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because it contains additional data on
the 13.1.C.C. range of Radio Capacitors. It
gives dimensions, methods of connection,
capacitance

tolerance,

4

temperature

ranges, etc., for all paper
dielectric and electrolytic
types. Write for your
free copy today.
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ECT ( Electrolytic. Waxed carton).
For domestic radio receivers—
reservoir and smoothing.

EAC ( Electrolytic. Aluminium can).'
For domestic radio receivers— reservoir
and smoothing.

PTB ( Paper dielectric. Steel case)." For
amplifiers, power- packs, etc. -- reservoir
and smcothing.

PMT ( Paper dielectric.
Moulded
Tube).
For radio transmitters, receivers, radar and
television— by-pass and coupling.

PPT ( Paper dielectric.
Bonded
paper tube).
For
domestic
radio
receivers — by-pass
and
coupling.

E1
-1.1 ( Electrolytic.
Bonded paper tube).
For
radio receivers and power- packs — smoothing
and by-pass
* Trop,cal type

RADIO
BRITISH
NORFOLK

INSULATED
HOUSE,

CAPACITORS

CALLENDER'S

NORFOLK

Type- approved

STREET,

CABLES

LIMITED

LONDON,

W.C.2
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Servicing MUST be done
Use this up-to-date
SIGNAL TRACING
method . . . .
1Inject a signal from
the " AVO " Signal Generator.
This can be R.F. into the Aerial
or I.F. circuits, or A.F. into the
Audio Circuits.

2

Trace
the signal
through the set with the A.C.
Voltage ranges of the " AVO"
Electronic Testmeter. (Accurate
Voltage measurement from 2Oc/s
to 300 Mc s.)

3

Having arrived at
the point where the signal does
not appear, then identify the
nature of the fault by tests with
the D.C. Voltage, resistance and
capacitance ranges of the " AVO "
Electronic Testmeter.

"AVO"
ELECTRONIC

0-10,000 v. D.C.
0-1,000 megohms
100pF. —50uF.

TESTMETER — £35

Time- saving
kk

dependable

Fully descriptive leaflets availeble from the Manufacturers of" AVO " Electrical Testing Instruments-

THE

AUTOMATIC

WINDER

HOUSE

COIL WINDER
DOUGLAS

&

ELECTRICAL EQUIPMENT

STREET

•

LONDON•

5.W•I

CO., LTD.

TELEPHONE

VicreRiA?404/9
ETM 2

2
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AIRMEt

the most

advanced
yet
Generattor
produced

Ileat

IIectr Olde

February, 1949

T

he Airmec Heat Generator embodies latest elec-

POEM

tronic practice and is available in 5kW and 2kW

models for both dielectric and induction heating.

They are the

most compact units of their power rating.
Specification includes latest type air- blast cooled oscillator
valve, electrical and mechanical interlocks, efficient protection of
electrical circuits against overloads.

Repetition work by unskilled

workers is facilitated by an automatic control with locked settings.
Both models are clean and attractive in appearance, finished
in cream enamel.

List GAI57 explains fully the high standards

reached in our equipment— we will gladly send you a copy and
follow it with advice on any production problems you may care
to raise.

Please do not hesitate to ask.

AIRMEC

LABORATORIES

CRESSEX,

HIGH

WYCOMBE,

LTD.

BUCKS

Telephone : High Wycombe 2060

Manufacturers

HUNTS

W

of

types

all

ee

e

of

w

industrial

electronic

equipment

and

test

gear.

01

yeeof

s—
These additional ranges of electrolytics have
introduced in response to repeated requests from the
Trade, and will be found invaluable in servicing older types of
Radio equipment. Dimensions have been reduced considerably
in a representative range of popular types. Supplies should be
been

ordered without delay :

full details on request.

TYPE 1.28. ' Minitube' á ' Minitube Majors.'

Aluminium case, card insulating tube á wire leads.

"MINITUBE MAJOR" TYPE 1.28

"MINITUBE" TYPE 1.28
List
No.

Can.
uF.

1542C

32

D.C.
volt

350

'

Dimensions
L.
D•
21

I*

List
No.

Cm
uF.

v
iD
vi
Cg.
vo i„:

6 6

1503C

25

25

1508C

50

50

21

1543C

4

450

I
î

le

3 3

1544C

8

450

2

±-1

4 3

450

21

1*

5 9

1545C

16

Dimensions

e
s. d.
-,
plijisct

MT=
CAPACITORS

ii

1524C

8

150

11

1520C

2

450

21

1521C

4

450

21

1560C

8

450

21

List
Price
s. d.
3 0
4 0
3 0

ii

3 3
3 6

Iis

4 6

Also available are Types L.24 cardboard cartons with fixing feet and 6" wire
leads, and L36 cylindrical aluminium coses
with 6" leads and single hole mounting.
A. H. HUNT LTD •

BENDON VALLEY •

GARRATT LANE •

LONDON •

S.W.18

ebruary, 1949
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UNIVERSITY

MINISTRY

NUFFIELD
PAKISTAN

r
r
A/14

FILM

UNIT

LABORATORY

BROADCASTING

COMMISSION

B.B.C. use B.S.R. Recordings
and

in

constant

use

ARGENTINA,

by

the

discerning

MALAYA,

* DISK RECORDING
standard gramophones.

recordtst

EGYPT,

in

places

SOUTH

provides permanent records which can

as

far

apart

AFRICA,
be

played

as

EIRE

back

on

With the B.S.R. DR. 33M Disk Recorder you get unequalled

fidelity of tone for orchestral or vocal recordings.

* DISK RECORDING
permanent

records

is growing rapidly both for home and business use.

NOW of your

family

and

friends

for

an

Album

of

Make
Sound.

Produce your own Plays and Drama—the scope is unlimited.

* HIRE MAINTENANCE
Maintenance basis.

B.S.R. Recording Equipment is now available on a Hire

Write for details.

You are invited to make use of our unique Advisory Service.
Recording is offered free.
B.S.R.

Recording

Division,

Technical help and advice on

Write non , to :—
88,

High

Street,

Stourbridge.

' Phone

Designers and Manufacturers of Laboratory Equipment, Amplifiers, Supersonic and, Subsonic
Apparatus, Gramophone Motors and Pickups, Intercommunication Telephones, Works Call Systems,
Transformers and Microphones.
Agents in leading countries abroad
"

THE SUN NEVER SETS ON B.S.R. EQUIPMENT"

BIRMINGHAM SOUND REPRODUCERS LIMITED, OLD HILL. STAFFS.

5556

4
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KOLECTRIC
.1111"FOIAT IC

COIL

WINDING NIACIIINE
‘I

This

machine is the most modern on the

market and

it

possesses

many

exclusive

refinements including :

•

Dustproof construction
throughout.
Provision for
winding
up
to
four
coils
simultaneously.

•

•
•

e

ENLARGES

2j

TiPIES

THE

Micrometer
setting.

traverse

Wire Gauge Indicator
engraved with various
wire gauges to which the
machine can quickly be
set.
Instantaneous
reset
counter reading up to
100,000 Turns.
Entirely new Wire Tensioning Stand to hold
Iwo reels of wire.

PICTURE

• ELIMINATEs DIsTORTION
• ENsufiEs

GREATER

DETAIL .

8
ENHANCED

QM/TY . • • MORE
12Q.LIAN T CONTRAST

• MODELS AVAILABLE FOR ALL
TYPES OF TELEVISION RECEiVER
• WRITE TO-DAY FOR

DETAiLs

We will be pleased to . send vou an
illustrated
technical

METRO PEX LTD
71 Queens Road
London, S.E.15
'hone

New Cross 2442

leaflet

giring,

specification,

O il

full
request.

KOLECTRIC LT.D
20. h1VONI,110111E lin.
LONDON W-11-1
Telephone : Fulham 4211/2.

February, 1949

W

s Wo r1st

Advertisements

5

NEW

LEAK
"POINT ONE"
AMPLIFIERS

TL/12 12W, TRIPLE LOOP
POWER AMPLIFIER

£25 — 15 — O list.

REMOTE CONTROL
PRE-AMPLIFIER RC/PA

A Leak triple loop feedback circuit, the main loop giving 26db
feedback over 3 stages and the
output transformer.

£6 — 15 — O it.
An original distortionless feedback tonecontrol circuit which will become a
standard. No resonant circuits employed.

•
•
•

Switching for Pick-up, Microphone and
Radio, with automatic alteration of tonecontrol characteristics.
High sensitivities. Will operate from any
moving-coil, moving iron or 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 :—o-3o,000n
at
20 kc.p.s.
The unit will mount on motor-board
through a cut-out of ro}in. X en., 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.

•
•

Push-pull triode output stage.
anodes.
No H.T. electrolytic
coupling condensers.

400V.

on

smoothing or de-

Impregnated
transformers;
tropically
finished components.
H.T. and L.T. supplies for pre-amp. and
radio units.
Distortion: at Loop° c/s and roW output,
o.r%.
Hum and Noise: — Sodb on roW.

•
•

Frequency
response: ± oadb, 20
20 kc/s.
Sensitivity: IfeomV.
Damping Factor: 20.
Input impedance: IM12.
Output impedances: 212: 79n:
28-36£2.
25W. model available at £27. 10 . O.

C/5--

DO YOU KNOW what these performance figures mean ? :—
PHASE MARGIN

20

10

GAIN MARGIN

10db

3db

YOU MOST PROBABLY DO NOT, for they are uncommon.
Yet they are of vital importance,
for the " goodness " cf 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 genera, and the TL/12 and RC PA in particular,
WRITE

FOR BOOKLET W'TL/12.

H. J. LEAK sk CO. LTD.
BRUNEL

ROAD, WESTWAY

Phone : SHEpherds Bush 5626.

FACTORY

(
Est. 1934)

ESTATE, ACTON, W.3.

Telegrams : Sinusoidal, Ealux. London.

Foreign : Sinusoidal

London.

6 Advertisements
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Maximum sensitivity with uniform
frequency response from a more
compact
speaker,
appreciably
reduced in weight—that is what
Rola technicians have achieved
Special
with the new G.I2.
reatures include dust- proof suspension completely protecting coil
and magnet gap and the powerful
Alcomax Il magnet. Write for
details and also for particulars
of Rola 3" and 4" P.M. models,
dust-proofed and equipped with
Alcomax II magnets.

BRITISH ROLA LTD. ' FERRY WORKS
Telephone :

The

SUMMER ROAD - THAMES DITTON • SURREY

EMBERBROOK

3402 ( 5 lines)

best
of the
BIG
speakers

Unirersal Taylormeter
90 Ranges • Sensitiritv
20,000ohms per volt A . C. & D.C.
• Taylor Model MO Meter with 4 scale and robust mmement.
• Automatic Meter overload protection.
• Volt readings from .001 volt D.C. and 0.1 volt A.C. up to 5,000 volte
D.C. and A.C.
• Current readings from 1microampere to 10 amperes D.C. and A.C.
• Resistance readings from 0.1 ohm to 20 megohms in three ranges
with self-contained batteries.
• Capacity readings from . 0002 to 100 mfd and inductance readings
from 0.2 to 1,000 Henries, with Adaptor.

• Buzzer for continuity tests.
• Size lOr X 7f" X

MODEL

85A

IMMEDIATE

DELIVERY

MODELS
TAYLOR

PRODUCTS

GENERATORS •

e CATHODE
OUTPUT

INCLUDING
INCLUDE:
VALVE

e

A.C.

FOR

THE

MULTIRANGE A.C. D.C.

TESTERS

BRIDGES

TEST

e

e

TAY LO R

INSULATION

TESTERS

e

MOST

ABOVE

fetilY1Ór

e SIGNAL

TESTING a
-MEASURING EQUIPMENT

METERS
CIRCUIT

MOVING COIL

E LECTR ICA L

HONTROSE

AVENUE.

Weight 5lbs.

£19 • 19 • 0

ANALYSERS

RAY OSCILLOGRAPHS • HIGH AND LOW RANGE OHMMETERS

METERS

415 • 424

PRICE

4r.

e

INSTRUMENTS

IN STRU M ENTS
StOUGH,

SUCKS.

LTD

ENGLAND

e

Telephone

SLOUGH

Grams & Cables

21381

(
4

Ines)

TAYLINS" SLOUGH

February, 1949
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FOR VALVE HOLDERS
and all radio components
FREQUENTITE — FARADEX — TEMPRADEX

STEATITE 86
Stourport on Severn, Worcester

PORCELAIN

PRODUCTS

Telephole: Stourport III

LTD.

Telegrams: Steatain, Stourport
S.P.55

Wireless World
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AUDIO- FREQUENCY

ntlenr-,

D.C. OSCILLOSCOPE
Here are sels

to delight tlw expert
WITH

2

YEARS'

FREE

ALL-IN SERVICE IN THE HOME
Apply any test you wish to these Sobell 5-valve
superhet table receivers. You will find that every
component is superbly engineered. Check the circuits,
the signal rectification, the I.F. selectivity, the audio
sensitivity— and any other points you like. They'll
all satisfy your critical judgment.
We'll say nothing about the obvious— the pleasing
cabinets, the simple controls, the easy- to- read 3wave
band tuning dials, the special gramophone pick-up
sockets with automatic switches, the provision for
external loudspeakers— because these are - musts "
in sets designed to the highest standards.
The two models illustrated are 519P and 519W
respectively, working on 200-250 volts A.C. only.
There's a Sobel' dealer in your district — he'll be
glad to arrange a thorough dernonstration.

DESIGNED FOR APPLICATIONS
where the full facilities of the well-known 16841)
are not required, this new model 1684N retains
the basic advantages of the Symmetrical directcoupled circuiting.
A high-sensitivity vertical amplifier is incorporated giving a deflection sensitivity of lmV/cm
from zero to 50kc/s.
The horizontal axis has only a simple amplifier
intended primarily to provide sweep expansion for
the time base, which runs from 5to 10,000 c/s.

1

£75.
AVAILABLE
FOR EARLY
DELIVERY

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

LABORATORIES

AND

LTD.:

TELEVISION

of Sobe!! Industries Limited, Lnrigley Pork, Nr. Slough, Bucks
'Phone: Slough 2220115

BOREHAM

WOOD

TELEPHONE

HERTFORDSHIRE
ELSTREE

1137

February, 1949
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PRECISION
WAVE

G

FREEDOM
FROM DISTORTION
THROUGHOUT WHOLE
LENG7H

CLEAN BORE—
COMPLETELY FREE
FROM GROOVING
OR SCRATCHING

MINIMUM RADIUS
OF INTERNAL CORNERS

This seamless high accuracy wave guide tubing is designed
to meet the requirements of modern Navigation, Radar and
communication equipment. The tubing is hard drawn, has
ahighly finished bore and dimensional accuracy is maintained
throughout each length.
Non-preferred sizes can be
manufactured to specification.
Available in the following materials:
COPPER
74% COPPER SILVER
SILVER LINED COPPER

BRASS
re° COPPER SILVER
SILVER LINED BRASS

Dimensions:
Available in ro ft.

lengths

Rectangular tubes up to i" xo.5"
Round tubes up to 1.5 dia.

Details of preferred sizes are available on request.
One of the Spectahsed Products of

Johnson
Matthey

JOHNSON, MATTHEY & CO.. LIMITED, HATTON GARDEN, LONDON, E.C.I

Telephone: HOLborn 9277

lo
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through constant research—can we help you ?

LOW

LOSS

CERAMICS

TAYLOR TUNNICLIFF
1.1Y LOR TUNN1CLIFF ( REFRACIORIES)

Albion Works, Longton, Staffs
TASi TT

65.

•

«Of
Three typ 3 36EHT35 rectifiers,
each orly 3" loo X 4.. dia, will,
from apeak pulse input of approx.
2,500V obtained from the stand_ rd
line scannirg output transformer,
give an output of about 6kV at
10001
/
4
,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
36EHT35 rectifiers in a tripler circuit and

WE

you will obtain 6kV for your tube anode
supply. Simple
efficient
reliable.
Other sizes of rectifier available for lower
or higher outputs.

WESTINGHOUSE

re)

STALIITE

36EHT METAL RECTIFIERS
Write for data sheet No. i0, to Dept. W.W.2.

Westinghouse

Brake & Signal

Co.,

Ltd., 82,

York Way,

King's Cross,

London,

N.I.

Februarv, 1949
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V REQUENCY RESPONSE. In our last article we discussed
the problems arising from the unavoidable compromise between
selectivity and high audio response. Bearing in mind, therefore, this important limitation due to the radio portion of
our reproducer, let us go on to the audio circuits themselves.

*
Perfect
* PROBLEMS

Reproduction?

REFERRED TO

As we said in our last issue, we have to maintain alevel frequency

IN PREVIOUS NOTES

response in them; they must be free from harmonic distortion

Spatial Distribution of Sound.

and inter-modulation; they must not introduce unwanted noise

Echoes in the Listening Room.
Limitations of Single Channel.
Limitations of the Human Ear.
Distortions and Faults caused by
Apparatus.
The Radio Link.

or hum; and they must be capable of supplying sufficient acoustic
power over the entire frequency range so that the loudness in our
room is as great as we wish it to be.
Excluding the loudspeaker system — for it is here that the
most severe difficulties are encountered and we shall deal with
them separately — the maintenance of a level frequency response
presents no great difficulty.

It may not be cheap to provide the

large number of component parts which will be found necessary,
and there is always atemptation, for example, to cut short the high
frequency response owing to difficulties with feed-back into the
radio set.

At the other end of the scale agood bass response may

lead to sound-coupling, or " microphony ", for which again the
cheapest cure may be to reduce the low frequency response.
We shall have to spend money on any transformers in the
chain, both in making them large enough to provide the necessary
inductance at low frequencies, and maybe also in sectionalising
their windings to reduce the leakage inductance, which often causes
a drooping high

frequency response.

Remembering our selectivity troubles it is probable that we
shall require a rapid attentuation above some fixed frequency,
since it i more practical to attain it in the low frequency amplifier,
than it is, for example, by large numbers of intermediate frequency
circuits. If, for this purpose, we use inductive filters, we shall have to
be very careful that they do not" ring ". It is certainly not generally
recognised how difficult it is to design a multi-section filter, which
is free from this defect; and one reason is that measurements with
steady tones do not show up the trouble. One has to examine the
behaviour of the amplifier when it is fed with pulses before the

murphy radio
limited

"ringing" becomes apparent.
On the whole, therefore, the frequency response to the low
frequency amplifier does not give the designer any real headache.

WELWYN GARDEN CITY • HERTS
CRCS

14
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SPEAKE R

Here is an attractively s:yled Eauension Speaker designed to
provide entertainment in any room.
It incorporates a highly
efficient permanent magnet chassis, 61" diameter, having an
impedance of 2-1 ohms.
The volume control is continuously variable.

R.M.

ELECTRIC

LTD.,

TEAM

VALLEY

GATESHEAD

II.

Why you should use ...

ers_fied
VeECIAL_

CORe 501.DER

/ Maximum " Wetting" Capacity.

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."

2 Accelerated Fluidity.
3 Moderatesoldenng bit temperatures.

Residue secs hard, is noncorrosive, and of high dielectric
strength.
7 No harmful fume deposits.
8 Continuous, unvarying core.

4 Mechanical bondirg and perfect
Electrical conductivity ensured.

9 Even distribution of activator
in core.

5 Minimum amount
used per joint.

10 Approved by Air Ministry and
General Post Office.

of

solder

Supplied in a wide range of Gauges and Alloys on Ilb and 7lb reels, works
coils, or as required. Pnces on application.

STABILITY RADIO COMPONENTS 11-P
14, NORMAN'S BUILDINGS,
CENTRAL STREET, LONDON, E.C.I
Telephone

CLErkeneiell 5977

Sole Manufaaurers :

H. JEraoven & Sons, ltd., 15-18 Lime Street, London. E.C.3.
:Phone: MANsion House 4h33. Works: Rotherbithe, Croydon, Derbyshire.

February, 1949
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recen
(RUBBER BONDED
TO METAL )

RANGE
MOUNTINGS
OBTAINABLE
FROM STOCK

OUR TECIINICAL STAFF investigates
all mounting problems
May it havestigate yours?
RUBBER
N(

BONDER S LIMITED

IFKI.:,

IN

KIER'S ER

BONDED

FLE X1LANT

I

II

t.

f"

METAL

WORKS

DUNSTABLE
II

TO

•

.51".48ti

BEDS.
5

,13

4,

R.B.6 7

15

16
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The Portable Oscilloscope
with a Fine Reputation
II I
ust ration

shows
the
Mode I 12008
Oscilloscope and the
Model 14008 Visual
Alignment
Signal
Generator.
The

Oscilloscope

has:

Ii• utieal high gain D.C.
mid:Mere on both axe.
linen. In response from
zero to radio fri qui :
linear tirne-base
with
lerfeet synchronisation
at any frequency; controls which are completely independent in
operation
from
each
other.
The
140013 Unit will
show
the
shape and
•triracteristics of atuned
ir, uft
resionse curve
o the
Oscillo.cope
-creen.
Thus
perfect
alignment of an I.F. or
It.F. ampillier le ea. IY
accomtlished.
Overall
sue of combined instruments: 7" ide, II" high.
9* long.
THE

Ye NI

• Both inetranterete rang
a 6 menthe guarantee.
Early Deliveries.

• Model 1200B Oscilloscope
Write for Specifications to

'
670 '

NOW AVAILABLE

99, Gray's

FOR

Inn Road, London, W.C.1.

Tel: HOLborn 9873,4.

THE

This interesting receiver was designed primarily
for ship's cabin use, where good performance and
utmost reliability is essential. Its specification will
also appeal to the discriminating home user who
wants a high performance receiver capable of
giving first-class results from
200

10 0

Makers of Industrial Cont-ol Gear and Precision Instruments.

HOME MARKET

A.C. or D.C. — Ito —

• Model 14008 Unit £l3

INDUSTRIAL ELECTRONICS

Receiver
IS

£32 0 0

—

230

5.5

£3.

15.

0.

NEW MINIATURISED R.F. E.A.T UNIT

volts

Eddystone '670' Receiver
PRICE

£37 . 10.

PLUS PURCHASE TAX £8. 10 . 7d.
Frequency coverage :-3o to 58 Mc/s and 2.75 Mcís to
522 Kc/s ( to to 5E and izo to 575 metres) in four bands.
Valve Circuitry :—R.F. Stage—Freq. changer—I.F.
Amplifier— A.F. Amp. and Sig. Det.—Phase Inverter and
AVG—Push Pull Output.
INTERNAL
CAUTIONS

LOUDSPEAKER — D.C. MAINS SAFETY PREADEQUATELY COVERED — THERMISTOR
REGULATES INITIAL SURGE.

The ' 670' is not acomtnunications receiver but
nevertheless carries all the EDDYSTONE
hall-marks of high grade design.
AVAILABLE EX STOCK AT WEBB'S
RADIO.

Webb's Radio,14 Soho St., Oxford St., London, W.1.
Phone : GERrard 2089.

Shop Hours : 9a.m.-5.30 p.m.

Sots. 9a.m.—I p.m.

Intended specifically for television application, this unit is fed from the H. I.
and L.T. lines of the receiver and will give up to 250 isA at 5.5 KV.
Efficient screening is achieved by the aluminium, chassis- mounting case
high X
3. The 5.5 KV. unit will be available from 1st February,
1949, the 8 KV. unit is now in stock.
Units to give up to 28 KV. for
industrial equipment can be supplied to order.

41-

4r

HAZLEHURST

DESIGNS

LTD.

186, BROMPTON ROAD, LONDON, S.W.3.
Phone KENsington 7793

iebruar,

1949

Wireless

World
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Miniatures

Hereare four miniature 1.4v battery valves from the

With filaments series connected they are suitable-for

Mazda range. They are mounted on B7G bases, and

use in receivers of the all-mains/battery-operated

their small size ( 54 mm x 19 mm), low filament and

type. In addition, they are suitable replacements

economical H.T. consumption make them ideal

for U.S.A. " button-base " types 1R5, 1T4, 1S5

for miniature battery superheterodyne receivers.

and 3S4.

Full details will be given on request.

ICI PENTAGRID FREQUENCY CHANGER
Filament voltage ....
Filament current ....
Maximum anode voltage ...
Maximum screen voltage ...
Maximum mean cathode
current ... .... ....

VI
if
Va(max)
Vg2(8.4)max
Ik(av)max

I.4v
.05A
90v
67.5v

LIST PRICE

131-

5.5mA

IF3 VARIABLE- MU R.F. PENTODE
Filament voltage ....
Filament current ....
Maximum anode voltage....
Maximum screen voltage...
Maximum mean cathode
current ....

VI

I.4v

If

Va(max)
Vg2(max)

. 05A

90v
67.5v

IFD9 DIODE R.F. PENTODE
Filament voltage ..
Filament current ....
Maximum anode voltage....
Maximum screen voltage...
Maximum mean cathode
current .
Maximum mean diode cur-

VI

1.4v

If

. 05A

Va(max)
Vg2(max)

90v
90v

Ik(av)max

3.0mA

la(d)(av)max

0.2mA

IPIO OUTPUT PENTODE
Filament voltage ....
Filament current ....
Maximum anode voltage
Maximum screen voltage
Maximum mean cathode
current .... ....

t Series filament arrangement

Vf
2.84 I.4v*
It
0.05At 0.1 A*
Va(max)
90v
Vg2(max)
67.5v
Ik(av)max

5.5mA0

*Parallel filament arrangement

ne

0 For each 1.4v filam tee section

MAZDA
RADIO

VALVES AND

CATHODE

RAY

TUBES
(Y. 87 )

THE

EDISON

SWAN

ELECTRIC CO. LTD.,

155 CHARING CROSS

ROAD,

LONDON, W.C.2
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Headphones which uphold British Prestige

RADIOMART'S

S. G. BROWN, Type ' I('
Moving Cod Headphones,
supply that High Fidelity
Reproduction demandedfor
DX work, monitoring and
laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS.
D.C. RESISTANCE, 47 Ohms.
IMPEDANCE, 52 Ohms at 1,000
e.p.s.
SENSITIVITY, 1.2 z 10-' Watts
at 1ke. = .0002 Dmxttm..
Descriptive Literature on
PRICE

details

from

301-

£5.5.0 PER PAIR

Your Local Deaer can supply

TYPE
For

request.

of other S. G. Brown Headphones (prices
to 63/-) write for illustrated Brochure " W.W."

Special Offers
STROM BERG-CARLS ON (U.S.A.) AIRCRAFT T X.CCT-52208
3-4 mc/s t626 M.0.2-1625 (in parallel) P.A. with 3.5 mc/s crystal for calibration checking in conjunction with 1629. (Valves equivalent to 6J5, 807,
6X5G but 12 volt) Compact unit measuring Sin. x 7in. x I
in. Make excellent
E.C.O. units. Very stable M.O.
Price el
HIGH VOLTAGE TRANSFORMERS
Pri. 115 v. 50 cycle. Sec. 1250-0-1250V 200 m/A. Connect two of these in
series for 230 V working. ( Secondaries in parallel 1250-0-1250V 400 m/A.
Secondaries in series 2500-0-2500V 200 rn/A tapped 1250-0-1250V) or use
an auto transformer. (Wt. 21 lbs.)
Price 30/- plus 5/- carriage.
LARGE SLIDER TYPE POTENTIOMETERS
Wound on former Bin. x 2in. Suitable for ba:tery charging boards, etc.
.4 ohm. 25 amp. at only afraction of original cost. Price 4/6 each, Postage 1/..
HEADSET ADAPTORS TYPE MC385
ligh to low frequency. Jack type fitting

SHAKESPEARE

R.A.F. DIPOLE AERIAL
27ir. (Approx. 215 mc/s) with 3ft. Co-ax. and Pye Plug and built-in matching
transformer. Ideal for making into any frequency dipole. Price 2/6 plus
1/- postage.
Send S.A.E. for No.7 Special Offers list and standard Raman list.

R.A.
12L0 MARI
48,

STREET,

WATFORD

HERTS.

Price 1/3

CHARGERS
Well known make) Maximum D.C. output 75V 12 amps., capacity 20 6V
batteries at 6 amps. or 5 I2V batterie: at 12 amps. Two circuits each with
M.C. Ammeter. Three charging rates may be obtained simultaneously if
desired. Brand new and complete with No. 613506 Rectifier Valves. Ideal
for garage use
Price £ 118

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE.
Ielepnone .
Watford 7241.

February, 1949

HOLLOWAY

HEAD, BIRMINGHAM,
Aria. 3254.

I.

February , 1949
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IMMEDIATE DELIVERY
JERRANTle

Suitable for operation as relay tubes where the mean current
does not exceed 5 milliamperes.
Operating Characteristics.
Anode voltage
Trigger Breakdown voltage
Anode current (continuous)
Anode current (intermittent)
Trigger current
Recommended static bias
Gas filling

K3
135
79-84v.
5mA max.
f20mA peak
L 5mA mean
4/SA max.
75 v.
Neon

K3A
135
85-95v.
5mA max.
20mA peak
5mA mean
4/SA max.
75 v.
Argon

The K3 is supplied housed in ametal container, on an English 4pin base. The K3A
is supplied unmounted but with standard type valve caps for connecting purposes.

FERRANTI LTD
ELECTRONICS DEPT. MOSTON MANCHESTER 10

20
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PICK-UPS for
Quality

lids i

ou

MAGNETIC TYPES

ii u

li 89 111

--Model

A modest priced movingiron instrument with outstanding
performance;
output . 36v.; range too4,590 cis.; needle pressure
zoz. (adjustable).
The
GP 7 head for replacing
acoustic
sound
boxes
has similar characteristics.

