 25/-, 12-15v 10amp
ditto 39/6. 6v 4amp 23/6; smaller type. 24v
2.5amp 32/10, 24v Samp
12v 2amp 12,6.
12-15v 1.5amp 9/6, 6v 2amp 9/-, 2v 0.5amp
4/11, 12-15v 0.5amp 7/-; H.T. rects.. small space
selenium type, 121)v 20ma elfin. type 7/-. 250v
60ma for a.c.-d.c. sets V, 110- Goma U.S.A.
midgets 7/-, 250v 100ma bridge full wave 13/6.
350-0-350v 80ma full wave for a.c. sets, 13/6;
ditto with transformer with L.T. windings, 4v or
6.3v to choice, 33/6; eliminator kit, 22 watt
trans., h.t, rect., two 8mfds ccndensers. trickle
charge
rect. for 120v 20ma eliminator with
trickle charge. 39/6; charger kits, standard kit.
S.T.C. 12-15v 3amp rectifier with 50 watt interleaved, Impregnated transformer, ballast bulb
for 2v to 12v charger, no rheo. or ammeter
needed, 45/-; ditto 4amp rect. and 75 watt trans.
with ballast bulb for 2v to 12v charger, 62/-;
ditto but 2amp rectifier. 45 watt trans.. ba.:ast
bulb, 32/6; also 6v kits for 2v, 6v only, 2amp,
32/6; 3amp 42/6, 4amp 52/6, 5amp 75/-; heavy
duty kit, 140 watt trans. ( 9:bs), giant 6amp
rectifier, slider res, and flush mtg.. 0-6 ammeter
for 6v, 12v charger. E5; or transformer and
rectifier
only.
E3/15;
specially
manufactured
crackled black, louvred cases for standard kits
on.y with terminals. grommets. screws, for 2a
kit 17,6. for 3amp. 4amp 20/-.
CHAMPION. 43, Uplands Way, London, N.21.
Tel. Lab. 4457
[ 2986
1VEW S.T.C. selenium rectifiers, largest range
of
It.
metal
rectifiers
in
the country,
makers'
current
products, not surplus;
from
stock: 114,200 E.H.T. for W.W. televisor, 28/each p.f.; 1s54- wave 16v 445 6/8 la 8/-. 2a 9/6.
all p. 64: I6v 3a 17/, 4a l8/-. 5a 21/6. 6a 22/6,
10a 24, 6. all p. 10d; 30v 2a 14/, 5a 35/, 8a
38 ,6. 45v 2a 21/-. 5a 48/-; 100v. 2a. 34/6. all
P. 1/-; lull- wave bridge- coon. 17v I.5a 12,1.
2a 15/5, 2.5s 20/6
3a 21,6. 45 25/-, 5a 27/,
all pt.; 33v stat 18,6. la 21/3. 1.5a 28/, 2a
29,6, 3a 35/-, 4a 42 ,-. 5a 43/6;
100v, 1.5a.
72/, all p. 10d; heavy duty type, 7in sq cooling
fins. 17v 10a 43/8. 20s 80/-: I7v 6a 34/1, 33v 6a
64/-. 10a 71,-, 54v 6a 90 ,-; 65v 10a 130/, all P.
1/4: iniustrial rectifiers. funnel cooled. 17v 12a
76/-; 17v I2a 76/-; 17v 50a. 188/-; 33v 6a 69 ,- ;
100v 6a. 160/-. all p. 1/6: 100v 10a 192,-, carr.
2,6; valve chargers
conversion to metal rect.
from stock. Charger kits: trans. rect and rheo.
54v 6it inci tap switch. Ell ,10; 33v 6a. E7,19,6;
16v 10a. tapped 10v. £ 6,12 ,6; 17v 6a, tapped
10v, 24/12/6; following with fused voltage adj.
far 2-6-12v batts. 16v Sa, £3. 10; vent steel case
7/6 extra: 16v 4a. £ 3. case 7,6; 16v 2a. 38/6.
case 7/6:
transformers.
200/250 in. 16v 10a.
65/-. p. 1/4;
17v 6a. 47,6. p. 1/4;
I5v 5a.
41/6. p. 1/-; 16v 4a. 35/-, p. 1/-: 16v 2a, 23.6.
P.
104;
slider res. from 24/6. all va'ues. P.
1/-; ammeters. 0-6a Ml. 12,6. 0-5a M.C. 15/-.
both p. 63; 0-14a. Sin dial, 32/6, p. 1/4.
In
stock. S.T.C. portable charger for 6-12v batts
at 3-5a, fully automatic and guar 1 yr. input
200/250 a.c., £ 10, carr. free;
illus. leaflet on
request.
Chargers.
6-12v at 5-6a. from 200250 ac.. with rheo. and ammeter in vent, steel
case.
E6/18/6.
carr.
3/6;
see
others
under
Dynamos. Terms. c.o.d. plst goods only, others
c.w.o.
or pro forma, wholesale and retail.Pearce 66. Gt. Percy St.. London. W C.I.
Off
Pentonville
Rd.,
between
King's Cross
and
Angel.
Est. 17 years.
12955
A MAZING radio surp'us bargains! As brand
new,
searchlight
radar control
receivers
(Elsie) No. 4, nineteen 6v va'ves. IF. Ilmc/s.
freq. 200mc/s. broadband. splendid cabinet, a
beautiful job for high gain T.V. or amateur convers 1on. 60/-; special components for receivers
BC453-4-5;
genuine
plug-on
dynamotors.
14
or 28v. output 250v.
12/6:
coils BC453 and
BC455. stipulate type required, 10/6: BC453 a.c.
power lucks. 230v. complete with 6X5, plugs
rn to RX. 45/-; new power relays, 230v a.c..
switch
lkw.
17/6:
as
new
U.H.F.
receivers
AN/CRW2.2 68147, 2 6SL7. 1 6.15. 1 6SG7. plugin coils. 60mc/s. with 28v power unit. 23/-; as
new 3cm radar scanning units. parabolic reflector.
p3werful
motors.
25/-;
Tannoy
P.A.
Horns, with driver
units, re-entrant or exponential.
60/-;
as
brand
new,
guaranteed
speakers by famous makers. Sin. 14/-: 8in and
transformer. 16/3; 10in. 22/6; as new, receivers
type 76. 150-505kc/s. 3 valves, in fitted cases
with circuit. 30/-; receivers BCAO/429. 6 6v
valves. 201-398kc/s. 2.5-7.7mc/s,
HRO
type coils, 37/6: new amplifiers 16129. midget
9D6, ideal for deaf aid conversion, etc.. 15/-;
receivers, R1125. 2 valves.
30mc/s, with circuits. 8/-: aerial tuning units type 126. rotatable
Inductance. R.F. ammeter. 7/-; morse practice
sets. quality
key.
highnote buzzer,
4/10;
as
brand new. 38 Walkie Talkies, complete with
aerial, spare valves. 12v vibrator, and connecting
cables, handbook. etc.,
80/-; as new. MOPA
tuning units.
CAY47155.
1.5-3mc/s, precision
dials, in cabinets. 17/6: as new, RF26 units. 30/-;
as new. Star identification instruments. 3/-:
antenna tuning units BC306. variometer type.
11/-; new Xtal freq. multipliers and variable
freq. units. APW9467. less Xtals. 10/-: power
units type 22. dynamotor 12v in. 250v and 6v
out. may be used in reverse as d.c. charger, 11/-:
terms c.w.o.; prices include cam;
no lists.-

S

e/-.

THE " FLUXITE QUINS " AT WORK
"That's the tenth we've mended today
Now 01, be off on your way.
Come on.
Look out!

Show some speed.

Mind the lead! ...

More FLUXITE needed " bawled EH.

•

See that FLUXITE is always by
you- in the house - garag -workshop - wherever
speedy
soldering is needed. Used for
over 40 y.ars in Government
works and by Lading engineers
and manufacturers. Of aIIronmong_rs-in tins, 10d., 1
.
/6 & 3/-

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 amuch
stronger wheel. It's simple-with
FLUXITE-but IMPORTANT.

•

The FLUXITE
FLUXITE
where you want
it by a simp'e
pressure. Price
1/6, or filled, 2,6

GUN

puts

ALL MECHANICS WM

FLUXITE
IT SIMPLIFIES ALL SOLDERING
Write for Book on the

ART OF

SOLDERING

and for

Leaflets

HARDENING

STEEL

and

TOOLS with FLUXITE.

SOFT .'
on

CASE-

TEMPERING

PRICE

Id.

each.

FLUXITE LTD.
(Dept. W.W.), Bermondsey Street, S.E.I

81, BYrem at, Liverpool, 3. Con. 4490.

Hest

buy
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The illustration below depicts the R1124 Receiver
which is eminently suited for conversion to the television sound channel. Frequency range 30.5 to 40.5
Mc s. switched bv 5 bank 6 way lanky switch:
valve linen), cont.
.. of 1 101)1, 1 15D5, 3 9112, 1
8112, all with screening cana. Among the host of
components are 30 condensers, SO resistors and 3
pot'ineters all enclosed in a robust metal case the » De
of which is 161n. x 101n. x 16in. BRAND NEW
ANIS UNUSED.
Astonishingly ch.p at 17/6. plus
2/6 carriage and packing.

RECEIVER UNIT R1125.
Of prime interest to the experimenter, this too valve
(both 81)2) apparatus contains coils. condense., LF
Transformers, etc.
Easily convertible for television
sound. At 943 post free atsi, is not to be mimed.
AMPLIFIER UNITS TYPE 18 OR DM.
The huge demand continu. unabated.
Three are
neat aml compact units comprising 2 EF36, ;2E033
and 2 EL32 valves, together with microphone transforwent, intervalve traneformers, count leee condeneera
and resisto., etc. An experimenter's gold mine for
26/.. plus 2,6 carriage and packing. An unrepealable
offer.
RECEIVER UNITS TYPE 25 OR 73.
Another popular item in gr.t demand is the Receiver
Unit 25/73.
Actually the receiver portion of the
TR1196, they make an excellent medium wave ruinerbet by replacing the two coils. The valves incorporated
are 2 EF36, 2 EF39, 1 EK32, I EBC33 ; aleo included
are one pair of 460 Kc/e, 1.F. Transformers, resistors
and conden... Suitable coils for superhet adaptation
are the Wearite "
which we have available at
61- per pair. Moderately priced at 19/6. plus 3/'
carriage and packing, it is little wonder that the
Receiver Uult 25/73 is proving such a resounding
SUCCORS.

INDICATOR UNITS.
Solely due to the fragile nature of these instrument.;
they are now for personal roller, onls.
Included
among our huge and divere stocke are Types 182, 184,
162, 96, 6, 62, O2A, 95, APN4. We would eitiphaeise
that every tube le demo.trated before purchase and
competent technical staff is always in attendance to
advise and suggest. Pay us a visit.
NET TRANSFORMERS.
230 v. input 2,000 v. OMS ( giving 2.500 v. when ful)y
smoothed), and 4 v. 2 amp. CT. Specially designed for
the VCR97.
Of eturdy construction and ple.ing
finialh.
Only 29/6, post tree.
COMPONENT MART.
All brand new and current stook:ELECTROLYTICS ALI-CAN
16 + Ili 450 v. D.C. o kg., 5,6
8+16450 v. D.C. wkg.,
4/9; 8+ 8 450 v. D.C. wkg., 441; 92 mfd. 350 v. D.O.
wkg., 2,6 ; 16 mid. 350 v. D.C. wkg., 1/9; 8 mfd.
450 V. D.C. wing., 2/3; 16+24 350 v. D.O. wkg.
cardboard, 3/6; 25 mfd. 25 v. D.C. eiqr.. 1/6;
60 mfd. 12 V. D.C. wkg., 1/6.
LOUDSPEAKERS.
Several famous makere are represented, and the
ep.kera are all new and complete with pentode
tra.former.
lin., 126 ;
14,9; 81e, ,17)6
10tm. 25..
A deluge of orders is anticipated.
Order early.

METERS. All new and boxed.
0-1 ma/a. M.C. D.C. 21in. dia. Int. re.. 75 ohms, MI-.
0-40 V. M.C. D.C. 2110. sq., 4/9.
SPECIAL OFFER this month only. A portable M.C.
test meter in bakelite case. Ranges: 0-1.5 v., 0-3 v..
0-60 m/a.,11.5,000 ohms. Can be rapidly modified to
make a euperb general purp.e test meter. BRAN O
NEW AND BOXED. ONLY 17 ,6, poet free.
TRADE ENQUIRIES
V1 .1TEO.

VARIES BRITAIN ( RADIO) LTD.
11, UPPER SAINT MARTIN6 LANE,
LONDON,

Open

9 a.m. to 6

W.C.2

p.m. including Saturday.

bo

Advertisements

Wireless World

MIDLAND INSTRUMENTCo.

BRAND NEW GOVT. SURPLUS STOCK
AMPLIFIERS. TYPE '1134, contains two valves.
civill in type 210- LP awl QI'21. four transformers,
switches, etc., operates from 2v. L.T. and 120 v.
ideal battery amplifier for gram, pickup, microphone
or two-way loud-speaking inter-corn., in black enamel
metal cane
x5in. x41in.. also wood transit case.
15i, post 1/4.
AN/AP1 INDICATOR and amplifier
unito. consists of 3in. BPI cathode ray tube, 11- valve
amplifier 68N70 17/, 6G60, 6X6GT, 2X2, 6116, valves,
control unit, connecting cable and instructional
booklet, also additional data to operate from 230 V.
A.C. mains, brand new in sealed cartons, 90 ,-,
carriage 5'.. cur-oups, acrumulator charging typo,
60 amp., in bakelite cases, two types 12 or 24 v.,
7/8, post 34. TOOL SETS, one of each the following
Elliot Lucas 61n. flat nose pliers, Terry's B.A. spanner
sets, >, sizes. Apollo box spanners, 9M., one end
4- BA., the other 6.B.A.. ditto 41n., 4-B.A., only
3,3, post 9.1.
HEADPHONES, moving coil, '
78,
post fid., super-sensitive balanced armnture high
re,lstance, 7/6, post Dd.
MAGNETIC COMPASSES.
TYPE P-8, alcohol 'Ito:rite, engraved 360- deg.,
luminous crose-whes, in wood carrying cams, 10/,
poet 1/-.
HEADPHONE LEADS, fitted high or low
impedance matching transformer with selection
switch, 2/6, post 6d.
TRANSFORMERS, input
230 v., output 50 v. 11 amp., or with little alteration
100 v. 51 amp., 25', carriage 51-. CAMERA CONTROL
UNITS TYPE 35, 12 v., consists of a small electric
motor geared to clockwork escapement, 0 to 50 sec.
exposure timing device, 0-125 exposure counter, in
smart metal care, also wood transit case, 20/-, past 1 -.
CRYSTAL VALVE RECTIFIERS, U.S.N. type, highly
sensitive, for crystal sets, 3,8, post 3d.
RADIO
INTEEFERENCE SUPPRESSORS, mains 6-sectim,
metal case type, dust-cored coils and elands.. worth
25', oar price 2/8, poet 11d.
MAINS MOTORS,
200,850 v. A.C./D.C., approx. I amp., one end titled
enclosed fati blower, the other reduction gear box.
two final drives of approx. 5and 25
continuum(
rating. 30 ,-, post 1/4.
TELEPHONE SETS, consbits
of two combined microphones and telephones, 25ft.
twin connecting flex provides perfect two-way communication, selt-energised, no battery required, can
be extended to 50101. if required, act complete, 7/6
pont 9d.
ARTIFICIAL HORIZONS. 5/-, post 11..
Also direction indicators, 7,6. post 1/-, both contain
a Sperry gyroscope, cost approx. £ 30.
Also hundreds of other Items. Send for our new
enlarged den., Feb. lists, 2c1., with s.a.e. Orders over
30/- post paid. carriage orders extra in all cases. Our
C.O.D. service is cancelled for the time being.
MOORPOOL CIRCLE, BIRMINGHAM, 17
Telephone HA /thorns

303 or 2664

ETA
FOUR- STATION PRESET TUNER
TYPE TS41
A complete preset tuning unit for use in
superhet ci rcu .t; to select any three MW
and any one LW scat on.
Each coil tunes over the whole relevant
band by adjustment of its dust iron core.
Supplied with full instructions and a
complete rece ver circuit,

Price 3V- plus

7/2 Pur. Tax.

I.F. TRANSFORMERS
SERIES

IT1

A midget high efficiency IFT for 465 kc/s.
Both sections permeability trimmed at
side of can.
Size:
dia. by W
high.
11-11 critically coupled with top grid lead.
1T12 is overcoupled for diode circuits
with all connections at base.

ir

Price 71- each
PRESET TUNING COILS
TYPE

V

These coils are exactly as used in the TS4I
(with the addition of soldering tags) and
are now available for TRF and superhet
use. Coverage by permeability trimmers
MW 195-530 metres, LW 850-2000 metres.

Price

AE

11-1. F?sc.

Obtainable from
ELECTRO
West

Hill,

your

3/6 each.
4'- each.
dealer

TECHNICAL
St.