GP 6 & GP 7

GP 6, Price

2 7/-

Phis Tax

GP 7, Price 21. plus Tax

SUBSTANDARD

With an output of 1.7 v. at
r,000 cs., range 7o-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

GP 10

GP 10, Price 36/. plus Tax

HIGH FIDELITY
CRYSTAL
TYPE

A model of exceptiona
performance for the connoisseur. With permanent

GP 12

sapphire stylus capable of
5,000 playings;
output
v. at 1,000 cs., range

fie
Post

this

30-14,000 cis., needle
pressure 22 gms.
GP 12, Price 72/. plus Tax

coupon for

to COSMOCORD LTD.
ENFIELD
Name
Address
W.W. 249

MIDDLESEX

informative folders

METER

Widely used for standardizing first
grade single and multi- range meters.
44 ranges

•

6 in. mirror

ELECTRONIC
17

TYPE

44

Paradise

scale

•Moving coil cut-out

INSTRUMENTS
Road,

Richmond,

LTD
Surrey

-M. R. SUPPLIES Ltd.offer only selected material which is sure to give satisfaction. Ali orders handled
with the utmost diligence and despatch. All prices nett.
U.S.W. SIGNAL GENERATORS, Admiralty pelt. W.4999. In new coalition. Range,
6.5/12 Mchf, then contInuoue in three ranges 16/95 Mc/s. Operation.200/240 V. A.C.
.11de wire attenuator with multiplier. With dummy aerial, leads, etc., £25 (
part
.les. 316). Also last few brand new R.O.A. type 710A. Range 370.560 Mc!, continuous. Operation 100250 y. AC. ( transformer supplied). With loads, calibration
charts and handbook, 518/10/. (
deg. 3/6). It should he noted that them highclefo instrumente are normally lieted at about £80. Early application is now advised.
ANODE CONVERTERS (Rotary Transformers). Very maul model. Input, 12 v.
D.C., output, 250 v. 125 ruA D.O. Brand new, by Hoover, in orzInal carton.. 21/ ide,. 1/6).
MOBILE POWER PACKS. Very remarkable offer of brand new Instruments. Input,
12 y D.C.; output, 230 V. 30 nut. Very efficiently choke-capacity smoothed,
contained in steel portable case, with leather handle, size hin. x 7in. x
with
pilot light and switch. Rotary conversion. ( Cost about £20.) /Great opportunity
at only CC/. each (des. 3/6).
BLOWERS, 12/24 v. AC/DC ( tapped). Inlet and outlet approx. Ilia dia. Overall
length 611n. Very powerftft blast. With mounting bracket, 27/8.
STIRRER MOTORS, 6/12 v. AC/DO. Housing 41n. x 31a., apindie 2
111
211. .long, with
concentric mounting brackets. Approx. 3,000 r.p.m., good torque,16
(We have a large range of the beet types of small low voltage motors, including a
special type. 6/12 v. D.C., with slip rings for rotary conversion, supplying about
..21 matte A.C., 12(8.)
MINIATURE id'COIL SPEAKERS, with email high- flux magnet.
Impedance,
2-4 ohme., 3in. dia.
Ideal for small eaten/don speaker, microphone, Inter- communication. etc.. 12,6.
MORSE SETS, for practice or transmission ( in pairs). Ex-W.D., very superior hey
and 2- coil lamer, on haseplate Olin. x dun., designed to take standard 4/ v. box
battery. This remarkede offer should not be confused with the
toy" type of
of tcommonly offered. 6,-each set ( two seto for 10/, post paid).
31(00IL HEADPHONE SETS WITH MICROPHONE. model No. 7 ( the best). The
microphone has a handle. The set can be used as three an/coil microphone., apart
from high-mmlity headphones. 13/6 the set.
A.C. MOTORS. 110 v. 4060 c. llath h.p., 1,425 r.p.m., Can. O.E.C., 57/8 Ides. 3/6).
THERMOSTATIC SWITCHES (
new ex-A.M.). Capacity 1.5 amp. On at 32° F.,
off at 4(t° F., therefore right for frost protection, 4/6 each.. 46/. dos.
REMOTE THERMOMETERS (
thermo-coupled micro- ammeter type). Scaled - 35°
to + 55 ° C. ( covering 0/150 F.), 2In. luminous dial. With 10ft, wire to temperature
rol.
Ideal for reading soil- warming temperatures, and reading in situ, outside
temperatures. Very hardy instruments. 15',
BOWL TYPE SEMI-PROJECTOR SPEAKERS (
Govt. gunflint)
Imp. 4 ohms.
lifndling twatt.. Iba. of bowl, 71n., titled in wood box 91b. x 91n. O 71n. ( approx.).
Ri.rht for small P.A. M(. on cam factory calling systemr, etc. The m/coll unit la
well weather- proofed. 16 6 each ( dea. 2 6). Four for £3 < des. 4/6).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c. Collets for
hour., mina.. ecca. With duet cover and tlex. 37/6. Hands for 5 6in. dial, 2/- est.
S.T.C. ( Selenium) RECTIFIERS for rhafging up to 12 v. at 4amps., full- wave, 211/-.
St. p- down MAINS TRANSFORMERS to luit, tapped for 6 and 12 y. charging at
4 amps.. 38 6.
Thls popular pair again available for immediate delivery.
AMMETERS. (
lin. m/ecd1, 0/6 elope.. 15/-.
Please Include sufficient Inc packing de:quash
M.

R.

SUPPLIES

Ltd.,

68,

New

Oxford

Telephone: MUSeum 295

Street,

London, W.0.1

February, 1949 '1
,
1" rirle%s World

Advertisements

Call UP
the

I

gnoring the fact that in these days you may well
have no shirt to put on my little horses, Iyet make
the suggestion You may think we only supply
drills, screwdrivers and nutrunners. Then you have
another think coming.
If your production involves any operation that must
be done by hand or with ahandtoo!, it is likely
that my little horses will enable you to produce more
goods in less time. We make tools to unscrew the
moulds in plastic products; to cut sheet metal, to
drive woodscrews. In fact whatever your enterprise
. . . (No! Ishouldn't have said that) ... whatever
your problem (we do still have problems, don't we ?)
my little horses will come galloping to your aid.

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

21

LITTLE

orses

Specialists in Lightweight Pneumatic
and Electric Portable Tools

DESO

761EPHONE COLINDALE 6346-7-8-9.

TTER

TELEGRAMS: DESPNUCO, HYDE, LONDON.
(.R.c.290

24
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•CONSTANT VOLTAGE •
POWER SUPPLY UNITS
NEW SERIES 101
Our new Laboratory Power Supplies, Series 101, are
based on our well-known Model 10I-A, but incorporate a number of improvements and refinements.

Aerialite

Tele-

DETAILS ON REQUEST.

vision Aerials are

ALL- POWER TRANSFORMERS LTD.

being Instailed as

Ela,

fast as they can be produced.

GLADSTONE

ROAD,

WIMBLEDON,

S.W.19

Tel.: LIBerty 3303.

Good technical

design, ease of fitting and
robust construction, are

i ellb,..4111,..1111.4 111,411b..

all strong points of the
entire

Aerlalite

range.

For clear, sharp, steady
pictures

with

never

a

111h..e&A

Tonic

when

you're

ill!

Entertainment

by

lle .4116,411

your

bedside relieves boredom,
helps

towards

recovery.

How welcome is the . . .

Peed. Iledgra
No. ,515119,

"BAFFLETTE"
EXTENSION

SPEAKER

by

STANDARD 4 gns.

DE LUXE £4 15 0

CONSOLE £6 15 0
JUNIOR 596
Transformers 13;6 extra
Walnut Cabinets (Mahogany, slight extra
cost, except De Luxe model)
AT ALL GOOD

RADIO

DEALERS

Made and Guararneed by

RICHARD ALLAN RADIO LTD.,
Caledonia Road, Batley, Yorks.
Eel. Batley
elad•

by

AERIALITE

LTD

STALYBRIOGE.

CHEbtilRE

'

1123

' Grams: Acoust cu. Batley

eillelll>10.1111eAlllfrilbeilfrillIvililegeellimilbeillImillmilliell

February, iç
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OSRAM
TYPE

Z77

U'orld

Advertisement;•

MINIATURE

HIGH- GAIN

VALVE

PENTODE

It is a high-gain pentode, mounted on the B7G base
and is suitable for use in television, wide- band
radio, amplifier and electronic instrument circuits.
INTERESTING

FEATURES

Small size and rugged construction make it an eminently
suitable valve for use in mobile and portable equipment.
Suitable for operation up to 100 megacycles per second.
Owing to smallness of size and low thermal capacity the
valve rapidly reaches a stable operating condition.
List Price 17/6.

THE

Purchase Tax 3/10 extra.

sr

adbe

sr

PHOTO CELLS

CATHODE RAY TUBES

VALVES

GENERAL

ELECTRIC

CO.,

LTD.,

MAGNET

HOUSE,

KINGSWAY,

W.C.Z.

25
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BETTER

TRANSFORMERS

Luxe

are

mude

WODEN

P
ote cl

Will make them

Until then our De-Luxe and Potted
Types are the best available.

T
LIP2

Send for

Illustrated Catalogue and Price List of full

range.

WODEN TRANSFORMER CO LTD
TEL:

MOXLEY ROAD - BILSTON • STAFFS

&COLS,
"
t
lel
i..ephc
ere sn
\ URA d aetld c
\

PLAN YOUR CAREER

gale el
r

RADIO • TELEVISION

able for home
or office
Complete with
circuit & plan

2 :I
.
=

and

63j.

other

INDUSTRIAL

ELECTRONIC

Pow Ji-

4-gang . 0005 tuning
condensers, ceramic
insulation.
41r x 21- x 11.
Spindle
x 1" Aw.,sq

subjects

ELEMENTARY and

Voltmeters 0-3500v DC
mr. panel type, back
Super Kit cet with
mounting flange &Peg VCT6 Turret, 5 bands 10 to
Brand new
, rher 2000m, 6" dial, magio eye
METRO VICK 14P diet. 9-t:
wired and aligned IP unit
PU sockets.
Complete to ,
enetita.0 RADIOGRAM UNITS the last nut & bolt, with
latest type RP49 CCE35 EFE9 EBC33 C133 C1C
100-250v AC with and EM34 Billiard valves.
3E page
magnetic pick-up Retal reotifier.
instruction book. '
& automatic stop
fixing template
and inetruotione
wet we Îl1.11. O.

lb/co

re£ 515.6

Simmpsorue Gumumrerp

BILSTON 41959.

CeAfemcei Pr

2.

9.

S.

am- Raid £ 14.. o. S.

CASK REFMDED

hyfrANTVell

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.", Marconlphone, Columbia, etc.
E. WM

ehr Ira rV.

i()4()
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THE

ou nd mirror.

MAGNETIC

TAPE

RECOR DER

RECORDS & REPRODUCES

4/Vy

RA DIO peGetel ME

,,,, •

Made in England.
•
Protected by British
and Foreign Patents and
Patents pending.
•
Made by the Makers of
the famous

THE " SOUNDMIRROR " IS HERE.
Made in England by the electronic designers
and engineers of Thermionic Products Ltd., the " Soundmirror " opens up enormous
fields in the development of mobile or static recording and reproducing.
RECORDING—Using reels of magnetized tape, the " Soundmirror " gives 30 mins.
of high fidelity, continuous recording. Changing of reels is quickly and simply
done. The hand microphone packs easily into the handsome polished cabinet.
REPRODUCTION— Life- like tonal quality of any desired volume equal to the best
radio receivers. The recordings are permanent and can be played an indefinite
number of times without loss of quality. The recording tape can be cut and spliced
to join up short recordings or edit unwanted parts. Recordings can be erased
and the reels of tape used indefinitely.

LOW COST
DICTATING UNIT

The
Soundmirror " Recorder is a complete electronic unit. Contains speaker,
amplifier, microphone and is equipped with jacks for easy hook up to radio, public
address and other electronic audio systems. Enquiries invited.

THERMIONIC

PRODUCTS

LTD.

Leaders in the Field of Magnetic Recording

Head Office: Morris House, Jermyn Street, Haymarket, London, S.W.11.
Phone : WHItehall 6422 3.

28
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Made in Three Principal Materials
FREQUELEX

PERMALEX

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

TEMPLEX

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

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

the most difficult problems solved by . . .

Bullers

BULLERS
BULLEKS

LTD.,

LOW
6,

LOSS

LAURENCE

Telephone : Mansion House 9971 (3 lines)

CERAMICS

POUNTNEY

HILL,

LONDON,

E.C. 4

Telegrams : " Bullers. Cannon. London."

A NEW B.P.L. INSTRUMENT

Speaking of operations, a
delicate but highly successful
one has been carried out in
striking the balance of correctly matched voice coil and
curvilinear cone for our new
12" loud speaker. By carefully

suiting the weight of coil to
cone we have reduced the
peaks and secured afreedom
from break-up, while the
very high flux density of the
large Alcomax magnet
considerably increases the
sensitivity, especially in the
higher frequencies. All very
worth while as you may see,
Giteeele
12 ° SPEAKER or rather hear.
diam. 12r. Depth 6°.
TYPE 3512/15 Overall
Weight 71b. 15 ozs. Voice Coll
Impedance 15 ohms. Fundamental
resonance 60 cycles. Flux density
14,000 lines per. sq. cm. Frequency
range 50'7,000 c.o.s. Fixing holes
4 holes r diam. spaced 90° on
P.C.D.

12r.

GRAMPIAN
Hampton

Road,

DELIVERY FROM STOCK
LIST PRICE £ 6-1 0-0
REPRODUCERS
LTD

Hanworth,

Middx.

Phone:

Feltham

2657

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 S ranges.
3 inch scale meter.
OSCILLOSCOPE-3 inch screen tube provided with
balanced amplifiers for Y and X plates giving a5 times
trace expansion.
Maximum sensitivity 150mV, cm.
Response from D.C. to 100 kcs.
Limited quantity available for early delivery.

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

Radlett 5674-5-6

February, 1949

00 1
tgiFlo!1,J.,!irmo
NEW BRANCHES AT

207, EDGWARE RD., W.2
AND AT 152 -153, FLEET STREET,

Imord
Advertisements
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Phone: AMBassador 4033
E.C.4

Phone: CENtral 2833

All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5.
'
P'hone
AA4Herst 4723
Terms oi Business : Cash with order or C.O.D. over £ 1.
Send 2d. Stamp for list.

GOVERNMENT SURPLUS MAINS TRANSFORMERS.
All are for use on 230 volt 50 cycle Mains.
Type
33 38 V. I a. Tapped at 32, 34, 36 v.
15 42 500-0-500 V. 170 mA 4V. 4a.
35144 10 v. 5 a., 10 V. 5a.,10 v.5 a.
35/50 12 y. 70 a.
An Ideal Tnumformer for soil
heating or welding
60 51 350+350 v.60 mA.. 6.3v. 1a., 6.3v. 3.5 a.
126
53 230.0-250 v. 60 naA, 5 v. 2 a., 6.3 v. 2-3 a.
15 54 275-0-275 v. 60 mA, 5v. 2a., 6.3 v. 2-3 a.
15'55 250.0-250 v. 100 ma. 5 v. 2 a., 6.3 v. 3-5 a..
176
'It 330-0-330 v 70 mA, 5v. 2a., 6.3 v. 2-3 a.
17 6
57 300-0-300 V. 71) mA, 4v.2 a., 4v..1-6 a.
176
E.H.T. TRANSFORMERS. For 300-230 V. 50 e. input
Half Wave.
For use with Valve or Metal Ractilier.
Used in a Voltage Doubling Circuit, these will give
slightly over double the half wave output.
We can
oupply euitable rectifiers.
E.ILT.1. Output 800 v.
17/6
E.11..T.2. Output 1.000 v. and 2-0-2 v. 2 a. • •
E.1LT.3. Output 2,000 v. and 2-0-2 v. I a. • •
35/.
TANK AERIALS. Seven 21t. lengths of tee tube which
tit Into each other, making a very efficient aerial.
2.
3; 6
6 earl,
Rubber Bases to fit
C.Z. TUBES
3-inch kauSCOPE, 4/1 (Marconi) as used in W.W. Scope
(December ta), 17/6. Complete kit of 8 vedvea, 23/7/6.
All other parts available.
VO 697.
New, with socket, 351-. 6 CP1, with socket,
lruarautted perfect, 20/,
MULLARD PLW. 1841. New, with balm, 72/6.
V.0.8.136, with socket. 19/6.
RADAR OSCILLOSCOPE.
APN-4 contains 7-6116,
1-68J7, 18-68147, 1-6(111. and 100 kc. cryetal. 23/19/6.
Carriage and packing 10/-. Unit lees valves, and crystal.
with Wet 251- ; 100 Isc/ cryatal only, 12/6.
RECEIVER AND POWER SUPPLY fur above unit
contain» 1-68147, 1-68L7, 1-6116, 4-00K7, 1-VR105-30,
1-W7, 2-2 x2, 1.5U40, 1-6114, 1-68A7, 400/1200 cycle
23/ 7/6. Carriage and packing 7/0.
RECEIVER TYPE 184. Radar Unit containing 14 valves
1 OU67, 4 V.11.01, 7 VR6.5, 1VU111, 1 VH22.
Unit
contain» a 45 mcia LP. Strip suitable for nee au a Vhdon
Receiver. There is ample space for building l'ower Packs
or Tine Barren
Mao included are S Potentiometer,
.01 sold. 2,600- volt Condenser, 2 Relay., I Neon Lampa,
a
gnantity of Resistors. Condensers and Co-axial Sockets.
51,
SPECIAL OFFER OF ELECTROLYTIC CONDENSERS.
16+16 Inf. 500 v. worklng,C'ardimanl
4/11
8+8 mt. 500 v.
'
4/11
32+32 m1.350 v. „
All. 1....ane
11
32 mf. 350 Y. •,
5/16
2
16 Mt. 350 v. „
2/6
16 ml. 450 v. „
Cardboard
819
ml. 450 v. „
81mf, 500 v. „
2116+8 mfd. 460 v. „
Ali. cans
4/11
MOVING COIL EARPIECES
Comprise a liiu. Moving Coll Loudspeaker fitted with
aulas excluding rubber caps.
Make excellent Mikes.
Filmed al Speakers, 2/- each. 19/- dos.
PLESSEY AUTO CHANGER with magnetic pick-up.
A.O. 200/21)0 V. 8-records mixed, 218/618.
GARRARD ELECTRIC GRAMOPHONE UNIT with
magnetic pick-up. A.C. 100/2.50 v.. 23/19, 5. COLLARD
AUTO CHANGERS
with magnetic pick-up. A.C.

PREMIER KITS AT REDUCED PRICES

ALL-WAVE SITPERHET KIT. A Kit of l'oncle to build a
6- valve ( ploe rectifier) receiver, covering : 6-50 metre&
Mlitura. and 1.ontr.wave bands.
Valve line-up, 6KS,
6K7, 6Q7, 627. two 25A6 in push-pull. Meal Rectifiers
are incorporMed for II.T. supply. Output impedance le
far 3 and 15 ohms. The latest Wearite Coil Pack incorporating In tr Duet Coila le used malt/sag construction
and alignment extremely simple. A pick-up rosition on
the wave-change twit, h and pick-up terminals are provided. A complete kit, including vals-ea, but without
apeaker or cabinet. Chassie else, 1.41n. O tin.
Overall
height lin. Price 810116/6, including Puri:haae Tax.
Wired and leered. 212/10/-.
Suitable lornispeakere are the COODMANS 10150. 6- watt
P.M. at 47/6, or Mr superlative reproduction, the
Goodman'e 12m. P.M. at 26/1St-.
NEW 2-VALVE ALL WAVE KIT. 16 to 7,005 metres.
Switched Coil Pack ready wired and tented. 2 Mazda
HL23 Valves, Phones, H.T. and LT. Batteries, Condense.. reeistom, diagrat,,e and steel case, all ready to
assemble, £310 -, including Purchase Tax.
ALL WAVE RECEIVER KIT.
7-Valve ( plue Metal
Rectifier fur 11.1'. Supply) Superhet ; for AC!DC Mains
200/250 volte, 411,60 cycles. Four svavehaLds 13.6.52
Inettes ( 22-5.4 mc/M. 51-200 metre. ( 5.9-15 me/s),
200-550 metres and 900-2100 metres. The five poeition
Switch includm al'ick-up Position, and Pick-up Terminals
are provided. Valve line-up 6K7 ( R.F.), 6K8 tFrequency
Changer), 6K7 ( IF.). 6Q7 (2nd Dot. A.V.C. and let LE
Amplifier), 6.17 ( Phase Inverter) 2x2.5A6 ' Pooh Pull
Output).
Specially designed Output Tratuformer toi
match the 26A0/'o to Speaker of 9or 13 ohms Impedance.
Negative etd.rack is applied over three Mages, giving a
very high fidelity output. The Coil Pack ehl.,Ia is tested
and calibratec le of the most modern typa. iubstantial
smoothing glvm an exceptionally low hum level.
Large
illuminated Cram Dial in colour.
The Complete Kit of Parte Including Valves and Complete
Instructions, 21318/10, inc. tax. Completely wired and
tested, £15. Recommended Loudereaker, Rola Super
(1.12. 85 ,-.
NEW 1948 MIDGET SUPERIIET RADIO KIT, with
illuminated Class F Dial. All parts, Including Valve.,
ki/C Speaker and inetructione, 4 valves plus Metal
Rectifier.
16-50 metres and 200-557 metres. 200 to
250 v. A.C. or A.C./1).C. mains. State which le required.
Sire, loin. < oie,, r tin.. 28/5'-,inelmling Purchase Tax.

with

CONRAD ELECTRIC GRAMOPHONE MOTOR, bro. turntable. 200/250 V. A. C., 57/6.
All above motors include Purchase Tax.
H.T. ELIMINATOR AND TRICKLE CHARGER KIT.
Combate of a complete kit of parts to construct an H.T.
Eliminator with an output of 120 v. at 20 mA. and
provision for Trickle Charging a2v. Accumulator.
Two
Metal Rectifiers are employed. With circuit. 315/-.
OSCILLOGRAPH POWER UNITS.
Input 230 volts.
Comdata of Kit of Parts incorporating Mains Tram).
former, metal rectifier, voltage doubling condenser..
Type
408 Output 800 v.
409 Output 1,800 v.
25 Output 2,500 v. at 3 nrA. and 4 v. 2 a. QT
For um with 2or 4V. OR. Tube»
55 Output 5,500 v. at 3 mA and 4 v. I a. QT
For nee with 2or 4v. C.R. Tubes

25/30/49/6
81/-

WIRE WOUND RESISTORS. 50K 200 watt, di-. 20K
200 watt, 4/-. 2K + 12K 150 watt.
75K 100 watt, 4/-.
35011 75 watt, 2/-. All vitreous enamelled.
TELEVISION MAGNIFYING LENS. Suit any 3in.,
or 71n. tube. Increase picture size considerably, 29/6.
P.P. DRIVER TRANS.
Split Sec., super quality, 10/-.
METERS
Full Scale
Seale
External
MoveDeflection Marking
Dimen.
meat
Price
alons
1mA
0-100
31
MJC
15/11.
1mA
0-1
2}' x21
MC
7/6
5mA
0-5
MJC
30 mA
0-30
10/6
PO Ina
0-50
x25'
8/6
0-150
25'
8/110 mA
250 mA
0-250
2.6 amp.
0-2.5
21,
Thermo.
15/..
15 V.
0-15
MJI
7/6
20 y.
0-20
21'
DIJO
5/9
10 v.
0-40
25 .
WO
5/9
3000 v.
0-6
41
Elect.
50/500 u.a.
0-500
25'
DUO
6
500 u.a.
0-600
35'
M/0
19/6
E.A.F. 1155 RECEIVERS. Brand new, 812/IV-. Used
but perfect. 28/8/-. Combined Output Stage and 230 V.
Power Pack, 23/10/.. 101n. Rola Speaker in black crackle
cabinet to match, 45/TEST UNIT TYPE 73 consbts of a special purpose
Oscilloscope that requires only rewiring and the addition
of a few condensers and resistors to convert into a
standard Oecilloecope. Input 230 V. 50 c. A 3kin. C.R.
tube and 1 SU220A, 1 12134, 1 524, 3 SP41, 2 P.A50.
are included. Price 29/8'-.

sr
3r
2r
3r
sr
2r ,,
sr x

100/250 v. 8224/4.
COLLAR° ELECTRIC GRAMOPHONE UNIT with
magnetic pick-up rind auto atop A.C. 10(1250 v.,
£9/1316. With crystal pick-up, 811/2,2.
COLLAR° ELECTRIC GRAMOPHONE MOTOR
Iffin. turntable. A.C. 100,210 v. £ 6,18.4.

MINE DETECTOR PANELS, Include three 11'4 valves,
121 Midget Trans., three ceramic valveholders, 18
condensers and reaistors, etc., 20/-. Without Valve.,

MIDGET RADIO CABINETS in Brown Bakelite. Can
be r.upplied f . rthe above Kit at 25 -, inc.ud1ng P.T.
NEW MIDGET T.R.F. RECEIVER.
Special offer of
completely built and tested T.R.F. Receivers In bakelite
cases. Median, and Long Waveband.. Slue, 121e. X
61n. x tin. An Illustration. Two modela are available,
an A.C. and an A.0.112.0. Both for 200-250 v. maim.
Theee are offered at the pre-war price. of 27/19/6.
including Put chao? Tax.

miu
i
sie

51-

i.o/-

R107. ONE OF THE ARMY'S FINEST COMMUNICATIONS RECEIVERS. ( See " W.W.," August, 1943.)
9 valvee, ILI% amp. osc. Frequency Changer, 2 LF.'s
(465 hr.), 2nd Detector, AVC. AL amp. B.F.O. A.C.
mains, 100-250 v. or 12 V. accum.
Frequency range
17.5 to 7 mtge. 7.25 me/a to 2.9 me/e, 3.0 to 1.2 mcis
Monitor LS built in. Complete. Write for full details.
2I6/16/-. Carriage paid.
LOUDSPEAKERS BY FAMOUS MAKER
51n. F.M. 2.3 ohms
6in, „
2-3 „
81n. „
2-3 ,
10in..,
2-3 ,
12in. „
15

10/11
1616
17/6
23/6
85/-

COLLAR() AUTO CHANGERS.
Mixer-Changer Rim-Drive.
High fidelity crystal pick-up.
Repeat Reject mechanism.
214 ,8'8.
COLLARD A.C.12.C. GRAMOPHONE MOTORS, with turntable. but without pick-up or auto atop. 28;5,6.
UNIT TYPE A.3562A.
Brand new, contains two Ceramic
Barre 807, one 31;4C. one EF50, one EA51). A lame quantity
of Condensers, Chokes, Resistors, etc. 30/-.
UNIT TYPE T.28/APT-1. Contains two 832, two 6C4, two
5114, one 6X5, three 6AC7, one OVO, one 931A. and a huge
variety of other material. £ 10. Valves available eeparately.
ROTARY TRANSFORMERS. Used in reverse will charge a
2 to 6 volt Accumulator at 3 amps froto D.C. maim. Many
other applications. 101-•
METAL RECTIFIERS. Half wave, output 230 v. 30 ma, 2/6.
Half wave or voltage doubling 260 v. 30 ma., 2/-. Half wave
300 v. 75 ma..
J50 400 v. 2ma. 3/6 or Mx for 16 6.
15 v. la Bridge, 6/-.
ALUMINIUM CHASSIS.
Substantially made ot linght
Aluminium with four aides.
7x 31 x21n.
4/6
9à
xtin. .
5
10 x8x2jin.
7/12 x 9x2¡In.
79
14 x x211n. .. 2/3
16 x 8x2Iin. '
86
20x 8x211n.
10/6
22 x 10 x111e .. 13'6
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WORKSHOP - KITCHEN - DINING
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ROOM - LOUNGE - BEDROOM

switch the radio on or off from wherever you are!

pool
e

111111 „ I,

The warm welcome accorded the " Long Arm " when it
reappeared just before Christmas showed how much listeners
need the added convenience of remote control.
Remember that this Whiteley " exclusive " operates any
number of " Stentorian " speakers (Senior. Junior or Cadet
models) from any radio receiver, and costs only 35/-. (Suitable
speakers from E4.0.0.)
Other Whiteley
Units, Microphones,
and Chokes.

products include Loudspeaker Chassis
Valveholders, Switches, Transformers

411
I.,

BwRiOpUoGpHtIBo.A.DE,tetti_o___\

LOUDSPEAKERS &
WHITELEY

ELECTRICAL

RADIO

RADIO

Indsietanee Meter
TYPE

This instrument has been designed to provide simple and
direct reading measurement
of inductance values between
0.05 microhenry and roo
millihenrys. A stable variablefrequency
oscillator
is

Wayne

M148-2

used to resonate the unknown inductance with a
fixed
standard
capacitor.
Provision is macle for
the measurement of
Q at resonance frequency. Price £38.5.0.

Kerr

WAYNE KERR LABORATORIES LIMITED. NEW MALDEN, SURREY.

CO

LTD

I

COMPONENTS
MANSFIELD

•

NOTTS

5

N a variety of combinations from
to 2,000
metres with all necessary
padding and trimmer condensers. Write for descriptive
literature
stating
your
problem.
LABORATORY

TESTED
H. C. ATKINS Laboratories, 32, Cumberland Road, Kew, Surrey
ft ,chmond 2950

s-1,

February, r949
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Lb ONDON CENT-RA IL
R•ADIO STORES

Government
10-VALVE

Surplus — Immediate

COM MUM ICAT.ONO

RE eEl vER.

Type R1155.

Delivery from

Complete with Power Pack and Speaker.

Great Reduction in Price

These sets are as new. Freq.
range 7.5 mc/s., 75 kcjs in five
wavebands.
Complete with
10 valves, including magic eye.
Every receiver is Aerial Tested.
For A.C. mains 200-250 V.
Enclosed in a metal cabinet
and supplied complete with
separate
Power Pack and
Loudspeaker.
(Carr. and pkg. 10/6
17
extra).
FREE with each receiver!
Complete circuit, description
and modifications for civil use, reprinted from" W.W."
Tulv, 1346

£

ROTI-ERMEL CRYSTAL MICROPHONE

75

ohms,

FIVE-WAY RUBBER COVERED CABLE.
Suitable for all
purposes
Per doz. yds.. 6/-.

model
has
a
crystal element.
of
suspension
wanted
peaks
noise. Sensitivity
54 D.B.
Has
of 80,000 ohms.
quency response

to abOVer.2.1
Dimensions 81 x :/.1 in. end'

9_
6

TELEPHONE
OR UNISEL ECTOR

LINE

SWITCHES
Brand New.

3-Bank,

3816. 5- Bank, 45/,
Used
3-Bank, 20;-. 6-Bank, 25/..
CHARGING BOARDS
Control Panels Only as Illustrated

Range 31 Mc/s to 90 lec/s,
9 Plug-in coils, 7 valves
and rectifier, variable
selectivity, B.F.O. standby switch, A.V.C. switch,
band-spread dial, valve
check meter. In heavy
black crackle finished
steel cabinet with chrome
fittings.
Complete with
200-250 v. A.C. Power
Supply Unit £ 20
Carriage and
packing 17/6 extra.

MISCELLANEOUSBARGAINS
CO-AXIAL CABLE,
per doz. yds., 8/,

This " Torpedo"
driver type of
A new method
eliminates
unand background
level is minus
high impedance
at 1,000,-,. Freis fairly flat from

RE-ADMIRALTY
TRANSFORMERS.
Primary 230 v.
Secondary 14 v. QT., 80 amps.
Weight 69 lbs. Carr 12/6 extra,

£5.

xeconcno COUN-

ELECTRO
Ex-O.P.O., everY one
perfect, electro.magnetic, 500
ohm coll, counting to 9,999,
operated from 25 v.-50 V. D.O.,
many industrial and
C/6
domestic applications
PLUGS tic JACKS. Per set 2/9.
Poet 3d.

TERS.

Stock

THE FAMOUS EDDYSTONE 358 COMMUNICATIONS RECEIVER

RE-G.P.O.
TABLE
PHONES. With plug
and lead

MICRO5/6

NEW MILES H T. UNITS.
(Everlasting). 120 V. 600 mA.
W111 charge from 6v
67/6
accumulator
CATHODE RAY TUBES, ExGovt. Sin. VCR97 27/6:
VOR517 22(6; 121n VCR140
try; 121n. VOR5Il £7.
METAL RECTIFIERS. 0 v. 21
amp
15/RE-GOVT. TELEPHONE HANDSETS. Self - Energiaing. Needs
no battery or current.
bees
Wall
bracket
6/6
Each
PHOTO
ELECTRIC
CELLS.
Small infra-red Image, glosa
converter tube.
Type QV.
143 50-100 v. Suit.
14/6
able for all purposes.
r
See April Issue for illustration.
U.S. ARMY MIDGET LIGHTWEIGHT HEADPHONES. 200
ohms.
Suitable for
15/
Deaf Aldo

AZIMUTH
RELEASE
RELAY

RADAR
VIEWING
UNITS,
Type 182A. With 61n. VCR517
C.R. Tube, three EF50, four
SP61, one 151J4 valves, 8 potentiometers, condensers, 17 / 6
etc. Can. and pkg. 7/6
RECONDITIONED 5-VALVE I
WAVEBANDS S.M.L. SUPERHET RECEIVERS. AC. or D.C.
mall:m.200-250 v. She 20 x11 x
91n. As new ..
60 17 6
Complete ..