or

direct

from

ASSEMBLIES

Leonards - on - Sea,

Sussex,

March, 1949

A. RYALL, " Utopia," Mayfield Rd., Herne
X - Bay. Kent; mail order only; postage or carriSWITCHES.
age extra: c.o.d. £ 1 or over; special list for the
Double- throw.
Several
hundreds
all
at
trade: U.S.A. tubular metal cased wire ended
3/6 each.
0.1m.f. 500v 7/6 doz.. 350v 5/6 doz.; U.S.A. tubu10 amps
125v.
5 amps
250v.
lar metal cased wire ended 0.5m.f. 350 7/6 doz.:
Mansbridge lm.f. 5008 wkg.
Mansbr:dge
3 amps
460v.
2 amps
600v.
4m.f. 400v wkg. 2,3 each; silver mica 10p.f..
Normally open.
As above.
40p.f.. 200p.f.. 300p.f.. 400p f., 5009.f. 3/6 doz.;
NEW CABLE.
mica 0.01m.f. 3-1/3; all condenser guaranteed;
Approximately 25,000 yards for disposal.
Amphenol type British 5- p-n chasIs valve
holders, 3/6 doz.; international octal teasels
Price per yard.
valve holders. paxolin. 4,- doz.; bar type 35.000 yards.
Unistart VIN No. 1, rubber
gangs Si-; bar type 4- gangs 5,-; resistors ikwatt
covered, Single 57/036, in 500yd. drums. 3fand 14watt assorted 100 ohms to 2 meg. level
450 yards.
Lead Covered rubber
assortment 40-5,-; switches. SB. 2P 6w miniature
insulated 660v., single 7/06, in 50 yd. coils.
3/.
1,6, 3B, 21. 6w five poles total 2/3 each; SB.
The following are in 100 yard lengths :
9w 2/-, 2B SP 6w 1/6. SB. SP. 3w 1,-, 2B. 3P.
3w 2/... SB, 2P. 4w 1/3; [ we:ye-way group boards
1,000 yards. Cab tyre cotton braided
with 9-1w aid 1
/ w resistances, etc.. 2/-. all
2
Twin Flex, 136/012
5/.
new; twenty other types in stock: octal plugs,
1,700 yards.
Rubber sheathed, 12 core,
cap and chassis socket. 3-3,-, with tags 3-3/6:
024.
1/6
high resistances phones with sponge earcapi.
With gcod class microphone, all wired into p.ug
1,500 yards.
Quadragenmet
metal
type 10H 10991. 10/9 pair; metal boxes, black
braided, 4core, 3-136/012 & 1-9/012.
2/6
finish with quarter inch paicolin panel, fixing
2,000 yards.
Quintosheath 4, Cab Tyre,
lugs and corner sockets. size 81
/ X7 1/
2
2 X3 1
/, deep.
5core, 9/012.
3/6
6/9 :iach new; 10,000 ohm bake:fie cased volume
500
yards.
Tricomflex
4, braided cotton
controls medium spindle 1/6; metal cased miniflexible, 3core, 9/012.
1/6
mum depth fiimeg vols., short spindle 1/6 each;
special list for trade.
[ 1613
735 yards.
Unilowcapmet
No.
I.
OMPONENTS for West Country constructors:
Coaxial H.F. 7'022.
1/6
Eddystone mains filter, £2/10,• Eddystone
1,235 yards.
Uniradio 18. Coaxial H.F
absorption wave meter. £5,17/6; Eddystone h gh
7/022.
1/6
voltage neutralising condenser. 1.5-8 pF, 2.0W1,600 yards.
Uniradio 6.
Coaxial H.F
5.000v. 7/6; Eddystone
145 M/Cs
chassis with screens and bracket. ho/ed. 25/-:
1/036.
I/Eddystcne 145 Mc/s transmitter chassis. 25/-;
3,400 yards. A.P. 13806. Coaxial H.F
small 4- pin ribbed formers. 1/9 and 2/-; Westec1/036.
11/.
tors WX6, unused. 1/- ea., 5/6 for 6; r_tary
3,000 yards.
Duradio
II. Twin
Core
switches. 2 wafer each, 3- pole, 3- way. 2/3 ea..
H.F. 7/032.
2/.
12/- for 6; 1- wafer I - po:e 9- way. 2/- ea., 11/6
for 6; 2- wafer 1- pole 6- way, no step. 1/9 ea.,
500 yards.
Flex Cord, 3 Core
l/10/- for 6.
Speakers: Ce/cation. 3i/2:n, special
500 yards.
Flex cord, 2Core
1/..
bargain, new high qua.ity. guaranteed. 15,6
2.500 yards.
Duradio 28. Twin Feeder
ea.,' Plessey 5in, less transformer, 16/6; ditto
H.F., 2/028
with trans., 19/-.
Plugs and sockets: Bell:ng
2,OCO yards.
12 Flex Met. 12 core metal
Lee, 7- pin, ex- AM., 1/6 ea.. 3 for 4/-; telescopic
braided 14/0092
2/6
aer:al masts, 7ft 61n, fo ding to 161n. 5/6 ea..
p stage 9d.
Meters: Sangamo Western lma.
Sample
Piece
supplied
on
Request.
2in rd. IL M/C. 9,6 ea.; San. West. lma
24v. Relays. 4 point. approx. 2.400 at 1/6 each.
rd. ti.. scaled 0-100, 19/6 ea.; San. West. 5iiia
2in sq. fl M/C
12 ,6: ban
West, 30m , P,•
The
Motherwell
Machinery &
fl. M/C, 12/6; San. West, 100ma 2in sq. fi. M/C,
12/6; Ferranti 303v sq. fi. M/C, comp ete with
Scrap Co. Ltd.
external resistor, 14/6: Pye p usa and sockets,
tNSHAW
WORKS,
MOTHERWELL,
1/- pr.; Marconi p ugs and soccets. 1,9 pr.;
'GOTLAND.
c.w.o. only, orders under 30,- add postage. s.a.e,
fcr lists.-0. N. Pill as Partners, 49, Cobourg
St., Plymouth.
Tel. 2239.
( 3032
"PREMIER RADIO Co. offers the following surp.us material, all guaranteed perfect; chokes.
500ma. 50ohms. 15 henries. 25/-,• 2v. 16amp accumtiat:rs. 7,6; type 1355 units, used. 30/,
13 Us 10/- packing and carriage. new 45/-,• R.F.
un ta type 24 or 25 for same, used. 12/6; R.F. unit
type 26. new, 27,6; supersensitive ba.anced armature double headphones. Ica resistance, 3/6;
mains transformers 200/250v input. 300v, 60ma
(half wave). 6.3v, la. 10v, la. output. 10/-:
radiogram cabinets., a few al/arable to clear at
half price, for callers on y; Johnson petrol electric generat rs. output 32v. iba. d.c., £22;
e.ectron multiplier photocell type 931A, £3;
accumulator charger kits, consist of mains transformer and suitable metal rectifier to charge
2 or 6v accumulator at la. 22/6; for 12v accumulator. .27/6: vibrators, 12v 4- pin non sync.
5/-; transformers for same 300v, 60ma. 7/6;
converters. input 24v d.c.. output 230v 50e
100w. £5; microph nes. carbon, hand ty2e,
switch in handle. 2/11; transformer for same.
2/6: cab tyre cable twin 14/36 6/- tier dozen
ya xis. or 42/6 per 100 yard coil; twin flex. 14/36.
5/- per dozen yards. 32/6 per 100 yard coil;
aerials. aluminium. 7 section, total length 5ft
6in. make excellent d'pa.e. 3/11: resistors, high
stability plus minus 2%. 1K, 10K. 100K, Imeg.
1,- each either type; morse code training sets
consist of a good quality key and high note buzzer
mounted on a base. 3/6: d.c. generators for engine
drive. 12v. 500w, 30/-; Germanium crysta
diodes type CV102: a super fixed detector for
crystal sets 3/-: balanced armature ' single ear
pieces. supelsensitive. 70ohms. 1/9; meter kits.
W.
H.
SMITH &
SON
give special
moving coil meters 214in diem, flush mounting
scaled 15v and 600v. complete with multipliers
attention to the requirements of
to read 1.5v. 15v. 60v. 15Óv and 600v. 10/--; 2v
vibrators synchronous type complete with transtechnical men and students.
former. output 135v. 30ma. 12/6 the pair;
resistor Parcels. 100 14 and '/ watt resistors, our
ass-rtment. 12/6: condenser parcels. 50 moulded
Books not in stock, but obtainable
mica, silver mica and tubu'ar condensers, our
assortment. 12/6; oil- filled condensers, with clips,
from publishers, are supplied within
2mf. 600vw, 1/9: 2mf. 1.000vw. 2/6; 4mf.
1.000vw. 7/6; lmf, 1.500vw, 2/6 Weston 50
a few days. Students' needs for
microamp meters. 2L,in scale ( undivided). 371;
enamelled copper wire, all sizes. between 16 and
examinations are given priority.
38 guage. In 1?, and ',/, lb reels; output transformers. push-pull PX4's to 3 and 15ohms. 17/6;
oush-pull 6V6 's to 3 or . 15ohms 17/6; Circle
cutters. used with ordinary hand brace, cuts
circles 8/,in to 31Mn. in aluminium or steel up to
16g: accumulators, 2v. 16th.. 7/6; charger kits.
consist of transformer and metal rectifier, charge
a 12v • battery at lamp. 27/6: enamelled cooper
aerial wire 7/23g. 50ft. 2,-; 100ft. 4/-: 1.203ft.
30/-.—Caller to 152-153. Fleet St.. London,
E.C.4 Tel. Central 2833: or 207. Edgware Rd..
London. W.2. Tel. Ambassador 4033. Terms of
business. cash with order or c.o.d.; all goods
guaranteed perfect.
[
2952

C

ed.

RADIOCRAFT. Ltd., Leicester offer.
1 super value in bargain parcels. only 5/each. ( 1) tag strips, 2. 3 and 4 point. 40 each.
total 120; ( 2) sleeving 1. V- and 2mm. 72yds

GALPINS
ELECTRICAL
408,

HIGH

ST.,

STORES

LONDON,

LEWISHAM,
S. E. I3

Lee Green

Telephone

TERMS:

Near Lewisham Hospital .

0309.

CASH

WITH
C.O.D.

ORDER.

MAINS TRANSFORMERS.

NO

Input 230 volts

cps., Output 42 to 50 volts at 100 amps., £12/10/.
each, carriage 10 -, another 200/250 volts . n steps
50

of 10 volts, output tapped 6, 12, 18, and 24 volts,

at 10/12

amps.. 45/- each, carriage 2/-, another
230 volts input, output 12 volts at 131. amps.,
73/- each, carriage 2/, another 220 volts input,
output tapped
14, 25. 37f, 50, 60, 75, 87f,
100 and 110 volts at 1,100 watts, 0/15/. each, carr.
7/6. ( These transformers are all doable wound.)

MAINS
50

TRANSFORMERS,

all 200,250
cps., I phase, input, output 700/0/700 v.,

v.
70

mia., 4 v., 2f a., 12 v., 1 a., 30/. each.
Another
525/525 v. 150 m/a., 6.3 v. 5 a., 5 v. 3 a., 37/- each.
Another 2,350 v. at 500 m/a., 85/. each.
Mains
Smoothing Chokes, 10 Hy. 100 mfa., 6/- ;
m/a., 8/6 ; 350 m/a., 251- ; 5 Hy., 250 min.,

150

17/6.

MAINS VARIABLE RESISTANCES (slider
type), new, ex- Govt., 14 ohms, carry 1 to 4 amps.,
graduated, useful as dimmers, etc.. 17/6 each ;
another 0.4 ohms, carry 25 amps., 17/6 each,
post
1/6.
Ex-Govt. Moving-coil Cell
Testers,
3-0-3 v. (new), 1St-

each.

MAINS

TRANSFORMERS ( Auto Wound).
Voltage Changers tapped 10, 20, 25, 90, 130, 150,
190, 210 and 230 v., all at 1,000 watts, a combination
of 34 voltages can be obtained from this transformer,

each,

new

ex-Government

carriage

5/..

Mains

£5/10/.

Stock,

Booster Transformer,

tapped 0, 6, 10, 19, 175, 200, 220, 225, 240 and
250 v. at 1,500 watts ( new, ex-Government),
E515/- each, carriage 5/,
Another Auto wound,
tapped 0,

110.

150,

190, 210 and 230 v. at

watts, £6/10/- each, carriage 5/-.
each, carriage 5/-.

1,500

Ditto,2,000 watts,

a151-

EX-R.A.F. MICROPHONE TESTERS ( new).
These consist of a Ferranti 0 to 450 m/amp. 2fin.
scale

meter

shunted

to

1

m/a.

incorporated

Rectifier, the whole encased in
case, calibrated at present 0 to

Westinghouse
polished teak

10 v., 25/- each.

SPECIAL OFFER METERS,

all

new,

boxed.

Moving coil, first grade instruments, 0 to 20 v.,

I0/-

each, or 3 for

251- ;

0 to 40 y,

12/6

each ;

0 to 10 amps., 15/. each, all 2m, scale.
0 to 20 v.
A.C., calibrated 50 cycles, 25/- each ;
0 to 40
amps., thermo-coupled, 25/- each.

ELECTRIC LIGHT CHECK METERS
Hour).

18/6,
25/-,

A.C.

50

post 2/- ;
post 2/- ;

cys., 200/250 v.,

(
Watt

5 amp.

load,

10 amp., 21/-, post 2/- ; 20 amps.,
also a few only Pre- Payment I/-

slot type, 20 amp, load, less coil box, complete
with synchronous Motor, 35/- each, carriage 3/6.

EX-R.A.F. R.F. UNITS (New), containing 6
valves including E.F.50s, 5U4Gs, Grounded Grid
Triodes, also a 24 volt Miniature Motor with
laminated Field, and approx. 60/75 Resistances
and Condensers, 32/6 each, carriage 3/6.

EX-R.A.F. I.F.F. UNITS,
complete with

valves.

10 Valve Short Wave

E.F.50s,

S.P.41s,

fitted with a motor generator, 12
450 volts at 50 m/amps. output,
are as new, 30/- each, carriage 3/6.

MAINS TRANSFORMERS.

E.A.50s,

volts input,
these units

200/250

volts

50 cyc. input, output 350/0/350 volts at 250 miamps.
4 v. 8 a., 4 v. 4 a., 6 v. 6 a., 6 v. 2 a., tapped at 2
volts,

65/-.

Ditto, 500/01500 volts at 300 m/amps.

6.8 a., 4 v. 8 a., 5 V. 4 a., 62/6.

Ditto, 350/0/350

volts at 180 miamps. 4 v. 4 a., 6.3 v. 4 a., 5 v. 3 a..

38/6, post 1/6. Ditto,
miamps. 4 v. 4 a., 6.3 v.
1/6.

Another

15 amps. output,

500/0/500

volts

at

150

4 a., 5 v. 3 a.. 45/-, post
100/230 volts input, 12 volts at

32/6

each.

D.C. PRE-PAYMENT I/- SLOT METERS,
10 amp. load, 200/250 volts, condition as new,
17/6 each. carriage 3/6.
LARGE

VARIABLE

RESISTANCES

(
Stud

Switch-arm type), 25 studs, 50 ohms to carry 1.4
to 9 amps., 30/. each.
10 ohms to carry 9 to 14

amps., 32/6 each.

Advertisements

Wireless World

March, 1949

asstd colours: ( 3) valve hof'ders. 8 each B9G
(EF50) 4 pin DX and 5 pin Eng.. total 24; ( 4)
1.0v resistors 10 each 1.500. 2.700. 4.700. 10k and
lmeg. total 50: ( 5) 1
/ w resistors. 12 each 4.700.
2
47k. 100k and 680k. total 48: (6) lw resistors,
6 each 33k, 47k, 100k and lmeg. total 24; ( 7)
2w resistors, 6 each 3,300, 22k. 33k and 300k,
total 24; (
8) mica condensers, 8 each .0003. .001
and .01, total 24: ( 9) ceramic condensers. 9
each 6.8. 8. 50 and 75 pF, total 36; ( 10) component boards. 12 asstd. comprising over '100
res, and cond.; ( 11) RF chukes, 12 asstd.; ( 12)
12M lengths screwed brass rod, 3 each. 2, 4 and
6BA. total 9: ( 13) pr. IF transformers 455kc/s
adjustable dust iron cores; ( 14) paper condensers. 6 each .01/1.500v ( tub), .5/750 ( block).
1.0/350 ( tub), total 18; any parcel above 5/-,
pus 6d. postage; all items brand new; satisfaction guaranteed or cash refunded with out question.
FRITH RADIOCRAFT. Ltd.. 69-71, Churchgate.
Leicester.
12949
ACK PORTER. Ltd. ( Radio).-New companeats, satisfaction guaranteed; U.S.A. oil
block condensers, 4+4+4+3 (- 1mfds, with clips.
7/6: U.S.A. electrolytic can condensers. 2.000
mfds. 15 volts, 2/6; moulded mica condensers.
0.01, 400 volts, wire ends. 3/- doz; ceramic tub.
condensers for C.R. work, 0.001mfd at 9.000
volts. 2/-; Cyldon-Folar type ceramic variaale
0.0001 midget condensers with full 14 shafts.
1/-; U.S.A. midget Neons. 115 volt, Y4X1
/ in.
2
1/-; Cossor-Osram type 4- pin 5.130 Neon Staos.
3/9; boxed RF 0-350 ma meters, 3/9; boxed
0-20 voltmeters. 3/9; Thordson tropical 1.f.
chokes, 70ma 250 ohms 3/-; variab.e slider.
300 ohm bias resistors, 30 watts with clips,
1/-; standard fuseholders, black. Plastic tubular type,
1/-; U.S.A. crackle finished metal
boxes with sliding clip fastening lids. 6X5X
eliMn. 2/6; boxed U.S.A. 24-volt ac/dc blowers.
shafts, 5.00Orpm, complete with fan. 12/6;
British 12-volt small acide motors, ih shafts,
8/-; Pyrex glass ribbed Lo-Loss aerial. sw,
insulators, 11d; boxed U.S.A. vibrators. 7-p.n.
6-volt and 4- pin 12- volt. 2/- each; C.R. terminal blocks. 5.000 volts, black plastic, 8-way,
with terminals both sides for chassis mounting,
2/6; aluminium undrilled strong chassis, 12X
64X2r,
/
)
. for amplifiers or sets. 4/-; radio control relays, 11.000 ohms res, micro adjustment, 6/-; resistors, 50 ohms to 4 megs,
1,4, 1. 2 and 3 watts, assorted, per box of
50 for 7/6; condensers. 10 pf to 0.1mfd, in
silver mica, mica and tubular paper, per box
of 50 assorted. 10/-; U.S.A. 35mm direct embossing film for recording and p.ayback. per
box of 50f t. 1/6: double wound 230 to 115-volt
transformers, 450 watts with terminals. 49/5:
G.P.O. type multi key switches. 1/-; McElroy
moving coil and Stylus morse assembly, boxed.
new. 1/-; Midget transformers, 50 ohms to
5.000 ohms, ideal for mikes or phones. 1/9:
R.C.A. boxed 923 photo electric cells, 4- pin
19/6: orders over £ 1 carr. paie-Jack Porter.
Ltd. ( Radio). 22-31, College st.. Worcester. Tel.
2442.
1
.
2516
QUPREME RADIO, 746b, Romford Rd., Manor
1..-3
Park, London, E.12.
Tel. Ilf. 1260. Est.
15 years. Buy by our mail and you buy right.
Television and radio components that give
satisfaction at the right price: E.H.T. 4ky or
Ski/. 2v M., tested at 20kv. 55/- ea.; 2kv
E.H.T.. 4v fil., tapped at 2v. 26/- ea.: scanning coils. 25/6 ea.; line trans., 21/- ea.;
both items matched focus coil, 30/- ea.; H.T.
trans.. 350-0-350. 6.3v 6 amo, 4v 8 amp. 4v
3 amp. 0-2v. 6.3v 2 ann, 250ma. with screen,
70, - ea.; 5hy choke, 250ma, 18 ,6 ea.: 10hy choke
80ma. 8(6 ea.: valveholders for E.F.50 valves,
ceramic type. 6d. ea.; retaining rings for sanie,
8d. ea.; E.A.50 valveholders, bakelite type, 6d.
ea.; anode clips for E.A.50 valves, 2d. ea.:

J

anti- corona caps. 8d. ea.;
co-axial cable or
twin balanced feeder, 80 ohm, 1/- yd., 11/doz. yds. only: co- axial plug and socket, 1/complete;
0.1mfd.
2.5kv
metal
tubular condensers, 2/6 ea.: all values of resistances, variable controls and condensers,
together
with

above items, in stock for E.E. televisor at the
keenest prices; also revised edition of " E.E.
Home- built Televisor" handbook, 2/6 copy:
layout plan and wiring diagram for E.E. televisor, 3/6 copy; tubular condensers. 25m1d,
25v midget metal tag end. 1/2 ea., 13/- doz.;
50mfd 50v can type and 50mfd 12v condensers.
1./- ea.. 111- doz.; 0.01mfd 1,000v, 0.02mfd
750v, 0.05mfd 500v, 5/6 doz.; 0.1mfd 500v.
6/6 doz.; 0.1mfd 350v. 5/6 doz.: 0.001mfd and
0.0005mfd and 0.0003mfd midget mica condensers, 5/6 doz.; can type condensers, 8mfd
450v. 2 11 each: 16+32mfd 350v, 4/9 ea.;
16+8mfd 450v, 4/3 ea.; 30+30mfd 350v, 425v
surge, 6/6 ea.; 16+24mfd 450v, 5/6 ea.; 32mfd
350v, 3/- ea.; 32mfd cardboard drylytM condensers, 6/6 ea.; 16mfd 350v drylitic condensers,
1/9 ea.; midget 450v can condensers. 16+8mfd.
4/9 ea.; midget 16+16mfd 450v, 5/6 ea.; 8+8
mfd 450v inAget type, metal, 409 ea.; 8mfd
450v mMget metal can type. 2/6 ea.; 32mfd
350v midget can type. 4/9 ea.: fixed mica cond.,
3ppf. 3Oppf. 6Oppf. 65ppf, 7Oppf. 180ppf, 305ppf,
307PPf,
50011131.
570ppf,
590ppf,
700ppf.
4.550ppf, all at 2/6 doz., or assorted; 0.01mfd
mica, 3kv, 3/- doz.; 0.005mfd, mica. 3/- dos.:
terms c.w.o., no c.o.d.; send 6d. extra for
postage orders under £5; 21/
2d, s.a.e, all enquiries
and list.
13000
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Vou' eSURE to get it at

I ESTABLISHED 25 YEARS
Resistances. Special offer. Parcel containing 100
popular assorted values I- watt type. 8 6 per 100.
at ttype, 11 '6 per 00. ( Tnide enquiries invited.)
M Coil Speakers,
Well-known mfrs.' mrplus, ail
23ohms and P.M. yin., 23/6 ; Ain., 17 , ( 15 olun,
18 ,9); 6IM., 16/6; 51n., 10 ,11 und 12,9 (
with
Transt.,18/61 ; 311,..13/9 ; 2)111..14/9. Energised
also available la all sizes.
Tunins Cond. (
Twin ( bang). . 0005 mfd. ceramic, 76
(with Trim., 13/6); .
0003 mid, with Trim., 8/8.
Midget . 0001 mid., 5:- ; Midget . 0003 mid., with
Trim., 10/6 ; Midget . 00035 min., II x1fin. xlin.
1116. 4-Gang.0005 mid., 6/9 ; >gang.0005 odd.,
7/6.
Coils, T.R.F.
ditto. 9/6

Matched pair, M. & L., 611 Weymouth
pair. 8,11et. matched, 8.M. & L., 6/9,
10/6 and 11/6 pair. All Wearite " P " Coils, 3 each, Including R.F., B.F.O. and A.F.
Vibrator Trans!. (iV In, 250 0.250 v., 100 in/a out
(also available in 12 v.), 9,8.
I.F. Vane, 465 1/e, New well-known mfrs.' surplus.
fin. xfin. xHis. Perm. Tuned, 9/- each.
Potentiometer.. Centralab. 5K, 10K, 25K, 50K
100K, I, 1, 1 and I Meg., lest, Switch, 4/3, With
Switch, 8/... Midget with Switch, j and 1 Meg..
8/-. Specal . 75 Meg., with Switch. II/9.
Electrolytic.. B.B.C..Midget Can 8mid 450 v., 211 :
8-8 mid. 450 v. ¡ dia. x11, 4/9 ; 8-16 mid, 450 v.•
4/11. Hubiller 8 ntd. 500 v. Card. Tub., 4/-,
T.M.C. 32 (Md. 450 v., 4/11
Meter Rectifiers. WmtInghouse. 0.5 ni/a, 4/9;
0-10 tuts, 7/6; 0-1 mn/a, 10/6.
2C
R :ev
ti.
fie
lOrs0
.nin
'ar.1.5”,9
hit
''
2r0 ;v .21
50
00
wm, 50 7ene:,
ap
,
250 v.1,00 mm, 13/9 ; 1Bridge
6r/e 1., .: 62...p1.I2
4o
119 ; 12 v. 1¡ amp., 2e: 3 ,,
.
3.3i7
.
13: .. 7
3
016V.
it., 37/6. also LA.
12v.J.,:t
,np
512
Television Trend, E.11.T. 4,000 v. 3m/a, 2v. 11 amp.,
45'- ; 500-0.500 v., 250 in/a, 4v. 5a., 8.3 t. Sa.,
75'- ; 350-0-330 v. 250 milt, 6.3 v. 6a., 4v. 8a.,
4V. 3a., 6.3 v. (tapped 2 va, 2 a.. 72/6. 5 K.V.
310 n. it Volt Il amps., 57/3, (
also available with
4v.
amp.).
Charger Tras,/., Each has Input 230 v., Out puts 24 V.
(tapped 15,8 and 4v.),3 anips..27/6 ; 30 v. (tapped
1 . . 6.3
25/8; 15 v. (tapped 9 v.).
I3 ,a.nrs
13p
Filament Transh, Input 200-250 v., output 6.3 v.,
II amps..
Also with output 4v. II amps., 8/...
Ex-Govt. T.M.C. Reed-type Headphone.. 70 ohm,
19 e.14 11 13 6 pair with lead.O. Single earphones,
75 ohms, with adjustable Headband, 1/6. Millet
Output Trans. 32-1, and Parafeed Tir,. 4.1, both
lin. xlin. xfin., 3/- each.
P/Pull Intervalve
2.5-1 each half. Output Tir. 60-1, both llin. 11in.,
3/- each. Tannoy Transverse Carbon Mike inset,
2/3. Midget Intervalve Transfo. 3-1, 5-1 or 10.1,
3/9 each. Multi-ratio Matching Transts. 4windings
(2 CT.) over 10 ratios between 10 and 100.1.
2in. ri lis.. I lin. ,3/9. 12 volt D.C. motor aultable
for models, 19/6. Moving Coil Mike with Silt
Switch, 2/6. St/Coil Headphone, 2/., Carbon
Hand Mike, with S/R Switch. 2/11. . 1 in M.
5,000 volt Mains(rridge,8)9..25 nad. 2.000 v. M.10.
(ridge. 1/6. Throat Mikes, 841
Garrard A.C. 100/250 v. Cram. Motor with Turntable
and Pick-up, Auto-stop, £5 18s. 6d,
Plessey Auto Changer, A.C. 200 /250 v., 8 records
mixed, Mug. Pick-up, 218 8s. 8d.
Collar° Gram, Motor. Auto Stop, Turntable A.0
100/250 v., £5 188.4d.
L.F. Chokes. Midget 10 Hay. 230 ohm 40 ara, 3/6.
Standard 15/20 Hay. 250 ohm 60 m!a, 8/8. 20 Hay.
300 ohm 100 si/a. 12,9 ; 5hoy. 50 ohms 250 m/a,
Sel5
e/
n9
in;
m

.

18 8.

Coil Packs. Cantor Midget 311in x11in. x21in. covers
8-34-L Wave, Iron Dust Cote Coils, 33/, Weymouth Standard, cove. S-M-L waves, 36/6,
Output Trans!. Wharfedale Midget 30-60 or 90-1,
69.
Elston Multi ( over 12 Ratios some CT.).
67 watts, 8 ,-. Kingeway Multi Ratio, all C.T. for
l'uni, suit p.m, um). etc., handle is watts, 24 19
(also available in 30 watt type, 30/-).
Roving Iron AM. Meter, 2Iin. 0.300 volt, 12/9.
Rotary Trans!.
New. Input, 230 V. A.C., output,
12 v. D.C. 65 inn. 22/3. Also input 490 V. A.C.,
output 12 v. D.C. (or 230 V. in, gives 6v. D.C. out),
19 6.
3- Watt

Amplifier Kit. Consists of complete kit of
parte, including M/Coil Speaker, to construct small
Amplifier, ideal for home use on grant., price 72/3
(circuit supplied). Similar complete kits, with
detailed Instructions. can be supplied for Amplifiers
with between 5to 30 watts output.

a.,Send 2Id. stamp for very full Stock Lists. When
1/1 ',Melilla please cover packing and postage.
STERN

RADIO

LTD.

109 & IIS, FLEET STREET, E.C.4.
Telephone

CENtral 5814 and 2280.
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ANNOUNCE

RADIO

NEW LOW PRICED AUDIO
SIGNAL GENERATOR
WIDE FREQUENCY RANGE
40 CPS.- I
6000 CPS. WITH 3
WATTS OUTPUT SUITABLE
FOR CHECKING.
* AUDIO AMPLIFIER
FREQUENCY RESPONSE
*

RADIO RECEIVERS

* MODULATORS
CAN ALSO BE USED FOR
* LOUDSPEAKER BUZZ
TESTS AND PRODUCTION
TESTING EMINENTLY SUITABLE FOR SERVICE ENGINEERS. RADIO HAMS. RADIO
AND
RELAY
ENGINEERS
PRICE f9. 9. 0
Write for particulars

PENNINE AMPLIFIERS
SOUTHGATE,
YORKSHIRE,

ELLAND
ENGLAND

SOUTHERN
RADIO'S
WIRELESS BARGAINS
BENDIX COMMAND RECEIVERS. 111 ,14 and BC
425. Frequency : id; ', legs. awl 6.9.1 tee.. Weal for
conversion to car radios and AC/DC receivers. 6
valves, I2SK7 ( 3), 128E7 Ill I2A6 ( 1), and 12E8 W.
Either net 35/, nost 1/
6 mac,
CONTROL BOXES FOR BC 453, 454 and 455
RECEIVERS. Comprising three slow motion dials
and drives three 50,000 ohrn volante controls and six
rotary switch..
Brand New in makers cartons.
12/6 each, post I/• extra.
DRIVE ADAPTORS FOR BC 453/46 with 11in. black
knob. Easily titled to existing chal tto give full slow
n,,,ti.,n drive. 2H per set, post ill.
COMMAND RECEIVER DRIVE CABLES, 14 feet long.
8/6 each, post ild.
POWER PACKS, Input 12 v.. output 230 at 30 ma.
Suitable for car pack for BC453/4/4. In metal case
101in. x 611n. s 4Iin. with switch and indicator
lamp. Fully smoothed and sup teased.
each,
earrj,ige

extra.

2e-

INERT CELLS. 1.5 volts. Ideal for bell batteries,
I.t. on small receivers. etc. Require one tilling of water
for long life. Large else 2/6. small size 2/-, post 6d.
per battery.
INVERTOR UNITS,. type PU16/AP. 28 volt Input,
113 v. at 400 ens output. Black cntekle finish in
manufacturers' sealed wooden boxes. 2.3;10/- Plus
7/6 carriage.
THROAT MICROPHONES. Magnetic, low Impedance,
3f t. lead and Jack. 3.6. Post 6d.
HIDE FACED HAMMERS.
Ideal for panel and
•hassi.. work. Double faced. 2,6 each, post 62.
FIFTEEN FOOT COPPER AERIALS itt 7interlocking
eect ions. 4,6each. post 6,1.
CONTACTOR TIME SWITCHES.
By Smiths and
Venners. 10 hour movement giving two impulses per
see
Ideal for darkroom work. Brand New in soundproof boxes with tlicrinostat control.
post 1/4.
LUFBRA HOLE CUTTERS. For use on wood. metal
or plastic. Adjustable to 51m, dIa. 5/- each, post
WESTECTORS WX6 ad W 12, WX6. 36 y. at 100
micrtmunps
WI
6 volts each side at 260 microamps. Either Type 61. per dozen. Pest 4d,
BAT1E3,133, M C.R.I. type. 90 v. li.T. and 7,1
LT., 6;6, post Ad
Sari ,., 1D FO FULL RADIO FUll'ICATIONS LIST

Southern Radio Supply Ltd.
64, LISLE STREET, LONDON, W.C.2.
GERrard 6653

Wirole%s World
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ELEVISIONI Television! Are you building a
J.
T.V. receiver?
Complete instructions for
building a long-range outfit using surplus material for only 1/6. post free: send stamp to-day
for our latest television list; all is post free to any
address in Great Britain; here are a few items
picked at random: aerial masts, 22ft all- steel
mast in four sections, only 12/6 carr, free, extra
sections which are ideal for cross booms can be
supplied at only 4/- each; new cathode ray tube
bases to suit VCR.97, 2/6 each. 20/- per dozen;
insulated flexible couplings. for ( lin dia. spindles, 1/6 each. I2/- per dozen, set of volume
controls rm T.V. receiver using VCR.97 tube.
10 in all, 17/6; 24ft 80 ohms co- axial cable with
Pye plug each end. 4/6; 72 ohm co- axial cable.
6d per yard, 40/- per 100 yards, sample free on
request; 7ft 6M aluminium telesc' pic aerials.
closed hin, only 5/-; mail order dept.. callers
on:y.—Walton's Wireless Stores. 203, Staveley
Rd.. 48. Stafford St., Wolverhampton. [ 2988
PELEVISION
branded components exact to
J.
E.E. designer's specifIcat,ons; vision chassis
fitted valvehoaders, coil tormers, 22/6; sound
ditto chassis, 18/6; time base ditto. 18/6; power
ditto chassis, 25,-; set gantrys. clips, control
panel, 10,-; complete chassis assembly with
gantrys, etc.. E4/14/6; Aden deflector coil assembly, 32/6; line transformer, 32/6; focus coil,
32/6; set 8 coils fully wound with h.f. chokes,
15/-; television aerials; Hunts 0.1 mfd tubular
condenser, with clip. 7,000 v.w., 14,000 y test,
19/6; rubber mask for 9111 tube, 11,-; Magnavista screen en.arger. 6gns; co-axial cable. 1/3
per yard; e.h.t. transformer, 4,000v, 2-0-2v,
60,-; ditto 5.000v, 2-0-2v. 65/-; S.M.L. wave
horizontal
drive
assembly,
comp:ete
with
escutcheon, size of glass dial 91nX47,1.4in. 24/-:
ditto flywheel tuning. 25/-; glass s.m.l. dial, 6
X8in. 4/6; 8M p.m.. less trans., 17/6; 5M p.m.
with trans., 17/6; 5in p.m., less trans., 12,6;
3in ditto. 15/-,• American throat microphones.
boxed 3/- each; condensers. 8mfd 450v, 2/6;
16mfdi 350v, 2/6; 8mfd 350v, 2,-; 8 plus 16mfd.
450v. 5,6; 16 plus 16mfd. 450v, 7/-; choke.
150 ma. 10hy. 14/-; walnut cabinet, complete
with ornamental speaker, grilled and escutcheon.
size 151.410 wth. X 18 1Ain ht X 10 11
2In.
37/6;
rotary trans., In 6-12v. out 200-480v 50ma, or
as motor, d.c. mains. 15 ,-; drive cord in 20yd
spools. 3/6 each; miniature 2- gang condensers.
fitted trimmers. with perspex cover, for personal
receivers. 10/6 each; buzzers. 2,6 each; 4-p.n
vibrators. 6v, 6/-; switches. Yaxley type. 3- pole
2- way. 2/-; 4- pole 3- way. 3,-; 4-pclle 4- way.
3,6; 6- pole 4- way, 4,6: 14- pole 3- way. 7,6;
midget switches. 4- pole 3- way. 3/-; 4- pole 2way. 3,-; enamelled copper wire, various gauges.
in (411) reels; tinned copper wire. 18. 20 22.
at 1/6 per lllb reel; full list at 21hd; postage
all orders.-0. Greenlick. Ltd., 265, Whitechapel
Rd., London. E.1. B15. 5079.
( 2950
ADIO CLEARANCE, Ltd.. 27, Tottenham
Court Rd., London,
W.1.—Master ° sr.
V.F.O. by Wilcox Gay, type MI. 19467A, uses
807 electron coupled osc., very stable, employs
2 c:rcults, grid I-5mc/s in 6 bands. plate 210mc/s in 3 bands, grid current meter ( 010ma), supplied in original cartons, brand new,
with accessories and
instruction book, £ 5.
carr. paid; Xtal multipliers, Ml. 19468. Xtal
oSc.. using 807. freq. 2-7mc/s. 0-10ma meter.
brand new. In original cartons w.th inst.
book.
etc..
40/-;
receivers
RIT.I9 6- valve
straight set, with 3 R.F. stages, using plug-in
coils. H.R.O. type. valves 3-78s, 2-77s. 1-1642
(oulput and B.F.0.), black crackle case, 15X
8X8in.. provision for remote or local control.
dial cal. 0-100, supplied new, complete with
valves and b coil parks covering 0.187/305.
P.281/455,
Q.524/844.
E.1285/2155.
G.2960/
4620.
11.3865,6265,
M.5075/7780.
K.8750/
13950kes. heater w red for 26v operation. external P.P. required. £4/10, carr. paid; personal receivers, B.C. 728c. 7- valve rec. using
1.45 valves, superhet, aith 4 push- buttons.
covering 2-6mc/s. operates from 2v Acc. by
2v Vib.. with provision for charging 2v Acc.
from 12v source by means of 12v Vib., carried slung on shoulder. supplied brand new,
complee with valves. telescop.c AE, accessories
and . nst. book. built-in Li& E9/9, carr, paid;
mains trans.. secs. 460v. 200ma. 210v 15ma.
6.3v 5a. primary 230 ,250v 50c/s. 18/-; sec. 2300-230v 100ma, 5v 2a, 6.3v 2a
primary 200/
250v 50c/s. with 110v tapping. 15/6; sec. 275.0-275v, 120ma, 4v 2s, 4v 3a. primary 200/250v
50c/s, 13/6; smoothing chokes. 20H. 40ma.
220f1 3/11. 5H 120ma 14011 5/-, 2H 150ma
75(-) 4/-, 5H 200ma
7,6. 20H 300ma 150Q.
141b 18/6. post 1/6; electrolytics. 10Orrif 6v 6d.,
50mf 12v 1/-, 25mf 25v 1/6. 25mf 50v 1/9.
50mf 50v 2/-. Ennf 150v 1/6, 8mf 170v 1/9,
Etinf 350v 2/3, firrif 450v 2/6, 16mf 350v 3/-.
16mf 450v 3/6. 24mf 350v 2/6, 8+6rnf 450v
4/-, 8+16mf 450v 5/-, 16+16 500v 5/-, 16+24
350v 4/6, 8+24mf 350v 3/6, 32m1 450v 4./6,
16+24+8mf 450v 5/9; loudspeakers. P.M.. 5in
less trans., 13,6, with trans. 16/11. 61.410, less
trans. 16/11. 10in with trans. 32/6, all new.
bond l with ALI speech coils; output trans..
2.000 ,20
3/6.
2.500/29. 3/6.
2.750/212 4 /6 .
4.500 4(2
3,6, 6.000/212 4/6. 7.003/20 4/6.
multi ratio 7.000-3.500-1.750/4C 4/6; modulators B.C. 456B, w th 3 valves. 1-1625. 1-VR
150;30. 1-12J5. 13/6. brand new; S.M. dials, as
used on R.F. 26, less cursor. 4/11; switches
small size, 3P4W, 4P3W, 2P6W, 2/-; standard size 2P4W 32 2,9. IP 10w 2B 2/9 410
3W 213 2/9. 2P 4W 2B 2/6; telesonic receivers
with 4 Rivas 1.4v valves, 3-Xil and 1SP. 25/-

sori
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—tomards perfection—
LOWTFIER — VOIGT
TELEVISION — F.M.
HI-FI EQUIPMENT
GOOD RADIO-GRAM
CONSOLE RADIO
TABLE SET
MIDGET

.025 -05 1 .5

I

2

5 10 20

KILOCYCLES KR SEC
From Aerial or Pickup to Loudspeakers,
Lowther's offer you
complete equipment.

THE LOWTHER MANUFACTURING CO.
Lowther

House,

St.

BROMLEY,

Mark's

Road

KENT

Ray. 5225

MAINS TRANSFORMERS, SCREENED,
FULLY
INTERLEAVED
AND
IMPREGNATED.
H.S.63.
Input 200,250, Output
250/0/250, 60 m/A, 6.3 v. at 3amp.,
15/6
5 v. at 2 amp.
3.
Half
H.S.40. Windings as above, 4 v.
Shrouded
at 4 amp., 4 v. at 2 amp.
F.S.2.
Input 200/250,
250/0/250, 80 m/A

Output

F.S.3.
Input 200/250,
Outp u t
350/0/350, 6.3-4-0 v. at 4 amp.
5-4-0 v. at 2 amp.
H.S.2.
m/A
H.S.3.
m/A.

Windings

as

F.5.2,

80}

Windings

as

F.5.3,

80

19/6
Ful ly
Shrouded
17/6
Half
Shrouded

F.4.
Filament Transformer, 200/250
Input, 4 v. at 2 amp. Output, at ...

7/6

F.6. Filament Transformer, 200/2.50
Input, 6.3 v. at 2 amp. Output, at ...

7/6

F.44.
Filament Transformer, 200/250
Input, 4 v. at 4 amp. Output, at ...

13/6

F.I2.
Filament Transformer, 200/250
Input, 12.6 v. tapped at 6.3 v. at 3 amp.,
15/6
F.24.
Filament Transformer, 200/250
Input, 24 v. tapped at I2v. at 3 amp., at

21/6

Multi- Ratio Output Transformer at

5/-

Midget Pentode
Output Transformer, at
...
per dozen

33,-

C.W.O. ( add I/ • in the L for carriage over £ 2).
Carriage paid.

H. ASH WORTH
676, GREAT

HORTON

RD.,

BRADFORD, YORKS.