. _

Ex-GOVT.
10011.
COPPER
AERIALS, with ebonite chain
insulators, with 30f t.
à
goy rope

In glass fronted, cast aluminium case, , ire
12 x4x2.in. Contains A.C. Relay, go 7-c
D.C. Relay, Alarm Relay, etc. e"-.- • ••
3VALVE

NEW

AMPLIFIER

PANELS

2-VALVE UNIVERSAL
RECEIVERS. Type 1125.
13
hasten.
Fixed
frequency
Lesa Power Pack
10/6
MOVING COIL HAND MICROPHONE, 58.
2- VOLT
POWER
PACKS,
complete with Vibrator. Output
approx. 200 V. 60 mA.
Size 9u5x31 in. Ill 17 g
A first-class lob. «, • • • _ 10
VIBRATORS.
2 v. Input.
Self-rectifying type.
Output
approx. 200 v., 60
7/6
mA.
TRIPLET UNIVERSAL TEST
METERS. Ex-Govt. 1,000 ohme
per volt, Volts A.O. or D.O. 0-10,
0-50, 0-250, 0-1,000, 0-5,000.
Milliamps, 0-10, 0-100, 0-500.
Ohm.Slightly
' 0-30° '
0-1
meg.
used

With three IT4 valves, condensers, etc. 1 K/
New spare valves for above 5/- each. 5 "
R.A.F.

6-VALVE

SUPEqHET
25

RECEIVING

UNIT No

£4 10 6

SMALL SLIDING RESISTANCES
Ex-Admiralty.
Finest quality.
Suitable Sor Voltage Controls,
Speed Regulators.
50 ohnis,
0.5 amp. Dimensions
0/6
61n. x4111. x21 in. high
u
7-VALVE

U.R.F.

RECEIVER.

. Tree R1147A Range approx. 200

24 v., 1,260 watts. Includes five lin. moving
coil ammeters (1, 040 a., 4, 0- la 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 %in. Offered at less than half the
component
value. , Prioe,
Carriage extra

64_19_6

3-VALVE R.F. AMPLIFIERS
V.ELF. Types 24 and as. 40/50
moto.
Complete with 3 8P41
valves. In metal ease. Slightly
used but in perfect working

megacycles ( with 4Acorn valves).
A Real Opportunity. BeautifullY
constructed and fitted with
micro- condenser drive.
Valve
types: two EF36, one Elle.33
three 954, one 935.
In black
metal case, 00 70
Set

order.
Plus carriage @ pkg. 1/8

comploto
valves

10/6

N.B.—All carriage paid unless
Issue

Sete or catalogues.

too numerous to list.

others -Ito stated.

We

do

set

Wo have hundreds of items In stock

So when In Town pay us aabelt.

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

£1-17-6

with

Easily adapted for short-wave reception lox
hone use. Contains two EF36, two EF3D, one
EK32, one EBC33 valves, condensers, on
resistances etc. Free oil-,uit diagram &•••

(
GERrard 2969)

LONDON, W.C.2

Open all day Saturday and weekdays 9 a.m.—S p.m.
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COULPHONE

MAINS

February, 1949

RADIO
PRODUCTS
TRANSFORMERS

15 ' 6

Coulphone Mains Transformers are made to the highest
electrical s'andards and are fully guaranteed. We supply
them to the Ministry of Supply Atomic Research
Stations, so they will no doubt meet your requirements.
Special quotations for quantities and types to order.
, t,n,lard. Replacement Types.
Drop.t brooch chassis
•vpe with top ehroud.
Impregnated and interleaved.

Screened Primerica tapped for 200/230/250 volta.
(a)250-0-250 v.60 rm.,. 6.3 v. 3A., 5v.2 A. .. 15 6
(b) 250-0450 v.60 mA. 4v. 4A., 4v. 2A. .. 15 6
(e) 260 0220 V. 80 mA. 0/4/6.3 v. 4 A. CT.,
18 0
(d) 300-0-300 v. 80 mA. 0/4/6.3 o. 4 A. CT.,
18 0
(e) 350-0-350 v. 80 mA. 0/4/6.3 V. 4 A. C.T.,
18 0
,f) 250-0-260 v. 100 mA. 0/4/6.3 v. 4 A. 0.T.,
21 0
SO 300.0.300 V. 100 mA. 0/4/6.3 v. 4A. 0.T.,
21 0
(h) 350-0450 v. 100 mA. 0/4/6.3 v. 4A. 0.T.,
21 0
(I) 3504-350 v. 150 mA. 0/4/6.3 v. 6A. C.T.,
38 0
W425-0-425 v.180 mA. 6.3 v. 4A. C.T., 6.3 v.
436
00425-0-425 V.180 mA. 4V. 8A. C.T.. 4v.4 A.
436
(I) 425-0-425 v. 180 mA. 6.3 v..4 A. 0.1. 4 v.
2A.O.T.,4 v.2A.C.T..5 v.3 A.
..

46 0

TYPes W(b) (c) (4) (e) ( 6) (8)(h) (k) upper illUateation
Types ( II ( 1) ( I) lower illustrat.on.

SMOOTHING CHOKES

40 mA. 360 D. 5/..
mA. 4'25 f
.
266. 50 mA. 180 n
7/-. 100 mA. 400 û 12/6. 290 mA. 150 I? 21/-.
200 mA. 350 0
7 22/6. 250 mA. 220 .
0 284.

Terms: ('. W.O. or C.O.D.

Send

21,1.

Stomp

FEEDER

MODEL

UNITS

B DE LUXE Mlustrated above). !Ugh
gain RA,. otage operative on all nine wavebands.
45/145 M., 190/550 M., 900/2000 M. Plus six range.
Of Bandepread, 13.5-14.8, 16-17.4. 19-20.5, 24.2-26,
30.32, 41-43.5 metres. Large colour printed glass
dial, 10In. x 6in. aperture. Horizontal drive. Wave.
range indicator and magic eye. Switched pick-up
socket.. Volume and Tone Controls. Completely
aligned ready for connection to audio amplifier.
Price less valve, 618/743.
Valves required, EF50, 61(811, 6E70, 6Q71:1, 163.
Price for set of five valve... 13/115.
MODEL A. A first claw feeder unit with R.F. stage
operative on all wavebande, 16/50, 190/550, 900/2000
metres. Switched pickup sockete. Volume control.
Clam dial 8in. is 8in. In colours. Completely aligned
ready for connection to audio amplifier. Price less
Valves, £10 86.
Valves required, 6E70, 6E80, 61E7(1, 6Q70. Price
for net of four valves, 22/11/3.

A.F. AMPLIFIER POWER UNIT. Specially designed
for use with above units. Employs 11V601 output
(4 watts) and 5Z40 rectifier.
Price less valves 24/10/-.
Two valves if required, 21/3/10.

for New 32-page Catalogue

NEW

GOODS

ONLY

COULPHONE RADIO ORIVISKIRK,
58 " R" "'
ET'
LANCS.
The

Return

of

Post

Mail

THE

Order

Service"

NEw

Tel.: Ormskirk 496

‘‘ 75 /1

SIGNAL GENERATOR Model 1

"PYROBIT%

Frequency Range
I to 50 Megacycles.
With calibrated extension covering London, & Midland Television frequencies, at
over 60 Megacycles.
Modulation
400 C.p.s. sinusoidal.
Attenuator
5- step ladder,
fine control.

To the amateur assembler, the

Output
Switched via single
test- lead, RF.and AF.
Ivolt Max.

"ham," the serviceman and the
manufacturer, the Special Radio
"PYROBIT" Electric Soldering
Iron

is

External Radiation
Less than I micro- v.

the first essential tool.

For
A.C.
mains
operation. Complete
with Standard Dummy Aerial.

Light weight, perfect balance and
handy shape double the pleasure
and speed of wiring.

RcERF

LIST 121

See one at your Radio, Electric or
spEGIAL

Hardware Shop or write for full

¡RADIO

details.

MOD el"
lot

221-

I'

THE ACRU ELECTRIC
TOOL folFc.CO. LTD.
123 HYDE ROAD, MANCH ESTER 12. TetARD.4284

with

2TRICN TS
INQUIRIES

INVITED

SPHERE

GNS.
SUBJE CT.

EXCELLENT PERFORMANCE
ATTRACTIVE APPEARANCE
LOW PRICE
HIGH EFFICIENCY

RADIO

LIMITED

'HEATH LANE, WEST BROMWICH, ENGLAND

February, 1949
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Wharfedale
NEW GOLDEN
LOUDSPEAKER ...

10 inch

During the last eight years hundreds of Wharfedale Golden
Units have been supplied to the B.B.C. and G.P.O.
The Speaker was selected by reason of its level response,
and makes an ideal Unit for reproduction free from resonance
'peaks.
It is fitted with precision die-cast chassis, improved
spider and Alcomax II Magnet, with aflux density of 12,5o0 lines.
Ask your dealer or send for book "Loudspeakers" by G. A. Briggs, 51-,
in which acoustic loading is fully explored.

Speech coil

Made and Guaranteed by

3 or 15 ohms

WHARFEDALE WIRELESS
WORKS

impedance
PRICE 75' ,
-

BRADFORD ROAD, IDLE, BRADFORD
Telephone : IDLE 461.

Telegrams : Wharfdel, Idle, Bradford

MASTERPIECE IN
MINIATURE
WIDTH
HEIGHT

64
3"

DEPTH

7

C.R.T. DIAMETER

1-1--"

NETT WEIGHT

Miniscope
MINIATURE

Full specification from:

THE

GENERAL

ELECTRIC

CATHODE

CO.,

LTD.,

RAY

MAGNET

OSCILLOSCOPE

HOUSE,

KINGSWAY,

BY

LONDON, W.C.2
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...the Paragon-e.Instrument Virtues
\\NNs.1

ype TF867 excels even the best of previous Marconi
GENERATORS.
Its virtues are impressive both
mechanically and electrically, for design and performance
are alike superlative.
The expanding wide view scale is a unique innovation.
So, too, is the concentric terminating unit which serves
as dummy aerial, provides source impedances of 75n
and 131) and shows diagrammatically the exact conditions of circuit. Prominent among other features are
freedom from unwanted frequency modulation, crystal
standardisation, deep-amplitude or carrier shift modulation and stabilised output level. Over the range
15 Kc/s to 30 Mc/s, output is continuously variable
from 0.4 p.V to 4V ; calibration indicates true artificial
signal e.m.f. irrespective of load. Full technical
information is freely available.

\ SIGNAL

SIGNAL

GENERATOR
Type TF 867

INSTRUMENTS

MARCONI

LIM IT ED

ST. ALBANS, HERTFORDSHIRE • Telephone: St. Albans 6161/5
Northern Office: 30 Albion Street, Hull. Phone: Hull 16144 •
Western Office 10 Portview Road, Avonmouth
Phone: Avonmouth 435. • Southern Office and Showrooms: 109 Eaton Square, London, S.W.I. Phone Sloane 8615

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

"You're CERTAIN to get
it at ARTHURS!"
* VALVES: We have probably the largest Stock
of valves in the Country.
Send your enquiries.
We
will reply by return.
PICK-UPS.
£4 II O.

16 II
18 10
19 5
14 9

REMINGTON FOURSOME
210-250 v. AC DC

17

SHAVERS

ALL AYO AND TAYLORS METERS.

a

List

PHILIPS CYCLE DYNAMO SET

6

I 6

ALSO STOCKISTS OF ALL DOMESTIC APPLIANCES.
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R.F. Oscillator E.H.T. Supply - derived from AC/DC Mains
Fig.

1 shows a

practical circuit of an
R.F. oscillator E.H.T.
supply using a PL33
as an oscillator valve
and an EY51 as ahigh
voltage rectifying
diode. The circuit is of
the tuned anode oscillator type, except that the feedback winding L3 is coupled to
the high voltage secondary winding L2, which in turn is
coupled to the primary winding Li.
•

The secondary high

33mA

coefficient of coupling necessary for the maximum transfer
of energy from primary to secondary. The feedback winding
is coupled to the secondary rather than the primary to avoid
trouble with Ziehen Effect (or frequency jumping) which
would result in the output voltage jumping between two
values.
The EY51 heater supply is derived from afurther winding
which should be insulated to withstand the high peak voltage
appearing on it. The position, or number of turns, on this
winding should be adjusted until the colour of the EY51
heater is the same as that of a similar diode fed from a
6.3V, 50c its supply.
In order to prevent the R.F. field interfering with the
receiver, the whole coil assembly should be screened in abox

175v

of low-loss material such as brass or copper.

6
5
a.

4

83
tAJ

2

FIG.1

voltage winding L2 is tuned by the effective capacitance
appearing across it, which comprises the diode, coil and stray
capacitance. The resonant frequencies of the primary and
secondary circuits are approximately equal. Class C operation
of the PL33 is employed, resulting in high efficiency. The holdoff bias on the control grid is provided by the capacitor
included in the grid circuit, this being charged negatively with
respect to earth by the flow of grid current during the periods
of positive grid excursion.
The R.F. voltage appearing across the primary winding is
stepped up by the square root of the ratio of secondary to
primary impedance.

0

0
FIG.2

50

100
150
LOAD CURRENT (uA)

200

Fig. 2shows the regulation curve obtained with apractical
R.F. oscillator.

It will be noted thai the effective source

impedance is about 5MD over the range of load current
0-100uA. • This is suitable for operation with a television
picture tube.
*For an introductory article on E.H.T. supplies for Television
Receivers, see " Wireless World," October, 1948.

The resulting R.F. voltage is rectified

by the EY51 in a conventional half- wave circuit.
In an efficient design, the Q of the secondary circuit should
be as high as possible. This may be achieved by z--winding in
about five wave-wound sections. If the operating frequency
is kept low (50 Kc/s) Litz is not necessary and single strand
wire may be used with economical advantage.
Due care
must be exercised in winding the secondary to ensure that
spacings are adequate to avoid corona and breakdown.
secondary

should

be wound

The

on a low-loss former, this

Reprints of this report from the Mallard Laboratories, together
with additional circuit notes and full coil assembly details, can
be obtained free of charge from the address below.

requirement excluding most bakelised tubing.
The primary winding may be wound on a separate former

MULLARD ELECTRONIC PRODUCTS LTD.,
TECHNICAL PUBLICATIONS DEPARTMENT,

mounted inside the secondary former, thus obtaining the high

CENTURY HOUSE, SHAFTESBURY AVE., W.C.2
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Comments of the Month
LEGAL
THE Wireless Telegraphy Bill has
INTERFERENCE not at the time of writing become
law, but even at this early stage
our attention has been drawn to an apparent
omission which might have embarrassing consequences. The Bill envisages only positive
injections of interference from emissive or
reflecting sources, whereas in fact serious interference can be caused by absorption of electromagnetic energy. Though one has every sympathy with those called upon to draft a highly
technical measure like this, it does seem strange
that the.third fundamental property—absorption—
has been overlooked.
That this is not a mere academic criticism is
proved by the fact that a concrete example of
absorption interference with broadcast reception
has just been brought to our notice.
As the Bill stands in the stage as amended in
committee, sufferers from this kind of interference
would, as we see it, have no legal redress. According to the restrictive definition of Clause 18, Subsection ( 4.), there weiuld seem to be no obligation
to suppress interference due to absorption. It is
interesting, though perhaps not very profitable, to
speculate on how the absorption principle might
be used—presumably with impunity—by illdisposed persons in producing deliberate interference.
A.M. versus F.
M.W Ehave urged for some time that
this country should not be stampeded into committing itself to a large-scale f.m.
broadcasting service until the alternative methods
of modulating e.h.f. were fully explored.
We
were consequently gratified when the B.B.C.
decided that the first high-power e.h.f. station
should provide for experimental parallel transmissions by alternative systems. The wisdom of this
decision was emphasized when the ever-recurring
topic of f.m. versus a.m. was debated early in

January by the Radio Section of the Institution
of Electrical Engineers. The discussion of this
vexed topic covered a; very wide field.
H. L. Kirke (B.B.C. Research), who opened the
discussion, rightly stressed from the start that this
was not a matter that could be decided from
severely technical considerations. He and subsequent speakers laid great stress on comparative
receiver costs but, rather disappointingly, little in
the nature of factual information on this highly
important subject was forthcoming.
As an outcome of the meeting, we were all the
more convinced that a process of trial and error
is most likely to provide the right answer to the
many problems involved.
ANGLOYET another example of the reAMERICAN
grettable failure to achieve anyTERMINOLOGY thing approaching uniformity in
British and American radio terminology is brought to light in a pamphlet
"Standards on Television; Definitions and
Terms," published by the Institute of Radio
Engineers.
"Tube " and " valve," " plate " and " anode,"
ground" and " earth" are so well known that
they cause no trouble, and none of these words are
used in aconflicting sense in either country. But,
in television, " frame" is defined in U.S.A. as
"the total area, occupied by the picture, which is
scanned while the picture is not blanked." In this
country that is called apicture and frame is what
the Americans call a field—" One of the two ( or
more) equal parts into which aframe is divided in
interlaced scanning."
The dangers of misconception through errors of
translation from one language to another are well
known. When the same word is used technically
in the same language in two countries with two
different meanings the possibility of confusion is
very serious.
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This article* is based an apaper read before the International Television Convention,
Zurich, by A. G. D. West, Managing Director of Cinema-Television Ltd., and VicePresident of the international Television Committee, by whose courtesy the
accompanying illustrations are reproduced.

TELEVISION IN THE CINEMA
Distribution Methods Described

R

ECENT announcements in
the Press regarding the installation by Cinema-Television of large-screen television
equipment in a London cinema
have focused lively attention on
a conception which has, in the
past, been relegated to the background because of its apparent remoteness.
It has always been
realized that the ability of television to give a presentation of
an event simultaneously with its
occurrence
constitutes
a formidable advantage over conventional film reproduction.
Until
recently, however, the disparity
of quality in pictures of cinema
size has been too great to justify
the exploitation of this attractive
feature. The implication that this
disadvantage has been overcome
arouses natural interest in the
means whereby it has been
achieved.
Before proceeding to technicalities, however, it is desirable to
indicate the character of the ultimate project which Cinema-Television has in view. This is outlined in Fig. I, a diagram which
is more or less self-explanatory.
It is a long-term project, embodying a very high definition system
which will link up cinemas all
over the country with a variety

of television programmes, not
necessarily associated with any
B.B.C. service. A short-term project, with which we are more immediately concerned, is indicated
in Fig. 2, and here it will be
observed that programmes are to
PROVINCIAL
THEATRES
14.

selected London cinemas.
The
standard B.B.C. 405-line system
will, of course, be used here and
it is anticipated that this temporary service will enable a number of debatable factors to be
settled and so pave the way for
the detailed specification of the
long-term project. We will now
proceed to consider some of these
factors.

PROVINCIAL
PROGRAMME
SOURCES

4
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HARRINGAY
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THEATRES

Proposal for nation-wide theatre television network.

be received at the Crystal Palace
direct from near-by studios and
from the Alexandra Palace and
Pinewood studios by radio link
for beam radiation to a few

* Since this article was written ademonstration of cinema equipment of the
type described was given at Bromley, Kent, the programme being taken partly
from the normal Alexandra Palace transmission and partly from astudio in the
Cinema-Television factory at Sydenham and relayed vio the Crystal Palace by
480-Mc/s radio links. The screen was 16ft by 12ft and acathode-ray tube operating
at 50 kV was used with a Schmidt optical system embodying the plastic lens
system developed by I.C.I.
The demonstration was most impressive and results obtained were outstandingly good. The picture was atrue black and white with agood contrast
range. Definition was at least as good as the normal directly viewed picture
and the line structure was no more evident, though brightness appeared rather
less. Compared with a normal cinema picture both definition and brightness
were poorer, but were very definitely adequate for public entertainment.
The demonstration greatly surpassed our expectations and has proved two
things : first, that large-screen projection television has reached the stage of
practical utility, and secondly. that the 405- line system is capable of providing
really good pictures even under these conditions. We consider that all concerned
with the development of the equipment are to be congratulated on their
success .—ED.

With regard to picture detail
and definition, much has been
written from time to time on the
equivalent line structure of normal film reproduction in the
cinema and figures ranging from
600 to 1,2oo lines per picture have
been suggested. Now, as the result of extended investigations
carried out by a number of
observers, Cinema-Television have
reached the conclusion that for
direct viewing goo lines are adequate, but for recording on film
with a view to subsequent reproduction, the figure should be
raised 10 1,200.
Such figures
would at first sight appear to demand bandwidths of the order of
2o Mc / s. It is argued, however,
that there is still room for considerable improvement in the
B.B.C. 405-line service within the
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present 3-Mc / s bandwidth.
A
careful
study
and
correction
throughout the whole transmission chain of such factors as response, phase and gamma* have
brought about a
measure of improvement
be yond all expectations. Of these
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is 7-14ft-lamberts, a comparable
figure of 8ft-lamberts is obtainable, at any rate down the centre
line of the cinema, with the latest
type of projection tube and opti-

‘\\\,
•.

ALEXANDRA PALACE
B.B.C. STUDIOS

PINEWOOD
,_,FILM STJDIOS

Fig. 2. Proposed experimental cinema
television distribution plan in the
London area.

•

WEST END

definition of the orthicon is inferior, though shading is absent,
while the image orthicon, which
offers higher sensitivity, is a difficult manufacturing problem. On
balance, the image iconoscope
and image orthicon would appear
to be the preferable types.
For film scanning, the cathoderay flying spot scanner, and the
Farnsworth image-dissector are
put forward as alternatives. Of
these the first named is preferred
on the grounds of good definition, quality and freedom from
shading.

4.

•

Wire v. Wireless
•
4.

CINEMAS

characteristics, gamma is ' OVER non
looked upon as
of particular importance and it is
felt that, along with the other improvements, attainment of a. constant value throughout the range
from black to white will so raise
the standard of picture quality
that, by the same token, a bandwidth of about 12 Mc / s will be
found to suffice for the later higher
definition system.

Interlacing
To interlace or not to interlace
is another matter that has been
hotly debated.
Interlaced scanning at 50 frames per second has,
it is true, certainly reduced
"lineness " and eliminated 25-cis
flicker with an economy in bandwidth requirements. Interlacing
does, however, produce a flicker
of its own in addition to line
crawling and a subjective stroboscope effect, all of which are difficult, and some impossible, to
eliminate.
Which, therefore, of
the two scanning methods is to
be preferred for the ultimate system still remains undecided. At
the same time, consideration has
to be given to the optimum relationship of vertical and horizontal resolution and to the desirability, or otherwise, of some
form of line broadening to reduce
"lineness."
As regards brightness, it is
gratifying to note that, while the
standard accepted high-light level
for film on a t6ft by 12ft screen
.Expresses the relationship between contrast
of image and contrast of original subject.

CRYSTAL
PALACE
RECEIVERS

STUDIO

cal system, as is discussed more
fully below. The maintenance of
a constant gamma up to maximum brightness is, however, a
more difficult problem and one
which has yet to be solved. On
the other hand, as an alternative
to the projection tube there is the
intermediate-film projector. The
use of this equipment involves a
processing delay time of 90
seconds
but
brightness
and
gamma are, of course, comparable
with those of normal film projection. Storage tubes, it is recognized have not yet reached a
standard where they can be considered seriously for this purpose.
In designing the presentation
system, an important factor is the
choice of screen.
A variety of
viewing screens, superior to the
normal matt-white screen, either
in reflection coefficient or directional properties, or both, can be
selected for use with the projector.
These include beaded or
silver screens, screens coated with
a combination of matt white and
silver and others of the lenticular
type. Total vertical and horizontal reflecting angles of 400 and
toe respectively are approved.
Turning to the transmitter end,
there
arises
immediately
the
question of choice of camera. All
types have their weaknesses: the
definition of the iconoscope is offset by spurious shading effects
which, though less pronounced,
still exist in the more sensitive
image iconoscope. At present, the

Interconnections and distribution requirements inevitably involve the familiar controversy of
radio link versus cable.
Radio
has the advantage of lower cost,
wider bandwidth accommodation
and greater flexibility, while the
use of cable ensures freedom from
interference and " piracy." Furthermore, a radio link can generally be completed and established
more quickly, but, to offset this,
allocation of a desirable frequency
band is often difficult to obtain.
I
t
.et us now turn to a consideration of the actual equipment intended for the immediate London
PIPE SHAPED TUBE

(a)

STRAIGHT THROUGH
TUBE

CORRECTING
PLATE

(b)
Fig. 3.

Lens and mirror electronic
projectors.

project. At the transmitter end,
either the image iconoscope or
the image orthicon will be used
for indoor studio or exterior
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Television in the Cinema—
scenes, while the C.R.T. flying
spot scanner will be employed for
films and captions.
Distribution will be effected by
radio links of a few watts just
above and below 48o Mc / s and
these are expected to operate
satisfactorily up to a distance

relr*o. World
lumens for an effective lens aperture of f / 1. Measurements of the
normal screen brightness give a
figure of-8ft-lamberts, which for a
2:s reflection factor corresponds
to an illumination of 4ft-candles.
The screen dimensions are ifift by
i2ft so the total incident flux is
16X I2 X 4= 800 lumens, a figure

Fig. 4. Elevation of average theatre showing the angle required for screen
reflection in the vertical plane.
of about 30 miles. The risk of
interference, referred to above, is
recognized, but it is hoped that
legislation will help materially in
reducing this risk.
The
television
projector
is
shown diagrammatically in Fig.
3, a photograph of the complete
unit appeared on the cover of last
month's Wireless World.
The
C.R. tube is provided with an
aluminium-backed
screen
and
operates with a peak current of
5mA at 5o,000 V.
Its optical
system consists of a centremasked mirror of 27in diameter
and an Iftin diameter plastic correcting lens of the Schmidt type.
A directive type of viewing
screen will, of course, be provided
and one possible form of installation is indicated in Fig. 4. As
an alternative to the projection
tube, an intermediate- film projection unit will be included.
It is of interest to study in
some detail the present capabilities of the television projector.
As regards illumination, the light
flux from the equipment in
lumens— ( luminous
intensity x
solid angle) which equals (power
consumption xluminous efficiency
xsolid angle) where the luminous
efficiency is given in candles/
watt, in this case 5, and the solid
angle is derived from the expression: solid angle (ff / 4) x
(1 / aperture) 2.
Then, the light flux.= 5o,000 x
5xto - 3 x 5 (.714) x ( 111) 2 goo

in reasonable agreement with the
computed value, particularly as
no account has been taken of the
losses in the optical system.
Turning to other factors, further brightness measurements indicate acontrast range from black
to white of 5o: I with a constant
gamma up to î maximum brightness. At an angle of 3o° to the
normal the maximum brightness
is found to be 5ft-lamberts, a
value which admits of some improvement. On the other hand,
definition leaves very little to be
desired,
3-Mc / s vertical bars
being resolvable without visible
phase shift, indicating a standard
adequate for a 405-line system.
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Such then, is the scheme which
is being put into operation to test
public reaction and to act as a
forerunner of the system whose
standard of quality is intended to
be on a par with that of normal
film production.
Apart from
problems in other directions,
much work remains to be done
before a fully satisfactory standard of presentation is reached.
This work will be directed towards the development of more
efficient
optical
systems,
the
elimination of defocusing in the
high lights, and the development
of improved fluorescent materials.
It remains to refer briefly to the
political and human considerations which, regardless of technical excellence, can make or mar
this ambitious enterprise. General
co-operation and the harmonious
inter - change
of
programme
material between the three main
interested parties, the B.B.C., the
promoters of sporting events and
the cinema authorities, are essential for the success of this venture.
Finally there is the question of
public reaction to this marriage
of television and the film. Will
both be accepted in the same programme or must the two techniques be separated, either in
time, by providing different programme hours, or in space, by
providing
distinct
television
theatres? Perhaps the next few
months will indicate the trend,
at . any rate, of the cinema goers
and of those who join them,
attracted by the additional vital
and intimate element which television alone can provide.

FERRANTI TELEVISION receivers undergoing an operating test during
which a synchronized raster is focused on to the oathode-ray tube continuously for about four hours. This is done after all production tests
have bcen carried but.

February,
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THE WARNING WINKER
Economical

S

OME time ago I suggested in
" Random Radiations" that
there was a very real need
for a device which would call
attention to the fact that abattery
radio set was switched on, even if
no sounds were coming from its
loudspeaker. It is so easy—and so
expensive with h.t.bs at their
present price plus purchase tax—
to believe that you have switched
off when actually you have done
nothing of the kind.
This is
particularly true if the set contains, as so many do, a combined
on-off-wavechange switch of the
continuously rotatable type. You
are listening, let us say, to the
home programme on the medium
waves; the desired item having
come to an end, you ought to turn
1-514111

f w.