March, 1949
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AYMAX television sound unit. complete kit.
using 2-EF50. EBC33 and EL33. chassis
punched and main components assembled; price
(less valves). 22117/6: valves supplied at current prices; push-pull intervalve transformers.
ratio 3:1 each half. 3/- each: Collaro rim drive
gram unit, magnetic p.u. and auto-stop. £ 5,18/6
incl. tax; inter octal moulded V/11. 7/- dol; all
typos ot components, available ex stock, including cabinets for TV., player or auto change
table radiograms; our Console TV cabinet at
£19/15 is worth looking into; good photographs
of certain cabinets available at 6d, returnable:
stamp for lists: we welcome enquiries for cab:nets
to your own specification.-Raymax Elec. Co..
Ltd.. 126. Norwood Rd._ S.E.24. [ 2841
WANTED, EXCHANGE, ETC
ANTED. a few Lotus ( long stem) lack plugs.
-Box 4215.
[ 2896
1-bATA on Admiralty G.73 wavemeter.-State
term3 of Kinema. Lostwithiel.
f
2843
EQUIRED, back numbers, May ' 48 to Jan.
'49 incl.-O'Hare, 75, Castellain Rd., W.9.
IVANTED, Williamson's amp.; cash, or exVV rhnnee latest lia Wasp enlarger -Box 4237.
TXTANTED, Colvern iron- cored bandpass coils.
VV - Harrison,
177.
East
Dulwich
Grove.
S.E.22.
[ 2926
WANTED. Teletype apparatus, parts anti acVV ressories of all kinds.-Terry.
Strouds.
Panabourne, Berks
[ 2665
ILL any reader consider selling or loaning
current issues of W.W.; full price and
postage paid.-- Box 4153.
12847
ANTP:D. telephone and telegraph earner
1' V apparatus of all types in any condition.Wilson. 93. Wardour St.. W.I.
[ 2665
ANTED, 1,000 milliammeters. 0-1 or 0-%;
please quote full details and price.-Harris
(4z Gillow. 93. Wardour St.. W.I.
12802
WANTED, Volgt corner- horn, with or withVY out speaker, condition immaterial but must
be cheap.- Harman, 48, New Rd.. E.1. [ 2762
WANTED surplus relays, with platinum conVV tacts, in any condition, large or small
miantit'es; highest prices paid.--Box 4304.
XCHANGE new Wharfedale separator for
Hartley-Turner duode P.M., cash adjustment.-Furness, 64. Poole Rd., Bournemouth.
ANTED,
information
about
Admiralty
W8232 tuner amp B36. R.A.F.. R.C.V.R.,
R.1294.-Johnson. 83, Horace St., St. Helens.
Lanes.
[ 2888
'WANTED, telephone and telegraph componVY
ents or equipment in any condition; please
give full details and prices.- Harris. 93, Wardour St.. W.1.
12865
ANTED,
Western Electric
or Standard
Telephones parts. co'ls. transformers, condensers, any condition: please send full details
and price.- Harris. 93. Wardour St. W.I. 12864
OTATIONS for large quantities of twin
lead bell wire or simi.ar. closed circuit
tacks and plugs, 10k ohm potentiometers and 4lt
ohm headph nes in new condition.-69, Alterton Grange Way. Leeds, 7.
[2977
EDUNDANT radio components. mater.a.s
and equipment of all kinds urgently required in large quantities: immediate cash available and fair prices paid.- Radio Agencies. Ltd.
IS , Va'”,l' ,114 Sc
W 1 Gerrard 2640.
12209
MARINE Radio Suppliers: For our suppUers'
IVA fie toe want cata.ogues. descriptive literature and samp[es of components and equipments for production of marine radio transmitters and receivers.-Lehmkuhl's verksteder.
Radio Department, Hoffsalleen, Skye!),
Oslo.
Norway.
1
.
2880
REPAIRS AND SERVICE
MAINS transformers rewound, new transJAL formers to any specification.
MOTOR rewinds and complete overhauls: firstclass workmanship, fully guaranteed.
P.M. ELECTRIC Co.
Ltd..
Potters Bides..
Warser Gate, Nottingham. Est. 1917, Tel, 3855.
AINS transformer rewound and constructed
to any specification; prompt delivery.Brown. 3. Bede Bum Rd.. Jarrow.
13460
LECTRIC ' gram motors, auto- changers repaired. rewound.- Radio Ac Transformer
Services. Manchester Rd., Hollinwood. Lancs.
Tel, l'ai. 2507.
[ 2410
T OIIDSPEAXER and transformer repairs:
1-i fields, transformers rewound, cones
replaced, any make.- Dodds Radio Service. 131a.
Hurst St.. Oxford,
12861
and conversions to mains and outIt put transformers. from 4/6: pp equipment
s speciality.--N.L. Rewinds. 4, Brecknock Rd..
13/7. Tel Arnold 3390.
16283
REWIND service which duplicates or modifies as required; transformers, loudspeakers,
etc.; prompt returns.-Raidel Services. 49, Lr.
Addiscombe Rd., Croydon, Cro, 6537.
"LIVERY make of electrical measuring instruments
repaired
and
standardised.-The
Electrical Instrument Repair Service. 329, Kilburn Lane, London, W.9. Tel. Lad. 4168. 12527
ADIO MAINTENANCE SERVICE for guaranteed
rewinds
and
repairs:
armatures:
FR P. motors vac, units. etc.'. good deliveries.
-139. Goldhurst Terrace. N.W.6. Mal. 6133.
with a Smile."- Repairers ut all
" SERVICE
types of British and American receivers;
coil rewinds; American valves, spares, line cord.
-F.R.I.. Ltd. 22. Howland St.. W.I. Museum
56'75
11575
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FOR BEST PICTURES you
MUST use quality products
A complete range of brand new
components for Television always
available.

W

We are pleased to announce that a Televisor model,
constructed to Inexpensive Telm ision " specificatimi,
may be seen working at our prembes. Price of fully
dmcriptive booklet, 1'6 only. Total ...1st of necessary
Es-Govt. equipment, under £20. All items can be
supplied by us.
Please note that we are now able to supply Mains
Transformers, for the Vision receiver. Spec. 250-0250 v.,80 m/a, 5V. 3a.,6.3 V. 6A., at only 28'6.
NEW COLLAR(' RIM-DRIVE ADTC-CHAttbr e,TYPE
R.C. 49. Latest release. For A.C. mains tin
200/250 volts, complete with Crystal Pick- Up, all lateat
refinements, at the absurdly low figure of £14/4/,
including Purchase Tax.
E.H.T. TAANSFORMERS. Output, 250 v., 5 m,M,
4v.1. la., 2-0-2 v., la. ( for VCR 97)37/8..4, Out put
3220 v. 5m/a.,6.3 v. 1a.,2-0-2 V. la. ( for 5CP1), 39 ,6.
Output 4000 v., 10 m/a, 2-0-2 v. 2 a., 5916. Output
5000 V. 10 mia., 2-0-2 V. 2 a., only 65/, All Input
200/250 v. and fully guaranteed.
L.T. TRANSFORMERS.
Input 200/250 v. Output
6v. and 12 v. aa., only 15/, Input 200/200 T. Output 6.3 v. 12 a., only 37/6. Input 200/250 v. Output
12 v. and '24 v. 6a., only- 42!-. N.B. Above voltages
are when " on load."
"OSSIOR" DIAL AND DRIVE.
Complete with
attractive 3wave band. Glass dial sire Olin. x
square, centre tuning, with back plate bracketsupports
pointer, drive, pulley's, pilot lamp holders, etc., and
fitting Instructions. Very effective. 22/6 complete.
SUPERHET RECEIVERS TYPE 25 and TS.
En.
Govt. The receiver portion of the TR1196. Containing 1 pr. 460 lec/s 11,7•8 plus 2 valves EP36,
2 EF39, one EK:12 and one EBC33. Easily converted
to home use. Outstanding value. Only 28/- ealt.
Plum carriage. 1/6.
POCKET VOLTMETER. Ex- Govt. Two retie 0-15 v.,
0- .
250 v. D.C. Ilnind new and complete in Mete
carrying rase, only 108.
MILLIAMMETERS.
0-1 m/a., 21n. scale, square.
moving coil, panel- mounting, only 11),'- each. 0-1
mia., 2Bn, scale, mming coil, pancl-mountleg, 15teach. 0-5 m/a.,2tin. scale, moving coil, two mounted
on panel. New and unused, 12/6 pair.
DENCO COIL TURRET TYPE CT 6 r.
Complete
5- wave band coil pick, tuning condenser, dial and
drive assembly, attnicl Me large vertical reading black
glass dial, provision for magic eye. Polystrene Insulation throughout, silver plated contacts, and
cored High Q cone, ensure a very high performance
465 lec/e. Complete coverage . 15 to :10 ems. Extra
twitch position for gram. Supplied complete with
recommended circuit. Ready for operation, FA/19'8.
plus purchase tax. 9111/3.
DENCO CH/8 1H
KIT. Pre- fabricated dril ed
chassis, for um with coil turret type CT6 y. Complete
with instructions for amembly around the turret. 126
We have in stock, for immediate delivery, complete
range of Taylor and Ave Test Equipment, mciudmg
the nee. Ave Wide- Range Oscillator, at 825.
Also at present in stock, are 12M. C.R. Tubes, pins
complete accessories for all popular Televisor circuits.
Send stamp for Current Component List. Probably
the most comprehensive in the trade.
Cur hepuistion is your tmantel'.

5, HARROW ROAD, LONDON, W.2
PADington 1008/9

RADIOMENDERS LIMITED
FOR SPECIAL TRANSFORMERS
AND REWINDS
We specrolise inAMATEURS' WINDINGS, TRANSFORMERS ALL TYPES. CI-10 4 ES,
PICKUP
COILS.
INSTRUMENT
COILS, Etc.
LOUD

SPEAKER

SERVICE

Highest workmanship.

RADIONIENDERS,

Good Delivery

LTD.

123-5-7 Parchmore Road,
THORNTON

HEATH.

SURREY

LIV 2261. Trade enquiries invited. Est 16 years

R

W

W

E
W
W

Q
R

9in. Cathode ray tube
E1 1/6/S
Complete set of Chassis ( Drilled or
undrilled).
Line Output Transformer ...
276
Line and frame scanning coil...
29 6
Focus coil
35 4 Kv. EHT Transformer 4 v.
2a.4 v.2 a.2 v.2 a.
876
350-0-350 v. 250 mA. 6.3 v. 6a ,
4 v. 8 a., 0-2-6.3 v. 2 a ,
4 v. 3a
ES 15 6
LF Choke 5 H. 250 mA
43 6
Do., 10 H. 80 mA.
292
Aladdin Formers and Cores 10d.
Co-axial plug and socket
B9G valve bases
2,6
Diode valve bases
1/5-way terminal block
26
Welwyn vitreous and précision resistors, 500 pF.
T.C.C. Micadiscs
2/6
T.C.C.
Electrolytics,
Metalmites,
Metal packs, Picopacks, etc.
WILLIAMSONS AMPLIFIER.
Everything in stock from nuts and
to
Output
Transformers
screws
10,000 ohms C.T.
Secondaries 1.7 ohms per section to match all speech
coils
82 6
450-0-450 v. 250 mA. Mains
Transformer, 6.3 v. 2a. C.T.,
6.3 v. 4 a., 5 v. 3a.
826
30 H. 50 mA. L.F. Choke
27 6
10 H. 180 mA. do
326

E

JUST 1N-T.C.C. PLUG-IN
ELECTROLYTICS.
16 mfd. 500 v. peak 600 v.
surge
II 32 mfd. 450 v. peak, 550 v
surge
12 8-8 mfd. 500 v. peak, 600 v
surge
12'6
16-16 mfd. 450 v. peak, 550 v
surge
136
8-8-4 mfd. 500 v. peak 600 v
surge
15 16-16-8 mfd. 450 peak, 550 v
surge
156
PLUG INTO STANDARD BRITISH
5- PIN BASE.

R

"Q- MAX" CHASSIS
in all sizes from

M
E

DENVINIS

A

prompt deliveries and satisfaction guaranteed.
-Sturdy Electric Co.. Ltd., Dipton, Newcastleon- Tyne.
12430

CUTTERS

rto 2h-

BERRY

.Anagaimmi

25, HIGH HOLBORN, LONDON, W.C.1
(Opp. Chancery Lane.)

Tel. HOLborn 6231.

Wireless
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THE

BRITISH NATIONAL
RADIO SCHOOL
ESTD. 1940

for

The Urge to Serve and the Knowledge How!
Home Study Specialists with the
Personal Touch.
Radar,

Maths., Physics.

The B.N.R.S. FOUR YEAR PLAN
covers the full syllabus of :
A.M.I.E.E., A.M.Brit.I.R.E. and
CITY and GUILDS Radio and
Telecommunications Exams.
Six months' trial period
obligation to continue.

without

Send for free booklet to
STUDIES DIRECTOR
BRITISH
66,

NATIONAL

ADDISCOMBE

RADIO

ROAD,

SCHOOL

CROYDON

Phone : Addiscombe 3341

A Spencer-West Television Pre-amplifier type
AC/2 is completely self contained including
power supply unit. It is simply connected to
any type of Television receiver and will materially improve results. Price lOgns. complete
(Refunded if unit is returned within 7 days)

SPENCER- WEST
Works,

Gt.

Yarmouth.

WESTERN GATEWAY HEADQUARTERS
for Radio Equipment and Components
GOYA

GIBAR
COMMUNICATIONS RECEIVERS
"EDDYSTONE 640." The popular priced British
Communication receiver, for all interested In longrange Short- Wan reception. Has many refinements,
with Crystal phasing, B.F.O. and Noise limiter.
£27 10s. Very reasonable hire purchase terms available. Send P.C. for full details.
"EDDYSTONE 670." Marine receiver. For export
only, either direct, or for use aboard a foreign-going
vessel. Descriptive literature fomented. 267 10s.
CONDENSERS.
Govt. Surplus.
New. 0.15 plus
0.15 mfd., 7kv., oll-filled, 13/, 4plus 4 mid.. 3kv.,
26/, 4mid., 2kv., 1E:6 plus postage.
CHOICES. 10E1 100 m/a 100 1.111114. 76. 20 If 100
m/a, 350 ohms. 10/6. 12 R2001101. super potted lob,
20/, 15-2011 500 milt 80 ohms, 21P-. Carriage extra.
R.T. UNIT. Regulated 140-120 v. up to 60 in/a.
200.:250 v. input. Ideal for bin supply or battery
receiver. 35/-. Phis 2/6 carriage.
AMPLIFIER, 25 warrs OUTPUT.
TOSO, with
valves: 2 6L6, 2 6N7, 2 64.17, 51/40, less motor and
P.E. cell. 110 ss. A.C. input. 27/12 .6. Auto-transformer, 21/- extra, plea 10/- carnage.
TUBES. VCRI38A tube. This in a auger tube for
'scope work, complete with ban, 30/- each. plus 1/6
postage.
Agents for " Eddystone," " Dense," " Labenr " and
"Hayman." We guarantee satistartion with all our
equipment. Write to us for all your requirements.
Export Enquiries Invited.

ARTHUR H. RADFORD
28,

1040

T
R

L

A.M.I.E.E.
BEDMINSTER PARADE, BRISTOL, 3.
Tel.: 84314.
Open Saturdays: 9-5.30 p.m.

The frequency of any type or make
of Quartz Crystal Unit will be
measured, and acalibration certificate issued. Crystal Units are returned to the customer within 48
hours.
For further particulars
write for leaflet QC. 4812 to:SALFORD

ELECTRICAL

LTD., Peel Works, Silk

INSTRUMENTS

Street, Salford, 3.

R

The "ABCOLA" Soldering Instrument
i ft Mar.,.

R
R

Quay

1/arch.

DEPA1RS

New World Ideas and Old World
Ideals !

Radio,

EWINDS.-mains
transformers,
chokes.
it fields, OP transformers. etc.: prompt deliveries
and
satisfaction
guaranteed.-Thomas
Bolton it Co.. 20. Heath Terrace. Leamington
Spa. Tel. 18.
[ 2483
A CCURATE coil winding; tuning coils. I.F.,
L.F. and mains transformers rewound and
wound to specifications; wave and progressive
wave winding.-Rynford. Ltd.. 17. Arwenack
St., Falmouth.
[ 2497
to moving coil speakers, cones
coils fitted, field rewound or altered; speaker
transformers clock coils rewound: guaranteec
satisfaction, prompt service; we do not rewind
mains trans.-Closed Sat.
L.S. REPAIR SERVICE. 99. Trinity Rd., Lippe.
Tooting. London. S.W.17
Balham 2359.
A SECOND to none rewind service, reliable
11 clean, neat, return of post, new transformers. standard or to specification, EMT
2HT, choke; stamp quotations.-R.E.F.. 137A.
Ashton Rd.. Oldham.
[ 2379
RANSFORMERS and chokes to specification.
single or quantities; finest quality work
and finish; all units fully tested and guaranteed.-Millett & Holden. Ltd., Oxford Garage.
Mews. Nelson St.. Southend-on-Sea. Essex.
EWINDS, mains transformers, speaker field
coil, chokes, high-grade workmanship. 7day
delivery; new transformers constructed to customers' specification, singly or in quantities.Metropolitan Radio Service Co., 1021, . Finchley
Rd., N.W.11. Speedwell 3000.
[ 3719
2
-HOUR service. 6 months' guarantee, ani
transformer rewind, mains outputs and
ids, etc.; all types of new transf., etc.. supplied to specification; business heading or service card for trade prices.- Majestic Winding
Co., 180, Windham Rd.. Bournemouth.
T.P. rewind service, all rewinds are layer
wound,
vacuum
impregnated.
pressure
tested at 2.000 volts and guaranteed Li' three
months.
48- hour
service.-Enquiries
London
Transformer Products, Ltd., L.T.P. Works, Coohold Estate, N.W.10. Tel, Willesden 6486.
EW1NDING of all types of transformer,.
chokes, clockcoils, etc:; quick serv.ce; neu transformers supplied to any spec. " Wireless
World," transformers a speciality; bobbin replacements for all makes of trans.- Radio Sz
Transformer Services. Manchester Rd.. Hollinwood. Tel. Pam. 2507.
[ 2409
EWINDS and repairs, mains transformers.
0/P trans., clock coils, field coils, pickups; vacuum and gram, motors; new transformers to any specification; guaranteed work;
competitive
prices;
delivery
2/3
days.- W.
Groves, Manufacturing Electrical Engineer, 154.
Ickneild Port Rd.. B'ham, 16.11482
EWINDS.-Send your " burn outs" to be
re- wound; no technical data wanted; post
transformer, etc.. labelled with your name, address. and marked " for re- wind "; our windings are douole wound, interleaved and impregnated.-Southern
Trade
Services,
Ltd.,
297-299. High St., Croydon. Tel. 4870. [ 9883
NTALIONAL RADIO sk:evice. ac TALEVISIuN
LI CJ.. radio and television development engineers; high quality receivers and amplifiers
built to specification and modernised, repairs to
all makes of receivers, transformers, coils, armatures rewound, loudspeaker cones renewed, television aerial installations, conversion, etc.-63.
High St., St. John's Wood. N.W.8.
Primrose
6725.12671
WORK WANTED
rE make wireless and radiogram cabinets for
home and export; immediate deliveries.Radiac, Ltd.. 26, Brondesbury Rd., London.
N.W.6. Maids Vale 8792.
[ 13025
ADIO mfrs. can undertake development and
it assembly of radio or electronic equipment;
winding shop with vacuum impregnation plant;
ample space and labour available.-Box 685.
11,1IRST-CLASS
transformers
and
chokes
12
manufactured, stock lines available, also
special manufacturers' components made to
specifications; armatures and fields wound and
motors assembled.-Avis & Briggs, Ltd., 140141, Friar St.. Reading, Berks.
12715
NSTRUMENT repair recalibration instrument
cases, coils resistors made to order, designs
prepared, prototypes, complete instrument kits,
circuit details, etc.; stamp details.- Radio Development Co., Moretonhampstead, Devon.
RAWING and tracing work for radio and
electrical engineering, jig and tool and
light engineering. photoprinting; full sets of
drawings undertaken to commercial or Ministry
standards.- Drawing Sz Tracing, Ltd., 456a.
Ewell Rd.. Tolworth, Surbiton. Elmbridge 7406.
NDU ST RI AL designer, extensive design and
research experience on preformed ply and
laminated
furniture
would
co-operate
with
manufacturer desiring advanced work: conversant laboratory headaches; no rehashed sketches
supplied but first-class organic designing in
association with works technicians; retainer or
fee-Box 4233.
[ 2912
TITE now have the capacity in our works to
TT cope with the building of electronic gear
to your specification; we are specialists in rack
work, and are actual builders of test gear for
the G.P.O.; quality workmanship guaranteed.For further Information apply to Gem .
35 Radio
Service Co.. 233, CrIcklewood Broadway, London.
N.W.2. Tel. Gladstone 6113.
[ 2741
MISCELLANEOUS
A LUMINIUM. 1/- sq ft; no order too small;
sae. for leaflet.-Bullanco, 66. Queens Rd.,
S.E.15. New X 1092.
( 2743

Designed for Wireless Assemble
and Maintenance.
Working temperature reached in
I min:.
consumption 25 watts, weight 2l ozs.
Supplied in voltage ranges from 6 7v. to 230 250,
A - diam. Copper Bit (standard model) 226.
)" diam. Copper Bit 25/,
Replacement Unit Bit Elements available.
tritish and Foreign patents.
Soie Manufacturers•

ADCOLA

PRODUCTS

LIMITED

Alliance House, Caxton Street, London S.W.I
Write or Phone: WI-l1. 0030.

"W

e
„

I

D

I

D

ELECTRONICS

LTD.

CRANMER AV. EALING.W 13.

PHONE EALING 5688

WILLIAMSON
AMPLIFIER
COMPONENTS
OUTPUT
TRANSFORMER
TO

DESIGNERS'

£4 76
SPECIFICATION

MAINS TRANSFORMER

£4 26

CHOKE, 20 HEN. 150 MA

El 76

CHOKE, 35 HEN. 20 MA.

96

Send for details of above and full range
of standard transformers and chokes.
Manufacturers' enquiries invited

BUILD
YOUR OWN

TELEVISION
FROM

EX-GOVT

GEAR

At the cost of only afew pounds it is possible
to build a Television Receiver, utilising exGovt. Radar Units.
The FULL CONSTRUCTIONAL DETAILS containing 26
large pages of data, photographs and wiring
diagrams, can be purchased for only 7/6d.,
but if the undermentioned Radar Units are
ordered the data is supplied gratis. Alternatively, the cost will be allowed if the units are
purchased within 14 days.
UNIT lisa Vision Receiver IF Strip at 55/..
UNIT 2 is a Radar Indicator containing CR
Tube etc., at
THE COMBINED HT AND EHT MAINS
TRANSFORMER is specially made, and
costs 110,-, bt if this is ordered with the above
units the total cost is ONLY El I/10,t-, showing a saving of 10/-. Customers ordering by
post are requested to add 12/6 carriage, plus
I0/- deposit on a returnable packing case.
The receiver is of course designed for reception from Alexandra Palace, but for use in the
Birmingham Area when transmissions start,
it will only be necessary to utilise cois having
slightly less turns, as the Birmingham Station
is of ahigher frequency. Midland Constructors
are advised to purchase now, even if they do
not intend to build immediately. Supplies of
the Radar Units at the moment are ample,
but the demand is very great. Please bear
with us if there is afew days' delay in delivery
as all orders are dealt with in strict rotation.
Optional items which are available are an
Aerial, designed for indoor use, at only 15/..,
and a Magnifying Lens which adds to the
entertainment value by increasing the picture
size, at 29 6d. ( postage on each 1/6).
For the convenience of callers, we are two
mins. from High Holborn ( Chancery Lane
Station), and 5 mins, from King's Cross
(Buses 18b, 613, etc.). We are open from 9-6.
Saturdays 9-1.
C.W.O. Please.

S.A.E. for lists.

`c1.0Ert. THE RADIO CORNER
138

GRAY'S

INN

LONDON,

ROAD,

W.C.I.

('Phone : TERminus 7937)

111a411708pUress
Quality Paris
The
Serriee
First
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Engineer'A,
Choice

af-13CHL selling all gear. cheap; see. 1L1L-87.
Abbey Rd.. Smethwick. [2764
'WM , June. 1942, onwards, clean cond; offers.
✓ -- Kay Sorn Rd.. Mauchline, Ayrshire.
ENERAL printing. 7- day service.-Central
London Press, la, Wood St.. E.C.2. Mon. 1779.
ARNING Winker" neons and holders, 3
"
for 4/10.-22, Heng.rove Rd., Bristol, 4.
W.W., 1942-48 ( inc.), coinp.ete; £ 3-BroomVV head. 69. Duxford Rd.. Birmingham. 22A.
"1X7. WORLDS:" Mar., 1936. to Dec., 1941;
VV offers.-Goodacre, Risegate, nr. Spalding.
ONG range television with the Q5R 9 aerial ,
.1.4 folded dipole, two or multi- element; s.a.e.:Emdo. Moor Lane. Staines. [ 2786
OR sale, bound vols. 4 and 5 of " Wireless
Engineer"; what offers?-Roe, 14, St.
Mary's Rd., Llandudno, Caern.
( 2872
"WALNUT radiogram and television cabinets,
VV manfs.' samp.es. few only; stamp details.Walters. 501, Hale End Rd., EA.
[ 1763
OTARY
beams for amateurs. 214 to 20
metres;
masts,
lashings, rotators. etc.;
s.a.e.-Emdo, Moor Lane. Staines. [ 2787
rIIRADE transters. gold aria muck, your word▪
ing. 7 days' delivery; also decorative transfers; list free.-W. W. Axon. Jersey. C.I. ( 2160
"VREE, receiver circuits, no obligation; send
ld s.a.e for list to Hobbies Division.
L)ouglas Electronic Industries. Ltd.. Brinklow,
Rugby.
[ 2755
"Lls ADIO cabinets, 11V,inX8inl<6in. manufacturers surplus, quid. timber. hig,h gloss;
8/6, c.wA., pDst 1/6.-Hughes Radio, Ltd. , 194 .
Mill St., Liverpool. 8.
[ 2854
PARKS' data sheets provide complete constructional details and full-size draughtsman- prepared prints showing drilling, assembly
and wiring plans of tested and guaranteed designs by L. Ormond Sparks.
LATEST release.-The Challenger portable, an
ac/dc 3- valve ( plus rect.) T.R.F. circuit having
an exceptional performance on med. and long
waves, the ideal set for radio in any room, no
aerial or earth: 6in Stentorian speaker gives
amazing power and quality; no complicated
switching or adjustments: data sheet 2/9.
COMPONENTS can now be supplied; send a
stamp for list giving full details of the 34 designs available.
SPARKS' DATA SHEETS ( W.). 9, Phoebeth Rd..
Brockley. SES. Tel. Lee Green 0220.
'TIME switches, partly used, 14- day 5 amp, 0
to 250 volt a.c.. clockwork time switches.
excellent condition. 52; mercury sealed tube
type, 10 amp., C2/10; cash with order.-J. Donohoe. 2. Upper Norfolk St.. North Shields. [ 2849
RANCE.- Radio manufacturer offers accommodation in his home to a young Englishman in exchange for similar facilities in England
for his son.-Enquiries to Cerutti, 23, Avenue
Charles Saint Venant, Lille- Nord, France. [ 2792
RITISH Short- Wave League ( founded 1935).
over 20 departments ( QSL Bureau; DX
Certificates;
Technical;
Translations,
etc.)
for membership details send s.a.e.-H.Q.(W),
145. Uxendon Hill, Wembley Park, Middlesex.
LUORESCENT lighting, kit of parts, 210250vac. tapper shrouded 80w choke. P.F.
cond., glow starter, two holders, connecting
block, tube clips, adaptor, suppressor and circuit, but less the 5ft tube, 35/9. carr. free.Malden Transformer Supplies. 200, Cambridge
Rd.. Norbiton, Surrey.
[2919
OPPER wires enamelled. tinned, Litz, cotton.
silk covered, all gauges; BA screws, nuts.
washers, soldering tags, eyelets; ebonite and
laminated bakellte panels. tubes, coil formers;
Tufnol rod; headphones, flexes, etc.; latest radio
publications, full range available; list s.a.e.;
nude supplied.-Post Radio Supplies, 33, Bourne
Gardens. London, E.4.
[ 1454
ADIO cabinets, good class walnut veneered,
French polished, undrilled. 12X7 X7 14 ( internal), 32/6 each, including dial; also speaker
fabric, latest two colour inter- woven, cut from
the roll, 14In wide 2/6 per foot, 18in 3/6 per
foot; add accordingly: sound absorbing felt.
52in wide. 10/- per yard; post paid.-Burmans,
64. Reighton Rd.. Clapton. London. E.5. [ 2874
A LUMINIUM chassis and panels; standard
sizes
by
return,
special
sizes
made
promptly; holes punched for valveholders. etc.;
our or your items finished in black crackle or
grey cellulose; estimates free; precision- built
coil packs. T.R.F. 12/6. superhet 39/6. D.P.
stage superhet
3; stamp for lists and data
sheets: note new address.--E. A. D., 18, Broad
Rd., Lower Willingdon. Sussex.
12775
SITUATIONS VACANT
Vacancies advertised are restricted to persons
or employments excepted from the provisions
of the Contra! of Engagements Order, 1947.
ADIO service engineer, fully qualifled.-State
experience
and
salary to Elliotts. 45.
flowav -14gate Welwyn Gdn. City, Herts.
12638
ADIO and television service engineer: good
wages and comfortable position for skilful
man; Murphy. H.M.V., etc.. agencies.-Write
:Box 4009.
[ 2773
'TELEVISION engineers required for central
J.
service department of large chain store
retail distributors.-Apply J. & F. Stone. 53.
Worship St., E.C.2.
ATEFIXERS with experience of mass pro▪
duction of light electrical and radio equipment.-Write Box 8.5715, A.K. Advg.. 212a,
Shaftesbury Ave., W.C.2.
[ 2767
ITACANCY exists for scientifically minded per✓
son, preferably with experience. to undertake the processing of quartz crystals.-Write.
stating wages required. to Box 3516. [ 2626

ITAIVES from 5/10 up.
All
at II.O.T. prima You can order
O.O.D. any valve type - we
may have it, even if it le
a rare and 11111e qt type.
Equivalents Charts, Including
Quirk Reference Index, 1/8.
BOOKS.
You caa order from
we practically any publication
required. Following titles lust

G

NV

J
F
R

arrived
Manual,
. 10/6
Foundation
.
of Wireless, 7/6.
Wireless
Servicing
Mu
.
2/8T
.elevIsIon Rec.
Radio Data
Charts, 7/6.
Short Wave
Itudio, 10/6.
Radio Antiinterference. 2/6. Valve Application Manual. 9/,
Modem
Battery Receive'', 2/6.
inductance Manual, 2/6.
Frequency Modulation. 2/6. Cons'
,<
manic:Mon Receivers. 216.
BOOK LIST FREE
METERS. All models available, AVO. TAYLOR, etc.
Easy terms on Taylor instruments.
CATALOGUES FREE
Q- MAX Chanis Cutters, all siren, at 12/6. Keys, L-.
SOLDER Mull icore. 13 SWU, 410; 16 SWG. 5/3
POTENTIOMETERS, wire wmind. 5ohms, 1,000 ohms,
5,0011 ohms, 10,000 ohms, 2,-each.
14- foot ( seven sections) AERIALS, very rigid. Ea.
Govt. liargain. Post free 8,6.
SERVICE SHEETS.
Our beat selection. 10/6 Per
doses. We shall endea, our to include one sheet-your
own cholce-with every doren if available.
G.E.C. HOME BROADCASTER, 42 -.
RUCO MAINS NOISE SUPPRESSORS, 16/,

VIBRO TOOL
You can now ENGRAVE on
anything, even the hardest
Metal. Plastic, Glass, Wood,

Leather, Jewellery, etc, oper-

ate( oft i.e.
Plugs
straight into any light socket.
Every
user
enthusiastic.
Pleasure to work it. Profitable, too.
26 pages illustrated
Instruction
Manual
enclosed.
Fully guaranteed.
52/6. plus 1/ -postage.
Introducing the new AE29
”,,NAPPY" Indoor television
aerial kit.
Fit your own indoor television
aerial in five minutes.
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In the greater number of isles ici,,,, instalt,t one. an indoor television aerial la all that tu required for adequate
sensitivity. We have been experimenting with this type
of aerial, and we can now supply all the necessary fit,
mente that wIll enable you to install a television aerial
in five minutes. Fixed in a jiffy, can be easily trans.
ported to the lob in your coat pocket, as they are of
the collapsible type. Simple yet efficient. Every item
required for fitting the aerial in the loafs supplied In
the kit. All you need is a hammer and five minutes
time. 15 -, Mae 1/- postage.
VARIABLE CONDENSER.
Midget two.gang fitted
with trimmern and complete with wanes dust cover.
These condensers made hr " Pleagey " are of the type
used for tuning person Ireceivers.
Price 7/2 each.
Sin. P.M. LOUDSPEAKER-Pleseey, less transformercomplete with duet bag. Price 12/9.
AUTO-TRANSFORMER.
Bryce 100 watt 230in
110 volt out. Price 17/6.
MAINS DROPPER. Made by " Erie," drops approximately 130 volts at . 2 ampe.-tapped for rectifier
anode.
Vitreoue enamel covered.
An excellent
replacement for line cord In midget receiver's. Price 1/6.
E.H.T. SMOOTHING.
.
112 mid. qp 5,000 volts
Tropicalired. 1/6 each.
MAINS TRANSFORMER.
350.0.350 R 80 niA,
4 V. 4 amp. and 4 v. I amp. Price 60/3. Phu I/ postage. Mains Transformer, 260-0.260 6/1 70 mA,
6.3 r. (5 3 amp., 3 V. (42 amp. Price 17/3, phut 1/postage.
EX-W.D. HAND TORCH. This is ( mite a 'mend torch
of very similar construction to an ordinary cycle lamp,
with the exception that it is fitted with a hood and a
coloured scnen.
Nevertheless, these Items ran be
quickly removed when it becomes an almost standard
torch to take the type 800 twin cell battery. The
switch mechanism is rather bet ter than most torches,
and it is complete with bulb. Price 2/6 each. Metal
cased paper .mndenser, . 01-1,000 v. working. Price
5/3 per d"ze"•
ELECTROLYTIC. 16 mfd. x350 V. Dutilier drIlitic,
E/3. le oid. s450 v. B.E.C. , can type, 3/-. 8mfd. x
430 v. B.E.C., tag end type. 2/3. 8mfd. x16 mfd. x
500 v. B.E.C. can, 3/9.
10 mid. x16 mfd. x450 s.
T.M.C. cardboard, 4/6.
32 mfd...< 350 v. B.E.C., can
type, 2/ -. 50 mfd. 12 v. American can type, 1/-.
25 mfd. x25 »dd. 0200 v. B.I. block, 5/3. 25 mfd.25 v.
midget tag ends. 1/6. 10 mid. 25 v. T.O.C. micro-pack,
1/3. 25 mt.i.51e v. B.E.C.,cardboard wire ends, 1/6.
P.M. LOUDSPEAKER, alt.., leas output transformer
PleaseYL 12;9.
Sis., fitted output transformer
(Plessey>, 15/9.
elln., fitted output tntneformer,
17/6.
8M., fitted output transformer, 24/ -. 101a.,
fitted output transformer, 33/9.
Please address to ( W.Wd
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Wireless

»OVAL NAVY.-Short service commissions in
FOR
.1.1( the electrical branch.
SHORT service commissions of five years are
offered In the Electrical Branch of the Royal
Navy to ex-R.N.V.R. officers under 35 years of
age on 1st January, 1949. who served in the
Torpedo, Special. Electrical or Air Branches and
were employed on technical duties connected with
CASH or EASY TERMS
radar, wireless, air radio, air electrical or ships'
GoOdman's " Axiom Twelve" Speaker Unit
electrical equipments.
Candidates will be entered in the substantive rand held on release.
Cash wive £ 8 80
with seniority adjusted by the time out of the
GoOdman's Standard ir [' peak's!' „ £6 180
Service.
Promotion will be in accordance with
Barkers Natural Loudspeaker „ £15 15 0 the regulations in force at the time for R.N.
officers ( e.g., a Lieutenant ( L) Is at present
Callenders 13.1. all-wave Antieligible for promotion to Lieutenant- Commander
interference aerial ..
£6 18 0
(L) at eight years' seniority). Officers who comAso Model 7 Meter ...
£19 10 0 plete the full period of five years on the Active
List will be eligible for a gratuity of £ 500 ( tax
Avominor AC DC Meter .
£8 100
free). Daily rates of pay are as follows: SubLieutenant ( L). 13/-; Lieutenant (L) on proAm New Wide Angle Signal
motion. 17/-, after two years 19/-, after four
Generator
.
,
£ 20 00
years £ 1/4, after six years E116; Lieut-Cdr.
Aso Valve Tester, Complete „ £ 16 100
(L) on promotion, £ 1/12. thence in biennial
increments of 2/- per day to a maximum of
Collaro Radiogram Unils-various models.
£2/2.
Marriage allowance of £ 337 per annum
Stuart Centrifugal
Electric
Pumps for all
if aged 25 or over, or £ 146 if under 25, is payable, and accommodation and rations are propumping purposes.
vided free, or allowances in lieu.-App:y to the
Director.
Naval
Electrical
Department,
AdSpecification,s of all the above on request.
miralty. Queen Anne's Mansions. London. S.W.1.
for fuller details and application forms. [ 2620
Please write for our EASY TERMS.
engineering firm in North-West
requires senior engineer having experience
PERSONAL ATTENTION TO ALL ENQUIRIES
in development of centrimetric radio aerials and
waveguide terliMque.-Repy Box 3515. [ 2623
rrRANSFORMER manufacturer of repute (Lon"
don d.str.co requires chief engmeer; exp.
in design of audio and power transformers.Est. 1925
Write. stnUne exp. and salary.- Box 4235.
VXPERIENCED men and women required in
BALCOMBE, SUSSEX
.11.:4 the Cambridge area
as testers on blind
landing radio equipment; interesting work,- p-ollt
sharing scheme; five-day week.-Box 4011. [ 2785
Q ERVICE engineer, conversant all princ.p.e
makes receivers, televis.on experience an advantage. man just released from Services might
suit; able to drive; single; East Anglia.-Box
4303.
[ 2994
ADIO tester required for radar and special
What mer your : me or expel lence you situes read
electronic Instruments, technical qualifica"ENGINEERING OPPORTUNITIES". Full details of
tions to N.C. or C.O. standard.- Write Box
the easiest way to pull A.M.I.Msch.E., A.M.I.E.E,
S/5776. A.K. Advg.. 212a. Shaftesbury Ave..
AM ICE.. CITY & GUILDS. MATRIC„ etc, on
W.C.2.
12697
"NO PASS--NO FEE"
Q ALES manager required to take full charge
terms and details of
of the manzeting of a range of domestic teleCourses In all branches,
vision equipment for a large manufacturing comof Engineering pany
having
world-wide
connections.-Apply
Mechanical, Electrical,
Box 4032.
[ 2824
Civil,
Auto.,
Aero,
RAUGHTSMEN required immediately: must
Radio, etc., Building,
be experienced in electronic and electroetc. If you're earning
mechanical instrument design- Write or call at
less than flOs, week, tell
Salford Electrical Instruments, Ltd., Chester:us what Interests you
ate Mill. Stockport.
12784
and write for your ropy
RAUGHTSMAN ( senior) required in connecof " ENGINEERING
tion with e:ectronic measuring instruments.
OPPORTUNITIES"
-Apply, giving full particulars of qualifications
today- FREE!
and experience, to Marconi Instruments. Ltd..
St. Albans. Herts.
[2781
TELEVISION and
radio service engineers:
1
permanent positions vacant on staff of
,hak, wrare Ilse.,
large company with
branches
in provinces;
17-1').mratiorti Place,
scope for progressive men.- Full particulars,
i° folic. w. i.
lease, to Box 4152.
12845
BRITISH INSTITUTE or ENGINEERING TECHNOLOW
IRST-CLASS radio engineer required for W.2
district, able to repair all makes of receivers, knowledge of television.
Write, stating
age, experience, salary required. to Box 4271.
Married man preferred.
[ 2945
ADIO mechanic required to make up prototype equipment in
industrial
electronic
laboratory; good prospects for keen man; Woking, Surrey area.-State experience, age and
salary required to Box 4240.
( 2936
TESTER required IN W. London). experienced
A
in production, final test.ng of superhet
receivers; basic theoretical knowledge of superhet; principles essential; state age, experience
and salary required.- Box 4321.
[ 2998
ALES engineer required for head office staff
of well-known company in Hertfordshire;
ATKINS. Fully trimmed and padded.
applicants must
possess
necessary
technical
08.1.-Mixer Input, L. M. & S. Bands £2 9 4
qualifications and experience of X-ray and elec£2
9 4
1 tro -medical apparatus.-Box 4026. [2782
HF.1.-H.F. Stage
L. M. & S.., £4
ADIO production engineer wanted, must be
116.2.- „ „
M. & 2 8.
„
£4 0 1
fully experienced and capable of organising
CCP/1.-A Six Band Communication
large piroduction, first-class qualifications essenPack covering 5 metree to 2,000 . .
ES 11, 10
tial; factory situate South Wales.- Box GA 749.
DENCO. High efreiency tuning turrets
4-7, Salisbury Court, Fleet St.. E.C.4.
f2829
having polystyrene coil former. and
A IRCRAFT radio and radar mechanics, clac complete with tuning condeneere, knobs
,t %
tricians and instrument mechanics required.
and dialr.
-Write
full
details
of
experience
to
Signals
CT.6.-MIxer input, 5 Be, 10-2,000 as. . £6 1) 9
Superintendent,
Lancashire Aircraft Corporaffr.7.-As above with H.F. Stage
£8 13 o
tion. Bovingdon Airport, Hemel Hempstead.
Drilled Sub-Chassis for CT.6 and CT.7
12 6
SSISTANT required for radio c,mponent
CT.4. - The improved DENCO 6- band
mail
order
distributors,
keen youth or excommunication turret
covering 8.5R.A.F. would suit-good prospects and oppor1,700 metrea, with band spreading on
tunity to grow with firm; salary according to
5 amateur bande
£12 14 11
ability.-Write N.R.S.. 102. Parkhill Rd.. LonCT.4C.-as above with completely wired
don, N.W.3.
[ 2961
Suh-Chamie
£15 18 10
"PESTERS
required
experienced In receiver,
01.418W.- As CTS, with the broadcast
J.
transmitter or electronic instrument testland omitted
£0 6 0
ing for work in S.W. London area; commencing
WEARITE. With dust cored coils.
salary according to experience and ability.00513.- Mixer Input, L. M. & 8. Banda
£2 11
4
Apply Box WW 939. L.P.E.. 110. St. Martin's
Lane, W C.2.
[2822
VIRST-CLASS mechanical designers required;
J:
men with
experience in the design of
domestic
radio
-eceivers
and
components
pre49, COBOURG STREET, PLYMOUTH
ferred.-Applications in writing to Personnel
Telephone ; 2239
Department.
Murphy
Radio.
Ltd..
Welwyn
Garden City. Harts.
[
248.1

opp--

PROMPT & EFFICIENT
SERVICE

PROMINENT

The LONDON RADIO SUPPLY CO.