VB

ip.F

-

Fig. r. The simple circuit of the
warning device.
C must be a
high-grade capacitor with
negligible leakage at too- 550V
or the circuit will not work.
the knob one " click " clockwise
in order to switch off.
In a
moment of abstraction you turn
anti-clockwise. The set becomes
silent because, though you have
actually turned to" L.W." instead
of " OFF," there may happen to
be no long-wave station receivable
at audible strength at that setting
of the tuning capacitor. Still more
deceptive and costly is " G," the
gramophone pickup position of the
switch, for there no warning
noises due to atmospherics or to
man-made interference are usually
observable.
My note produced in the following month's issue of Wireless
World a letter from D. A. Bell,
suggesting that a neon lamp in
some form of time-constant circuit
might provide the answer—if only
neons with a lowish striking
voltage were available. Next came
a letter to me from a reader of

Indicator

for

Battery

Sets

By " DIALLIST"
Everyone who uses a battery radio set, stationary or portable, must have
had on more than one occasion the mortifying experience of finding the
battery run down because the last user of the receiver had at the end of the
programme inadvertently turned the switch to " L.W." or " G " instead of
"OFF." The device described, though costing little to instal and placing
amicroscopically small extra load on the h.t. battery, gives avisual warning
that the set is switched on of such astriking kind that it cannot fail to attract
attention.

ceiver. Clearly it must be brought
Wireless World,* who not only
told me that he had acquired a into action at any" ON" position
of the switch and cut out in the
large stock of apparently suitable
"OFF " position. A small modineons, but also sent me some
fication of the wiring of the set
samples to play with.
had to be made on the lines shown
Not knowing much of the
in Fig. 2. This was a fairly simple
peculiarities of low-voltage neons,
matter and, incidentally, it is
Itried out the first by connecting
about the best form of on-off
it across an 8o-V d.c. source of
switching for any kind of battery
supply.
A brief glow of typical
set since, if the insulation is as it
"neon " colour was followed by
should be, all components are
the proverbial " blue flash " inside
relieved of electrical strain when
the bulb, and Irealized that in less
the receiver is not in use.
The
time than it takes to describe it,
necessary small alterations having
I had written off neon No. r.
been made, the device was found
Clearly a limiting resistor was
to function most satisfactorily. A
called for, and subsequent experifin hole was drilled in the panel
ments made with resistors with
close to the knob of the switch.
values of thousands of ohms
The neon was then mounted inside
showed that the current needed to
the set with its electrodes immediproduce a bright orange glow was
ately behind the hole. The effect
minute.
is that brilliant orange flashes at
The circuit shown in Fig. swas
intervals of about asecond compel
rigged up from components taken
even the most absent-minded of
from the junk box.
It did not
work, and for a
+H.T.
moment I could
not quite see why.
Then Itested the
VALVES OF SET
capacitor and
found that with
an applied e.m.f
of
iooV
the
leakage was some
250 ¡LA. On substituting a highgrade capacitor
rated at i,000V
d.c.
working I
Fig. 2. In some sets minor alterations in the wiring
found the neon
of the on- off switch SW may be necessary. The
behaving as in
arrangement illustrated is in every way satisfactory.
theory it should
by " winking " at
users to realize that his receiver is
intervals of about one second.
still switched on.
Not until he
The next step was to incorporate
moves the switch to the " OFF "
the " winker" in a battery reposition do the " winks " cease to
F. R. Lucas, 22, Hengrove Road, Knowle.
insist upon his attention.
Bristol, 4.
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The Warning Winker—
So far so good; but what sort
of price do we have to pay for this
insurance against carelessness ?
We are putting an extra load on
the h.t.b., and the h.t.b. is one of
the most expensive sources o
power ordinarily used by mankind. It happens seldom in wireless that any amenity can be
obtained without one's having to
pay handsomely for it; generally
it is a case of " nothing for
nothing and darned little for half
a crown."
In this respect the
warning device is quite exceptional; it comes, in fact, nearer
to giving something for nothing
than any wireless gadget that I
can bring to mind, except the
crystal detector.
If the battery e.m.f., VE , in
Fig. i is tooV, the maximum
current at any instant through R
cannot exceed too/1.5 x rosA =67 A. But the time constant of
CR is 1.5 seconds, and the charging
current of C falls off exponentially
as shown in Fig. 3. The striking
and extinguishing voltages (Vs
and VE )of these little neons vary
slightly; but, generally speaking,
V, is close to 73V and VE close to
48V, if the proper connections are
made. At the instant of switching
on Vc (the voltage across the
plates of C) may be taken as zero.
Ic therefore starts at 67 A. As

current from the battery flows
into the capacitor acounter-e.m.f.
is built up and at any instant the
e.m.f. driving current through R

DISC ELECTRODE

"e--*****e BRIM"

ELECTRODE

GLASS PINCH

Fig. 4. Electrode assembly ot
low- voltage neon used. To obtain
the lowest striking and extinguishing voltage the disc electrode
should be negative.
VE — V . Until the striking
voltage is built up across C the
neon passes no current: it may
be regarded as offering infinite
resistance. By the time that V,
is reached Ic has dropped to about
18 µA. At that moment the neon
" fires" and the capacitor dis)(R
V
I—
OLTSV
=a
c
charges through the almost negligible resistance that it now offers.
Once started, the neon continues
to conduct until Vc has fallen to
about 48V. It then closes down
and ceases to conduct until V, is
again reached.
Under work'ng conditions Ic
is
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falls, as Fig. 3 shows, from about
34.25 itA to approximately 18 µA
whilst the neon is quiescent. The
average current drawn from the
h.t.b. by the warning device is
some 25 µA—and there should be
few h.t.bs that cannot stand up to
such a minute extra load! When
I had made the preliminary
calculations Icould hardly believe
them, for they seemed too good to
be true. A kind friend, however,
who has a splendidly equipped
laboratory ( including a calibrated
c.r.o.) at his disposal was good
enough to make a series of actual
measurements, and his figures
confirm mine. Here they are:

v.

I
B

8.5V
100V
110V
130V
150V
175V

20µA
25pA
30gA
40µA
50gA
70µA
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battery e.m.f. is over 120V, the
opposite connection should be
made in order to cut down current.
The interval between flashes
grows longer as the h.t.b. runs
down;
it would, in * fact, be
possible to construct a graph from
which the battery e.m.f. at any
time could be read off with the
aid of a stop-watch! The current
drain on the battery, by the way,
is easily determined from a graph
such as that of Fig. 3, if this is
accurately drawn on good graph
paper.
The area ABCDE represents microampere-seconds. Since

ABCDE = Ic x t,

47
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c —

ABCDE

t

use of those whose primary interest

• is the exploitation of certain fre-

Count the small squares in the
area and divide by the number of
small-square divisions of the part
of the time scale included.
Some may raise the objection
that the device goes automatically
out of action when the e.m.f. of
the h.t.b. falls below about 75V.
To that I can only reply that it
does not go out of action: it continues to give warning—and this
time its warning means that it is
high time that you installed a new
h.t.b.!

SHORT-WAVE CONDITIONS

quency bands, and this indicates 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
7:tfcts ( 117.4c/s)
1000
1100
1200
1400
1800
2000
2100
2200

Buenos Aires: WOO
0100
0800
0900
1100
1900
2000
2100
2200
Cape Town:

0000
0600
0700
0800
1700
1900
2000
2100

CluingkIng :

0000
0500
0600
0700
0900
1100
1200
1300
1400
1600
1900

December in Retrospect : Forecast for February
By T. W. BENNINGTON and L. J. PRECHNER (
Engineering Division, B.B.C.)

nURING

December
maximum
usable frequencies for this latitude decreased both by day and
night. The daytime decrease, which
was mentioned in this column for
December, was due to the - Midwinter Effect," while the nighttime decrease was due to the normal
seasonal trend.
As the month was stormy, working frequencies were rather lower
than expected, and, so far as is
known, very few long-distance contacts were made on the exceptionally high frequencies which became
usable during the winter of 1947/48.
However, the U.S.A. transmissions
in the region of 40 Mc/ s have been
frequently received.
The reception
of the transmissions in the 28-30Mc/s band from Australia, New
Zealand and America was fairly
good.
The night-time frequencies
were usable at unexpectedly low
values,
and
occasional contacts
have been reported at night with
Australia, United States and Hong
Kong on frequencies as low as 3.5
Mc/ s.
Again, an abnormally high rate of
incidence of Sporadic E for this time
of the year was recorded. this value
being, however, somewhat less than
in November.
Long range tropospheric propagation was observed on very few occasions.
Sunspot activity in December was
greater than in November.
Two
fairly large groups were observed,
which crossed the central meridian
of the sun on i4th and z4th.
The month was again exceptionally disturbed, disturbances usually
lasting for a long period.
Ionospheric storms were observed on ist-

5th, 7th, 9th- 13th, 15th- 19th, 22nd28th and 31st, those occurring on
9th and sith being particularly violent.
The few " Dellinger " fadeouts recorded in December were very
severe. They were observed on 9th,
tith and 23rd.
Forecast.— The " Midwinter
Effect," which in the Northern
Hemisphere causes a decrease in the
daytime F2 layer ionisation, usually
comes to an end by February. Consequently the daytime m.u.fs may
increase considerably. Owing to a
seasonal trend there should also be
an appreciable increase in the nighttime m.u.fs as compared with those
for January.
Daytime
working
frequencies
should thus again be very high,
and of the same order as those
which prevailed last November.
Consequently, long-distance communication on exceptionally high
frequencies should be possible quite
often in all directions from this
country.
The 28-Mc/ s amateur
band should be regularly usable for
long periods over daylight paths,
and considerably higher frequencies
than in January may be workable
over certain circuits.
Night-time
working frequencies will he higher
than during January, though frequencies as low as 7Mc/ s will still
probably be necessary for many
night-time circuits.
Below are given, in terms of the
broadcast bands, the working frequencies which should be regularly
usable during February for four
long-distance circuits running in different directions from this country.
(All times G.M.T.)
In addition, a
figure in brackets is given for the

11
15
21
26 „
21 „
15
11 „
9

„
„
„
„

11111cIs

o

15
21
26 „
21 ,.
17 „
15 „
11 „

( 15
( 21
( 28
32
27
(21
17
(
14

„ )
„ )
„ 1
„ )
„)
„ )
„ )
„ )

18Mcis)
(14 „ )
21 „ )
27 „ )
(32 „ )
(29 „ )
25 „
21 „ )
(18 „ o
14Mcis)
17 „ )
23 „ )
35 „ )
27 „
24 „ )
(16

71tIcjs
9 „
17 „
21 „
26 „
21. „
17 „
15 „
11 „
9 „
7 ,,

IOW's)
18 „ )
28 „ )
28 „ )
34 ,. )
27 ,, 1
23 ee )
(19 „ )
15 „ )
13 „ /
10 „ )

February is not often a particularly bad month for ionosphere
storms, though those which do occur
are likely to be troublesome over
dark transmission paths.
At the
time of writing it would appear that
such disturbances are more likely to
occur within the periods 7th-rith,
15th, ath-i9th and 26th- 28th than
on the other days of the month.
"TRANSMITTER INTERFERENCE"
THIS is the title of a new booklet
I issued by The Radio Society of
Great Britain. Addressed to transmitting amateurs it gives really helpful advice on the suppression of
interference with broadcast and television services.
Design data for a variety of filters
and traps to cope with all foreseeable types of interference is given
together with details of a useful harmonic indicator for use at the transmitter.
The list of television sets with
their oscillator, intermediate and
second channel frequencies provides
some enlightening information and
will be found invaluable when
investigating reports of interference
with television.
The price is is 3d ( is 6d by post
from the R.S.G.B., New Ruskin
House, Little Russell Street, London, W.C.2).
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CONTROL CIRCUIT

Bass and Treble, Cut and Lift
By E. J. JAMES, B.Sc.

T

HE tone control system
described here has the merit
of requiring only resistors
and capacitors. As a result it is
unusually easy to fit to an existing
amplifier,
particularly
as
the
absence of an inductance reduces
the likelihood of trouble from
hum pick-up.
While the circuit does not give
the large amounts of lift which
can be obtained by more complicated designs or by the use of
resonating circuits, it is sufficient
for normal requirements.
The
bass lift is not intended to compensate for the falling record
characteristic below 300 c/s. This

INPUT

(a)

distortion consists of the introduction of frequencies 2, 3, 4, etc.,
times the fundamental frequency,
a rising frequency characteristic
emphasizes any which is present
in the signal prior to the tonecontrol stage.
The higher order
harmonics, which are the most
disturbing to the ear, are the ones
which receive the greatest amplification.
This limit to the useful
degree of top lift applies to all
forms of top lift circuit, and is
inherent.
The basic bass- lift circuit is
shown in Fig. I (a). The capacitor
C1,has areactance which increases
as the frequency decreases, so that
the output increases at lower
frequencies. By shunting it with
a variable resistor, Fig. o(b), the
degree of bass lift can be controlled. In the same way Fig. 2(a)
shows the circuit for bass cut,
and in Fig. 2(b) a variable resistor
controls the amount of bass cut.
The two circuits of Figs. o(b)
and 2(b) can now be combined to
give that of Fig. 3 where bass lift

(o)

Fig. 1. The basic bass lift circuit
is shown at (a). The lift is controllable by avariable resistor (b).
should be dealt with separately,
so allowing the tone control to give
extra lift for records abnormally
deficient in bass or for listening at
low volume. If required, however,
a fair measure of compensation
can be obtained.
It is not always realized that
large amounts of bass lift cannot
be achieved in a simple singlestage non- resonating circuit without -lifting the lower middle
register as well.
The maximum
rate of lift is fixed and it is only
by starting at a higher frequency
that greater lifts can be obtained.
The amount of top lift which can
be satisfactorily used is limited by
amplitude distortion.
Since this

C2

INPUT

OUTPUT

OUTPUT

(a)

I
R

INPUT

OUTPUT

2

Fig. 3. This diagram shows the
bass cut and lift circuits combined
and controlled by the potentiometer R3.
series with C3, as shown in
Fig. 4(b) gives control of top lift.
Similarly Figs. 5(a) and 5(b)
show top cut and controlled top
cut respectively. Once more the
two circuits can be combined,
Fig. 6, to give control of top lift
and top cut by means of the
potentiometer R 4 .
The treble and bass controls
can now be combined into the
circuit shown in Fig. 7, and wi 1
normally be used as part of the
coupling between two valves.
For signal current the resistance,
R, + R 2, is in parallel with the
anode load resistance of the
previous valve.
R, and 11,
should therefore be as high as
possible so that the valve does
not work into too low a load.
The minimum load should be
about twice the valve impedance.
On the other hand they must not
be too high or the valve output
capacitance and stray capacitances
will
affect
response
at
high
frequencies.
A simple method of finding

( b)

Fig. 2. Bass cut can be obtained
with this circuit (a) and is controllable by avariable resistor (b).
and cut are controlled by the
potentiometer R a .
Fig. 4(a) shows a circuit giving
top lift.
Here the reactance o
the capacitor C 3 decreases as
frequency increases, so that the
output rises with frequency.
In
this cage a variable resistor in

(a)

(b)

Fig. 4. Top lift is given by this
basic arrangement (a) and can be
varied by aseries resistor (b).
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suitable values iii to use au anode
resistor of at least 4-5 times the,
valve impedance and to make the
sum of R, and R, rather larger
than this. A ratio for R 1/12. 2 of
io/i is suitable for normal tone control requirements. For a medium
resistance triode of 7,000-10,000
ohms impedance, an anode resistor
of 56,000 ohms could be used with
R, and R, ioo,000 and Io,000
ohms respectively.
The total
anode load will then be about
35,000 ohms.
This will vary, of
course, as the controls are used to
give lift or cut, but the only time
any appreciable drop will occur
in anode load will be at high
frequencies when maximum top
lift is used.
This type of tone control circuit
should always be placed as far
forward in the amplifier as possible
so that the input to the valve
preceding the control is low.
There is then little chance of
distortion being introduced by

would be a very suitable eatlini
resistor. The resistance in circuit
can be estimated with sufficient
accuracy from the degree of
rotation.
A complete circuit suitable for
feeding from a medium impedance
triode such as the MHL4 is shown
in Fig. 8.
The values given
provide a satisfactory degree of
control. On test a similar circuit
gave the following results :—
Bass
control :—
db
to
— 12 db at 50 c/s.
Treble control :—
io db to — 16 db at
6,000 c/s.
If it is felt that more or less
change would be an advantage,
it is easy to alter the characteristics of the circuit by using
different capacitor values.
InC21
4

Fig. 5. Top cut is obtained from
circuit (
a) and controlled by a
variable resistor as in On.
the valve on account of the
possible low load resistance.
A
smaller bias voltage than that
normally employed will help to
reduce distortion to a minimum.
If the input to the valve is
x volts, the optimum bias is
x) volts since this is the least
bias which will safeguard us from
grid current.
Thus, a bias of
1.3 volts : s required if the input
is 0.3 volts.
The value of the
cathode resistor required for this
bias is best determined by trial
and error, using a high- resistance
voltmeter
for
measuring
bias
voltage, or measuring the anode
current I, and calculating the
bias voltage from IR, where R is
the cathode resistance. A L000ohm wire-wound potentiometer of
the preset type la easily and
cheaply obtainable these days and

tRI
R2

Fig. 7. The combination of the
bass and top circuits is shown
here.

sistor is not used a bias resistor
of Too fl—r,000il is suitable.
In
either case care should be taken
Fig. 6. Here the top cut and lift
to see that anode current does not
circuits are combined and conexceed the manufacturer's stated
trolled by R4.
maximum.
The amplification of the valve
creasing the values of Cs and C4,
before the tone control circuit is
Fig. 7, will increase the amounts of
top lift and top cut respectively,
reduced by the ratio
R2
so
R,
R,
while a decrease in their values
will reduce the amounts of control.
that little gain is obtained from
the valve. This generally means
Bass lift and bass cut can be
increased by decreasing the values
that another valve must be added
of C, and C2, and vice-versa.
to an amplifier unless there is
some reserve gain. If there is no
For example, if a greater bass lift
room on an existing chassis for
is required, so that it can be used
another valve, or if a compact
as compensation for the falling
bass characteristic of gramophone
lay-out is required, one of the
double triodes such as the 6SN7
records, the value of C, should be
or ECC3z can take the place of
reduced from o.o2ILF to o.oreiF.
one of the present valves and the
The great ease
with which the
Fig. 8. Complete circuit diagram
circuit charactershowing how the tone control is
istics can be
56k11
included in an amplifier.
altered
in
this

4T

(a)

There is little point in reducing
the distortion of the main amplifier to less than o.t % and then
introducing
anything
up
to
0.5% or possibly more in a previous stage. In fact, some tone
control
stages
using
normal
bias for the valve can introduce
from 3% to 5% harmonic distortion.
Where the variable re-

way is one of
the
outstanding
merits of the design.
The
variable
cathode
resistor
need only be used
if it is required
to introduce the
very minimum of
distortion, such as
before one of the
modern
low-distortion amplifiers.
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Simple Tone Control Circuit—
tone control circuit used as the
coupling between the two halves
of the double triode.
Where
6-volt heaters are used this provides an easy method of introducing the tone control with the
minimum of interference with the
rest of the amplifier.
If 4-volt
heaters are used and there is a
spare 4-volt winding on the mains

transformer, it is possible to
obtain a6-volt supply by connecting half the spare winding, giving
2 volts, in series with a 4-volt
winding already in use. The two
must be connected so as to give
6 volts and not 2 volts, as will be
the case if the extra half-secondary
is connected so as to oppose the
4-volt secondary. The right connection is most easily found by

ELECTRONIC
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trial, using the glow of the valve
heater as an indicator. There is
no difficulty whatsoever in determining by this means the
correct coupling between the two
secondaries.
If a double triode is used in
place of a normal medium impedance triode it will generally be
found that gain is about double
that of the original.

CIRCUITRY

Selections from a Designer's Notebook

I

N the July, 1948, issue some
notes on the cascode circuit
were presented, and as these
aroused some interest it seems
worthwhile to amplify the information originally given.
A recent paper'
has described a
The
modification
of
"Cascode " the original cascode circuit and
Again
the elements of
the new arrangement are shown
in Fig. 1. This circuit was specifically designed as a low- noise r.f.

By J. McG. SOWERBY ( Cinema Television Ltd.)
anode and screen. In a triode this
splitting is absent and the noise
is less; but if a grounded-cathode
triode is used directly as an r.f.
amplifier, neutralization must be
employed to ensure stability. To
avoid this difficulty groundedgrid triodes have been widely
used, but then the input impedance is low.
At the expense of another valve
the foregoing difficulties are overcome in the circuit of Fig. 1, because ( a) provided the grid of V,
is negative with respect to its
cathode, its input impedance is
high; and because (b) the Miller

eflect on V, is small since the
cathode of V., presents a low impedance to V1. In fact if the
mutual conductances of V, and
V. are the same, the gain from
grid to anode of V, is nearly
unity. The second valve V2 contributes little to the noise, because any fluctuations occurring
in it are reduced by a factor approximately equal to the amplification factor of V, when referred
to that valve's grid.
The gain
obtainable is approximately the
product of the load ( Zi.) and the
working mutual conductance of
V,. There seems no reason why
V, should not be a triodeconnected variable-mu valve ( to
permit the application of a.v.c.)
and then such a stage could be
Fig

2.

6SN7.

14
13
12
11
10
9
8

Fig. 1.

Low-noise cascode circuit.

amplifier, the shot noise generated
being virtually that of the triode
V,. Readers will remember that
the shot noise in a pentode is
much greater than in a triode—
largely because of the splitting of
the cathode current between
H. Wellman, A. B. 3lacnee and C. P. Gadsden, Proc: I.R.E., June, 1948, Vol. 36, No. 6,
page 700.
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used as the r.f. amplifier in the first
stage of a normal receiver.
The writer
has not yet done
any
experimental
work on these lines,
however.
The usefulness of 3
the circuit does not
I-.
Fig. 3. ECC 32.

World
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zV

end here, and it will
be of considerable
use in d.c. amplifiers.
If an
attempt is made to
design a high-gain
d.c. amplifier, then
the obvious choice

—3V

o
too

200

300

400

V. ( VOLTS)

Ni sà`0- 6

-o - 5V

2

A clear picture of
the behaviour of
the circuit is perhaps best given by
the
characteristic
valve curves' of
Figs. 2, 3 and 4,
which have been
Fig. 4.

ECC 35.

E
•
F-I

-IV

- - 5V

200

.300

V1

(VOLTS)

of valve is a pentode. To realize
the high gain the impedance
of the screen- grid supply must
be small, for otherwise screen
feedback
will
be
introduced.
This low impedance
is
normally obtained with a by-pass
condenser, but this becomes inoperative at zero frequency, so
that some other device (cathode
follower, neon stabilizer, etc.) has
to be employed in ad.c. amplifier.
From this point of view the circuit of Fig. z can be loosely regarded as a sort of pentode in
which the screen grid is replaced
by the grid of V2. As it is a
simple matter to arrange for this
grid to take no current, the impedance of its supply circuit at
1.f. is immaterial.

400

plotted for three
common
double
triodes.
In each
case the grid of the
upper triode was
taken to a positive
supply of zoo volts,
and the anode current plotted against
anode voltage for
various values of
grid bias on the,
lower triode (V2).

that on the removal of the supply
for a few seconds the relay should
be de- energized only to close
again after the pre-set delay
time.
A circuit which meets the foregoing requirements is shown in
Fig. 5.
This presupposes that
sufficient power to operate one
valve is available from the instant the thyratron heater is
switched on—for example the
circuit might obtain its power
from the same transformer as
that which supplies the thyratron
heater. Let us now consider one
cycle of operation of the circuit
of Fig. 5.
Initially C is uncharged, and
h.t. and heater power are applied
to V.
The grid is therefore at
earth potential and the cathode
positive with respect to earth by
the drop across R,. Consequently
current flows through R, and C
begins to charge up, taking the
grid (and cathode) in a positive
direction. Provided Re is not too
low, there will be a considerable
range of grid potential for which
the cathode is positive with respect to the grid, so that current
continues to flow through R. As
the potential across R is always
small ( 2- To volts with a highslope valve), the current through
it is also small and consequently
the grid and cathode potentials
rise slowly.
As the cathode
potential rises the cathode current rises with it and eventually
the relay operates, applying the
anode supply to the thyratron.

Kindly supplied by the writer's colleague,
F. L. Hill, B.Sc.

HEN
using
mercury
vapour thyratrons
and
rectifiers it is necessary to
apply heater or filament power to
the valve(s) for a considerable
period before the anode supply is
,
,witched on. For
Long-delay example the
minimum recomRelay
mended heating
time
for
the
Circuit
B.T.H.
Type
B.T.5 thyratron, is five minutes.
Consequently a relay is needed
which will close five minutes after
the heater supply is switched on.
Furthermore—and this is perhaps controversial—it is desirable

CONTACTS FOR
THYRATRON ETC

Fig. 5.

Relay time-delay circuit.

A desirable but not essential
feature is the inclusion of an
extra pair of contacts S, on the
relay, which on closing hold the
grid potential at E as long as the
supply
is
maintained.
This

World
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minutes
with
R=roMn, the
EF9 (CVI38).
will recognize
being but one
the " bootstrap

C = 2.25 uF and
valve being an
Informed readers
this circuit as
more variant of
" circuit.*

‘11ire1cs
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Electronic Circuitry—
simply holds the valve under
fixed conditions as a cathode
follower.
If the supply is interrupted, although the h.t. and
heater supplies cease, the cathode
will remain hot and emitting for
several seconds by virtue of its
thermal
capacity.
The
grid-

cathode path of the valve then
acts as a diode and C is rapidly
discharged through 12c, so that
even if the, supply is re-applied
at once, almost the full delay
must elapse before the relay can
operate again.
The writer has found no difficulty in obtaining a delay of five

QUALITY

APPRECIATION

B.S.R.A. Discuss Physiological Aspects
AT a London meeting of the
1-1 British Sound
ecording Association on December 17th, 1948,
E. A. Vetter read a paper on " Some
Physiological Factors in Quality
Appreciation." He thought that
many people engaged in the reproduction and recording of sound
would agree that success resulted
from a combination of 75% art and
25% science. For the purpose of his
argument the measurement and
interpretation of the electrical performance of amplifiers and other
physical components of the recording chain, representing 25% of the
problem, would be taken as read.
With the aid of diagrams he explained the structure of the ear and
showed how the non-linearity of
coupling between the drum and the
cochlea was adapted to afford protection from shock waves of large
amplitude.
He also stressed the
variations
which
exist
between
individuals,
and
differences
in
structure in other animals.
Not only was the perception of
sound modified by physical differences, but it could also change as
the result of conditioned reflexes,
much in the same way as visual
appreciation of colour depended on
preceding stimuli. Those who had
experience of flying in noisy aircraft
knew that some time after landing
there was an almost complete cutoff of low frequencies, though highpitched sounds could be heard quite
well.
Conversely, composers often
wrote pianissimo passages before a
fortissimo climax to enhance the
effect. Although the total dynamic
range of the ear was of the order
of r2o db there was reason to believe that no more than 6o db was
available at any one time.
Aural appreciation of surrounds,
due to coloration of reverberation
by frequency discrimination in the
reflexing surfaces, was a keen subconscious faculty developed against
a background of conditioned reflexes
which had been built up from birth.
The process was similar to that by
which a good craftsman performed
without effort the routine skilled

• O. S. Puckle, Time Bases (
Chapman and
Hall), page 94.

operations of his trade, thus leaving
his conscious mind free to cope with
the new or unusual in his work.
We had now reached the stage
where it would be more profitable to
discover the significant elements in
sound than to strive for greater perfection in equipment.
When we
knew more about the world of sound
to which our ears were accustomed
and could establish standards showing how far the significant elements
could be displaced, it would be a
comparatively simple matter to
provide apparatus which would
perform
within
the
permissible
tolerances.
To the pure scientist,
there was no such thing as dirt;
only a matter out of place. Translating this into terms of acoustic
engineering, we should say: " There
is no such thing as distortion; only
phenomena out of place."
In the discussion which followed,
several speakers gave examples confirming the accommodation of the
ear to its acoustic surroundings, and
it was generally agreed that the
"memory" of the ear was much
shorter than that of the eye.
It was thought that the modern
OUR

equally-tempered
scale had done much to destroy the
appreciation of true pitch and that
primitive peoples still making use of
simple five-note scales had a keener
sense of intonation.
Appreciation of auditory prospective was largely a matter of the
different reverberation patterns associated with individual instruments
and their positions relative to the
microphone. Two channels, or even
two ears were unnecessary to convey
this quality.
"Scale distortion," which was
generally discussed in relation to the
balance of different parts of the fre- •
quency spectrum, had an even more
important aspect. Musical instruments when played loudly gave out
a much wider range of harmonics
than when played softly. When reproduced at a level differing from
the original, the effect would be
immediately detected as untrue,
however free from distortion the
reproducing chain might be. Similar
effects could be produced by distortion in the amplifier, or bad playing
by the instrumentalist. Obviously,
it was necessary to find which effect
was out of place, and to resist the
first impulse to reach for a soldering
iron and do things to the amplifier.
pianoforte wit h its
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CATHODE-RAY TUBES undergoing aI,000- hour life test at Ediswan's Ponders
End factory forms the subject for this month's cover illustration and twelveinch tubes are here shown being tested for spot centrality, cathode emission,
modulation sensitivity, heater current, and heater-cathode insulation, etc.
They are also subjected to an over- voltage test for possible flash-over.
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TYPES

yyZyGT and 4yZyGT are half wave rectifiers commonly used
in American AC IDC receivers. Both of these valves employ tapped
heaters, across a section of which the dial lamp is usually connected.

35Z5GT
45Z5GT

Direct substitution by type yyZ4GT will render the lamp inoperative,
the rest of the set functioning as before.
If dial illumination is necessary, the lamp may be connected directly in
series with the heater chain provided it is shunted with asuitable resistor.
Alternately a o.y amp. lamp may be employed, wired in series with
the negative mains lead i.e., between mains switch and chassis.

CHARACTERISTICS
35Z4GT

45Z5GT

35Z5GT
Heater Voltage

35

Heater Current

Type
35Z5GT
45Z5GT

Type
35Z4GT

CHANGE

VALVE

FROM

TO

35Z5GT

35Z4GT

CHANGE
FROM
mt.

35Z4GT

OTHER WORK

Octal.

AS ABOVE

cord

235 volts

100

100 mA

CHANGE

Disconnect lamp leads from
valve socket and connect in
series with the lead to pin 7.
Shunt lamp with suitable resistor. See note.
I.
As above.
2. . ncrease line
ohms.

0 15 amp.

250

PERFORMANCE

NECESSARY

TO

NO CHANGE

45ZSGT

Rectified Current

SOCKET
I

0.15

R.M.S. Input

KEY

45 volts

by

NONE

50

Noze :— A 6 3 volt 0.2 amp. lamp requires a shunt resistor of 25-50 ohms 2 watt.
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Reprints of these data
sheets are now available.

RADIO VALVES

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

"
STEREOPHONIC"
AMPLIFIER
This new amplifier with triode cathode-coupled output stages
has the effect of making the reproduction more like the original
than ever before.

A small proportion of this improvement

results from the reduction of the Doppler effect, which is
achieved without lowering the damping factor on the speakers,
with the consequent distortion and transient loss which would
follow.
When listening to an orchestra the low frequencies are usually
heard towards the right, and the high frequencies towards the
left.

When reproduced through the Vortexion" Stereophonic"

amplifier with low and high frequency speakers suitably spaced
according to required listening angle, the high and low
frequencies are heard in their relative positions simulating the
effect and appreciation of the original.
This speaker placing is necessary because our ears are on a
horizontal plane. The effect would be lost if our ears were
positioned one above the other, as can be proved by inclining
the head sideways.
Our efforts to achieve " Stereophonic " results by the use of
various choke and condenser cross-over networks between the
amplifier and speakers were unsuccessful, due to the large
variation of speaker impedance at various frequencies, unevenly
loading the resonant circuits.
After many months of research we finally achieved our aim
with what is basically two special low-distortion, high-damping
factor amplifiers in one, each covering a portion of the audio
spectrum with a40 db cut per octave at change-over frequency.
The acoustical efficiency of the bass and treble speakers may
vary, so a balancing control is fitted to the amplifier.

This

simplifies the choice of speakers, since each speaker has only a
narrow frequency coverage.
The " Stereophonic" amplifier is now in production, and we
invite you to hear a demonstration of what we believe to be
something new and which will add to your enjoyment of music.

Price 319 2 gus

VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19
Telephones: LIB 2814 and 6242-3

Telegrams: "Vortexion, Wimble, London"

February, 1949
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ARITHMETIC

How to Take Short Cuts Without Loss of Accuracy
By

GEOFFREY

STEDMAN, B.Sc.
ill at ease with arithmetic, and,
instead of feeling that he is
conducting the calculation himself,
he feels rather as if he were
invoking, by strange and imperfectly acquired magic rites, the
awesome demon of mathematics
to do the work for him, and that
therefore the slightest variation of
the rites may result in quite
incalculably severe mutilations of
the answer.
Let us calculate the volume of
the above cylinder by approximate methods.
Volume = er 2h

The height of a cylinder is
2.1 in ; the radius of the base is
3.2in. Find its volume.
Volume
rr 2h
3.1416 x ( 3.2) 2 X 2.1
--= 67.5569664 Cu in.