ENGINEERS e
•
R

CLYDESDALE
For Ex- Service Electronic

B.1155 RECEIVER, 5 W.B. MODEL, 1S-3 mcis,
1500400 kete., 500-73 kcia., 10 valve. communication
and D.P. with valves, pl./ekte. and circuit ( less power
pack) at 2121121- each, carriage paid.
Brand New in itiaker'w cartons. 38 A.F.V. EMTR
RCVR., frequency 7.3-9 mcie., 6valves, complete with
12 v. vibrapack In two unite, with spares, aerial and
instruction book ( less junction cable) at 79/6 in,
set carriage paid.
A.1134A AMPLIFIER, 2 valves. 2 st
etc. Complete( less batteries) at 110/6 each post paid
A.1219 AMPLIFIER, 2 valves, 2stages relay controlle,
pre-amps., complete (leas batteries) 'e
atea,12713eresTaI,..
Post paid.
SILICON CRYSTAL DIODE C. V.102 at 51- each.
20110iN
ser .
d
..J.
1)51 B0 " VALVEHOLDER
m
FOR C.V.57
etc.
li.V. porcelain base, retaining clap at 2/6 cool,
0, 257
Send now for 112 page list No. 5.
addrese.

CLYDESDALE SUPPLY

COILS

and

PACKS

for

WEST COUNTRY
CONSTRUCTORS

R

S

R

A

G. N. PILL & PARTNERS

Print name and

CO.,

LTD.

2, Bridge St., Glasgow, C.5. 'Phone SOUth 2706,9
Vi- it our Branches in .icotiand, England and Northern
Irelan 1.

MOUSE

CODE

THAINIING
There are Candler
lorse Code Courses
for

BEGINNERS AND
OPERATORS

D

B.I.E.T.

Bargains.

T.1154 %MTH. 4W.B. MODEL, with valves plugjekts..
and circuit ( leas Power pack) at 210/10 ,- each,
aleo 3 W.B. Mode , as above 57/18/6 each, caer, Paid.

108 PAGES

Free:

.11 arch, 1949

World

Send for this Free

"BOOK

OF

FACTS"

it gives full details concerning all Courses.

THE

CANDLER

(Room SSW),

121

Candler System

SYSTEM

CO.

Kingsway, London, WC.?

Co., Denver, Colorado, U.S.A.

BULLS RUISLIP DEPOT OFFER
TELEVISION
AERIAL-tubular
aluminium-deeigned
for iittmg in the loft, bedroom, boxroom, etc., 113- poet
free. Outdoor type 97/6.
EASE white plaetic-designed to mil gin.tube.
Will
put professional tilde to your home-built televisor. 7/6
poet free.
MA
team N1
27
F
/
1
6E
. -super

quality--39/8,

other.very

good

SPANNER KIT-nothing speed. up work-eaves time
and earns money quite like a good set of good spanners.
We can offer a kit of 50 Spanner. including 10 ring type.,
which cover Whitworth 1116i0.-Iln. B.A. ghee 0-6 and
American thread. siseo 13/641a.-Gn. With thin kit you
will be able to service British and American equipment.refrigerator,, radio., care, lorriea, tractors, etc., etc.
los. Gs. carriage free.
SPARES--electrolytice, 450-500 v. working; 8 mild.1/11, 16 mil-2/8, 8 mid. x 16 mfd.-3/4, 16 mid, o 16
mfd.-3/9; 350 v. working: 8 mfd.-116, 16 infel.-1/11,
32 mfd.-1/11; 200 v. working: 25 mid. plue 25 mid,-.
3/11, 32 mfd.-1/9; Cathode bias typee 50-12 v.- 10d,
25 v.-50 v.-1/5, 2à v.-25 v.-1,-, 10 v.-25 v.- 10d.
P.N. SPEAKERS,- beet make. Rola R. & IA Pleseey, etc.:31n.- 11/9, 5in.-11/9, Sin. with 0.P.T.-13/9. 65m.
with 0.P.T.-17/6, 81n. with 0.P.T.-17/1), 10In. with
0.P.T.-27,13.
MAINS TRANSFORMERS--standard primaries, 6.9
V.
3 amps, 5 V. 2 amps, 250-0-230, 60-70 ma. 13/9, plus
1/3 postage.
NOTE.- AP the above parte are recently manufactured
definitely not Government Surplus. Orders over £3 post
free, otherwise include extra 2/- for palate.
Electron Rouse, Windmill Hill, Ruislip Manor, Middlesex.

ELECTRON HOUSE, WINDMILL HILL,
RUISLIP MANOR, MIDDLESEX.

March, r9.19

ALEC DAVIS
SUPPLIES

LTD.

Special Offer
14ft. AERIAL MAST
Carr. paid 4/9 complete
Consists of two
lengths of paxolin
_Weather tubing 21m, and nin.
-proofed dia, respectively,
paxolln
with 3116in. wall. The
tubing
smaller tube fits
tightly into the
larger, both having
Aluminium metal ends. When
ferrule
fitted, the aerial has
an over-all length
of 14ft.
Ideal for a
transmitting or receiving aerial, but has
Paxolin
many other uses
tubing
also. May be ixed to
35'-die
the ground or to a
fixture such as a
umin i
m chimney, wall, etc.
At
base
Very sturdy.

ALEC DAVIS SUPPLIES LTD.
18 Tottenham Court Rd., London,
W.I.

Tel. MUS. 4539

t \0

Advertisements

Wireless World

9

and

MUS. 2453

le e

Radiogram
dit

Equipment

laboratory assistant required
for routine measurements of magnetic and
other alloys, good prospects.-State experience
and technical qualifications to Box 4037. 12837
RAUGHTSMAN required for transformer
division of well-known West of England
manufacturers, preferably with some experience of small transformers up to 50 kVA; interview and preliminary training in London
area.-Write Box 4036.
[ 2836
PHYSICISTS required by manufacturers in
.L
South- East England to carry out work on
semi- conductors,
phosphors,
etc.: applicants
should
preferabl ,
have
some
experience
of work on electronic equ pment.-Apply, guotijg
192, to Box 4027.
[2796
.F, heating sales engineer, preferably with
wide experience in industrial applications
of dielectric and induction heating, required
by Manchester branch of a large well-known
firm of engineers; state age, experience and
salary required.-Box 4030.
[ 2820
raRAUGHTSMAN, experienced, for mechanical
constructional design work; National Certificate standard preferred.-Apply to the Secretary, lVfarconi's Wireless Telegraph Co., Ltd.,
New St., Chelmsford. stating age, education, experience and salary required. [2891
ENIOR
research
engineer
required
with
honours degree in electrical engineering or
physics, for advanced work on radar, radio and
electronics.-Apply, quoting Ref. 187, to Central
Personnel Services. English Electric Co., Ltd.,
Queens House. Kingsway. W.C.2.
A VARIETY of positions vacant for ext-p
2e
6r
2i
9
.t
enced senior and junior development, research engineers and draughtsmen, for radio.
electronics, television. radar, speakers. preference
B.Sc.. H.N.C., also inspectors, repairers, service
engineers. etc.-Technical Employment Agency.
179 Clapham Rd.. S.W.9 ( Brixton 3487). [2927
NIOR engineer required by leading firm of
radio capacitor manufacturers; applicant
must have sound knowledge of circuit technique
and capable of carrying through development
of highly specialised test gear; post w.thin 20
miles radius of London; salary according to
ex ulence and qualifications.-Box 4002. [ 2759
ELEVISION assembly line foreman required
by expanding manufacturer in North-West
London area; applicants must have ability to
crganise female labour and have extensive and
recent experience of quality mass production of
television receivers; a permanent post and good
salary for a man with the right qualifications.Box 4179.
ADIO engineers required for develop[
m
28
e6
n6
lit work
on communication equipment byt
large and progressive company in the East
London area; applicants should have technical education to degree standard and some
experience of electronic research; state full
details, including age and salary required, to
Box 4004.
P763
ADAR technical writer of mature technical
_Lb experience, capable of writing technical
descriptive matter and technical handbooks, in
co-operation with the appropriate development
engineer. required by large light engineering'company, East London district.- Apply in writing,
to
Box
stating
4241..
required.
age, experience and salary
(2937
ADIO service engineers, suitable for
evision training and pemanently resident
in Shrewsbury and Wolverhampton, required
immediately by lead:ng radio manufacturer;
clean driving licence essential and ownership
of private car an advantage; good working
conditions and pay; only first-class men should

D

S

S

R

s
Ë

MODEL A70.
6 valve all wave modern
superhet chassis with tuning indicator, tone
control and radiogram switch.
The ideal
replacement chassis. El 4 14 Od. plus £3 3 3d.
Purchase Tax.
MODEL 70 TU. As above but as 3valve tuning unit feeding model 77 amplifier £8 O Od.
plus 34,10d. Purchase Tax.
MODEL 77. 4 valve push pull amplifier with
2 6V6 fed by phase invertor. Approx. 8 watts
output £9 5 Od.

Send for leaflet

to:

THE TELERADIO CO.,
157, Fore St., Edmonton, N.18
also at 224, Chingford Mount Rd., E.4
and 668, High Road Tottenham, 11.17

67

PLECTRICAL

777

eGtI
o
jet 4w93.
1 television and radio aerial
experience, to take full charge of Midlands branch dealing with aerial installations
and the wholesale trade; able to direct staff
and transport; partnership possible to applicant; Midlands resident preferred; possibilities
to
industrious,
progressive
technician.-Full
particulars to Box 4029.
[ 2808
ADIO service engineer required for provincial firm of high standing, must be to
first-class technical standard, and have considerable practical experience, knowledge of
television an advantage; wage according to
ability and confirmed after one month's probation.-Apply to Messrs. Barnes Ar Avis, Ltd..
140/1. Friar St.. Reading.
[ 2774
EVELOPMENT engineer required for work
on experimental types of cathode ray tubes:
applicants should have had practical experience
in the design, development and manufacture of
cathode ray tubes.-Apply, giving details of
qualifications, experience and salary required.
io Personnel Department. C/F, E.M.I. Factories.
Ltd., Blyth Rd., Hayes, Middx.
[ 2917
ENIOR development engineers required by
large firm in the Midlands engaged in the
development of radio communication equipment
of various types: applicants should be able to
undertake the complete development to the production stage; competitive salaries are offered
to engineers having the necessary qualifications
and experience.-Quote age, qualifications and
experience to Box 4150.
f2840
ENIOR chemist required by new chemical
laboratory in Essex engaged on research in
the electronic field; applicant must have B.Sc.
in chemistry and no% less than seven years'
experience of chemical research, preferably in
connection with electronic engineering; a fiat
in the country will be available for the successful applicant.-State full details of experience.
also age and salary required, to Box 4188. [2870
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Deseo Maxi-Q Wit have the following features:High Q-Litz Windings on Polystyrene FormersAdjustable Iron Dust Coree- Two types available,
Chassis Mtg.-has Single • B.A. fixing, or Plug-in
type fits Standard Octal Valve Holder.
7 Ranges available, in Aerial, H.F. and Oscillator
coils covering:3.6 to 6Metres
20-60 Metres.
6 to 10 „
56-180 „
9 to 30 „
190-570 „
560 to 1,800 Metres.
Wiring Instruction» supplied with each coll.
Price: Chaesie Mtg. type. 3/9 (
or with Reaction.
4/9 each).
Plug-in type, 4J- each ( or with Reaction, 5/.
each).
C.T.8 Coil Turret. Completely amen-0led highly
efficient Tuning Unit, deeigned for Superhet using
Triode Resale or similar Mixer on 465 K/C. hoe five
lunges einering :10 to 59 Metres.
200.560 Metres.
25 to 75 „
750-2000 „
75 to 200 „ and GRAM position.
Use of Polystyrene Insulation, Plated Contacte, and
High-Q Coils with Adjustable Iron Dust Cores ensures
very high performance.
Price 24/1916 Was 21/3 P.T.)
Includes 2- Gang Cond., Trimmer., Paddera, etc.
Hoe attractive Glass Dial, ftin. Xgtin., with five clear
vertical scales ahowing Station Names and 0/Motion
Cord Uri, eTuning . Circuit and f
ull Instructions included .
C.T.7 Coil Turret, Similar in appearance and construction ae C.T.6, having mime Dial and Calibration.
but has important addition of al] RP. Stage, Flywheel
Tuning and a Double Pole Switch which isolates
Radio Circuit, when switched to GRAM and vice versa.
Price 27/2/6 ( Plus 30/6 P-T.)
Includes circuits and detailed instructions.
Complete Kit of Parts, comprising S Val,. pine
Metal Rectifier to build five W/Band A.C./D.C.
sUPEitHET. Uses C.T.6 Coll Turret (described
al ove), covering 10 to 2,000 Metre., the etages
being Mixer (C.C.H.35) I.P. Amplider ( B.F.39)
Det. A.V.C. and lot A.F. ( E.B.C.33) Tuning
Indicator ( E.M.34) Output (0.1..33). Building
is made easy, the Tuning and I.F. Unite being
aasembled and aligned at Deseo factory, flu,
ensuring ahigh performance. Has four control.
-Tuning, Tone, Volume and \V/Band Switch
(with Gram. position) and gives 4/5 Watte output,
convenient sire of 12in. xSin. xhim, high.
Wiring diagram and comprehensive building
instructions included.
Price U1/11 (plus U)9'5 PT.)
Television Components. Efficiently Screened Lin
Output Tranaf., 27/, Scanning Coil, Assembly fo
91n. and ills. Tubes, 33 ,-. yogi., Coils, Thumb Sere:
Adjustment, suit Electronic circuit, 20/, Line Time
Base Blocking Oscillator Unit, 25,-.
I.F. Trans!. Litt Wound, Penn. Tuned, gives variation of ± 5% by adjustment of Core available for
465 IC/C., 1.6, 3, 5or 10 M/c. size 11in. eq. xSin. Pri, e
18'8 fr. ( Also miniature type available, fin. sq.,
2/is., 18'- pr.)
Other available Penco Products are listed in a most
iioncorehensive and detailed Catalogue. Price 94.
EXPORT and TRADE ENQUIRIES INVITED.

DENCO

DISTRIBUTORS

LTD.

115, FLEET STREET, E.C.4.
Tele.: CENtral 5814 and 2280.

COVENTRY RADIO
COMPONENT SPEC/AL/ITS SINCE /925
STOCKTAKING
CLEARANCE

SALE

Send for FREE
LIST of
special
offers,
components
below cost prices, cannot be
repeated when stock is
cleared.
You can save L's.
P.S.

Send now!

Our full 1949 component catalogue
is still available-6d. Post Paid.

DUNSTABLE ROAD, LUTON, BEDS.

AdPcrtisements

Wireless
rrECHNICAL assistant required for prototyoe
J.
testing and development of radio and electronic measuring instruments.—Apply, giving
lull particulars of qualifications and experience.
o Marconi Instruments. Ltd.. St. Albans, Herts.
ADIO engineers required for development
and des:gn of communications equipment by
prominent firm in S.W. London;
experience
essential.—Rep.y. stating qualifications. experience. salary expected, and when avallab:e, to
Managing Director, Box 57, Scientific Publicity.
Ltd., Cliffords Inn, Fleet St., E.C.4. ( 2938
ABORATDRY assistant required to act as
assistant to a senior tecleician engaged in
the development of valves, must possess experience in measuring the characteristics of radio
valves and/or have an adequate knowledge of
associated circuits. age 21-25 years: salary.
£250-E350 per annum: applicants should state
past experience and nualifications.—su vac. Iti .
Greenhill Crescent. Harrow-on- the- Hill, Middx.
RAUGHTSMEN tor deve.opment and des.gn
of radio communication equipment; drawirig office experience in the production of
electro-mechanical apparatus essential; appl.cants should be
National Certificate Standard.—Apply to the Secretary, Marconi's W.reless Telegraph Co., Ltd., New St., Chelmsford.
stating age, education. experience and salary

"WEYRAD"

R

CRESCENT WORKS, WEYMOUTH
3-WAVE
MIDGET
COIL PACKS
SIZE 3", 2' "
AVAILABLE

IN

IL".

4 TYPES :—

J)

*B7 [ 12'5-37, 33-100, & 200-550
B13 metres.
* Tuned with 365 pF.

35/. (÷ 7/10 P.T.)

SPECIAL TUNING SCALES AND
DRIVES

ti.
afc

CAN

BE

SUPPLIED,

OAK

PATENT Noe
47891.
east

Clles

i
% wil
wave- change swit:h with silver
plated
double contacts.
A.B. ME AL PRODUCTS LID.,
Great South-West Road, Feltham, Middlesex.
Lond n Office :
Ludgate
House,
107,
Fleet
Street,
E.C.d.
Tel.. Cent -o! 56678.

The

FORREST
FOR

QUALITY

(EST.

1922)

eTRANSFORMERS
eCHOKES, ETC.

1949

BOOKSELLERS

SWANAGE,

DORSET

Available from stock
" Vacuum
Tube
Amplifiers "—M.I.T.
Vol. 18 ... .•• ••• ••• ... 60/" Elements of Acoustical Engineering "—
Olso
... 421" Network Analysis and Feedback Amplifier Design "— Bode ... ... ... 42/" Electromagnetic Waves "—S. A. Schel" Field and Waves in Modern Radio "—
Ramo and Whinnery
33/-

" Radio Engineering "—D. Fink
WI
d
ANTED, ex-R.A.F. radar mechanics
t2 ñi
o,
" Telephony " Volume I—J. Atkinson ... 35/.
oe.o.v Senior N.C.O. rank, by the Govern" Antennae "—J. Aharoni
ment of India for service as civil an radar instructors in Royal Indian Air Force training
" Radio Engineering " Volume I— E. K.
schools, in India on a contract basis for 3
Sandeman
years.—Apply Air Adviser's Department, Office
of the High Commiss oner for India in the
Postage Extra.
United Kingdom, India House, AldWych, London. W.C.2.
[ 2810
1.¡LECTRONIC engineer or physicist required
to take charge of a department engaged
CATALOGUE ON APPLICATION
on the des:gn and cons:ruction of special purpose electron'c test gear; a suitable applicant
must have an Honours Degree . n Etectrica.
Eng:neering or App.ied Physics, and previous
Time Limit fixed under Town k
experience of the class of work; state qualiCountry Plannning Regulations I
fications, experience, age and salary required,
Work has been started on the last
to: Box 4013
[ 2791
batch of Tommie ieffecter Type
MILECTRONIC development engineer wanted
(orrier Foram to be made at this
_Ed for the Australian Division of a large airaddresa.
Price in the white £ 47-10-0
craft organisation, minimum qualifications are
ex, orbs. Future outlook " unengineering or physics degree, with three years'
settled", don't Inkoo the bues.
Re
research and development experience; single
unit. see Feb :td, t.
men preferred due to accommodation difficulties in Australia; applications should give full
VOIGT
PI.
TENTS
LTD.,
details of education, experience, and salary reIS, SILVERD...LE, S.E.26
ed.—Box 4213.
12890
IREMAN required, able to wire prototype
Owing to Mr. Voles health,
e.ectronic apparatus, working direct from
demonstrations only by special
circuit diagram; accustomed to Interpreting diaarrangements.
gram and making initial cable forms and putting job on production basis; first-class opportunity for competent man to join staff; excellent
prospects of early advancement for right man.
—Apply, giving full particulars of experience,
to Marconi Instruments, Ltd., St. Albans, Herts.
USH RADIO. Ltd.— App. cat.ons are invited from experienced radio engineers
ACM. RATELY and (» ten LY
for the following position: ( a) development
(bassi., rrackets,' broads, ( widenwork on communicazions and domestic radio
ser
and
Transformer clips—
receivers; ( b) development work on test gear
THEPANfinve Steel or aloodepor.
for quality control, television production and
Five sizes- 12' to air
laboratory use; aPPly in writing only, giving
pqrlimPirx fens"
age, details of experience. qualifications, salary
A. A. TOCYLS (W),
required, etc., to: The Labour Manager. Bush
197a, WHITEACRE ROAD,
Radio, Ltd.. Power Rd., Chiswick W.4. [ 2797
ASHTON-UNDER-LYN E
ELL-KNOWN electrical and radio company
in Essex require foreman for coil winding
dept., must have wide experience in h.f. and
If. winding, fully conversant with up-to-date
methods of manufacture and good knowledge of
operation layouts, material control, time study
application, and be used to controlling approx.
300 female operatives; only men with first-class
experience, initiative and drive need apply, stating age, experience and salary required, to Box
4330.
[ 3002A
RAUGHTSMEN, senior and junior, are required in the research and development
d.vision of a large manufacturer in the East
For—
London area: preference
will
be
given
to
draughtsman with electronic experience, but all
AIRCRAFT, MARINE AND
men with good drawing office experience will
be given the must careful consideration; the
COMMERCIAL USE are available in
vacancies are In connection with a development
project that holds excellent prospects for the
the complete range from 35 kilofuture.—State experience, age and salary required to Box 4012.
[2790
cycles to 15 megacycles.
lIKURPHY RADIO. Ltd,. invite application i
JY.I. for the following vacancies in the electrical
Alternative mountings in standard
design laboratory: ( 1) Senior radio engineer.
two- pin A.M. pattern 10X, International
with good honours degree in physics or electrical
engineering and several years' industrial experioctal, and miniature type FT243, can be
ence in television or radio receiver development.
(2) Radio engineer. with good academic qualisupplied for most frequencies.
fications in ;physics or electrical engineering.
preferably with some industrial experience.—
Prices are fully competitive, and
Apply to Personnel Dept., Murphy Radio, Ltd..
we specialise in prompt deliveries for
We'wyn Garden City. Herts.
[ 2618
LECTRICAL
engineers.
sound
electrical
urgent requirements.
knowledge to Degree standard: background
training
in process development,
including
welding technique, electrical measuring conWE WELCOME
YOUR ENQUIRIES.
trol devices. H.F. measurements and electrical
measurements generally; wr.te age, details of
THE
QUARTZ
CRYSTAL
Co., Ltd.
experience, etc.; also juniors. age 20 to 25 years,
63-71 Kingston Road,
free from Military service, taking technical
course at day or night school, for position as
NEW MALDEN, SURREY
laboratory assistants; Enfield district, N. LonTelephone
MALden 0334
don.—Write Box 6360, Frost- Smith Advg., 64..
Finsbury Pavement, E.C.2
[ 2806

W
B

• REWINDS (
all makes)

SHIRLEY, BIRMINGHAM

March.

HILL 8t CHURCHILL LTD.

L

*B5 f SHORT, MEDIUM & LONG
Bel
WAVES.

PRICE

World

SHI. 2483

W

BAILEY REPRODUCER Series 2
A

horn - type

spea ker

which

supersedes

th e

original Ian Bailey
C.H., but measuring only

3ft.

high

1ft.

by

wide,
deep,
actual

2in.
9m.

tft.

4in.

giving

an

range

of

20-18,000

c.o.s.

Transient
sponse

is

reout-

standing.
In

walnut ( other

finishes to order),
complete
PRICE

£33

L.S.

with

unit.

Send stamp for details. •
ELMSLEIGH

RADIO

CO.

1102 London Rd., Leigh- on-Sea, Essex
Leigh- on- Sea 75168

QUARTZ

T(hs)

D

(11'

CRYSTAL
UNITS

E

26
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3 AmpLIFIER s

;121.10E

that

meet

needs

all

3 WATT . .

11 Gns.

P.14.-A highly portable amplifier-. tweighs
only 10 lbs. and is suitable for outdoor use.
Works from a low power supply of 2 amps.
at 6 volts.

Built into case 13in. x6jie. C 4mn.

with controls and sockets at one end.

15 WATT.. .. 66 Gns.
P.10.-A quality amplifier in which the HT
supply is carefully filtered and all components
conservatively

rated.

No electrolytic con-

densers are used in any part of the circuit.
Switch correction is provided for Decca and
HMV recordings.
Mounted
chromium plated chassis.

on

polished

20 WATT.. . 26 Gns.
P.16.- Designed ( or universal

mains supply,

its output of 20 watts is exceptionally high.
Total harmonic distortion at full output is
only 4 per cent, and hum level is unusually
low.

Weight, 17 lbs.

Overall size

151m.

x

71in. x8/in.
Write for leaflets giving full details.

I

IVIcIVIURDO
INSTRUMENT

Victoria

Works,

CO,

LTD

Ashtead,

Surrey

MINIATURE
COMPONENTS
TUNING CONDENSERS. Two gang 560 perd, man.
2/ in. x2in. xills., lis. spindle, fin. long, 8/11,
IF TRANSFORMERS.
Permeability tuned, : fin.
fin. xtin.. 465 Km',, 14/6 per pair.
VALVE HOLDERS. Button base type.
384, etc. Panolis. 8d. Cemmic, 1/3.

For 155,

Screening cans for the above holders, complete with
retaining spring and base. 1/6.
POTENTIOMETERS.
.11/ift, tin. long, 2. -.

f megn, ma. diameter, tin

CONDENSERS
Paper tabular. . 1µfd.,150 v. , fin. Xfin. e
ed.
350 v., fin. xfin., ed. each.

. 05 µfd.,

Ceramic tubular, 1in, afin., 33 pert., 40 pia., 47 µbd.
50 µµf., Bd. each.
Mica.
x7/161n. 3/1111n.. 70 wit..
;Mi., 200 µµf.,1,000 pert., 6d. each.

50

iht.a•• So'

Electrolytic. 8mfd.,390 v.. fin. diam..lf in. long, 0/6_
RESISTORS. Midget 1watt., ¡ In, diameier, lin. Iong,
10ori. non. 5511(1, 33411, eson, 1,20011. Roam,
47.000n. too,noos), iso,Doon, sao,000n, 470,000(2,
1.3 mean, 10 megf), 4d. each.
OUTPUT TRANSFORMERS.
R.M., Multi ratio.
fin. XSIm. x1fin.. 45 ma., Primary current. Ratios
13-25.2642 to 1, 7/11 each.
All the above component s are 31anufact turn" or
Government surplus and are in brand reew condition.
All made by well.known manufacturers.
A complete list of other components is available.
Trade list issued.

M. WATTS & Co.
8 Baker
Street
Weybridge, Surrey
Telephone : Weybridge wet

manager

for

d
:ca
ent
en
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s
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h
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television

iii

ffeetroieile

well-known
1
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3
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r
ra war
twi
practical

retailer;

...THESE ARE IN STOCK...,

rrow or
Wembley: suitable wage will be paid for abilIry -Wr'te Pox 4008.
reALIFIED testers required for Radar eq
r2
trp2ment, electronic instruments, radix transmitters and receivers; technical qualifications
to City and Guilds standard, with practical experience on testing and alignment of the above
equipment: good salary is offered to men who
have the necessary qualifications and experience: works are in the London area.-Write.
giving full particulars of past experience and
sa'ary required, to Box S/5833. A.K. Advg..
212a. Shaftesbury Ave.. W.0 2.
A PPLICATIONS are invited from all gradre
2s
85
o9f
re development engineers having qualifications to degree standard or equivalent for vacancies in the development laboratory of a large
firm engaged in the production of numerous
fields of electronic equipment involving ht..
v.h.f., cm and television techniques; excellent
prospects are offered, particularly to engineers
having the necessary experience.- Applicants
should quote full details of qualifications. exper:ewe. see. etc.. to Box 4141.
12831
ITACANCIES exist in a manufacturer's service
department in North London for two radio
engineers and for two Juniors ( age 16 17); education to School Certificate standard and adequate technical training are essential in the
former case, whilst applicants for the latter
position must have School Certificate and an
interest in radio.-Applications, giving full details of education, technical training, experience.
age and salary required. to Box 325, c/o Era
Publicity, Ltd., 7, Fitzroy Sq., London, W.1.
cMICHAEL RADIO. Ltd., require senior project engineers in their equipment division
development laboratory at Slough; these appointments are of a stable and progressive nature.
satisfying the keenest appetite for the expression
of initiative and the acceptance of responsibility;
training and experience in the field of applied
e ectronics ( Mc:tiding communications) and experience cf working with Government departments are the chief qualifications required;
salary will be commensurate w.th ability.- Write
stating age and full details of training. qualifi- I
cations and experience to the Chief Engineer,
Equipment Division. McMichael Radio, Ltd.
Sough. Bucks.
V683
ONTINUED expansion of the E.M.I. .ecConics
College
has
created
further
vacancies for lecturers in radio communications:
two lecturers whose duties will include striae
technical writing are required
immediately;
aop'icants should possess a good Physics or
Electrical Engineering Degree and also experience in radio, television , etc; age 22-28; commencing sa ary according to age, qualifications
and experience, not less than areropriate Burnham scale: superannuation benefits in addition.
-App.y giving fullest possible particulars t3
Professor H.
F. Trewman M.A. ( Cantab.).
M.I.E.E..
M.I.Mech.E.,
M.Brit.I.R.E.,
E M.I.
Institutes, Ltd. 43, Grove Park Rd.. London.
W.4. Tel. Chiswick 4417/8.
[ 2712
ES. K. COLE, Ltd. ( Malmesbury Division), invites applications from electronic engineers
tor permanent posts in development laboratories
engaged on long-term projects involving the following techniques: ( 1) Pulse generation and
transmission. ( 2) Servo mechanisms. ( 3) Centimetric and V. H.F. systems. ( 4) Video and feedback amplifiers.
There are vacancies in the
Senior Engineer. Engineer and Junior Grades.
Candidates should have had at least 3 years'
industrial experience in the above types of work,
together with educational qualifications equivalent to A.M.I.E.E. examination standard. Commencing salary and status will be commensurate
with qualifications and experience.
Excellent
opportunities for advancement are offered, with
entry into a superannuation scheme after a
period of service. Forms of application may be
obtained from Personnel Manager. Ekco Works.
Mulmesburv. Wilts.
F2833
HE MINISTRY OF SUPPLY invites appliestions for unestablished appointments as
Technical Author II or Techn cal Author III.
Candldates, who must be of British nationality,
born of British parents, must have attained
a good general standard of education and be
able to provide evidence of a sound technical
training, a recognised apprenticesh p. and practical experience in aeronautical, mechanical.
electrical or radio engineering; duties of the
post are: preparation of technical publicat/ons,
writing of descriptive notes compilation of instructions on servicing, maintenance and repair.
on aircraft and associated equ pment used by
the Royal Air Force and the Royal Navy: the
subjects include airframes, aero engines and
all associated airborne and ground equipment
(armament, instruments, electrical, radar and
telecommunications.
electrquics,
propellers,
hydraulics,
pneumatics,
general
mechanical
engineering,
marine
craft,
photographic,
chemistry
of
explosives,
etc.):
salary range: Technical Author II, E470- 0595;
Technical Author III, E380- E495; written alaplicatIons. stating age, name and address of
present emp oyer and full particulars of experience, in chronological order, to the London
Appointments Officer, Ministry of Labour and
National Service, 1-6, Tavistock Square, London, W.C.1, quoting reference No. KIJ.27: in
no circumstances should original testimonials
be forwarded: only candidates selected for interview will be advised.
[ 2846
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Radio, Television and Electrical Repair:.
Ed. R. C. Norris. 10s. 6d. Postage 9d.
Using
Ex-Service
Radio
Apparatus.
By D. W. Thomasson. 2s. 6d. Postage 2d
The Amplification and Distribution of
Sound. By A. E. Greenlees. 16s. Postage
6d.
Handbook of Industrial Electronic Circuits.
By J. Markus and V. Zeluff.
39s.
Postage 9d.
Vacuum-Tube Circuits.
By Lawrence,
Baker and Arguimbau.
36s.
Postage 9d.
Radar Primer.
Postage 6d.

By J.

Radio Engineering.
Postage 9d.
Television.
4d.

L.

Hornung.

21s.

By F. E. Terman.

By M. G. Scroggie.

42s.

6s. Postage

Television Receiving Equipment.
W. T. Cocking. Ils. 6d. Postage 4d.

By

Wireless Servicing Manual.
Cocking. 10s. 6d. Postage 4d.

T.

By W.

Radio Tube Vade-Mecum.
1946 Edition.
By P. H. Brans. Ss. Postage 6d.
An Introduction to the Theory and
Design of Electric Wave Filters.
By
F. Scowen. 15s. Postage 4d.
We have the finest stock of British and
American radio books in the Country.
Complete list on application.

THE MODERN BOOK CO.
(Dept. W.3)
19-23, PRAED STREET, LONDON, W.2

OPPORTUNITIES
IN RADIO ,
I

Get this FREE Book!
"ENGINEERING
OPPORTUNITIES"
reveals

how

you

can

become technically-qualified at home for ahighly.
paid key- appointment in
the vast Radio and Television Industry.

In ro8

pages of intensely interesting matter, it includes

T

full details of our up-tothe-minute home study
courses in all branches of
TELEVISION
RADIO,

A. M.

and
Brit.

I.R.E.,A.M.I.E.E.,City
& Guilds, Special Television,
Film

Servicing, Sound

Projection,

Short

Wave, High Frequency, and
General Wireless Courses.

We definitely Guarantee

"NO PASS-NO FEE"
If you're earning less than ( ro a week, this
enlightening book is for you. Write for your
copy today.
It will be sent FREE and
is ithout obligation.

BRITISH INSTITUTE OF
ENGINEERING
TECHNOLOGY
3886, Shakespeare House,
17.10, Stratford Place. London. W.I.
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B. & H. RADIO

FIRST ANNOUNCEMENT
" Sound Magnet " Tape Recording Outfit
£30.
Records—playback—erase,
speech
and
music by exclusive method for high quality.
With amplifier and speaker : n leather cloth
case.
" Car- Announcer" Mobile P.A. Outfit
EIS.
For smallest car, sports events, traffic control,
election campaigns.
" Hi- Low" Dual Channel Gramo Audio
£12.
Separate amps, driving 10in. and 2iin. units,
for quality. Also available as kit.
" Car- Pal " Dual Purpose Superhet, EIS.
Car- radio or portable as desired.
Superhet
with H.F. stage from vibrapack.
Threepence in stamps brings you data
any of above new productions.

on

GENERAL LAMINATION PRODUCTS
LTD., DEPT. SR., 294, BROADWAY,
BEXLEYHEATH, KENT.

AUDIO FILTERS
Field « free,
Permalloy
Low,

High,

Hi - Q,

Toroidal

Windings.

Cores — Permanent
Band - pass

or

Accuracy.

Cross - over.

ADJUSTABLE Whistle and Scratch Extractors,

LYNCAR

LABORATORIES

29. Camborne Road, Mordes, Surrey.

LIB. 3447

BRASS, COPPER,
DURAL,
ALUMINIUM,
BRONZE
ROD. BAR. SHEET TUBE. STRIP WIRE.
3,000 STANDARD STOCK SIZES
No Quantity too Small

llarch, 1949

10).B.C. Invites applications for a post in the
recording sect:lay of the Research Department
based
initially at
Balham.
London,
S.W 12. and later at Ringswood. Surrey; appliHUNTLEY ST., DARLINGTON
cants must possess a Universay Degree in electrical engineering or equivalent qualifications
•
such as graduate membership of the InstituLoud
Speaker Bass & Treble Separator £ 2 15 0
tion of Electrical Engineers; the successful canEnables speakers of different impedance to
didate will be emp:oyed upon research and
development work on all aspects of sound
be 'red for 1. ass & Treble, and also gives control
recording: Earn liarity with low frequency elecof the amount of treble relative to bass.
tronic teennlque is essential.
A knowledge of
•
music and the design of light electrical and
Scratch Filter
£0 15 0
mechanical equipment, together with ability
Gives a very marked reduction of scrat,h
to guide development work in draw ng office
level without serious effect on treble response.
and workshops, will be an advantage; the
•
salary is in a grade rising by annual increments of £35 to a maximum of £ 785 per
Variable Selectivity IF, Transformer 465K/cs.
annum.—Applications, stating age, qualificaGives three degrees of selectivity per pair LI
tions and experience should reach the Engineering Establishment Officer. Broadcasting House.
Circuit Diagram of Variable Selectivity 5, 3/London. W.1, within 7 days of the appearance
A high fidelity receiver with ample L F. gain
of this advertisement. [ 2819
for light-weight pick-ups, and correction for
HE Ministry of Supply invites applications
recording loss.
for unestablished appointments as Engineer III.
Duties are to prepare official text
•
books, handbooks and other technical publicaTRADE ENQUIRIES INVITED.
tions on the following subjects from information obtained from research, design. manufacturing and other sources:
The principles, application and effectiveness of Air Weapons ( Ref.
"PER Inn ET" ELECTRODE
C.13/49A). ( 2) Airborne and ground centimetric
radar equipment, theory and practice ( Ref.
Soldering and Brazing Tool
D.15 ,49A). ( 3) Modern teleprinter and assoOcera.es : tom 4or oVolt Accumulator or Vracalormer
ciated equipment ( Ref. D.16/49A). ( 4) Modern
J.1.1
aircraft gun, bomb and torpedo sights and navi151.
gation instruments, including electronics. theory
eon tree
and practice ( Ref. D 17/49A),
151 Modern a.c.
and d.c. airborne and around electrical couicment for aircraft including electronics. theory
and practice ( Ref. D.18 ,49M. Candidates, who
aiAINS TRANS} URBIER ,t at,
55º. Por ' reo.
must be of British nationality, born of British
84 CO.,
Parents ( see detailed regulations, copy of which
71,
Weymout
h
Bay
Avenue,
Weymouth.
can be obtained on application to Ministry of
Supply. Room 432, Adelphi. John Adam St..
Strand. W.C.2), should have served an engineering apprenticeship and either be Associate
'LONG RANGE TELEVISION' WITH THE
Fellows of the Royal Aeronautical Society or
corporate Members of one of the Institutions of
Q5R9 HIGH PERFORMANCE AERIAL
Civil. Mechanical or Electrical Engineers, or
Folded
multi , toy lc- elell eut dudes; executed
have passed examinations recognised by any of
in high duty alloy; provided wide bandwidth, high gain,
:hese Institutions as granting exemption from
low nolue; and mull., is higher detinition and lung
Sections A and B of their examinations for
range reception.
associate membership. Alternatively, they man
* FD2. 2 Element 5dla gain, 711b, wright,
have an honours degree in physics or associate* eD3R. Triple reflector, minimises inter(erence.
ship of the Institute of Physics and have had
at least three years' experience in a factory or
*
Element long range, 7) db gain.
industrial laboratory. They should have proved
Brochure from :
ability to teach scientific and technical subiects
EMDO LIMITED, ACE WORKS, STAINES.
or experience in writing or editing text books
or other technical publications. Preference will
be given to applicants who have had several
years' experience with the techniques or apparatus mentioned, either in research, design.
production or operational use
Salary ranee
£330/£470-£720 ( Commencing salary will be
determined in relation to age and experience.)
write to the Ministry of Labour and National
Service, Technical and Scientific Register ( 10.
MANUFACTURED OR REWOUND
York House, Kingsway. London. W.C.2. for application torms which must be completed within
Filter Coil. + I% a Speciality.
10 days of the date of this advertisement 12835
SITUATIONS WANTED
A DVERTISER seeks upening as junior development engineer; National Certificate and 34
9-11 EAs
afttEtE
ft,,QUAY ...roVON
yrs* pract e. per.enre: . ondon area — Bon 4314
'
0horee
I ° reeks, 2162
VOTING radio engineer, recently released from
I.
Army; exp. 5 yrs. study. 2 yrs. radio me
chanic in Army; anything considered.— Box 4006
TAL. (
22) sects post: 4 years' experience
Acad. qualiticat'ons. radio knowledge from
C ez G.. 2c1 to 3d operator; English/French
'or
spoken, culture
enthusiasm, ' nitiative: Brit. I
ref.; full details from: Box 9028. [ 2804
Talking Picture Apparatus.
AN with over 20 years' experience in the
design and development of radio receivers.
Catalogue now available
components and test gear, 10 years in executive
capacities, desires similar position or that of
RADIO. ELECTRONICS LTD.,
technical representative; own car.:--Box 4297.
Sr. George's Works, South Norwood,
AGENTS WANTED
Lonion, S.E. S.
ALESMAN wanted to call on radio and electrical retailers, two wonderful selling lines ,
all territories available. no objection to other
lines carried; write in confidence to long established radio and electronic manufacturers.— Box
4151.
[ 2844
BE PREPARED
UNQIIIRIES invited from established service
engineering shops with interest in high
For the possibility of
fidelity eouipment to act as sole district representatives for London firm: demonstration
WIRELESS INTERFERENCE LAWS
eoultiment suooPed free on loan and orders deal:
with from London.— Please Write, Box A.0
35509 Samson C arks. 57/61. Mortimer St.. W.1
—Simple Suppressors may be
MOW/VIA 5. 6 and 8 valve automobile radios;
.1.111. the Motovia Company is n-w in a position
made up for a few shillings—
to consider applications for a limited number of
registered dealerships in areas not already
Send for full Technical Parcovered; applications are invited from motorknowledgeable dealers prepared to fully demonticulars, of Components needstrate and install.— Write. The Motovia Co..
Timperley. Cheshire.
[ 2696
ed.
Circuit Diagrams, etc.
BUSINESS AND PROPERTY
BLIC
address
undertaking.—Well-estab.
2 9 Post Free
business in S.W. England. 2 portable and

List on aoplicalion

London: FLRO"—LET & Co., Ltd. Liverpl:
i. Chesham
S.W.I.
Kirkby Estate.
SLOc, 3463
V.S11 0003271 / 3

11:GH HOMY" PERFORMANCE
AT TRULY LOW COST.