T

HIS is a problem and solution which I saw recently
in the exercise book of a
pupil of a junior technical school.
The answer was marked right and
full marks awarded by the teacher,
so that here was one more potentially good engineer having his
taste for mathematics nipped in
the bud.
Intelligent approximation is based not upon the number
of decimal places, but upon the
number of significant figures.
The proper answer to the above
problem is 68 cu in, for since the
data are given only to two significant figures, there can be no
knowledge of the answer beyond
that degree of accuracy.
If the
teacher had wanted 67.6 cu in for
an answer, he should have quoted
2. loin as the height and 3.2oin as
the radius. Now radio engineering
is peculiar in that while its theory
is very mathematical in form,
arithmetical results are seldom
required to within , iI % ; indeed,
more often than not ± 10 %
suffices, since if the value of
almost any component of areceiver
is altered by as much as zo%. the
effect upon overall performance is
imperceptible except by the use of
instruments. This means that if
the radio engineer will so far overcome the pernicious habits implanted in him by his mathematical miseducation as to use
suitably approximate methods of
calculation, his arithmetic adventures will be more efficient, more
pleasant and more frequent, which
will reduce the wear and tear on
his slide rule. It is usually difficult to persuade astudent who has
been through the usual school
arithmetic course to dare to make
approximate calculations.
He is

22
X

-

7

3.2

X

3.2 X

X 3.2

=-- 22

X

3.2

== 22

X

3.2 X 0.96

2.1

X 0.3

- 22 X 3.2 less 4 %
= 70.4 less 4%
= 70.4 - 2.8 = 67.6 cu in.
Alternatively, volume = rr 2h
25
- x 3.2 x 3.2 X 2.1 plus ;%
8
-25 x 0.4 x 3.2 X 2.1 plus 1%
= 32 X 2.1 plus 4%
= 67.2 plus 1%
67.2 plus 0.3 = 67.5 Cu in.
In the second case the value of
IT is taken as 31 plus 1% which is
an extremely useful alternative to
34 since r.usually associates itself
with even numbers in radio
arithmetic, and asufficient number
of multiplications of 25/8 by 2, will
cause it to assume the innocuous
value of too.

EXAMPLE: Find the capacity of
a parallel plate condenser whose
plate area is 7.5 sq cm and whose
dielectric is o.io mm thick, and has
a dielectric constant of 4.2.
Capacity

4.2K7.5

=kA
-

41rd

4x J5 x0.01
_ 4.2 x 7.5 x 8
WO
=

4.2 X

X

0.0 .
1

60=252

electrostatic units

PI

PP

PI

This result is correct to two
significant figures; had we wanted
three significant figures it would
have been necessary to deduct

(since IT is in the denominator)
and the final result would be
252 - 1 % = 25! electrostatic units.
If the reader now complains that
I am choosing specially simple
examples to exhibit my method
to advantage, I would point out
that any examples may be so
treated by making them simple.
Thus, had the radius of the
cylinder of the first problem been
3. tin, the working would have been
Volume = /Oh
25
= - X 3.1 x 3.1 X 2.1 plus 4%
8
25
- - x 3.2 x 3.o X 2.I plus k%
8
=. IO X 3.0 X 2.1 plus 4%.
• 63 plus 4% = 63.3 cu in.
If the condenser of the last
example had had an area of 73
sq cm we should have written
73 - 75 - 2 = 75 - 3%.
Efficiency in this kind of calculation depends upon a suitable
modification of the actual numbers
to near nutnbers which are easier
to work with, and either noting the
appropriate correction to be made
to the result, or else effecting two
contrary modifications whose corrections cancel each other to
within the degree of accuracy
aimed at. After very little practice
the method has the ease of habit.
Thus, 4.4 X 4. 6 = 4.5 x 4.6 less
2% = 9 X 2.3 less 2%. Also, 4.4
X 4.6 = 4.5 X 4.5 = 4.2 x 4.8.
Which of these or of the many
other ways of writing the product,
we choose, will depend upon the
other factors of the calculation.
Powers and roots are easily
extracted on sight to 2 or 3
significant figures, by a simple
application
of
the
binomial
theorem.
For this purpose, all
we need to know about the
binomial theorem is, that if asmall
fractional part of a number is
added to that number, approximately double that fractional part
is added to its square, and half the
fractional part to its square root.
Three times the fractional part
is added to the cube, and so on.
Readers familiar with the binomial
theorem will know that we are
taking the first and second terms
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Radio Arithmeticonly of the binomial expansion
in this approximation.
Thusioo

10 2

i.e. (io + i%) 2
+ 2% approx.
10.2 2 = io4.o4 i.e. ( if, + 2 %) 2
= ioo + 4% approx.
9.9 2 = 98.oi i.e. ( io - %) 2
= Too - 2% approx.
Similarly
10.0499 i.e. O w +
= io + 42y, approx.
and so on. As examples.
io.1 2 =

102.01

V59 = V49 + I ---- V49 + 2%
= 7 + I % = 7.07
V6or-- V6-4= v64 less 1/16th
= 8 less 1/32nd = 8 - 0.25
7.75
Alternatively
V 60 = V49 +

V49 +

3.14,

VIO =

2

I -- ,\PY =
amperes
= V2µA = V2mA = 1.4 mA.

I.
E.
E.STUDENTS

Find the resistance of one metre
of wire of diameter 0.0040 cm
and specific resistance 50.7 microhm
-cm.
pl
R = rig s
(i)

22%

50.7» x 100
41rit

ir(2M) 2

50.7 x loo
1
2
2
-plus 4%

o.7 x 8less 4%
4o5.6 less %
-- 404 ohms. •

(ii) At what frequency will 50
microhenrys and 0.000030 microfarads resonate ?

f-

VLC

cycles per sec.

2ir V50/£0.00003µ,

10

2irea V0.0015

3.16, - -= 3.18

2ir Vo.00 6less 11
6
th

Multiples and Submultiples
Let us now consider asimplified
way of dealing with the prefixes
milli, micro, kilo and mega.
When one reads " 2tnA" one
usually makes a mental division
between the" 2 " and the" mA ";
the number is 2 and the units are
milliamperes.
This is strange,
because if the quantity is written
2XIO-3 A, the whole of 2 X 10-3is
usually thought of as the number.
Let us, then, take 2M as the
number, and amperes as the units.
The advantage of this in calculating is twofold. First, the letters
in,
k and M are more convenient to write and work with
than to-2,to-2,lo 3 and to 2,and
second, only one unit of any
quantity will be used,-amperes
for current, henrys for inductance,
cycles per second for frequency
and so on, so that the final
business of the orthodox method
of
many
computations,
e.g.

for writing io for 17 , if, as is
unusual, the value of an inductance is needed to such a degree of
accuracy.
(iv) What • current will dissipate
watt in a 250,000 û resistor ?
Since Watts = PR,

EXAMPLES:

50.7» x too
II =

7 + II% = 7•77
This result is not quite so good
since the correction is larger, but
is still within about 4% of the
truth.
The
number
ir
occurs so
frequently in radio calculations
that a variety of ways of dealing
with it are useful.
We have
seen that ir = 25/8 plus 4%.
Also, ir 2
io less 4/3% so that
Vio less 2/3%. Since Vic,
-= 3.16, we have the following trio
of easily remembered numbers:
ir

expressing 5.6 x 10-2 amperes
in terms of some more convenient
submultiple, is entirely avoided.
To pay for these advantages, all
one needs to do is to become
familiar with the following relationships which are obviously
true, and place no strain on the
memory as soon as one accustoms
one's self to regard the symbols
as numbers:
m = i/k, s= i/M, m 2= s, k2=M.

2ir.04

plus iglir nd

o.o8 2,1t5- plus j-%

plus And c/s

= 4M c/s plus 312nd less 4%
4.00 + 0.125 less % Mc/s
4.125 - 0.02MC/S = 4. ioM c/s.
(iii) What inductance will resonate
at 5.0 Mcl swith 300 micro-microfarads ?
/LC

2/
T N

L
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477 2.PC

47T 2(5M) 2300 iig
henry

t000 X 300
henry
I
henry - - mH
300
3ook
im
= - mrt = 3.3 µH
0.3
This needs % added to correct
4'2'
22 5 X 300

provide aforum for students
where they could discuss
technical matters in a less formal
atmosphere than that which generally prevails at meetings of
learned societies, the Institution
of Electrical Engineers formed a
Students' Section some 6o years
ago. Instead of the original small
section in London there are now
fourteen operating in different
parts of the country with a membership of over 9,200.
Anyone up to the age of 28 who
is studying or engaged in any
branch of electrical engineering
may become a student member
of the Institution. When he has
obtained academic qualifications
of degree standard he may transfer to the class of Graduate, and
on completing a further period of
practical training followed by
holding a responsible position he
can apply to become an Associate
Member.
One advantage of the Section is
that the discussions at its meetings are not reported, so that
reputations are not endangered by
incautious statements. Abstracts
of papers read at the meetings,
which
embrace
the
various
branches of electrical engineering
covered by the sections of the
Institution-Radio,
Utilization,
Measurements and Supply-are
published in the Students' Quarterly Journal.
TO

INDUSTRIAL CHOKES
AND TRANSFORMERS
NEW range of totally enclosed ironcored components has been produced by the Plessey Co., Ilford,
Essex, for use in industrial control gear,
test and communications equipment.
Protection is provided by bitumenfilled, heavy gauge steel cases, and the
electrical and material specifications are
in accordance with British Standards.
The range includes chokes, auto-transformers, single and multi-secondary
transformers, mains and output transformers.

February, 194 9
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B.B.C. TELEVISION MAP
Service Areas of the Alexandra Pa/ace Transmitter
2 mV/m
I mV/m

1111. UMW". MUM, ...IMP •••

500 // Vim
200

//Vim

lOO mVim
50 uVirn

L:ABLE TO GREATER ERROR
DUE TO FADING

FIELD CONTOURS CORRESPOND TO PEAK WHITE MODULATION
PEAK WHITE POWER .

I7 kW

RECEIVING AERIAL HEIGHT :

°King's

30ft

Lynn

CONSIDERABLE FADING POSSIBLE IN AREA STIPPLED
o

Norwich

o
Peterborough
Coventry

.....---.
Kettering
o •-•

Ruby
o

Warwick

Doyen fry

Banbury

Ey
t

Thetford
o

\

./

Hunti
ng don
,..
o
--..e
•
....---- • \,
.... ........... ..
/.
Newmarket, ---.\• Bury St Edmunds
\
Com
o bridge
\''.\
/Bedford
\ \
o
I/

o Northampton:*

I

...•'''.

J
•/ Buckinghatn1
.o
I

.
/° Royston
Sudbury N. /Psolvich
0
Boldock
...
o
.
. ...........•
. ......
/ *
Bicester
Great
.,I .fee
•%
o
.
4. ,- I
.
» tor
..#•.......
Felixstowe
.... • r
Dunmow
r,Colchester
Burford/"
if•‘
....
•...
°
, AyIesbury : /
°.
o .• 1É
II I \ . •
9xfordo
/ o
e
.•
.
(")
\Cheim'sford
I
..e
.
o -.
1 •••• /
I ..
.\,.Abingdon°
•
(
I :. ,,.. . ( ..., e • •:•, **,:,
....\)Wontage I
'•
..
\.*
I
. 1
Mor/borough)
j
: Ii °windsor
dal»

%.

...

•

O

Newb° ury/
1
(
•

Andover

\.

Reading %.,....
i

/
:
‘
.
I
Spótham:
\
•
/
-... \ /der.shot:
•
8 là•••»•••• •••••• ......... •
Gullo'ford •.. . . ... . •....
..............
\
\
........

Winchester
Ramsey,

‘‘‘.)\) \ .... 6.. 0 E.Grinstead
...... e
/
I
Horsham
\
h
Petersete,°
• ---., PetworÍh
°Hayword
Heath
s ,
."
°Southampton
\
Chichester

•Dea/

fer ,
A

_ d`e °A.Shford

).1

.••
Rye °

Lewes(
"->

•

/4,

-Ye

MILES
10

20

This map (based by courtesy on alarger one produced by a B.B.C. survey) shows approximate field strength contours
of the London vision transmitter ( 45Mc s). The contours give the average values in the areas concerned ; probable
degree of error is greatest in hilly or built-up areas and least in open flat country. A description of the map is on p. 74
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IONOSPHERE REVIEW: 1948
Sunspot Cycle and Short-wave Propagation
Survey, with Forecast for 1949
By T. W. BENNINGTON (Engineering Division, 8.8.C.)

I

N this article it is intended to
review the course of the
present sunspot cycle, giving
special attention to the changes
which took place during 1948,
and to see what effects these had
upon
short-wave
propagation
during the year. We may then
attempt to see how short-wave
conditions are likely to vary
during 1948. Since it is impossible
to forecast accurately the variafions in sunspot activity a long
way ahead, and as the changes
in short-wave conditions depend
upon these variations, it follows
that the prediction of a year's
variations in short-wave propagation conditions is a somewhat
difficult task. Nevertheless, from
an examination of past and current trends, we may at least obtain an indication as to what 1949
may be like, from a short-wave
propagation point of view.
Since there may be readers who
are new to this subject and who
have not followed these yearly
Wireless World reviews of past
conditions,
a few
brief
explanatory words may not come
amiss.
The ionization of the upper
atmosphere—and thus the formation of the region there known as
the ionosphere—is brought about
in the main by the action of the
sun's ultra-violet radiations, and,
since the sun's activity, and hence
the strength of its radiations,
varies over a long period, which
is the sunspot cycle, the condition
of the ionosphere varies likewise.
One property of the ionosphere is
its ability to bend or refract radiowaves—particularly those in the
short-wave range—and thus to
guide them round the earth and,
if its ionization level should vary
over the sunspot cycle, the conditions for short-wave propagation will also change.
Among other evidence of the
variations in the sun's activity
are the sunspots which appear

upon its surface, and these are
regularly examined at the various
astronomical observatories, the
information there obtained being
published in the form of " sunspot relative numbers." The observations made at the different
observatories are correlated at
Zurich and the final number published from there. The final numbers for 1948 are not yet available, however, so for this review
we shall use the provisional sunspot numbers obtained from the
Royal Observatory at Greenwich.
Measurements of the atmospheric
ionization are regularly made at
ionospheric observatories in many
parts of the world and in some
cases records go back as far as
1749.
The correlation between
the two sets of nhenomena, solar
and ionospheric, has been well
established and the ionosphere
does, in fact, respond in a marked
way to variations in the activity
of its producing agent, the sun.
The critical frequency of a
layer is the highest frequency returned by that layer when the
radio wave is sent vertically upwards, and it is proportional to
the ionization existing in the
layer.
For communication over
a distance
the
corresponding
value is the Maximum Usable Frequency, which depends on the
critical frequency, and on the
angle of incidence made on the
layer in order for the wave to be
returned to earth at a particular
distance.
The M.U.F. thus increases from the critical frequency
as the distance over which it is
desired to communicate increases
and, as a rough guide, we could
assume that the M.U.F. for the
maximum distance it is possible
to cover in one hop is about 3.3
times the critical frequency of the
F2 layer.
So far as radio- wave propagation is concerned 1948 was again
a very interesting year during
which the sunspot activity re-

mained, on the average, at an extremely high level.
As a result
the useful frequencies for longdistance communication were also
of an extremely high order. In
fact the general sunspot activity
so far as we can yet tell was
slightly lower than during 1947,
yet it remained at a level which
has been reached only very
seldom since 1749. The last year
—apart from I947—when the
activity was of a comparable
value to that of 1948 was in 1870.
So it is obvious at once that—
whatever other conclusions we

Fig. 1. Mean annual values of
sunspot relative numbers.
may arrive at—I948 was an exceptional year for short-wave
propagation; a year during which
the usable frequencies were higher
than usual and possibly higher
than they may be for many years
to come.
Let us now examine
things in a little more detail.
Course of the Sunspot Cycle.—
In Fig. i are plotted the mean
annual values of the sunspot
relative numbers for a period
covering the whole of the last and
present cycles, it being stressed
that the values for 1948 are provisional only. It is interesting to
note that the publication of the
final sunspot numbers for 1947
has not altered a fact which was
pointed out in last year's review,
namely, that the sunspot activity
during 1947 has been exceeded
once only during the 199 years
covered by the continuous records
and that was 170 years ago, in
1778. It would appear from the
curve that the year of maximum
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between them, especially during
1948. The sunspot activity varied
erratically month by month, of
course, but showed a gradually
increasing tendency from 1945—
the year of minimum activity_
towards 1947 and 1948.
As to
these two latter years it should be
noted that although the general
activity for the year was higher
during 1947 than 1948, the actual
sunspot
maximum
may have
occurred during the latter year,
for we see that the sunspot number for April, 1948, was greater
than that for any previous month
in the present cycle.
There is,
however, an element of uncertainty about this as the 1948
values are, as yet, only provisional.
It is interesting to observe that
after a very considerable decrease
lasting
some
months towards
February, 1948, the sunspot activity then increased to very high
values again, and remained exceptionally high for several further months.
It is to be noted
that the sunspot act'vity during

was
206.2, and in May, 1947,
when it was 201.3.
From the bottom curve of Fig.
2 it is seen that there was a general rise in the noon F2 layer critical frequencies as the sunspot
cycle progressed in its course, due
of course, to the increasing power
of the sun's ultra-violet radiations in ionizing the gases of
which the layer is composed. Between the epochs of minimum and
maximum activity the increase in
the noon critical frequency is seen
to be of the order of 3Mc / s during the summer, and of 8Mc / s
during the winter, implying increases in the M.U.F. for longest
distance transmissidn of about
to Mc / s in summer and no less
than 26 Mc / s in winter.
If we
were to examine the critical frequencies of the other layers, or of
the F., layer for other times of
the day, we should see that they
all showed an increase in accordance with the increasing sunspot
activity, although the actual degree of increase would be different for different layers and times
240
220
200
180

‘,)

14
13
SUNSPOT NUMBER

12
Mc/A

activity in the present cycle was
1947, although the activity during
1948 was only slightly less than
during the previous year.
We
cannot, however, be absolutely
certain about this until the final
sunspot numbers for 1948 are
published.
It does seem to be
strongly indicated, however, that
the maximum in the present sunspot cycle is now past and that,
for some years to come, we may
expect the solar activity to go on
decreasing. However, even when
the final numbers for 1948 are
available, and even supposing
they do show a decrease in
activity, we still cannot be quite
confident that the statement at the
end of the last sentence will be
true, for sometimes the activity,
after decreasing for a time, unexpectedly begins to
increase
again so as to bring about a subsidiary maximum.
We see, from Fig. 1, that so far
the present sunspot cycle has
been markedly different to its predecessor, notably in the time between the epoch of maximum
activity and that of the preceding
minimum, and also in the magnitude of the activity at the maximum. Even if 1948 was the first
year of the decreasing phase in
the present cycle, we see that the
general activity was nevertheless
greater than that during the maximum year of the preceding cycle,
which itself was higher than that
reached during the five preceding
cycles. So that 1948, considered
over a long period of time, was
a year of exceptionally high sunspot activity and, consequently,
one of very high usable frequencies for long-distance radio
communication. During 1949 we
should, always with the reservations already alluded to, expect
the usable frequencies to decrease,
and perhaps to do so somewhat
more rapidly than they did during
1948, but still to be, on the
average, relatively high.
Ionospheric Variations.—In Fig.
2
are plotted (top curve) the
monthly means of the sunspot
relative numbers for each month
of the years 1945-1948, and (bottom curve) the monthly means of
the noon critical frequencies of the
F., layer for the same period, as
measured in England.
There
are
some
interesting
things to note about these two
curves and about the correlation
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values of critical frequency in
summer, and high values in winter, except that there is a small
fall in the critical frequency at
the extreme mid-winter period.
This mid-winter decrease in critical
frequency
has,
in
fact,
occurred without exception during
every year of the present cycle.
Thus the highest values tend to
occur each year about February
and November.
It would appear, from the
curve, that the highest critical frequencies—and thus the highest
usable frequencies for long distance
radio
communication—
occurred during the present cycle
in November, 5947. In December there was a sharp fall in critical frequency, which would have
been expected having regard to
the mid-winter effect just mentioned, but early in 1948 there was
no recovery from this depression
in critical frequency values, as
had been the case during each preceding year. There can be little
doubt that the failure to recover
from the mid-winter fall was due
to the sharp decrease in sunspot
activity which took place during
the last few months of 1947, and
which persisted during the first
three months of 1948. During the
summer of 5948 the sunspot activity was again at a high value,
and the critical frequencies were
but slightly lower than during the
summer of 1947.
Towards the end of the year
sunspot activity again decreased,
and the critical frequencies were
considerably lower than during
the corresponding months of 5947.
Nevertheless, the mean critical
frequency for noon, which in
November, 1947, was 14 Mc / s,
had, by November, 1948, fallen
to 12.3 Mc / s, implying a mean
M.U.F. for longest distance working in these latitudes of about
4f Mc/ s. Of course the M.U.F.s
would have considerably exceeded
this mean value on individual
days, and they would, generally
speaking, have been higher than
this for places to the south of this
country, because the ionospheric
refracting point would then lie in
latitudes where the critical frequency is often higher than it is
in these latitudes. The above fall
in critical frequency as between
1947 and 1948 was thus about
what had been anticipated, for,

Wireless World
quoting from last year's " Ionosphere Review" (
Wireless World,
February, 1948, p. 47) " it would
appear . . . that by November,
1948, the noon mean critical frequency would only have fallen to
about 12.6 Mc / s " and " the mean
noon M.U.F. for longest distance
working in these latitudes should
be of the order of 41.6 Mc / s.
Correlation between Sunspot
and Ionospheric Measurements.—
In Fig. 3 are given (full line
curve) the twelve-months running
average value of the sunspot
number during the present sunspot cycle, and (dashed line
curves) the twelve-month running
average of the noon and midnight
F2 critical frequencies over the
same period, as measured in England.
The object of taking a
twelve-month running average of
these values is to smooth out the
month-by-month fluctuations in
the sunspot activity, and the seasonal variations in the critical frequencies, and thus to render more
apparent the long period effects
in both quantities. It is done by
taking for the mean for the epoch
at the centre of any month the
average of the twelve monthly
means having that month as the
centre.
An examination of these curves
shows that both the noon and the
midnight critical frequencies responded to the changing sunspot
activity relatively faithfully, the
increase as between sunspot minimum and maximum being greater
at noon—when the sun's effect
upon the ionosphere is more direct
—than at midnight.
Although
over most of the cycle the correlation between the sunspot curve
and that for the critical frequencies was remarkably good,
towards the maximum the critical
frequency does not appear to have
increased so rapidly as the sunspot number. Also, there appears
to have been a lag of about three
months in the reversal tendency
of both critical frequency curves
as compared with that for the
sunspot activity. After the maximum there apparently occurred a
subsidiary maximum in the sunspot activity, and then there was
a definitely decreasing tendency.
We must remember that all these
later values are based on provisional sunspot numbers only.
These variations resulted in a flattening out of the critical fre-
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quency curves after their initial
tendency to decrease, although
towards the end of the period a
decreasing tendency again appeared. Nevertheless there has,
as yet, been a relatively small decrease in the average values of
critical frequency since the sunspot maximum.
It is interesting to note that, as
between sunspot minimum and
maximum, the noon critical frequency increased by about 2.08
times and that for midnight by
about 1.96 times, implying increases in the actual ionization of
the layer of about 4.35 times for
noon, and 3.84 times for midnight. In the case of the E layer
the increase in critical frequency
as between sunspot minimum and
maximum was about 1.26 times,
implying an increase in the actual
ionization of this layer of about
1.59 times.
The fact that 1948 was ayear of
higher critical frequencies and
higher M.U.F.s for radio communication than usual justifies us
in classifying it as a year of relatively good short-wave conditions,
particularly on the higher frequency bands. This is so because,
while the ionization of the F.
layer — the principal refracting
layer for long-distance communication—was increased to an exceptional degree, that of the D
layer — the principal absorbing
region—would only have been
increased to a moderate extent.
Thus the M.U.F.s would be exceptionally high and L.U.H.F.
(lowest useful high frequency)
only moderately so, and the band
of useful frequencies would therefore be exceptionally wide.
Practical Results. — An examination of the highest frequencies which were actually
usable during 1948 shows that the
high M.U.F. values indicated by
the measured values of ionospheric critical frequencies were,
in general, well borne out. The
phenomenally high frequencies on
which long-distance communication was effected in October and
November of
1947 did not,
apparently, again become workable, as might have been expected,
during February and
early March of 1948. A glance at
Fig. 2 clearly shows the reason for
this to have been the relatively
low sunspot activity then prevailing and . the failure of the critical

Wireless World

frequencies to rise again after the
mid-winter fall. It is noteworthy
that the highest frequencies usable
in the early spring were lower
than those which became usable in
the late autumn of 1948. Nevertheless, in the early part of the
year frequencies up to 35 Mc / s
were occasionally propagated over
long distances to this country,
while
communication
on
the
amateur 28-Mc / sband was fairly
common on a world-wide basis.
In September communication on
this band became much more
extensive,
and
remained
so
throughout the remainder of the
year. Reception of the Alexandra
Palace television signals occurred
in the West Indies during this
time, and towards the end of
October both sound and vision
transmissions were received in
South Africa. So far as is known
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activity is likely to prevail during
1949, as towards the final months
the future trend is by no means
clearly indicated.
Again, from
Fig. ione cannot be certain that
the decrease indicated by the 1948
annual mean will be maintained.
However, all things considered, it
does seem likely that during 1949
the activity will continue to decrease. We should even be justified
in expecting,
from
an
examination of past cycles, that
the activity is likely to decrease
somewhat more rapidly than it
did during 1948, and in making
an estimate for the running
average sunspot number for the
middle of 1949 to be about 113.
It is probable that if this is the
case the running average of the
noon critical frequencies would
only
have
fallen
to
about
9.6 Mc / s, and that for midnight
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Fig. 3. The full-line curve shows the twelve-month running averages of
sunspot numbers over the present sunspot cycle and the dashed- line curve
the noon and midnight F2 critical frequencies in England.
very few (if any) long-distance
contacts on the amateur 50-Mc / s
band were made during October
and November, although American police signals on the 40-Mc / s
band were frequently received in
this country. Thus, as had been
indicated in last year's review,
the highest workable frequencies
were somewhat below those which
prevailed in the autumn of 1947.
Nevertheless, as has been said,
working frequencies were, on the
whole, relatively high throughout
the year for all circuits.
Forecast for 1949.—It is difficult to tell, from the top curve of
Fig. 3, what degree of sunspot

to about 5Mc / s. So the decrease
in the usable frequencies during
1949 would not appear to be
likely to be very great.
It is not possible here to give
the actual values of critical frequency likely to be reached
during each particular month.
But it would appear, from a study
of Figs.
2 and 3, that by
November, 1949, the noon mean
critical frequency would have
fallen to about 10.9 Mc / s.
This
implies that the mean noon
M.U.F.
for
longest
distance
working in these latitudes should
be of the order of 36 Mc / s, as
compared with about 46 Mc / s in

November,
1947,
and
about
4i Mc/ sin November, 1948. The
"Optimum Working Frequency"
at this time should therefore be
about 30.6 Mc / s.
The detailed specification of the
predicted
0.W.F.s
for
every
direction from this country and
for every month and time of day
during 1949 is a very complex
business, and is beyond the scope
of this article.
In general we
should expect the daytime working frequencies for most circuits
to increase somewhat from their
present values towards the vernal
equinox, as the daytime critical
frequency is likely to rise after the
mid-winter fall. At the same time
the
night-time
working
frequencies should be increasing.
Then, about April, daytime working frequencies should begin to
fall, rather rapidly for east-west
directions, and slowly for northsouth directions, and this effect
should continue to about June.
Night-time
frequencies
should
continue their rise to a peak about
June.
From
June
towards
November there should be a
further increase in the daytime
working frequencies, but of a
smaller order than the fall from
spring to summer. There should
then be a slight fall towards midwinter. The night-time working
frequencies should fall from June
towards mid-winter, and the fall
should be greater than the increase from winter towards June.
Thus one may anticipate that the
year will close with somewhat
lower frequencies being effective
for long-distance communication
than are generally usable at
present.
There may, of course, be a good
deal of medium-distance communication (up to 1,400 miles) on
very high frequencies during the
year, by way of the Sporadic E
ionization, but this is not a
dependable means of propagation,
and is likely to be frequent only
during the months of May to September.
As to the 50-Mc / s
amateur band, it is unlikely, if
the expected decrease in sunspot
activity occurs, to become workable for long-distance communication at any season of the year.
It is quite possible that frequencies
around 40 Mc / s may do so, both
in the spring and autumn seasons.
Summing up the prospects for
1949, therefore, since the sunspot

()0
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activity is likely to be of the order
which occurred at the last sunspot
maximum, good radio conditions
should in general prevail, and
conditions tend to favour the
high, but not the exceptionally
high, short-wave frequencies.

NEWS FROM THE CLUBS
Barnet.—The Barnet Radio Group of
the R.S.G B. has been renamed the
Barnet Amateur Radio Society and
continues to meet on the first Saturday
after the loth of each month at
Bunny's Restaurant, 15, Station Road,
New Barnet.
Sec.: M. R. Jenkins
(G3EIM), 1193A, High Road, Whetstone, London, Nao.
Barnsley.—Meetings of the Barnsley
and District Amateur Radio Club are
held twice a month at the King George
Hotel, Peel Street, Barnsley. Sec.: R.
Hickling, 179, Barnsley Road, Wombwell, Yorkshire.
Birmingham.—A lecture
on
test
equipment will be given to members
of the Slade Radio Society by W. F.
Newell, of the Automatic Coil Winder
Co., on February 4th.
Meetings of
the society are held on alternate
Fridays at 8 in the Parochial Hall,
Slade Road, Erdington, Birmingham,
Sec.: C. N. Smart, no, Woolmore
Road, Birmingham, 23.
Bristol.—Although
having
been
formed only four months, the Bristol
and District S.W.L. Club has a membership of 44. Meetings are held every
third Friday at 7.30 at the Redcliffe
Community Centre, Guinea Street,
Bristol, i.
Sec.: N. G. Foord, 71,
Brynland Avenue, Bristol, 7.
Chester.—The
recently
formed
Chester and District Amateur Radio
Society meets on alternate Tuesdays
at 7.30 at the United Services Club,
Watergate Street, Chester. Next meeting is on February 8th. Sec.: S. H.
Dutton, 17, Victoria Pathway, Queen's
Park, Chester, Cheshire.
Esher.—The radio control of models
will be discussed at the next meeting
of the Thames Valley Amateur Radio
Transmitters' Society on February 204
at 8, at the Caernarvon Castle Hotel,
Hampton Court.
Sec.:
A. Mears,
(G8SM), Broadfields, East Molesey,
Surrey.
Harrow.—A lecture on theoretical
and practical circuit analysis will be
given to members of the Radio Society
of Harrow by S. W. Amos on
February 8th at the Northwick Tea
Rooms, 2o6-208, Kenton Road, Harrow.
On February 2nd the society will hold
a joint meeting with the Edgware and
District Radio Club.
Sec.: J. R.
Pikett, 93, Whitmore Road, Harrow,
Middlesex.
Worthing.—Meetings of the Worthing
and District Amateur Radio Club are
now held on the second Monday in
each month at 7.30 at the Adult Education Centre, Union Place, Worthing.
Sec.: F. T Tooley, 62, Beckett Road,
Worthing, Sussex.

ire14`.0.

BOOK
A Textbook of Radar. By the Staff
of the Radiophysics Laboratory,
Council for Scientific and Industrial Research, Australia. Pp. 579
-Fv, with 31 plates and 347 diagrams. Chapman & Hall, Ltd., 37,
Essex Street, London,
W.C.2.
Price 5os.
Australian counterpart
THISof isthetheAmerican
M.I.T. Radia-
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REVIEW
circuit techniques are either missing
or rather inadequately treated.
Athough a chapter is given to
shipboard radar, it is exclusively
from the naval point of view. Use on
merchant ships is briefly referred to
in the last chapter, on radar navigation, but harbour radar is not.
This important post-war field is still
marked by a gap in radar literature.
The use of symbols and terms is
notably consistent and clear. A
minor exception is that " concentric" is used by one contributor instead of " coaxial"; once erroneously in referring to the resonant
cavities in a magnetron. The British
nomenclature for waveguide and
cavity modes is not given. A commendable feature is the adoption
throughout
of
the
rationalized
M.K.S. system of units. Its value is
particularly marked in the unified
treatment of circuit and field impedance.
M.G. S.

tion Laboratory books on radar. Being all in one volume, even though
a substantial one, the treatment of
the whole of a subject which was
due to an unequalled concentration
of research on an international
scale might be expected to be rathei
superficial. And being, as it is, the
collective work of many authors,
there was an obvious risk of overlapping and inconsistency. A third
risk, which has certainly not been
avoided in all books on radar, is
that an organization engaged for so
long on a war effort might be unable to generalize its outlook.
But all these three risks have eviMANUFACTURERS'
dently been recognized by the unLITERATURE
named
editor,
and
successfully
averted.
There are no recapitulaTechnical
guide
to " Aerialite "
television aerials, and general catalogue
tions of radio engineering in genof aerials from Aerialite, Ltd., Stalyeral, or lengthy historical reminisbridge, Cheshire.
cences, or details of obsolete systems—or indeed excessive details of
New catalogue of acoustic baffles
any particular systems. Mathematics
from Broadcast and Acoustic Equiphas been used as it should be, for
ment Co., Tombland, Norwich.
conciseness and definiteness oX treatLeaflet
describing
demonstration
ment, and has not been misused in
audio-amplifier for schools from A. E.
long theoretical by- ways. The standCawkell,
7,
Victory
Parade,
The
ard of mathematics is, in fact, fairly
Broadway, Southall, Middlesex.
advanced in places, but is presented
very clearly.
Overlapping hardly
Leaflet giving particulars of hea vyexists, and the consistency of style
duty carbon resistors for transmitters
is remarkable when it is considered
from the Morgan Crucible Co., Battersea Church Road, London, S.W.H.
that each of the twenty chapters is
the work of a different author, with
Brochure of electronic instruments,
collaborators.
including cr. oscilloscopes, valve voltThe majority of the book is demeters, a.f. oscillators and stabilized
voted to the principles of micropower supply units, from Furzehill
wave radar, illustrated necessarily
Laboratories, Boreham Wood, Herts.
by war-time equipment and techniques, but not too closely bound to • Catalogue of copper wire, strip and
strand from E. and F. Kaye, Ltd.,
them. A very nice balance has been
Ponders End, Enfield, Middlesex.
observed between theory and practice, and the faults of vagueness on
Illustrated leaflet describing the new
the one hand and mere descriptiveModel P2oB " personal" portable from
ness on the other have been skilthe Marconiphone Company, Hayes,
fully avoided.
• Middlesex.
Judging from the fact that ( exLeaflets describing the " Williamcept in the last chapter) none of the
son "-type amplifier and bass reflex
many references is dated later than
loudspeaker cabinets made by the
1945, the volume went to press some
Rogers Development Co., io6, Heath
time ago. No doubt this accounts for
Street, London, N.W.3.
the exceptionally high standard of
Descriptive leaflet of magnetic-tape
proof reading and book production,
home projector sound conversion kit,
but unfortunately it also means that
and
list of fractional h.p. motors, from
the majority of the references are
Scophony, Ltd., Wells, Somerset.
to unpublished reports, most of the
published work on radar ( especially
Catalogue of television aerials and
in Great Britain) having appeared
brochure describing installation service
since 1945. It is presumably due to
offered by Wolsey Television, Ltd., 73,
this that some important British
Gresham Road, London, S. \'.q.
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SUPERHETERODYNE TELEVISION UNIT
Long-range Receiver

W

HEN
WORLD the
Television
WIRELReESS

ceiver
was
described*,
it was stated that it was suitable
only for moderate-range reception and that a more sensitive
receiver unit for long-range use
would be described later.
The
original straight set has actually
proved adequate for much greater
ranges than were originally envisaged, and many reports of
good reception at 30 miles and
over have been received.
However, it was not intended
for really long-distance reception and a great deal of time and
effort has been put into the
dïvelopment of asuitable receiver.
It is a superheterodyne.
It is
not the need for high sensitivity
which has led to the adoption
of this form of receiver, for it
is easy to obtain all the gain
needed from the straight set;
it is the need for sound-channel
rejection.
The problem of sound-channel
rejection is quite a difficult one
if the vision-channel response
is maintained at the required
value and it has been greatly
increased by the standards chosen

sidered
it
was
decided that
it
should be of a
type which would
be basically suitable for the reception of this
station. This decision alone was
sufficient to
justify the choice
of the superheterodyne, for it demands changes to three coils only
to make it suitable for Birmingham, whereas a straight set would
need changes to at least sixteen.
The design of the set was
started before the Birmingham
standards were known.
From
the outset the use of singlesideband reception was decided
on, partly because the bandwidth is halved and the stage
gain doubled. The main reason,
however, was that it enormously

In this photograph the upper deck of the receiver is shown hinged up so
that access to the underside can be obtained.
for
the
Birmingham
station.
When the design of the longrange receiver was first con* Wireless World, January, February, March,
May, July, August, September,
October,
November and December, ¡se.

helps
sound-channel
rejection.
By picking the sidebands remote
from the sound channel the
spacing between sound and vision
channels is 3.5 Mcis instead of
0.5 Mc/s. It is then easily possible

The receiver is shown here in
the normal position alongside the
cathode-ray tube.
to obtain 4o-db discrimination
without using any rejector circuits.
When this receiver had been
completed and was awaiting only
final testing prior to being described, the Birmingham standards
were announced and it was found
that single-sideband transmission
would be used, the sidebands
retained being those nearer the
sound channel. This is, of course,
the natural choice for transmission, just as the alternative is
the natural choice for reception.
The result of this choice of
transmission standards was to
make the receiver as developed
useless for the Birmingham area.
It also removed most, if not all,
the advantage of single-sideband
reception in easing the problem
of sound-channel rejection, for
it brought back the old problem
of obtaining some 4o-db discrimination for a o.5-Mc/s change
of frequency.
On the announcement of the
Birmingham standards, therefore,
it was necessary to redesign the
i.f. and r.f. amplifier, and it
is this which has in large measure
been responsible for delaying the
publication of this article beyond
the date originally fixed for it.
The main practical difficulty encountered in design has been
that of securing adequate soundchannel rejection with the required bandwidth.
In order to
secure the necessary performance
three rejector circuits have had
to be included.
The receiver as now described
is suitable for reception from
Alexandra Palace.
For Sutton
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ated in the anode circuit of the
mixer. The vision channel comprises three stages followed by a
diode detector, v.f. stage, and a
diode noise limiter.
The sound
channel has two i.f. stages followed
by a diode detector and diode
noise limiter; as in the previous
receiver, no a.f. stages are included, since it is assumed that
most people already have an a.f.
amplifier, or at least a broadcast

Superheterodyne Television Unit—
Coldfield changes to three coils—
two signal and one oscillatorfrequency coils—will be needed.
No other changes are expected
to be necessary, but as the precise
single-sideband standards have
not yet been announced there is a
remote possibility that amodified.
trimming procedure for the i.f
amplifier might be required. Details of the three Birmingham coils
ot.F.
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— 3db and the vision-channel
pass-band is 3Mc/s for — 6db.
The latter extends from jo Mc/s
to 13 Mc/s, the vision carrier being
at the latter frequency 6db below
the maximum response. This is
important if the proper overall
characteristic is to be obtained in
single-sideband operation.
The oscillator operates at 32Mc/s
( = 45-13).
This frequency was
chosen instead of the alternative
I
f
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Fig. I. The complete circuit diagram of the receiver
proper is shown here. Mechanically it is made in
two units connected by ashort length of feeder cable.
The two- valve frequency changer V3, V is preceded
by an r.f. stage V, and on the sound side there are
two i.f. stages V, and V, with the detector and noise
limiter V, and V,. The vision channel comprises
three i.f. stages V,, V„ V10 ,detector V11 ,v.f. stage
V
and noise limiter Vie
3

M

VISION IF.

13

will be given nearer the opening
date of the station.
The receiver has an r.f. stage,
mixer and oscillator which are
common to both sound and vision
signals. These signals are separ-

receiver with pick-up terminals,
which can be used with it.
The intermediate frequencies
are 9.5 Mc/s for sound and 13 Mc/s
for vision.
The sound-channel
pass-band is about loo kc/s for

of 58 Mc/s since it was considered
that greater oscillator stability
could be achieved.
The only
objection to it is the fact that the
second channel interference band
is 16-19 Mc/s instead of 68-71Mc/s.
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signals in the i.f. band. It must
be remembered that in a television superheterodyne the intermediate frequency lies in the
crowded s.w. band, and at high
gain complete screening is necessary if the direct pick-up of
signals is to be avoided.
There is also the question of
avoiding i.f. harmonic interference.
In the superheterodyre
harmonics of the intermedia e

Because stations in this band are
generally stronger there is a
greater probability of interference
for the same image rejection in the
receiver. However, the selectivity
of tuned circuits naturally tends
to be greater below than above
resonance, and this, at least,
partially offsets it.
In practice
no trouble at all from secondchannel interference has been
found.
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intermediate frequency enables
this to be overcome for any given
signal frequency, but it is impracticable to secure freedom
from it in this way over the whole
of the television band. For this
it is necessary to use thorough
screening and to include an
adequate filter after the detector.
The receiver is so arranged in
its mechanical form that it will
fit into the space allocated to it
in the original design.
This has
necessitated building it in two
units mounted one above the
other.
The lower unit includes
the r.f. stage, mixer and sound
channel and the upper the vision
channel.
The circuit diagram is shown in
Fig. 1. The received signal picked
up by the aerial is passed through
a coaxial feeder of 72 ohms
nominal impedance to the input
transformer T,. This is resonant
at 45 Mc/s with the stay capacitance, namely the input capacitance of V,.
Damping is provided mainly by the feeder.
This valve is coupled to the
mixer V, by T,, damped by 11 1.
The two signal circuits give a
bandwidth adequate to embrace

R„
51,11
sW

n.

VT
OUTPUT
C4T
DOOIAIF

0-0IpF

C.,
"2opF

Cs

R40
150 kn.

-

R34
03611

C42
0'01pF

R3S
22011
0 -4.1.

•

6.3V
OCOGN
A
COL
2 0 VISION

3rd VISION I.F.

Very thorough screening of all
parts of the receiver has been
adopted.
Them is far more
screening than is necessary for
receiver stability, but it is needed
to prevent the direct pick-up of

VISION DETECTOR

frequency are inevitably produced
in the detector. If they are fed
back
to
the
signal-frequency
circuits they may beat with the
signal to produce a pattern on the
picture. The correct choice of the

V. F.

VISION NOISE LIMITER

the sound and vision channels.
A separate oscillator valve V,
is used in the interests of stability.
The coil L, is wound with heavy
gauge wire on a polystyrene
former and the turns are cemented

ire less
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in place. All the oscillator components are mounted on the lower
chassis well away from anything
hot and the H.T. supply is taken
from the 480-V line via the potentiometer R 22 , R 23 . This is done
because the direct load on this
line is a stable one—the line and
frame time- base valves, whereas
the 250-V line varies to some
degree with the gain- and focuscontrol settings.
The mixer output at 13- lo
Mc/s for vision and 9.5 Mc/s for
sound appears in the network
T3, Res, C e , L2, C9. T 3 is the
vision coupling transformer tuned
by the stay capacitance and
damped by R„.
The coupling
coil is connected to a short length
of 72-ohm cable which conveys
the vision signals to the upper
chassis.
The circuit L2C, is
tuned to 9.5 Mc/s and applies the

used, largely because of its small
physical size, but there is no
objection to the thermonic diode
and the EA5o is an equally good
alternative.
The load resistor
and by-pass capacitor R„ and
C2, are made smaller than usual
because it is imperative that the
frequency response be good enough
for the peaky waveform of ignition
interference to be retained.
Another diode V7— again a
crystal, but again the EA5o can
be used—acts as a noise limiter.
It is normally conductive and is
maintained so by R 2,returned to
h.t. If the voltage across R„
changes at an audio-frequency
rate it appears with negligible
drop across C 28 and is passed
through the filter R„ C29 to the
output.
If the voltage changes
very rapidly in the positive
direction, however, as it does on
an interference peak, the voltage

Here both units are hinged up for access to the
underneath of the r.f. and sound i.f. unit.

sound signal to the first sound i.f.
stage V,.
Coupled pairs L3C,,, L,C 2o ,
and L,C„, L,C 2, are used between the two sound i.f. stages
and for the 2nd i.f.-detector
coupling respectively.
The five
circuits give a bandwidth of about
roo kc/s.
This is adequate to
prevent minor instability in the
oscillator from affecting the performance and also to permit the
peakiness of ignition interference
to be retained so that the noise
limiter can function.
The selectivity is amply sufficient to avoid
any trace of interference from the
vision signals.
The detector is a diode Ve. A
germanium crystal is actually

across C 28 cannot change rapidly
enough to follow it and V,
becomes non-conductive. V, virttually disconnects the output from
the detector while the interference
peak lasts.
The circuit is very simple and
quite effective in dealing with
ignition interference.
It should
be understood, however, that it
will do little or nothing to reduce
other kinds of interference.
On
the vision side, the inter-unit
cable feeds into Te which is tuned
in the 10-13 Mc/s band and damped by R 24 . T3 and T, together form
a coupled pair of tuned circuits.
Normally each circuit of such a
system is tuned to the same frequency—to
about
mid-band

orld
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which in this case would be 11.5
Mc/s—and the coupling and damping adjusted to give the required
bandwidth.
With the type of
coil used, however, it has been
found impracticable to obtain
sufficiently tight coupling between
the two windings of T3 and T,
for adequate overall coupling.
About 1ft. of cable is used and
its main influence is its capacitance of about 25pF. It is necessary to step-down at each end
sufficiently to make this capacitance of negligible importance and
with this step-down the coupling
in the transformers is inadequate
for the required bandwidth.
T3
and T e , therefore, have their
resonance frequencies staggered
somewhat.
The bandwidth is
obtained but the mixer- 1st i.f.
stage gain is reduced somewhat.
A trap circuit L, and C„ is
coupled to l', by C 32 . It is a
sound-channel rejector and gives
about
2odb attenuation when
adjusted so that C 32 resonates with
the combination of L, and C 33 at
9.5 Mc/s. L, and C 33 then exhibit
parallel resonance at about io
Mc/s and at this frequency they
have negligible effect.
The cutoff is thus very sharp. At higher
frequencies the trap has the effect
of loading the coupling capacitively so that R 24 and Te must be
lower than would otherwise be
necessary.
The first and second and second
and third i.f. stages are coupled
by L, and L10 respectively, the
circuits being tuned by stay capacitance and the resonance frequencies staggered.
Traps comprising C„, C3,, L, and Cee, Cee,
L,, are connected across the
couplings. They are similar to the
first trap already described but
are more loosely coupled and give
about 10-12-db rejection apiece.
The overall sound-channel attenuation is then about 40-45db, all
provided by the three traps.
A double-wound coupling T,
is used between the last i.f. valve
and the detector V11 . This valve
has a filter choke L1, which is
wound to be self-resonant at the
intermediate frequency and the
load resistor R„ has a compensating inductance L„ in series with
it.
The v.f. stage is V II and this
part of the circuit is identical
(Continued on page 65)
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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

Polar Diagrams :

I.

Dipole arid Reflector.

" Veerod " Television Aerial to
Combat Interference.
From
correspondence
received,
there still appears to be doubt as
to when a * z " Veerod " inverted " V"
television aerial should be used.
If reasonably well situated within
zo-13 miles of atelevision transmitter,
but in a bad location for interference,
say from cars, remember that this
aerial, although directional along its
axis, has a polar diagram with a very
well defined minima.
Fig. 2 in
illustration.
There is an excellent
example of its performance in connection with an installation carried
out near the " Belling- Lee" factory
at the " Half-Way House," Er:field,
on the Cambridge ' Arterial Road.
The inverted " V" dipole looks at
Alexandra Palace right up the road,
it is parallel to the road, but car
interference is at an absolute minimum.
It is worth while remembering that
a dipole and reflector looking at the
transmitter, has its minima behind
it, whereas in the case of the inverted
" V," the minima is at right angles
to its axis, but do not forget that the
dipole and reflector is advantageous at
long distances.
Suppression on Board Ship or
elsewhere with 110 volts supply.
It is not a usual custom of ours to
publish
testimonials
unless
our
'2. LIDS. Set
Lead
Suppressor.
63/(2 amp.)

readers are likely to derive some
benefit therefrom.
Recently we
had a letter from the Chief Officer
of
S.S. " Empire
Aldgate"
as
follows :—
" I feel that I must write and
congratulate you on your model
L.3oo Suppressor which I have
recently fitted to my Ito V. D.C.
radio.
Previous to my fitting it,
dynamo interference was such that

2.

Veerod.

3.

Dipole

Iwas unable to
receive any of
the
medium
wave
stations
unless they
were close and
powerful.

I had tried
fitting condensers to the mains
without
success,
the
roar
of
interference being as strong
as
ever.
You can imagine therefore
that when a radio salesman claimed
that the Belling-Lee L.3oo would
do the trick, Iwas, to say the least,
sceptical.
The most that I hoped for was a
reduction of interference but to my
surprise, the interference was completely subdued after fitting your
suppressor.
What a relief to tune from one
station to another without having to
almost switch off the set so that I
wouldn't be deafened by interstation roar and also to be able to
listen to weak stations without
interference.
Apart zrom the L.300 fulfilling
the purpose for which it was designed,
Iam quite pleased with its compactness and workmanship. I would
suggest that you could find a quick
and ready sale for the L.300 to shipboard radio owners if you advertised
in the appropriate publications."
Yours faithfully,
(Signed) J. Richardson,
Chief Officer.
Now in many cases the L.3oo* 2 is
not the most suitable suppressor to
use on normal ships' mains ( zzo volts
D.C.) due to the fact that it is
designed for a maximum current
loading of z ampere at 240 volts,
and the current drawn may be such
as to cause overheating or continual rupturing of fuses.
For this
reason we would normally recommend the L.303* 2 suppressor which
has a maximum current loading of
2 amperes.
Set Lead Suppression on Large
Radiograms.
The L.303 suppressor is also
generally recommended on large
radiograms or any equipment which
might require up to two amperes.

" Coronette " Silent Aerial Discharger.
Precipitation or rain static is
rather amisleading term for the most
amazing effect caused by rain under
certain conditions, and in certain
locations.
The phenomenon was

described by us very fully in this
page and subsequently was subject
of an article written by F. R. W.
Strafford
and
published in
the
December 1948 issue of " Wireless
World." The answer to most cases
is the " C,oronette "* 3 which is in fact
a silent discharger normally plugged
into the top of the " Skyrod." This
discharger is made up of a " wick"
soaked in a partially conductive
solution, the end of the wick is
teased out and therefore presents a
very large number of highly resistive
points in parallel.
It is not our
object to re-print the article mentioned above, but we would add that
if this conductive wick gets wet, it

0 3.

" Corcinette" wick discliarecr 1..643

U.K. Patent applied for.

would cease to function 'as desired,
therefore it is enclosed in a plastic
cover.
An attenuation of nuisance
noise of the order of 40 db is general
on the control aerial. This cannot be
guaranteed as conditions do vary
and approximately similar noises
may be due to entirely different
causes.
Humming or Whistling of Television Aerials.
We have reports of a very small
proportion of these aerials setting up
noises in wind. The noises appear
to be amplified down the chimney,
and are not confined to our aerials.
We are thoroughly investigating
the matter and encourage any user
of our aerials so troubled to write,
giving dealer's name, date of installation and all relevant information.
" Veerod " Inverted " V " Television Aerial L.606 (
London), L.635
(Birmingham). £4/101-.
2. * Set lead suppressor L.300/3 ( 1
amp.) all wave, 59/6.

BELLING & LEE LTD
CAMBRIDGE

ARTERIAL ROAD. ENFIELD. MIDDX

ENGLAND
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UART1 CRYSTAL UNITS
Low

temperature

co-effie

Patented rodal suspension - Mounted
independent of climatic conditions.
High

stability.

Small

Exceptietal

size. 3" x 1" overall exclu

standard miniature deaf aid valve socket.

FOR FREQUENCY SUB- STANDARDS'
Type JCF/200,
0.01%.

100 KC/S.

Available from stock adjusted to

Higher accuracies supplied to special order.
PRICE

The type JCF/200 unit illustrated is representative of the wide range
of vacuum type unit available for low and medium frequencies.

SALFORD

ELECTRICAL

PEEL WORKS. SALFORD 3. LANCS
P

Otrlf

THE

INSTRUMENTS

Telephone BLAckfriars 6688 ( 6 lines)

GENERAL

4)appp _Wet» Year

ELECTRIC

to our

£2-15-0
LTD.

Telegrams & Cabl-2,s SPA RKLESS Manchester
CO.,

IMIIIMMS

LTD.,

OF

ENGLAND

5upporter5
assisted by

Zhe 114cvo eleven Vatvc

Dembonic Cotwole
which provides coverage for the Televisio, Sound band,
in addition to two Short, Medium, and Lorg Wave bands.
Circuit: R.F., Oscillator, two l.F. with Variable Selectivity, Diode
Detection, Magic Eye indicator, two Tone Control Valves, terminated by
our latest paraphase coupled push-pull amplifier with negative feedback, driving aPhase : nverter Dual Suspension Auditorium Speaker.
A combination that net only covers the Television Sound band, but provides
the best possible reproduction, compatible with transmission.

PRICE £80.2.6 including purchase tax
AGENTS: Barnes & Avis, Reading: Bowers & Wilkins, Worthing; Binns
Ltd., Newcastle ; Dalton 8. Sons Ltd., Derby; Clark & Sons, Isle of ‘Afght ;
Hickie & Hickie Ltd., Reading ( and branches) ; Holley's Radio Stores, London,
S.E.5 ; Jewkes & Co., Birmingham ; Thomas Lynn & Sons, Andover; Merriotts
Ltd., Bristol ; Needham Engineering Ltd., Sheffield ; Pank's Radio, Norwich ;
Sound Ltd., Cardiff; Bernhard Smith, Barnstaple ; Sound Services, Jersey,
Ci ; Precision Services, Edinburgh ; Seals Ltd., Southsea : G. E. Samways,
Hazel Grove: Weybridge Radio Electric, Weybridge ; West End Radio,
Farnham ; Valiance & Davison Ltd., Leeds ( and branches).
Overseas Stockists i
n Canada, South Africa, Channel Islands, etc.

%ounb Sate

Ltb

London Office : 57, St. Martin's Lame, W.C.2.

WEST STREET,
FARNHAM, SURREY
Telephone : Farnham 6461 2 3.
.

Telephone : Temple Bar 4284.
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Superheterodyne Television Unitwith that of the straight set
previously described.
A noise
limiter V„ has been added, however. This comprises V„, C„ and

65

The output signal is negaR„.
tive going and the control R„
is set so that over the whole range
of normal output voltages the diode
is
non-conductive
and
does

COMPONENTS
The parts in this list are the ones employed in the original model. Any
components of the same electrical specification and suitable physical dimensions can be used.
RESISTORS
(4 watt unless otherwise stated)
33 a .. .. .. .. Erie
r5o a .. .. .. .. Erie
2 ka, 3 W, variable wire-wound Reliance Type T.W.
R„, R9,R38 ,R„
too kf/
..
.. Erie
R„ 12,, R12 , Rli ,
R„, R27 ,R„, R„ 470
Erie
2.2 kO
Erie
12 7,12 20 ..
2.2 MD
Erie
R10 ,R4I ,R23
Erie
47 kn
RI3 ,R„, 12 2„
3.3 ka
Erie
R14 . .
330
Erie
R„, R„
. • 220 ("1 . .
Erie
• • iMkIla ..
R18 ,R21
Erie
R„
• • 33
..
Erie
• • roo kIl, iW
Erie
R22 • •
R„
• . 4.7 kn • •
Erie
R„, R„
• . 3.5 ka, 3W .
Erie
•150 kfl, 3 \V, variable
Reliance Type S.G.
R40 • •
R1,R„
R2,R„, R", R„

CAPACITORS
Cl, C2, C8, C5, C„, o.00t #£F, mica ..
C14 ,C29 ,Ca7 ,C43
C4,C9,C19 ,C20 ,C„, Io° pF, silvered-mica
C25 ,C„, C„, C„
Cs,C„, C44 .
5pF, ceramic ..
Cu, .. .. .. 25 ± 25 pF, split stator
Cu ,C„, C„ .. ro pF, ceramic ..
C„, C„ .... .. 25 pF, silvered-mica
Ce,C7,C„, C„, Cl
C2I ,C22 ,C23 ,C27 ,
J-0.01 tiF, 500 V, tubular paper..
C34 ,C„, C36 .C40 ,
C„, C„, C„, C„,
C49 ,C„
C28 ..
C30 ,C„
o.i e tubular paper ..
8
electrolytic
C31 • •

F,
g.,

pF, ceramic ..
16 µF, electrolytic
500 pF, mica ..
8I.LF, electrolytic
20

Dubilier Type 635
Dubilier Type 5811W
T.C.C. Type CC3ra
Eddystone Type 583
Dubilier Type CTD3ro
Dubilier Type 5811W

nothing. A peak of ignition interference, however, which makes
the output voltage drop below
the peak-white level brings the
diode cathode below its anode
potential.
It then conducts and
prevents the output voltage from
falling appreciably further.
Its main function is to prevent
the worst effect of ignition interference,
the defocusing of the
scanning spot. The normal white
blotches of interference are replaced by white pin-points which
are much less noticeable.
The
circuit is effective, but it requires careful adjustment of R 40 ;
of this, noise later.
(To be continued)

NEW DOMESTIC
RECEIVERS
l'WO new versions of the Model
5oo have been introduced by
Ace Radio, Tower Road, London,
N.W.ro. Model 5ooT covers the socalled trawler band ( 70-2oorp) in
addition to 16-50 in, 200-55om and
goo-2,000m and COSIS £22 I8S rod
including tax. Model 500E, which is
for export only, has short-wave
ranges of 13-45 m and 35- room to
meet the requirements of those
countries with services on the 6o m
and 8o m bands, but where longwave reception is not required.
Denco (Clacton), Ltd., 355 / 9.
Old Road, Clacton-on-Sea, Essex,
have developed an inexpensive uni-

Dubilier Minicap T.C.0
Type 543
Dubilier Type 635
T.C.C. Type 343
T.C.C. Micropack,
Type CE
Dubilier Type CTS310
Dubilier Type CT165o
Dubilier Type 635
Dubilier Drilitic BR85o

VALVES
VI,V2,V4,V3,V8,V9,V10 ,V„
V„ V7,Germanium crystal-valves
V„, V13

Mullard EF5o
Mullard EC52
B.T.H. CGI
Mullard EA5o

MISCELLANEOUS
Coaxial-cable plugs ..

Belling- Lee Type
L6o4/P
Coaxial-cable sockets ..
Belling-Lee Type
L604/S
Polystyrene tube, iin outside diameter
Denco
4-in inside diameter
Denco
Polystyrene varnish ..
Denco
Coaxial cable ( for aerial feeder and inter- unit con- T.M.C. Type P.T.I.M
nection)

Denco Model DR23 broadcast
receiver.
versal superliet (3 valves + rectifier)
covering medium and long waves.
It makes use of the Mullard B8A
range of valves and has a UCH42
frequency changer, UAF4r pentodediode, UL41 output and UY4r rectifier.
The price is £ 12 I9S gd
including tax.
A new console television receiver
Model TSCgr is announced by E. K.
Cole, Southend-on-Sea. It is based
on the TS46 table model and makes
use of a yin tube. The price is £75
including tax.
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Television at Home and Abroad • Ship's
Radio • Components Show
Faraday Lecture
THIS
year's
I.E.E.
Faraday
1 - lecture is on television, and will
be given by Sir Noel Ashbridge,
Director of Technical Services of the
B.B.C., and H. Bishop, Chief Engineer, B.B.C. By means of demonstrations the evolution of television
will be traced and the latest B.B.C.
outside broadcast equipment will be
used to televise from the platform to
receiving sets standing amongst the
audience.
The lecture will be delivered at
the Central Hall, Westminster, London, S.W.r, on February i6th at
6.30 and also at various centres
throughout the country. Admission
will be by ticket obtainable from
the I.E.E., Savoy Place, London,
W.C.2, in the case of the London
meeting and from I.E.E. local secretaries for other centres.

Second Thoughts in
France
THE French decision to adopt
819-line
standards for
the
national television service ( reported
in our last issue) has not met with
general and warm approval in the
French technical press.
Fears of
long delay are commonly expressed,
and one journal (
La Radio Française) goes so far as to say " The
premature choice . . . . has been a
mistake . . . We should have done
what has been done in England,

which has acted logically, and can
boast today of having 8o,000 receivers in London.
I defy anyone
to prove that there are more than
3,000 in Paris."
On the other hand, the journal
Radio Technical Digest, after quoting the Wireless World Editorial for
October in support of the British
decision says, " Certainly, the arguments of our English friends are
very convincing—for them.
But
they are hardly valid for us . . . ."
The writer goes on to express the
view that the problems of international programme exchanges will
be overcome.
It is announced that four channels in the band 162-216 Mc/ s will
be used for the new system.

Marine Single Sideband
THE new Cunard White Star liner
Caronia, which recently made
her maiden voyage to America, is
of some 34,000 tons and although a
big ship, space does not permit
such lavish radio accommodation as
in her sister ships the two Queens.
Transmitting and receiving equipment is, nevertheless, segregated
but in adjacent rooms.
As the new vessel will undertake
lengthy cruising voyages, the single
sideband system of radiotelephony
has been installed so that passengers
may telephone to Europe and
America from almost any part of
the world. Some of the advantages
expected from the single sideband
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installation can be stated briefly as:
improved signal-to-noise ratio for a
given transmitter power, less distortion due to selective fading and
multi- path propagation and narrower bandwidth compared with
double sideband working.
The transmitter is rated at 300
watts R.F. output and will transmit on a single channel with a single
sideband and an attenuated carrier.
Its frequency range is 4 to 22 Mc/s.
Either sideband can be selected by
the receiver and although it will
initially operate on a single channel,
it is actually a double channel set.
The single sideband equipment is
designed by Standard Telephones
and Cables and the radio installation has been supplied and fitted by
the International Marine
Radio
Company.

R.C.M.F. Show

A S already

announced the annual
exhibition of radio and electronic components, materials and
test gear, organized by the Radio
Component Manufacturers' Federation will be held at Grosvenor
House, Park Lane, London, W.r,
from March 1st to 3rd ( ro a.m.6 p.m.).
There will be ro6 exhibitors—a
slight increase on last year's total—
and valve manufacturers are included for the first time this year.
Admission is restricted to holders of
tickets which are obtainable from
the R.C.M.F., 22, Surrey Street,
London, W.C.2.

R.N.V.(W.)R.
nsURTHER

to our announcement"
in the December issue of the reformation of the Royal Naval Volunteer ( Wireless) Reserve, we recently
had an opportunity to see over the
London training centre in the Admiralty building in Whitehall.
It has a well-equipped radio
station consisting of a 300-watt
C.W. and R/T transmitter, several
CRroo and Hallicrafters receivers
and the latest Naval V.H.F. telephony transmitter-receiver.
A part' of the accommodation is
laid out for instruction in morse,
the wiring being arranged so that
the exercises transmitted from an
Admiralty station near Portsmouth
especially for the R.N.V. ( W.)R. on
certain evenings of the week, can be
relayed to all headphone points.
Reservists must attain a speed of
18 w.p.m. in sending and reading
morse in order to qualify for a home
station. This comprises a 3o-watt
C.W. transmitter, Hallicrafter receiver and power units.