'THE RD JUNIOR."
A new amplifier designed to meet the needs
of those who require high performance at a
reasonable price.
Improved production methods, ingenious
circuitry and the elimination of unnecessary
components, have made the production of chis
amplifier possible at atruly competitive price.
Main Features :
6 valves, plus rectifier.
8-10 watts output, two PX4s in push-pull.
Independent bass and treble tone controls.
High gain compensated p.u. input stage.
Frequency range 30-15,000 cps., ± 1DB.
Provision for radio feeder unit.
Ample negative feedback applied over three
>cages, including output transformer.
High grade components used throughout,
ncluding Partridge transformen and chokes.
Price complete : 09/10/0.
Full details of this amplifier will be forwarded
on request.
The new Barker Model 148A loudspeaker,
which we consider to be the finest baffle loaded
speaker available, is now being demonstrated
and is available ,rom s:ock

ROGERS DEVELOPMENTS CO.
136, Heath ... treet, Hampstead, London.
N.W.3.
HAMpstead 6901

T

HoLoonovv

TRANSFORMERS & COILS
TO SPECIFICATION.
JOHN FACTOR LTD.

I

PHOTO- ELECTRIC CELLS

M

S

P

I fixed sets equipment, excellent connection with
local authorities, public and political bodies.
agricultural societies, sports clubs hunts, etc.:
good opportunity for anyone wanting an intereeting outdoor life unable to do manual work:
good profits; price £2.000 or near offer.—Apply
W. .
1, Rowe. F.A.L.P.A.. 10. Bvstock Terrace.
Exeter.
f2812

TO

95a

HILTON

KING

STREET, WALLASEY
CHESHIRE

March, 1949
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Wireless World

QHOP premises required in established shop1.7
pIng centre: willing pay premium; stock not
essential.—Write Box 3612.
[ 2703
ARGEST public address contracting business
in South-West England. showing profit in
excess of £550 per annum ( still risingi and
enough spare time for other work; can be operated as one-man business with occasional operator help; generator fitted control truck, ditto
trailer, and all equipment at valuation; 1949
season bookings in hand.—Box 4033. [ 2828

L

FINANCIAL PARTNERSHIP
man seeks partnership in genuine
J.
radio and cycle business, North London
district; capital available.—Box 4216. [2900
.
VOUNG

PATENTS
HE prcprietor of British Patent No. 573313.
entitled " Multiple section electronic tube
and method of making it" offers same for
licence or otherwise to ensure practical working
in Great Britain.—Inquiries to Singer, Ehlert,
Stern Ss Carlberg.
28
East
Jackson Blvd..
Chicago 4, Illinois, U.S.A.
[ 2591

T

TUITION
ADIO
exams. and I.E.E.
IL Diploma; prospectus free.—Technical College. Hull.
10611
'TRAINING for careers in electronics; write
J. for free booklet giving details of postal and
attendance courses in radio, television, industrial
electronics, mathematics. etc.; courses prepared
by experts of E.M.I., manufacturers of H.M.V.
and Marconiphone television, radio and allied
products.—E.M.I. Institutes, Dept. W.W., 43,
Grove Park Rd.. Chiswick, London, W.4.
Tel.
Chiswick 4417-8.
(2913

TELEVISION

RECEIVERS

SCANNING and FOCUS COILS
TIME BASE COMPONENTS
7KV. EHT. RF. UNITS and
TRANSFORMERS
Publication: post free

TECHNICAL TRAINING
ADIO officer? Train on Marconi's oceanspan
and associated equipment at The Rad:o Sz
Television Residential College, la, Ibrox Terrace
Glasgow, S.W.1.
[2815

HAYNES RADIO LTD.

R

Queensway, Enfield.

NEW! First post-war Edition
for

REBUILDING or

dissembly for parts and valves.
Type 25 VHF Feceiver. Includes two EF36 two EF39,
one EK32, and One EBC33 or equivalents ; and lea oi
useful parta. 22/6. inc. postage.
Type CC Indicator Unit. Includes two EF50 and to,
EB34 valves, and a VCR138 ( ECR35 or equivalent).
4in. CFI Tube; and lots of useful parta. 4s ,-, in,
postage.
Type 5A Rine Detector Amplifier.
Includes thre,
VP23 valves ( or equivalente). pair of high -ironed..
headphones and lots of eerie. 17/-, inc. postage.
(At with oil ez-Goot. surplue, cold without guarantee, be
ail in apporent good condition.)

WIRELESS SUPPLIES UNLIMITED

RADIO VALVE DATA
with

B .T. S .

Radio firm of the South.
63. London Road, Brighton 1, Sussex.
'Phone : Brighton 1555

prices.
COPPER WIRE
ENAMELLED. SI LK. D.C.C., etc., most sizes
MOTORS up to IH.P. a speciality.
STOCKIST of all
RADIO COMPONENTS.
Send SAE. for lists to

STAN.

HOLT,

PRECISION A.F.
OSCILLATORS BY
B.S.R. Type L0.50a.
(Ex.

We buy good modern used equipment of all types for spot cash.

UNIVERSITY RADIO LTD.
22 LISLE STREET, LONDON, W.C.2.

349, HIGH ST., SMETH WICK, STAFFS.
Telephone : WOODGATE 3789

Tel.: GER 4447 & 8582.
"ENGINEERING

OPPORTUNITIES'
rr"),•:,
P•

Govt. Surplus)

These well-known audio-frequency oscillators
covering the range 0-16,000 cycles on two
duals (
0-600 & 0-16,000), fitted with precision
output voltme•er, mains operated 200-250v.
40 ,100 and BRAND NEW are offered at the
very low prices as follows :
MODEL L0.50a.

(
Standard) £ 27

MODEL L0.50b.

(
Tropical)

PIKE
86

MILL

LANE,

Telephone: HAMPSTEAD 4219

WILKINSON'S OF CROYDON

WILKINSON, 204, Lower Addiscombe Road, CROYDON.

handbook

PASS — NO FEE."

Details are given of over zso
Home-study Diploma courses in
all branches of Civil, Mech.,
Elec.,
Motor,
Aero.
Radio,
Television
and
Production
Engineering, Tracing, Building,
Govt.
Employment,
R.A.F.
Maths., Matriculation, etc.

f30

N.W.6

unique

We Guarantee—

BROS.
LONDON,

This

shows
the
easiest
way
to
secure
A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.M.I.E.E.,
City and Guilds, etc.

"NO

Send for list of test equipment

AMPLIFIER UNIT, type A 3578, employing 25U40, 16X5. 1EF50, 2807, IEA,50.
All useful valves well worth the price of the Unit., which la 45/-.
POWER UNIT, employing a 5240 and a high voltage rectifier 8U2150A, together
with a.1 ( of. condenser, 2..5 kV. and other components, 1846, post tree.
TELEVISION Unit, 211F stages, 1 detector and 1 video amplifier, complete with
4 valves, adjustable iron cored coils, etc., brand new, only 45/,
CATHODE RAY tube Unit, type 97, with 14 valves, C.R. Tube and varione condensers. resistors, etc. Our price, only 85/-, carriage paid.
CATHODE RAY Receiver Indicator Unit. Brand new I Ex-11.8. Navy. Employing 40 useful valves 2Cathode Ray tubes, power pack, motor blower, Mllliammeters,
etc. The following are the valves: 13 68N7GT, 86AC7. 26L6, 66L60, 3 VR150-90,
1 2X2, 3 5U4G, 2 6X50, 2 6116.
SPECIAL PRICE 818/10/-.
MIIIRELEAD SLOW MOTION DRIVES, 7/6 EACH.
VOLTMETERS, 0-300 volts A.C., moving iron, glin, dial, flush type, 17/8 EACH.
Agin SPARES KIT, including 32 valves individually boxed, 18 68117.6 6R6, 87193,
also many useful relay., Resistors. Condensers, and a Dynamotor with extended
Spindle whisk will work aa apowerful motor on 20(14250 A.C. mains without alte.ration.
145 Item. In all, , rand new, properly packed. 70/- complete.
CRYSTAL MULTIPLIER UNIT, 2 to 6.67 Mc/s Ln 3-switch steps, 807 Oecillator and
tuning control. Brand new with spare 807 valve, inetruction books, etc. 66/- EACH.
RF AMPLIFIER, 100/124 51c/s for 2VT62 Triode., in push, pull, etandard 191n. (nos
mounting, easily modified for 144 Mc/s. Brand new 75,-.
List SM.
"ORAN" PETROL GENERATING SETS, 12/15 Volte D.C. 30 amp., £315
"JOHNSON CHORE HORSE" 32 Volta D.C. 420 watts, 227/10/-. Will charge
batteries, supply light, drive light machinery. Brand new, full instructions,
L

Recorders,

All guaranteed and at very attractive

Orders now being booked in strict rotation.

THE

Equipment, Converters,

MODERN 1100K CO.

'640' .... £27 10s. 9d.
H.P. Terms available.

P.M. Speakers
Goodman's, Truvox, Rola ( as available).
5 inch 13/- ; 6 inch I4/- ; 8 inch 16/including packing and postage.

1,600 valves.

WE OFFER
A large range of used and new Test

21 Pra:d St., Paddington, London, W.2

EDDYSTONE

SPECIAL OFFER

BRITISH Radio Publications. " us:ng Ex- Service Apparatus," 2/6; " Radio and Television
Laboratory
Manual,"
2/6; " The
yValkieTalkie
Construction
Manual,"
2/6; ' Radio
Calculations
Manuel.'
3(.6„/ " Radio
Test
Equipment Manual,'
2/6;
Radio Anti- Interference
Manual,"
2/6; " Ultra
Shortwave
Handbook,'
2/6 " Radio Hints Manual." 2/6.;
•Amateur Transmitters Construction Ma.t
.
nial,'
2/6; " Television Constructors' Manual., 3/6;
RadD
Aerial
Handbook,"
2/6;
Sound
Equipme nt Manual. " 2/6; ' Radio Inductance
Manual,'
2 /6 ;
'modern Battery Receivers'
Manual." 2/6: " The Loudspeaker Manual."
2/6; " Radio Valve Equivalents." 2/6; ' Radio
Valve
Application"
Manual/
5/-; " Radio
Repairs
Manual,
2/6, ' Car
and
Portable Radio Constructors' Manual." 2/6; " Communications Receivers Manual." 2/6; " Radio
Valve
Manual,'
3/6; ' Radio
Amplifier
Manual.*
SOUTHERN RADIO SUPPLY. Ltd., 46, Lisle
St.. London. W.C.2.
12999
'V EBB'S 1948 radio map of world, new multivv colour printing, with up-to-date call signs
and fresh information. on heavy art paper. 4/6.
Post 6d; on linen on rollers. 11/6, post 9d.—
Webb s Radio. 1-4 Soho St.. W.I. Gerrard 2099.

Amplifiers, Motors, Transformers,etc.

(Props. Unlimitex Radio Ltd.

Full range of components.
All C.O.D. orders promptly executed.
Send for Catalogue, 1/- post free.

characteristics of

Prlre 3/6 rYsst

264-266, Old Christchurch Road,
BOURNEMOUTH, Hants.

BOOKS, INSTRUCTIONS, ETC.
SOUTHERN RADIO'S wireless bargains.

Wireless World

EX-R.A.F.

EQUIPMENT

71

Safeguard your future;
for your copy at once— FREE.
B.I.E.T., 387, SHAKESPEARE HOUSE
17, STRATFORD PLACE, LONDON, W.1.

POTENTIOMETERS

RELIANCE
Wire-wound and Composition types.
Single, Ganged, Tandem Units,

Characteristics;
inductive, etc.

linear, log., semi- log., nonFull details on request.

RELIANCE MNFG. CO. (SOUTHWARK), LTD.,
Sutherland Road, Higham Hill, Walthamstow, E.I7.
Telephone: Larkswood 3245

W íreles%

72

INDEX
A.A. Tools
A.B. Metal Products. Ltd.
Acoustical Mfg. Co.. Ltd.
Acru E.ectric Tool Mfg. Co.. Ltd.. The
Ad
Auriema Inc.
Adcola Products, Ltd.
Advance Components Ltd.
Aerialite, Ltd.
Airmec Laboratories Ltd.
Allan. Richard. Radio, Ltd.
Allen Components. Ltd.
Antiference, Ltd.
Edit.
Armstrong Wireless & Television Co., Ltd
Ashworth
H.
Automatic Coil Winder. & Electrical Equipt
Co., Ltd.
A.W.F. Radio Products. Ltd.
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64
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Davis. Alec. Supplies. Ltd.
Denco ( Clacton). Ltd.
Denco Distributors. Ltd.
Desoutter Bros.. Ltd.
Drayton Regulator ds Instrument Co.. Ltd
Dubilier Condenser Co. ( 1925). Ltd.
Dupley Electronics. Ltd.
Edison Swan Electric Co.. Ltd.
Electradix Radios
Electric di Musical Industries. Ltd.
Electro Technical Assemblies
Electronic Instruments. Ltd.
Elmsleigh Radio Co.
Emdo
Ltd.
Erie Resistor, Ltd.
Erskine Laboratories. Ltd.
Eta Tool Co. ( Leicester) Ut.

Factor. J.. Ltd.
Fitton, R. N., Ltd. ( Ambassador Radio)
Fluxite, Ltd.
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Forrest, H. W.
Fox P. X. Ltd.
Frith. Radiocraft, Ltd.
Furzehill Laboratories Ltd.

PAGE
68
6
50
12

Galpins
Gardners Radio. Ltd.
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50
70
4
71
46

Edit
School.

Ltd.

Ill
30
Ltd . ia
6
26
58
17
58
19
66
62
72
70

Oliver Pell Control, Ltd.
Oxley Developments Co.. Ltd.
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PaInton Si Co.. Ltd.
Parmeko, Ltd.
Partridge Transformers,
Peerless Radio, Ltd.
Pennine Amplifiers
Philips Electrical, Ltd.
Pike Bros.
Pill, G. N.. Si Partners

47
38
53
56
62
38
71
66

EXCELLENCE

OXLEY
AIR DIELECTRIC TRIMMER
Type Approved Cat. A No. 464.
Width: 16.5 m/m.
Length : 22 m/m.
Height : 1.5 to 8pF-7.5 m/m.
1.8 to 20pF—I m/m.
2to 26pF-11 m/m.
2to 32pF—I2 m/m.
Law:
Straight line capacity. Power Factor: Less than . 001.
Insulation : Over
2,000 megohms.
Voltage: SOO D.C.

DEVELOPMENTS
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Kerry's ( Gt. Britain). Ltd.

in the

ULVERSTON, NORTH LANCS.

24
54
71
54
63

Lasky's Radio
Leak, H. J., Si Co., Ltd.
Linton, H. H.. Si Co., Ltd.
London Central Radio Stores
London Radio Supply Co.
Lowther Mfg. Co.
Lustraphone, Ltd.
Lyncar Laboratories

—combines with
beauty
and soundness of DESIGN

OXLEY
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Imhof, A., Ltd.
Industrial Electronics
International Correspondence
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Hadley Bros.. Ltd.
Hartley, H. A. Co.. Ltd.
Haynes Radio. Ltd.
Henley's W. T.. Telegraph Works Co.. Ltd
Henry's
Hill & Churchill. Ltd.
Hilton
Hivac. Ltd.
Holbotow & Co.
Holsun Batteries. Ltd.
Holt, Stan
H. P. Radio Services Ltd.
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B. & H. Radio
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58
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63
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British
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British National Radio School
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50
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65
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66
Butlers. Ltd.
49
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Collaro, Ltd.
Casmocord. Ltd.
Coulphone Radio
Coventry Radio
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CO.

LTD.

TELEPHONE: ULVERSTON 3306

Ltd

PACS
23

Premier Radio Co.

Quartz Crystal Co., Ltd

68

Radford, A. H.
Radio-Electronics, Ltd.
Radiomart ( B'ham), Ltd
Radiomenders. Ltd.
Radiospares, Ltd.
Radiovision ( Leicester) Ltd
Rediffusion, Ltd.
Reliance Mfg Co. ( Southwark). Ltd
Reproducers Si Amplifiers. Ltd
Rimington van Wycke. Ltd
Rogers Developments Co
Rollet. H., Si Co., Ltd.

64
70
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63
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Edit. 113
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21
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Salford Electrical Instruments. Ltd.
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Smith. W. H., Si Son
Sound Rentals. Ltd.
Sound Sales, Ltd.
Southern Radio Supply, Ltd.
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40
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49
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MICROPHONE

MIXER UNIT

by LUSTRAPHONE
Permits
the
controlled
mixing and fading of microphone and/or gramophone
inputs. Is valveless, and
requires no power supply
Elegantly finished in matt
gold and black. Silent in
action and long lasting.

Standard Model-3 Input Channels.
4 and 5 Channel models availablo.
D mils on request from the makers.

LUSTRAPHONE LTD.

84, EELSIZE LANE
LONDON N.W.R

Printed In Great Britain tor the Puli.lehere, 'LUTZ AIM Son/ LTD., DOreet House, Slam! TO Street, London, KS.), by THE et ,11.‘, Al 1I
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ACKNOWLEDGED
THROUGHOUT
THE WORLD

RESISTORS •

CE RAM ICO NS •

SUPPRESSORS

VITREOUS
Erie

Resistor

Ltd.,

The

Hi- K CERAMICONS •
ENAMELLED
Hyde,

London,

POTENTIOMETERS

WIRE- WOUND
N.VV.9,

England

Telephone: COLindale 8011-4.
Cables:
RESI ST 0 R,
L 0 N DO N.
Factories: London r& Gt. Yarmouth, England Toronto. Canada
Eric, Pa, U•S•A-

RES1STORS
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ERSIN MULTICORE SOLDER PREFERRED
BY TELEVISION MANUFACTURERS
(On right
The operator is soldering a television and
radio chassis at Mitcham Works Ltd., where the
famous Philips Radio and Television is made.
It is
one of the majority of British Radio and Television
factories where Ersin Multicore Solder saves labour,
effects economies and ensures ahigh precision standard
of soldered joints. Many of
Philips overseas factories also prefer Britishmade Ersin Multicorc
Solder.

.•
ERSIN
MULTICORE
SOLDER

SOLDER
Nominal 7 lb.
Reel, Standard
and most economical size for
use
in radio,
telephone and
electrical equipment factories,
Bulk prices on
request.

Nominal r lb.
Size i and 1 lb. cartons.
Reel.
For
factories where
Attractively
printed and
Size 2 carton contains
small quantities
self-feeding. Contains either
3 ft. of 16 S.W.G.
of solder per
specific length or 1 lb. of
solder. For the handyoperative is
solder. Prices Size r carman.
U.K.
price
required.
tons below.
6d. each.
Ersin Mtilticore is supplied in all gauges between
and 22 S.W.G.
(6.347 men. to 0.711 men.)

r

Catalogue
Ref. No.

Alloy
Tir Lead

C 16014
C 16018
C 14013

60 40
60 40
40 60

14

C

40 60

14016

MULTICORE

Approx. length
List price per carton
per carton ( subject)
d

S.W.G.

6
6

13

32 feet
84 feet
20 feet

16

44 feet

5

18

SOLDERS

\LBEMARLE STREET,

4

LIMITED

LONDON, \X. t

" REGent

9
10

3

SEE ERSIN MULTICORE SOLDER AT
STAND 44,

MAIN

HALL,

GROUND FLOOR.
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