E.M.I. Report

DEFERRING
RECEIVING ROOM in the S.S. Caronia showing the W/T receiver and,
in the right background, the single sideband receiver.

to the manufacture
of magnetic-tape recorders during his address at the seventeenth
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annual general meeting of Electric
and Musical Industries, Sir Ernest
Fisk stated that instruments costing
£55 0 have been shipped to 14
different countries including the
U.S.A. Plant has been installed by
the company for the manufacture
of magnetic tape.
He also stressed, if it needed any
emphasis, that, whilst British television had been standardized at 405
lines, manufacturers in this country
are not limited to these standards,
and are in a position to supply
equipment to other specifications.
In the case of E.M.I., equipment of
625 lines or even higher, if desired,
can be supplied.
E.M.I. is standardizing two sizes
of tubes for its receivers— min and
15in.
PERSONALITIES
A. J. Gill, B.Sc.(Eng.), engineer-inchief of the G.P.O., was created a
Knight Bachelor in the New Year
Honours. From 1944 until he succeeded
Sir Stanley Angwin in 1947 he was
deputy engineer-in-chief. Mr. Gill was
recently appointed a vice-president of
the I.E.E.

A. J. GILL, B.Sc. (Eng.), who
is created a Knight Bachelor.
R. T. B. Wynn, M.A., assistant chief
engineer, B.B.C., has been appointed
a C.B.E. He joined the B.B.C. from
Marconi's W.T. Co. in 1926. He is a
vice-chairman of the I.E.E. Radio Section for this Session.
V. Ijodd, who has been appointed an
0.B.E., held various posts in the Air
Ministry—which he joined as a uireless
operator in two—until his transfer to
the Ministry of Civil Aviation, where
he is now an assistant director of
telecommunications.
J. Arnold, production manager at
Dubilier's Kirkby ( Liverpool) factory,
has been made an M.B.E.
He has
been with Dubilier over 27 years.
J. K. Bradley, M.B.E., has been
appointed chief engineer of the new
company, Philco (Overseas), Ltd. He
joined the Philco organization in this
country 'in my, and during the war
served as a Major in the R.E.M.E.
Prior to joining Philco he was with
Cossor's.
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Mall

Hugh S.
Pocock, our managing
editor, has been appointed a director
of our Publishers, Iliffe & Sons Ltd.
He is also managing editor of our associated journals Wireless Engineer and
Electrical Review and managing director of Electrical Review, Ltd.
Geoffrey Parr, who has been editor
of Electronic Engineering since its inception in 1941, has resigned to join the
Board of Chapman and Hall, Ltd.,
book publishers.
H. G. Foster, M.Sc.,
late of Birmingham University, has
been appointed to succeed Mr. Parr.
R. G. Clark has resigned his directorship of the Ferguson Radio Corporation
and is taking up an appointment in
th u 1..S 1.

Consol.— A brief description of the
use of Consol and complete details of
the service and coverage provided by
the existing four stations—Bushmills,
Stavanger. Lugo and Seville—are given
in the pamphlet - Consol— An Aid to
Navigation" (M.C.A.P. 59) published
by H.M.S.O., price is.

IN BRIEF
Licences.—With television licences
totalling 82,40o, the number of receiving licences in force in Great Britain
and Northern Ireland at the end of
November was 11,422,400. The month's
increases in sound and
television
licences were 93,000 and 8,600, respectively.
Marine
Radar.—Of
the
43o-odd
British merchant ships fitted with
radar gear at the end of the year, about
280 were equipped with the Admiralty
Type 268 set. So far, only three civil
sets—Cossor, Metrovick and KelvinHughes—have received the Ministry of
Transport's certificate of conformity
with the agreed performance specification.
Physical Society's Exhibidon.—The
33rd annual exhibition of scientific
instruments and apparatus organized
by the Physical Society will be held
in the Physics Department of Imperial
College, Kensington, London, S.W.7,
from April 5th to 8th. Admission will
be by ticket, valid for a specified session, available from Fellows of the
Society, exhibitors and most of the
learned societies.
Piped Television.—It is understood
that the Westminster Council has
approved the wiring of all its flats on
the Pimlico and Cambridge Street
housing estates for relaying television.
Each block of flats will be equipped
with a receiving aerial, from which the
signal will be fed via an amplifier and
distribution units to each flat.
The
weekly rental will be 4s 51d for the
first year and subsequently 3s 6d. The
tenants will, of course, need their own
standard television receivers.
Grad. Brit. I.R.E. Exam.—Cundidates for the next graduateship examination for the British Institution
of Radio Engineers must make application by April 1st.
The examination
will be held in London, Manchester,
Birmingham,
Glasgow,
Edinburgh,
Cardiff, Bristol, Blackburn, Newcastleon-Tyne, Belfast and Dublin on May
19th and 20th.
Electrical Trades Union.—A radio
and electronic engineers' branch of the
E.T.U. has been formed in Liverpool.
Details of the weekly meetings are obtainable from the secretary, E. A.
Stevenson,
6,
Woodhall
Avenue,
Wallasey, Cheshire.
Correction.—The reference at the end
of " Electronic Circuitry" ( page 24.
Jan. issue) should read " Dome, R.B.
Electronics, Dec., 1946, p. 112."

R. T. B. WYNN, M.A., who
has been appointed a C.B.E.
Marconi V.H.F. gear was recently
used to transmit photographs from a
warship at sea to a shore station by
Kemsley Newspapers as a further extension œ their" Business Radio"
licence.
Ten - watt
transmitter - receivers, Type Hx6, were installed in
the destroyer Finnistere during fleet
manœuvres, and at the Lizard (Cornwall) lighthouse. The received pictures
were transmitted by line from the
Lizard to London.
G.E.C.—To facilitate the control of
marine traffic in the port of Dundee,
pilot cutters have been equipped with
G.E.C. two-way radio-telephones. The
to-watt F.M. shore station and the
small transmitter- receivers installed in
each cutter operate on about 70 Mc/s.
The Abertay lightship in the Firth of
Tay has also been equipped with
similar gear
B.S.R.
Recording. — Birmingham
Sound Reproducers, in co-operation
with A. C. Farnell, Ltd., recently
undertook the recording of the whole
day's civic functions arranged in connection with the opening of Hull's new
City Hall. It entailed the use of some
20 miles of special line and over sixty
1310 records were made. The arrangements included the use of a radioequipped car in the procession which
was granted a frequency for that occasion.
Standard
B.S.R.
recording
equipment was used throughout.
FROM ABROAD
Canada-U.S. Television.—Because of
Canada's proximity to the United
States and the possibility of exchanging television programmes between the two countries, the American
standard of 525 lines is being adopted
for the Canadian television service.
S.T.C.—Sweden's new too-kW broadcast transmitter at MI-by, supplied by
Standard
Telephones
and
Cables,
operates on 1,131 kc/s. It is believed
to be the first medium-wave broadcast
transmitter to have incorporated a
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grounded-grid amplifier. It is claimed
that the distortion products do not exceed zper cent up to 95 per cent modulation over the frequency range of 5
to ro,000 cis with an average mains
conversion efficiency of 38 per cent.
International
Exhibition. — The
French Radio Council advises us that
an international exhibition of radio
components, accessories and measuring
instruments will be held from February
4th to 8th at the Exposition Park,
Porte de Versailles, Pans ( 15 eme)
Amateurs in Germany.—With the
introduction on January 1st of the
various changes in the international
allocation of call signs in accordance
with the Atlantic City Convention,
amateurs in Germany are now using
a two-letter prefix.
Only
Allied
amateurs are so far licensed in Germany and the prefixes used are: DL2,
British zone; DL4, U.S. zone; and
DL5. French zone. When Germans are
licensed, which is expected very soon,
they will be allocated DLL 3, 6, 7, 8,
9, and o.
Radio Seac.—The power of the Radio
Seac transmitters at Colombo, which
are to be taken over by the Ceylon
Government, was given as 7.5 kW only
in our last issue. A power of roo kW
is employed on some frequencies.
INDUSTRIAL NEWS
Test Gear Exhibition.—A two-week
exhibition is being staged by Marconi
Instruments at their London Showrooms, ro9, Eaton Square, London,
S.W.r.
Admission to the show—open
Monday to Friday from February 21st
to March 4th—will be by ticket obtainable either from Marconi Instruments,
Ltd., St. Albans, Herts, or the above
address.
Ekco in India.—An agreement has
been concluded between E. K. Cole
and the National Radio and Engineering Co. of Bombay for the establishment and developmeirt of radio manufacture and distribution in India.
Plans are provided for the production
of receivers, components and electronic
equipment.
Philco.—Reference was made last
month to the formation of the new
company,
Philco (Overseas),
Ltd.,
which is now responsible for the design
and production of British-made Philco
sets. Another company has now been
formed, Philco (Great Britain), Ltd.,
which has been granted the franchise
(sales, service and advertising) of Philco
products in this country.
These
announcements have coincided with
changes in the organization of the
Radio and Television Trust which,
through its subsidiary, Philco Radio
and Television Corporation, has previously been responsible for marketing
Philco products in this country.
It
has now discontinued the manufacture
of radio and television receivers and
has wound up the Philco Radio and
Television Corporation.
S.T.C.—The Rectifier Division of
Standard Telephones and Cables has
now been established in new premises
at Warwick Road, Boreham Wood,
Herts.
The premises were used as a

shadow factory for rectifier disc manufacture during the war.
The sales,
engineering and production sections are
in adjacent buildings.
Changes of Address.—The Sheffield
office of Wild-Barfield Electric Furnaces and G.W.B. Electric Furnaces
is now at 4, Paradise Square, Sheffield, r (Tel.: Sheffield 22776). General
Electrical Radio Co., manufacturers of
the " Mighty Midget"
receiver
described on page 24 of the January
issue, have moved to 21-24, Shene
Street, London, E.C.r.
L.R.S.—The price of the Goodman's
Standard r2in speaker was misprinted
in the advertisement of the London
Radio Supply Co. in our last issue.
The correct price is £6 15s.
Audix.—A London sales office has
been opened by Audix, Ltd., at 116,
Gloucester Place, W .I (
Tel.: Welbeck
95 25)•
Wolsey Television, Ltd.—This company's telephone number was incorrectly quoted in the last issue.
It is
Brixton 6651/2.
EXPORT
B.o.T.—Organizational changes in
the Board of Trade are announced.
The Commercial Relations and Treaties
Dept. and the Export Promotion Dept.
have been amalgamated and are now
known as the Commercial Relations
and Exports Department.
Uruguay.—Tenders are called for by
the Uruguayan Director-General of
Communications for the supply of two
"diversity" receivers for C.W. and
R.T.
The specification and further
particulars are obtainable from the
Board of Trade (Commercial Relations
and Exports), Room 1076, Thames
House
North,
Millbank,
London,
S.W.r, quoting reference EPD.55447/48.
South Africa.—Tenders are called for
by the Department of Posts and Telegraphs, Pretoria, for E.H.F. frequencymodulated equipment to be used in
conjunction with a carrier telephonetelegraph system. The specification is
available from the above address,
quoting reference EPD.42958/48.
Argentina.—Agencies for radio components are required by Compania
Comercial " Meryland," of 13o1, San
Juan Stret, Buenos Aires. Particulars
of the company, whose activities cover
Uruguay as well as the Argentine, are
obtainable from the above address,
quoting reference EPD.42664/48.
MEETINGS
Institution of Electrical Engineers
Faraday Lecture.—" Television" by
Sir Noel Ashbridge, B.Sc. (Eng.) and
H. Bishop, C.B.E., B.Sc. (Eng.), at
6.30 on February 16th at the Central
Hall, Westminster, London, S.W.r.
Radio Section.—" The Development
of Magnetic-Tape Recorders," by E. M.
Payne at 5.30 on January 26th. (Joint
meeting with the Acoustics Group of
the Physical Society.)
"Direction-Finding Site Errors at
V.H.F.," by H. G. Hopkins, B.Sc.,
Ph.D., and F. Homer, M.Sc., and
"Scattering of Radio Waves by Metal
Wires and Sheets," by F. Homer, at
5.30 on February 2nd.
Discussion on " Water-Cooling versus
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Air-cooling for High-Power Valves,"
opened by J. Bell at 5.30 on February
r5th.
All Radio Section meetings will be
held at the I.E.E., Savoy Place, London, W.C.2.
Cambridge Radio Group.—" Noise
and Bandwidth," by L. A. Moxon,
B.Sc., at 8.15 on January 31st, at the
Cavendish
Laboratory,
Cambridge.
(Joint meeting with the Cambridge
University Wireless Society.)
"Television," by D. Jackson, at 6.o
on February 22nd, at the Cambridgeshire Technical College.
Mersey and North Wales Centre.—
Faraday lecture on " Television" at
6.45 on February 2nd, at the Philharmonic Hall, Hope Street, Liverpool.
"The Application of F.M. to V.H.F.
Multi-channel
Radio-telephony,"
by
J. H. H. Merryman, M.Sc., and R. W.
White, B.Sc., at 6.30, on February 7th
at the Liverpool Royal Institution, Colquitt Street, Liverpool.
North-Eastern Radio Group.—A discussion on " Energy Conversion Devices for Electrical and Electronic
Measurement of Non-Electrical Quantities," opened by J. C. Findlay at
6.15 on February 21st, at King's College, Newcastle-on-Tyne.
North-Western Centre.—Faraday lecture on " Television" at 7.30 on
February 9th at the Houldsworth Hall,
9o, Deansgate, Manchester.
North-Western Radio Group.—" Aids
to Training—The Design of Radar Synthetic Training Devices for the R.A.F.,"
by G. W. A. Dummer, M.B.E., at 6.30
on February 23rd at the Engineers'
Club, Albert Square, Manchester.
Television Society
"Television Transmission and Reception at 48o Mc/s," by M. Morgan,
M.Sc., at 7.0 on January 26th, at the
C.E.A., 164, Shaftesbury Avenue, London, W.C.2.
Radio Society of Great Britain
Annual general meeting at 6.30 on
January 28th at the I.E.E., Savoy
Place, London, W.C.2. The discussion
on 420-Mc / s work announced last
month will not be included.
London
Meeting. — "Impedance
Matching" by H. A. M. Clark, B.Sc.
(Eng.), at 6.30 on February 25th, at the
I.E.E.
British Sound Recording Association
"Disc Recording and Reproducing
Styli," by S. R. Lance, at 7.0 on
February 25th at the Royal Society of
Arts, John Adam Street, London,
W.C.2.
Institute of Navigation
A symposium of papers on operational aspects of marine radar at 2.30
on February r8th at the Royal Geographical Society, 1, Kensington Gore,
London, S.W.7.
British Institution of Radio Engineers
London Section.—A discussion on
"Electronic Equipment for the Engineer," at 6.o on February 57th at the
Royal Empire Society, Northumberland Avenue, London, W.C.2. (Joint
meeting with the Institution of Production Engineers.)
South Midland Section.—" Ceramic
Capacitors," by W. G. Roberts, B.Sc.,
at 7.0 on February 24th at the Technical College, The Butts, Coventry,
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EXTREME SENSITIVITY. Perhaps 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.

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 zoovolt-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.

MICROPHONE INPUT
Input required for full drive
0.8 millivolts
Impedance - - 1megohm
GRAMOPHONE INPUT
Input required for full drive
90 millivolts
Impedance - - 0.2$ megohm
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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 :-

e Welly*

IN YOUR OWN INTERESTS first find out the
regulations governing the above examinations before
taking a course of study.
We will gladly supply the necessary information
together with our FREE BOOKLET which gives
details of POSTAL and ATTENDANCE courses
covering the above and other examinations-Postal
Courses in Radio, Television, Maths, etc.- 2 and 3
year Day Courses in Telecommunications Engineering.
The booklet also contains particulars of EXEMPTIONS from I.E.E. and Brit.I.R.E. examinations to
holders of C. 8e G. certificates covered by our courses.
Special terms for groups of five or more postal
students enrolling together.
Students
not requiring full courses may take parts
at correspondingly reduced fees.
Write for Booklet to:

E.M.I. INSTITUTES LTD.
Dept. 16a 43 Grove Park Road, Chiswick, London, W.4.

AMPLIFIER
CENTURY

IIOUSE,

DEPARTMENT,

SHAFTESBURY

AVENUE,

EM!.
LONDON,

W.C.2

Telephone CHIswick 4417/8
ludituds-backed by the Eledrœde Organioation Wad. includes
H.M.V.", Mareonipkone, Columbia, de.
z.108
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MAGNETIC

AMPLIFIERS

Principles, Operation and Functions
By " CATHODE

S

OMETIMES magnetic amplifiers are called d.c. transformers.
In appearance at
least they might easily be mistaken
for transformers,
even
when examined closely, because
they consist mainly of iron cores
wound with two or more coils.
The name is further justified
to the extent that if you put
d.c. through one of the windings
you can get a higher voltage or
current from the other.
But
they differ fundamentally from
a.c. transformers in that it is
possible—in fact quite usual—for
both voltage and current to be
higher at the same time.
The
idea of perpetual motion having
been long ago abandoned, it is
hardly necessary to say that the
extra power thus obtained must
be put into the device somewhere,
in
some
form.
In
principle, therefore, it is more
like the valve amplifier, in which
the output power is controlled by
the grid input but is actually provided by the anode supply.
That is almost as far as the
resemblance to a valve amplifier
goes. There are plenty of differences, besides the appearance and
construction.
In spite of working at zero-frequency, the control
input demands appreciable current.
Its action is far from instantaneous, the time lag being
of the order of hundredths or
even teliths of a second.
The
source of power is a.c.; 5o c / s is
possible but 400-1,000 c / s generally much more effective.
The
output is also a.c., of the same
frequency ( plus harmonics), which
of course can be rectified if d.c.
is preferred.
Although the basic principles
of the magnetic amplifier are not
new,
they are probably unfamiliar to most Wireless World
readers.
And they are a little
more difficult to follow than the
principles of the valve amplifier.
Whereas one can represent the
characteristics of a valve in the
form of a family of curves con-

RAY"

necting
control-grid
voltage
directly with anode current, and
from such a diagram deduce the
performance with fair accuracy, a
magnetic amplifier's characteristics have an awkward middleman—the magnetic flux in the
core. His relationship with current can be expressed quite
directly by a curve, but his relationship with voltage is of the
rate-of-change
sort.
Although
this is familiar enough in connection with ordinary iron-core
chokes and transformers,
the
portions of magnetization characteristics worked over in magnetic
amplifiers are by comparison unorthodox, to say the least. I am
reminded of the shock the distortion-hunting
quality-enthusiasts received when at the outbreak of war they were obliged
to study how valves were used in
radar.
Fig. sis a typical characteristic
curve for iron.
By " iron" I
mean any metal or alloy suitable

O MAGNETOMOTIVE
(AMPERE

FORCE
)

- TURNS

Fig.
i.
Typical magnetization
characteristic for iron (full line)
compared with air (dotted).
for magnetic cores.
Actually,
owing
to
the
effect
called
hysteresis, the upgoing and down.
coming curves separate to form a
loop; but that is one complication we can happily ignore for
the purpose of this elementary
treatise.

Consider now a simple ironcored coil connected to an a.c.
supply ( Fig. 2).
Assuming that
the resistance is negligible, the
current is limited only by the
back-e.m.f.
generated by the
magnetic flux linking the turns
of the coil, and that back-e.m.f.
has to be practically equal to the
applied voltage.
As we know,
the e.m.f. is proportional to the
rate at which the flux changes,
and to the number of turns. The
rate at which the flux changes is
proportional to the peak flux during each cycle, and to the number
of cycles per second. (And to a
minor extent on the waveform).
Fig. 2. The current in
this circuit can be made
extremely small if the
slope of the magnetization curve is nearly
vertical, as in Fig. 3.
So the current that flows is the
amount which is necessary to set
up the right amount of flux to
generate the back-e.m.f.
The
greater the flux per ampere-turn,
the smaller the current. Air and
most other substances have a
very low flux per ampere-turn
(i.e. low permeability), as indicated by the small slope of the
dotted line in Fig. 1. The advantage of " iron" is that it has a
much higher—sometimes enormously higher—permeability, and
so the magnetizing current is comparatively very small and the hnpedance of the coil very large.
This advantage is complicated
by the fact that the permeability
is not constant. As shown by the
slope of the curve in Fig. r, it
decreases at first gradually and
then very rapidly as the flux increases to saturation.
The designer of chokes and transformers
generally makes sure that his core
section and number of turns are
sufficient to generate the required
back e.m.f. without departing
from the steep and comparatively
straight part of the curve at any
point in the cycle of current.
The other familiar fact to recall
is that the lower the frequency
the greater the peak flux must be
to maintain the same rate of
change and generated e.m.f.
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Suppose now that a type of
'' iron " is selected which gives an
almost vertical initial slope followed by rapid and complete
saturation (Fig. 3).
Provided
that the coil has been designed so
that the flux needed to generate
the back-e.m.f. is less than
saturation value, the ampereturns required, and hence the current drawn, will be almost negligible. In other words, the impedance of the coil is nearly infinite. The working point can he
pictured as moving up and down
the precipitous slope in Fig. 3
at supply frequency.
Next, suppose that another coil
is wound over the same core, and
a small d.c. is passed through it.
Except for the first few moments,
when this current is growing,
there is no rate of change of current and therefore no back-e.m.f.
The current is limited only by the
resistance of the circuit.
With
the Fig. 3 characteristic, anything more than a minute current
must bring the working point
over the upper or lower bend and
into the saturation region; say to
the point A.
Before we consider the obviously very upsetting effects of this
on the a.c., let us dispose of the
fact that, with a single core as
imagined, the d.c. circuit acts as
a secondary winding of a transformer and loads the a.c. supply.
This effect can be avoided by
20
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Fig. 3. Type of core characteristic
suitable for magnetic amplifiers.
splitting the system into two
halves, as in Fig. 4, with one d.c,
winding reversed.
The alternating voltages generated in the

two d.c. coils will therefore cancel
one another out; and if one core
works at point A (Fig. 3) the
other will, from the a.c. point of
view, work at B.
Now consider what happens
during each cycle of the a.c. Remember that the current is still
bound to make the flux vary in
such a way as to generate an
alternating back-e.m.f. of sine
waveform (assuming a sine-wave
supply). Let us start with the
half-cycle in which the a.c. in coil
A adds to the d.c. magnetization.
This is represented by point A in
Fig. 3 moving to the right. It
is clear that the current can rise
indefinitely without causing the
flux to change very much, and
no appreciable e.m.f. can be
generated in this coil.
But in

—

•1192«ler--0.1819.02)-A

Fig. 4.
Two-core system for
balancing out alternating voltage
in d-ccircuit.
coil B the a.c. is opposing the
d.c. and no sooner has it reached
a value that brings the working
point from B to B' than the flux
begins to change at a very rapid
rate indeed. A very small further
rise
in
current is
therefore
sufficient to generate the whole of
the required back-e.m.f. for this
half-cycle in coil B alone. The
current in coil A is, of course, the
same, so actually goes only as far
as A'.
The flux and current waveforms
during this half-cycle will evidently be something like those
shown in Fig. 5.
The current
waveform is nearly square, the
uprights corresponding to the
almost instantaneous shifts from
A to A' and B to B' in Fig. 3,
during which the flux-change and
back-e.m.f. are negligible; and
the nearly flat top corresponds to
the steep slope up from B'
To
generate a sinusoidal e.m.f. the
flux must vary sinusoidally. It
does so in phase with the current,
of course; and since one core is
saturated all the time the varia-
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tion of flux occurs almost entirely
in the other.
Continuing the argument on the
same lines for the second halfCURRENT IN

BOTH COILS

FLUX IN CORE

FLUX /
CURENT

A

•
/
fIRST
/ HALF- CYCLE
FLUX IN CORE

N

TIME

B

Fig. 5.
Theoretical waveforms
during one half-cycle in Fig. 4,
with no a.c. in d-ccircuit.
cycle we get the same shapes upside-down; so a sequence of waves
would look like Fig. 6.
What we are most interested in,
however, is not the waveform but
the magnitude of the a.c. Instead
of being negligible, as it was when
no d.c. flowed, its value is now
represented by AA' or BB' in Fig.
3, divided, of course, by the
number of turns. Suppose the a.c.
and d.c. coils have equal numbers
of turns. The strength of the d.c.
is then proportional to oa, and the
a.c. to bb', which is almost equal.
But whereas quite a small voltage
is likely to be sufficient to cause
that d.c. to flow against only the
resistance of the coil, avery much
larger alternating voltage can be
used without saturating the core
in the no-d.c. condition.
That
voltage is, of course, proportional to the flux bB and to the
frequency of the a.c. So to get a
large step-up in voltage the iron
should have a large saturation
flux and the frequency should not
be low. (For other reasons it
should not be too high either;
.400-1,000 c/s is usually recommended.)
As with a valve, the amplified
voltage is not very interesting
unless it is available outside the
amplifier, in some sort of load. A
load can be connected in series
with the a.c. supply, and the a.c.
will flow through it.
Assuming
that the supply voltage is constant,
the voltage developed
across the load (and hence the
power in the load) must be at the
expense of that across the coils.
A little thought leads us to the
conclusion that, with such remarkably suitable core material as
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Fig. 3 indicates, the output current is only very slightly affected
by a reduction in alternating
voltage; so remains nearly equal
to the d.c. even when the output
voltage is substantially greater.
In other words, the device is a
power amplifier.
It is also its own output transformer, because there is no need
to stick to a one-to-one a.c. / d.c.
turns ratio. If desired, the input
current can be stepped up (hence
the term " d.c. transformer").
Reversing the direction of the
d.c. makes no difference to the
external results.
So a graph of
a.c. ampere-turns against d.c.
ampere-turns looks like Fig. 7.
With perfect core material, having
a characteristic made up of truly
vertical and horizontal portions
instead of the nearly perfect Fig.
3, the lines in Fig. 7 would slope
at 45 0 from zero, and would be
independent of the voltage of the
a.c. supply; but in practice some
a.c. flows even with zero d.c., and
the slope is less than 45 0 and
varies with supply voltage.
The foregoing explanation is all
rather idealistic, because we have
neglected avery awkward complication. We have been assuming
all along that the balanced coil
device of Fig. 4 would succeed in
preventing a.c. from flowing in
the d.c. circuit.
To do so the
alternating voltages induced in
the two d.c. coils must be exactly
opposite at every moment. That
means that they must be identical
FLUX IN CORE
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Continuation of Fig. 5 for
several cycles.

in waveform. When no d.c. flows,
the fluxes in the two cores (if they
and the windings are identical)
are both sinusoidal, and the
supply voltage is at all times
divided equally between coils A
and B. But look at Fig. 6, showing the two flux waves when d.c.
flows. If you invert one of them,
to represent the d.c. point of
view, it is very far from being
equal and opposite to the other.
During any half-cycle, the flux

change is confined almost entirely
to one of the two cores, so the
alternating voltage generated by
it in the d.c. winding is hardly
opposed at all by the other, and,
unless it were prevented by highimpedance chokes, would cause an
a.c. to flow in the d.c. circuit and
through the d.c. coils, upsetting
our simple theory rather badly by
making its own contribution to
the magnetizing (or demagnetizing) of the cores.
In practice it is not usually convenient to prevent this a.c. from
flowing.
As a result, the wave-

THE " FLUXITE QUINS" AT WORK
Now hold that new aerial tight
While we fix it firm with FLUXITE."
"Look out 1 " shouted OH,
"Too late ! Drat the snow!
There'll be no television to-night."

•
See that FLUX ITE is always by
you — in the house — garage —
o
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Fig. 7. Input/output characteristic
of simple magnetic amplifier.
forms actually obtained are quite
different from those in Figs. 5and
6.
The results as an amplifier,
which are the important thing,
are not so very different, however; and this is my excuse for
having led you up a rather
lengthy theoretical garden. Fig. 7,
modified as necessary by the imperfections of the iron used, holds
more or less good.
In case any readers are tiresome
enough to insist on know iii what
goes on inside the amplifier when
the d.c. coils provide an a.c. path,
1offer the following argument.
If we are not to be allowed to
assume that the a.c. impedance of
the d.c. circuit is infinitely large,
the next simplest assumption is
that it is zero. That being so, any
a.c. which flows cannot set up an
alternating voltage between the
d.c. terminals. But we know that
there are alternating voltages
across the separate d.c. coils, because they are close-coupled to the
a.c. coils. Assuming for simplicity
that the turns ratio is i : i, and
that all the flux links all of both
coils (i.e., no magnetic leakage
from the core), the alternating
voltages across the a.c. and d.c.
coils are equal. On the a.c. side
they add up ( assuming zero load
resistance) to be equal and oppo-

workshop — wherever
speedy
soldering is needed.
Used for
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works and by leading engineers
and manufacturers. Of all Ironmongers—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 simple
pressure. Price
1/6, or filled, 2/6.

GUN

puts

ALL MECHANICS WILL

MUTE

IT SIMPLIFIES ALL SOLDERING

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

FLUXITE LTD.
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Magnetic Amplifiers—
site to the sinusoidal supply voltage; on the d.c. side they exactly
cancel out. The only waveform

actually is not. Let x stand for
the current in each a.c. coil, and
y for the current in each d.c. coil.
Because one d.c. coil is reversed,
we
know
that
current wave A =
FLUX WAVE IN CORE A
x+y
.
and B=x1
y. Adding A and
B together gives
2%, and subtracting them gives
O
CURRENT
2y.
So we only
7.7
have to add
- -\- -FL-UX -WA
-1/E-U
4
-CiRi i - -;
waves A and B
CURRENT WAVE REQUIRED
and halve the reTO PRODUCE FLUX WAVE A
sult to get the
current in the a.c.
CURRENT WAVE REQUIRED
coils,
and subTO PRODUCE FLUX WAVE B1
tract A from B
and have the reFig. 8. Derivation
sult to get the
of current wavecurrent
in
the
forms, assuming
d.c. coils.
This
zero a-c impeoperation is perdance of d- c cirformed
graphiccuit.
ally in Fig. 9.
that can satisfy both these reEven this triumph of reasoning
quirements at once is sinusoidal.
does not get us very near real
To generate sinusoidal voltages in
practical waveforms, because we
both coils, the flux waves in both
have made so many simplifying
cores must be sinusoidal. These
assumptions.
When
the imflux waves are the result of the
pedances of control and load cirnet current waves in a.c. and d.c.
cuits and various other things are
coils.
taken into account, the problem
To generate sinusoidal flux
becomes very stiff. The amplitude
waves from points A and B in Fig.
of the a.c. still approximates to
3 would seem to be impossible
that of the d.c., however (for
without fantastically high current
equal turns), and it can be seen
peaks during the half-cycles workthat the fundamental frequency of
the a.c. in the d.c. circuit is twice
ing in the saturation region; but
that of the supply.
as you will see in amiete or two,
the distortion of the current wave
COMBINED
causes the mean flux for a given
CURRENT A
value oi d.c. to be pushed round
the saturation bends towards the
origin.
This knowledge has been anticipated in Fig. 8, which reminds
one cf the diagrams used to show
rectification of a signal by nonlinear valve characteristics. The
two current •waves which this
graph shows to be necessary to
produce the sinusoidal flux waves
are, as I have said, the net current waves acting on the two
cores; that is to say, the combined effects of the currents in the
a.c. and d.c. coils. But since the
MEAN D.C. DUE
two a.c. coils are in series, the curTO INPUT
rents flowing through them must
be identical; and similarly for the
d.c. coils. The problem is to analyse these two current waves into
the parts flowing in the a.c. and
Fig. 9. Analysis of combined curd.c. coils respectively.
rent waveforms from Fig. 8 into
That may sound difficult, but
currents in a-cand d- ccircuits.

ecli
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There are many different kinds
of " irons " from which to choose
for making cores; some have only
very gradual bends instead of the
sharp saturation knee of Fig. 3;
some have their knees higher up;
and some climb to saturation less
steeply.
How do thes 3 features
affect the performance of the
amplifier?
If the steep slope is not so steep
(that is to say, if the permeability
is low or only moderate), then a
correspondingly large control d.c.
is necessary before saturation sets
in and causes the a.c. to begin to
rise at its full rate.
In other
A- C. AMPERE- TURNS
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Fig. to. Characteristic of amplifier
using core material of lower permeability.
words, the amplifier is insensitive
to small signals, and instead of
Fig. 7 one gets a curve more like
Fig. ro. The output also depends
more on the supply voltage. We
have already seen that the magnitude of flux at the knee determines the maximum alternating
voltage ( of agiven frequency) that
can be used.
So if the core
saturates at a low flux density it
limits the output power.
Mumetal has a quite phenomenally steep slope, but a low saturation density; so it is particularly
suitable for a low-power sensitive
amplifier, but not so suitable when
the power output is to be of the
order of several watts, especially
as it is expensive. For the higher
powers it is much more economical
to use Radiometal or even Stalloy,
in spite of the lower gain.
One
can make up for the lower gain
by using more than one stage of .
amplification.
An alloy recently developed for
magnetic amplifiers and similar
purposes is H.C.R. metal.
Its
maximum permeability is not
quite so high as Mumetal's ( about
two-thirds) but is far ahead of
most others; and in suddenness
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of
saturation
it
beats
even
Mumetal.
Fig. 3 is, in fact, an
H.C.R.
metal
characteristic,
adapted from data supplied by
the makers (Telegraph Construction and Maintenance Co., Ltd.).
It has been simplified by taking
a mean between the up and down
tracks of the hysteresis loop. The
flux scale refers to a core section
of r sq cm, so is also a flux
density scale in kilogauss, when
the ampere-turn scale refers to
rcm core length.
As I said earlier, if a d.c. output is wanted it can be obtained
by rectifying the a.c.
Selenium
rectifiers are commonly used.
If the whole or part of this d.c.
is passed through coils wound on
the cores, the amplifier characteristics are considerably modified.
It is quite easy to find out how.
Suppose PQR in Fig. ir is the
original amplifier characteristic.
Now draw a curve, OS, showing
rectified amp-turns ( on the d.c.
scale) against a.c. output. If the
rectifier were perfect it would, of
course, be a straight line.
Now

0
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Fig. II. Combination of amplifier
characteristic (PQR) with " feedback" characteristic (OS) to give
modified amplifier characteristic
(Fig. 12).
the total d.c. magnetization is
equal to the input ( measured
along the horizontal scale) plus
the rectified output ( indicated by
the horizontal distance of the line
OS from the vertical scale).
In Fig. II the " feedback"
characteristic starts from 0 on the
d.c. scale, so its intersection, X,
with PQR marks the working
point with no input. It can be
transferred to a new diagram
(Fig. 12), where it appears as Q'.
To find working points corresponding to positive or negative
inputs, move the curve OS bodily
along so that its foot marks the
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input, and transfer the intersections with PQR to Fig. 12. When
joined up they give the new
amplifier characteristic, P'Q'R'.
Its two outstanding features are
its lack of symmetry, meaning
that the polarity of the input now
matters; and the increased steepness on one side, meaning that
d.c. of that polarity is more
highly amplified.
If the amount of rectified
"feedback " is increased until its
line OS in Fig. II runs nearly
parallel to the simple amplifier
characteristic QR, the amplification approaches infinity.
But it
may be inadvisable to work too
close to this condition, because if
the " feedback " slope cuts the
other line at more than one place
the amplifier becomes unstable
and the working point flies suddenly to one end or the other—
a condition which, however, has
its uses, such as working relays.
If the zero- input working point
occurs in the middle of the steep
part, the resulting characteristic
(dotted in Fig. 12) indicates an
output that corresponds to the
input in polarity as well as in
magnitude.
Another means of controlling
the amplifier characteristics is
familiar to valve users—" bias."
The only difference, of course, is
that it is current instead of
voltage. Bias current can be conveniently obtained by rectifying
the supply a.c.
I have ' persistently put " feedback" in inverted commas because although this scheme bears
an obvious similarity to feedback
in valve amplifiers, and is often so
named in connes
ction with magnetic amplifiers, it is not on all
fours with it.
For one thing,
there is not the same distinction
between positive and negative

Typical Trix
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Equipment.
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Fig. 12.
Amplifier characteristic
with self-excitation.
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Magnetic Amplifiers—
feedback.
The polarity of the
current fed back depends only on
the connections; not on the
polarity of the input, as in valve
amplifiers. If the connections are
reversed, the only difference is to
reverse the + and — in Fig. 1.2.

(which, incidentally, worsens as
the gain is increased), the magnetic amplifier is restricted to d.c.
applications.
Being curr entcontrolled rules it out even from
d.c. applications if the signal
source resistance is very high.
The applications of magnetic

00
INPUT

afflIQQ2Q21120.,—‘,11gegigggign.,

(b)

(a)
Fig. z3. (a) Example of self- excitation circuit.
excitation circuit.
With either connection, the effects
of both positive and negative
feedback can be obtained according to whether the working point
is to left or right of the lowest
point on the curve.
So the
description " self - excitation,"
which will be familiar to dynamo
experts, is generally preferred.
One obvious way of applying it
is by passing the rectified output
through a third pair of coils
(Fig. 13a). An advantage of this
method is that the amount of selfexcitation can be adjusted very
precisely.
But, of course, the
extra windings make the whole
thing larger.
An altérnative,
shown in Fig. I3(b), and described
as " auto-excitation," is to rectify
the current through the a.c. coils.
A difficulty about using " feedback" to get a very high stage
gain is that the amplifier is made
much
more
sensitive
to the
alternating supply voltage.
One
way of obviating this is to connect
amplifiers in push-pull.
But there is no need to go into
all the possible arrangements.
What is likely to be of more concern to readers new to magnetic
amplifiers is whether they are
likely to supersede valve amplifiers. The answer should by this
time be a fairly clear negative.
Owing to its sluggish response

tb) Example of auto-

amplifiers are mainly outside the
main stream of Wireless World
interests, and non-competive with
valves.
Whereas valves, being
voltage-controlled, are at their

B.B.C.

T HE

best with high-impedance circuits,
magnetic amplifiers are easier to
design and make for low impedances. They are more robust
and long-lived than valves, more
reliable and have no socket con'tacts or microphony.
They incorporate their own impedancematching transformers, are more
stable than valve d.c. amplifiers,
generally need no power smoothing systems, and enable several
separate control inputs to be combined without conductive connection.
One typical use is for enabling
a robust meter movement or a
relay to be operated by a light- or
heat- sensitive device such as a
barrier layer cell or a thermocouple.
Lights can be automatically turned on when daylight fades.
Servo-mechanisms
and power-control systems of
many kinds find magnetic amplifiers a help. The V2 rocket was a
rather unhappy example of this.
Working input can be as low
as o.00i microwatt, and power
gains per stage are limited mainly
by the necessary stability—anything up to io,000 is within
reason.
For higher gain or
stability more than one stage is
preferred.

TELE VISION
(See
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MAP

Page 55)

map reproduced on P. 55
shows the results of a survey
recently carried out by the B.B.C.
Research Department. The survey
was extended well beyond the boundary of the nominal service area.
The field-strength measurements,
from which the contours plotted on
the map have been derived, were
made at several places along eight
routes radiating from , Alexandra
Palace, up to distances of about
sixty miles.
Whenever possible,
places in open country were chosen,
where there werè no nearby hills or
buildings that might produce reflected components of field strength,
which could give misleading results.
In order to take account of the
substantial
variations
in
field
strength that occur at these freqüencies between points which are
almost contiguous, a continuous record of the field strength at each
place was made as the vehicle in
which the measuring equipment was
installed moved slowly along. The
average value of field strength at
each place was then determined
from these records.
The aerial on
the vehicle was twenty feet above

the ground, and as the average
height of television receiving aerials
is nearer thirty than twenty feet,
the measured values were subsequently corrected to get the field
strength at thirty feet above ground,
these corrections being made on the
assumption that the gain of the
aerial increased linearly with height.
All the measurements were made
while the transmitter was radiating
either normal programme or the
"artificial-bars" signal, and the
results were then multiplied by a
factor to obtain the peak field
strength, which corresponds to the
white elements in the picture.
Some additional measurements
were made at each of the principal
towns within the area.
The field
strength there was usually less than
in the surrounding country by between ihree and six decibels, and
this reduction should be remembered when using the contour map,
since, to avoid undue complication,
closed contour loops have not been
drawn around the towns.
The stippling on the map indicates the area within which considerable fading may he experienced.
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Higher Definition Television? • Inverted Omega

ECONOMICAL

for Inverted Ohm + Clearing Up Seale Distortion •

A Two- Purpose
Loudspeaker which
Saves Capital
Expenditure

Uses of Signal- strength Meters
Television Standards
I make an emphatic plea in
Alm(favour
of an experimental

high-definition
television system,
which I hold to be economically
feasible.
The gist of usual objections can be summarized as follows:—
I. Higher writing speed would be
necessary.
2.
Present sets do not do full
justice even to existing standards.
3. The cost of a very wide band
amplifier would be prohibitive.
4.
Scanning power for the line
time base would be much increased.
5. American sets working to
higher standards show disappointing performance.
6.
Land lines and cables would
be unable to deal with higher definition transmissions.
I shall try to show that none of
the above objections are as serious
as they may appear at first glance;
1. Spot size.— Modern transmitting and receiving tubes are capable
of resolving a raster corresponding
to 800 lines; the plastic lens projection system, developed by I.C.I.,
.is capable of dealing with even more
lines.
2. Present
receivers.— In
the
laboratories of our leading set and
valve manufacturers receivers are
demonstrated which make full use
of the wide band transmission from
Alexandra Palace, and some manufacturers maintain their high standard in actual production. It is now
up to the transmitter to establish
a new lead.
3. Wide band amplifier.—The new
B.B.C. transmitters will operate in
single-sideband mode, thus resulting
in
substantial
frequency
band
economy. It can be stated generally,
that due to selectivity demands
(avoiding sound on vision and
vision on sound) the number of
tuned circuits of a vision amplifier
cannot be reduced safely below 7 to
8 ( including wavetraps), while it is
possible to obtain satisfactory gain
with three valves only of the
modern miniature type.
With a
higher definition system and hence
wider carrier spacing, the selectivity
problem, if anything, might be
eased, which means that the number
of valves only, and not of tuned

circuits, would have to be increased
and thus lead to a more balanced
distribution of both. A single-sideband receiver for a 700-line system
will perform adequately with five
valves tuned by single staggered
circuits, so that the additional complication
and
expense are
less
frightening than expected. Perhaps
secondary emission valves of the
EE5o type )vill return with a more
reliable performance and simplify
the problems of a very wide band
amplifier.
4. Scanning power requirements.
We witnessed in recent years remarkable
improvements
in
the
design of scanning systems.
By
efficient use of energy recovering
diodes and optimal design of scanning coils the increased demands on
line timebase power can be met
easily, thus an experimental R.C.A.
system requires 66 watts power
input for a line frequency of 31.5
kc/s and an e.h.t. of about to kV.
5. American picture
quality.—
The big discrepancy between the
American laboratory and production
performances can be explained by ,
indifferent transmitter quality, mass
production methods, etc. If we in
this country can obtain good pictures with 405 lines, they will be
better still with 700 lines.
6. Losses in coaxial cables and
lines; these are serious, and the
obvious answer is: do not use them,
but microwave links only.
A different matter has also to be
considered, the problem of the transmitting system; the high- definition
transmitters of the future might use
the Videosonic method. Its advantages are obvious; saving in frequency band, omission of a separate
high
power
sound
transmitter,
omission of a separate sound amplifier in the receiver and sound interference suppression due to properties
of pulse modulation.
The audio
band, rather restricted at present,
will• be widened considerably with
an increased number of lines, and
the main objection to the Videosonic
system would thus disappear.
Summing up, it seems to me, that
a high definition receiver is feasible
both technically and economically,
and that the establishment of an experimental transmitter of about 650 700 lines in the near future is desir-
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Always there has been the difficulty in many
applications, whether the Horn type loudspeaker with its high power possibilities, or
the Cone type with its greater frequency
range for the same size, is to be used for any
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able. Some countries are preparing
television systems with 625 and 819
lines already. In 1936 the present
B.B.C. 405-line system was considered by many to set too high a
standard; let us set a new one once
more to be replaced later by a
colour or a stereoscopic system or
both.
A. LANDMAN.
The Plessey Company,
Ilford, Essex.
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Cathode Ray" Articles

" Admittance." — Since I proposed, under this heading, that the
symbol " u " would be a suitable
one to fill the gap which exists
alongside the term " Mho," my attention has been drawn to the fact
that it has already been used for
this purpose by the Dubilier Condenser Company in atechnical booklet published some years ago. I am
very glad to acknowledge this prior
use, because it might suggest to the
appropriate B.S.I. committee that
it is about time they filled this gap
in their book of standard Engineering Terms and Abbreviations. We
have been writing " mA/V " too
long and are tired of it.
" Scale Distortion."— While making acknowledgments I must also
admit that perhaps my comments on
Mr. Casey's article were rather
harsh. I still hold, however, that
his references to my pre-war dicta
on Scale Distortion were misleading,
and that the quotations he makes
from them in his letter in the January, 1949, issue are, without their
context, also misleading. To avoid
perpetuation of misunderstanding
may Ibriefly sketch in that context?
• In the first article on Scale Distortion ( 24.9.37) I nowhere suggested
that an enormous power was necessary to reproduce loud programmes
at their original intensity; in fact,
I gave at least equal prominence to
scale distortion caused by reproducing speech at above its natural intensity, and the " weighting network" I advocated for listeners
who were not technically intelligent
was Music/Speech switch giving a
bass cut, to correct this frequently
heard condition, if they would not
adjust the volume correctly.
But since some readers imagined
the
contrary,
I wrote
later
(10.3.38) : " there are some who
thought that my idea of ' original '
sound intensity meant the result
that would be obtained if the whole
B.B.C.
Symphony Orchestra or
other source of sound were performing in the listener's back parlour;
in other words, if the orchestra is
capable of putting out too watts of
sound, so must the loud speaker. I
hope the subsequent correspondence

succeeded in making clear that such
a dreadful thought was far from me.
At the same time, I did feel that
as my examples were based on assinned figures it would be much
more satisfactory to work on actual
measured sound intensities."
Ithus entered on the Queens Hall
tests with an open mind rather than
"to prove that there was such a difference between the actual and reproduced levels of sound that a
weighting network was necessary."
In the earliest article, and ever
since, I have emphasized the fallaciousness of the more or less automatic " bass compensation"
schemes. Isuggested " a fairly comprehensive system of tone control"
for intelligent listeners, so that they
could get the balance of tone they
liked best during each programme
condition, since the setting of the
volume control does not in general
correspond in magnitude or even in
sign with scale distortion, still less
with the overall correction desirable.
"CATHODE RAY"

Antiference"
like to draw attention
W Etoshould
the fact that the use of

the word " Antiferance" in connection with anti-static devices
(which sufficiently resembles our
trade name and registered trade
mark " Antiference" to lead intending purchasers to believe that
we are the manufacturers) is in our
view a clear infringement.
Legal
steps will in future be taken to deal
with all such infringements.
NORMAN S. BEEBE,
Director, Antiference, Ltd.
London, W. 1.

Value of an S Meter
VOUR correspondent G2MC, I
think, puts the case a little
strongly when he questions the need
for the provision of an " S" meter
in a communications receiver on the
grounds of discrepancies in reports.
These discrepancies are all too
familiar, of course, and for reports
to be of the value they ought to be,
some standard of meter calibration
is required.
Until such an ideal is
attained we will continue to be inflicted with telephony reports of
"5o db over S9" from DX stations
or " too % readable and Sr."
However, the only alternative to
an " S" meter is reliance on the
human ear, which is far from being
an accurate measuring device. All
the anomalies and snags pointed out
by 2MC apply equally to reports
given by ear.
Surely the two obvious advantages of an " S" meter are ( r) The
ability to give accurate comparative
reports on small changes of received
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carrier level to a station conducting
tests, aend ( 2) the giving of reports
when the a.v.c. is operating— for
when it is operating properly the
only marked difference to the ear
between two signals of different
level should be a change in background noise.
A third useful feature is in the
checking of the receiver's performance. A known signal such as that
from the station's own crystal calibrator can be used as a reference
and if there is some doubt whether
poor signals are due to loss of receiver performance or to " conditions" the " S" meter reading
from this known source can be used
as a check.
2MC is right when he says that
the " S " meter depends on the design of the preselector. In fact, this
is the commonest cause of discrepancies.
The usual case is that
the gain, though not necessarily the
sensitivity, of the " front" end of
the receiver varies widely from the
h.f. to the 1.f. end of a range and
from one range to another, and thus
the voltage passed to the i.f. amplifier and therefrom via the a.v.c. to
the " S " meter will vary widely for
a constant input at the aerial terminals.
In a receiver without constant
gain the manufacturer should state
what correction should be applied to
the meter readings on various
bands.
Questions of aerial efficiency and
site conditions apply equally to
aural reports; all the operator can
do is to quote the aerial gain (or
loss) compared to a simple dipole in
its favoured direction.
For calibration, if we assume So.
to be the receiver noise level, without site noise due to the aerial, and
Sr to be a signal just strong enough
to be audible but not to move the
meter, S2 will be the absolute sensitivity of the receiver—the input
voltage required to produce an audio
output rodb above the receiver
noise. In agood receiver this would
be reiV. If " S" points are graded
every 6db thereafter S9 would be
125aV.
Someone can work out
what 5odb over this figure would be
and then decide whether any amateur installation is likely to lay
down such a signal at a great distance, whatever the conditions.
At most sites and with most
aerials an Sr signal would not be
audible in the practical case, and
even with T00% modulation and a
phenomenally low noise level only
scraps of words would occasionally
be heard though no intelligence
could be conveyed.
This lines up
with the verbal description of Sr as
a " barely perceptible signal."
Demo, Ltd.,
C. H. RANFT.
Clacton-on-Sea,
G5RF.
Essex.
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Unbiased
Aurascopic Radar
of you \\ Il
MOST
halo looks like,

knoy what a
but for those
of you who stuck grimly to the
modern note at school, perhalis
had better say that it is a sort ot
celestial
coronet
somewhat
resembling the lines of force surrounding an electrostatic charge.
This
apparently is exactly what it is
according to the latest st.ientific
discoveries, but with the difference

Feeling very uneasy.
that it surrounds our entire bodies
and, moreover, we do not have to
wait until we have shuffled off this
mortal cil and become static, for
we have it here and now.
The
American
savants
whose
writings on the subject I have just
been reading do not use the term
halo, but speak of the human aura.
Apparently it changes in configuration according to the state of our
health and would appear, therefore, to be a handy diagnostic tool
for the doctor, but unfortunately its
presence is only perceptible to those
who are " psychogenic," whatever
that may mean.
But radio science has once more
come to the rescue and it is no
longer necessary to be " psychogenic" or even just plain " psychic "
to perceive this human aura. Some
genius has found that it is more
or less opaque to radio waves of the
(inlet of one millimetre.
I say
" more or less opaque" advisedly,
for it is this feature which raises
its status immediately from that of
a rffere laboratory phenomenon to
a valuable " effect" which can be
put to instant use by the medical
specialist. The writers state that
the ratio between the percentage of
one-millimetre waves absorbed and
those returned to the sender varies
with the health of the individual.
Furthermore, these ultrissima short
waves can be focused to such a fine
point that the medico can pick out
particular portions of our aura for
n I
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,fflignostic exatnination.
Ile can,
according to what I have I
well
reading, not only pick out awl
analyse the contents of a man .stoniach but determine ;LIM) the
degree
to which the process ot
digestion has advanced by pl(dting
the local auric configuration.
NoW doctors in America must
have their fun just as much as the
Bevan boys over here, but I must
confess to feeling very uneasy when
I read further on that it is not
necessary for the apparatus to be
virtually " juxtadermatous" ( what
philological fun these Americans
have) as in the case of X-rays.
It
is suggested that by arrangement
with a restaurant manager records
of
patrons'
digestive
processes
analogous to the candid snapshots
of a miniature camera may be taken
from behind a screen.
This method of what I can only
describe as " medical market re,earch "
has patient-getting potentialities undreamt of by the resourceful. Nit-. Bob
Alien.
Who
could remain unmoved when the
postman delivered a radar-graph ( or
should it be radar-gram) of his
duodenum in action, with the simple
footnote " Get it fixed before it
fixes you ''?

THE COMBINED
TELEVISION
AND " EXSTAT" AERIAL
An aerial which provides for both
television and interference-free
radio reception and obviates the
necessity for two separate installations. Available for the London
or
Birmingham
transteissions.
Utilises the 10ft. mast and .1wave
spreader as radio
signal collector.
As illustrated
and complete
with 20 yards coaxial Television
cable and 20
yards
screened
"Exstat" cable.
LIST PRICE

£12 66
or less feeder cables

£9 8 6

Heresy in High Places
QELDOM have 1 been so shocked
and shaken as when confronted
by the banner headline in W.W.
last month " Distortion: Does It
Matter? ".
I can only say that it
had much the same effect on me as
it one of the ecclesiastical journals
came out with the headline, " Sin:
does it matter? " or, to turn to the
secular field, as if Pravda headed
its leading article " Does Stalin
Count? " or " Molotov no dobera."
It is true that Wireless World was
merely reporting a discussion on
this matter at one of the meetings
of the I.E.E., but is not this the
TELEVISION CABLE
" Lambeth
Conference"
of
the
technical episcopacy.
One might
have expected it, therefore, to produce a radio Sancroft of equal
ESSTAT
stature to his ecclesiastical original
SYSTEM
who, with his six supporters, chose
the Tower and the danger of corRegd. Design & Patents applied for.
poral schism rather than have any
truck with the legal heresy which
was largely responsible for costing
" Dismal Jimmy" his throne in
1688.
Truth, which is science's other ,
name, always thrives on persecu- 67 BRYANSTON ST., LONDON, W.1
tion, and suppression is its life- A 14
blood.
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RANDOM

RADIATIONS
By " DIALLIST "

Portable Television
THAT, ANYHOW, is the name given
to it by the American company
which makes a new type of midget
televisor; but it isn't quite the
counterpart of the portable wireless
set, for its power supply is not built
in and you can't therefore do a
spot of viewing whenever or whereever you feel like it.
In point of
fact the " portable" here means
just what its name implies: it can
be carried easily from here to there.
The set is about the size of a weekend suitcase; it has the same sort
of carrying handle and it weighs
only 15 lb. There is a built-in telescopic dipole ( horizontal, of course),
and all you need for reception is a
so-volt, 6o-c / s socket—and a television station within range.
A 3inch c.r.t. is used, but magnifying
lenses are available which give
three times the picture area obtainable with the unaided tube.
The
price of the complete outfit ( with
magnifying lens) is 153.95 dollars,
or a little less than £38 ios. Would
something similar catch on here?
I really don't know. I have a feeling, though, that the 7¡ x6in image
is
about
the smallest
that
is
genuinely acceptable to most potential televiewers.
Again, we have
only one transmitter in being and
another coming along in the near
future, whereas there are few big
towns in the eastern states of
America which have not at least one
service available. Over these, then,
there's some point in including a
lightweight televisor in your luggage if you are travelling over quite
large areas.
There's no similar
advantages yet with us, unless your
movements are limited to a to- 15
mile radius ( remember that built-in
dipole) of A.P.

A New Menace
Writing of travelling and television brings to mind the latest
short cut to eternity for members of
the Suicide Club, which is described ( but rot recommended) in a
recent issue of the New York RadioElectronics. As a motorist of many
years' experience— I wouldn't like
to tell you when my first car was

built—the very last thing I should
want is a television receiver installed
alongside
the
steering
column at an angle which gives the
driver comfortable (!) viewing as
he speeds over the open road or
crawls through the traffic.
I sincerely hope
that car television
won't be permitted in this country,
or that if it is it will be limited to
the passenger seats behind the
driver.

Puzzling
THIS MONTH I SEEM to be writing
a lot about " TV" doings in the
U.S.A.
That's because things are
developing pretty fast over there
and there have been quite a few
interesting innovations of late. One
of these, I confess, has me completely beaten.
A big American
radio and television manufacturing
company ( Zenith) announces the
appearance at an early date of a receiver with à " giant circle screen."
An illustration shows a console set
with a circular viewing screen which
is completely occupied by the picture—there are no black borders.
I'm frankly puzzled for two reasons: (
1) How can you obtain a
circular picture from a 5: 4 aspect
ratio rectangular transmission in
any other way than by first cutting
the received image to a I : 1 aspect
ratio and then still further jettisoning part of what the transmitter
sends out by limiting the picture on
the receiver screen to the circle con.tained by the resulting square?
The only other way I can think of
would be deliberately to distort a
5: 4 aspect ratio image into a u:1
and then to round off the corners—
but I can't think that that would
give acceptable results.
(
2) Why
should the circular image be described in the announcement as
" what you
have been waiting
for"?

Rectangle versus Square
and Circle
Think it over for a moment and I
believe you'll agree that the pictureshape least acceptable to the human
eye is the circular.
Next in order
of unpopularity comes the square.

World
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Visit a picture gallery and whether
it contains the works of old masters
or
of
outstanding
recent
and
modern artists you'll find that the
overwhelming majority of the paintings are rectangular in shape, with
one dimension ( normally the horizontal) greater than the other.
Amongst the few great paintings
with curved borders, the elliptical
far outnumber the circular.
The
same is true of the drawing, the
photograph, the newspaper or magazine illustration and the cine image.
For some reason that I can't
attempt to explain the eye seems
always to have preferred an oblong
or elliptical image and to have been
best pleased by one of either kind in
which the major axis is horizontal.
The camera lens projects an approximately circular image,
but
from the very early days of photography prints have been rectangular. The square might have seemed
the most likely kind of rectangle to
be chosen; but it wasn't. Well, the
round-picture
televisor
is
being
launched by a firm with a pretty
good experience of the radio and
television market. It will be interesting to see whether it catches on
despite the apparent preference of
the human eye for oblong images.

In Defence of Siting
Ar THE RISK of receiving a poke
in the eye from " Free Grid's"
garni). I must join I. B. R. Cater
(correspondence, W.W., January,
1949) in defence of the verb " to
site."
Actually it is a military
technical word dating back to the
spacious days before the first world
war, when home- brewed beer was
tuppence a pint and half a pound of
good tobacco cost less than does a
packet of gaspers to-day.
It has
always been used with one meaning
only: to place something in a position
deliberately
and
carefully
chosen for it. I don't know of any
word
of
unquestionable
lineage
which has the same signification;
and when the language doesn't contain a word expressing an action or
an idea that he wants to describe,
the technical man has always been
allowed to coin one. Unfortunately
his coinage is not always very
beautiful or very happy; but I
don't find " siting " or " sited "
particularly offensive. They are at
any rate better than " positioning"
and " positioned." Siting is surely
the only word which describes what
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is ( or ought to be!) done whenever
ground radar equipment is brought
into action.
If you just place or
install or locate it here or there, you The rame
8
.
are liable to find standing breaks allULGIN
over the screens and to be bothered
by queer errors. But if you site it
by choosing its position with the
greatest possible care, perhaps after
trying it in two or three likely looking spots before finally deciding,
you are sure that you are getting
the best out of it. " Siting" was
in use in Army manuals long befor(
radar was thought of.

registered
Trade
Mark

is

Four-dimensional
Investigation!
A MOST INTERESTING paper was
read just before Christmas at the
Institution of Mechanical Engineers
by H. A. V. Bulleid. His subject
was " Cinematography in Engineering." The author certainly has engineering in the blood, for his father,
O.V.B. is chief mechanical engineer
of the Southern Section of British
Railways, his uncle H. G. Ivatt,
C.M.E., of the Midland Section, and
his grandfather H. A. Ivatt was
C.M.E. of the old Great Northern
Railway. \Ve don't make anything
like enough use of the cine either
in the electrical research lab or in
the lecture room.
As Mr. Bulleid
showed, it is capable of giving the
research worker answers to puzzling
problems which cannot be found in
any other way. It enables him, for
instance, to make four-dimensional
investigations, for the high-speed
camera and projeztor, with 8,9no
frames a second, provide a magnification in time of 500 to t. In one
big American laboratory a speed of
40,000 frames per second has been
claimed, with a corresponding time
magnification of 2,500 to 1.
One
doesn't need to do much thinking to
realize how useful the high-speed
cine could be in the investigation of
such things as the action of rotary
switches and other moving contacts;
of the filament vibrations which
cause microphony in valves; of the
movements of loudspeaker cones
.
One great advantage of the cine is
that it makes a permanent record,
which may be referred to as often as
required.
It thus becomes the
natural ally of the oscilloscope.
From the instructional point of view
the cine is invaluable. We certainly
found it so during the war for .teaching not only the practice, but also
the theory of radar.

PR.RESISTOR 20

COMPONENT for every use
has long been aslogan in the Bulgin organisaA tion.
The very large range of products which is available caters for every
employment that can be thought of, and new components are continually being
produced to meet new conditions as they arise. Recent introductions include
add tional Double-pole, all insulated Switches, for Export and other uses in
connection with Electric Appliances, new types of Signal Lamps, new Connectors,
with and without Cord Grip, Miniature Components, Miniature Plugs and
Sockets, new Lampholders and Signalling devices, and many new types of Biased
Press- button Switches. Paper supplies new permit circulation of a Catalogue to
Wholesalers, and also to Retailers through Wholesalers.
Enquiries for our
products, stating the quantities wanted, are invited.
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RECENT

INVENTIONS

A Selection of the More Interesting Radio Developments

Press-button Tuning
A SWITCH-TUNED superhet is proLX
with an extra push-button
control which is used to broaden the
bandpass response of the I.F. amplifier, in order to take advantage of the
high musical standard of local transmissions when circumstances permit.
The drawing shows the input circuit
to the I.F. stage A with the pressPush-button variable
selectivity control.

raster, and is slowly rotated in order
to present fresh areas to the stream.
The effect of the scanning is to set free
small static charges, which cause local
surface deformations on the film of oil.
These act as small lenses to vary the
initial focusing of the projection beam
against a cut-off grating, and so allow
modulated light to reach the viewingscreen.
According to the invention, a second
stream of electrons ( unmodulated) is
arranged to scan the area immediately
surrounding the actual raster, in order
to offset certain marginal distortions
observed in the projected picture, and
caused by abrupt changes in the static
field strength produced on the film,
near the edges of the raster.
W. Ehrenberg.
Application dale.
September nth, 1945. No. 598802.

Aerial Switching
N radar equipment it is necessary to
I
decouple the receiving circuits from
the high voltages fed to the aerial dur-

button control shaft K in its normal
position. With this setting, the primary circuit LC is coupled directly to
the secondary LiCt, the auxiliary coil
L2 and condenser C2 being out of
action. This arrangement gives a narrow bandpass characteristic for receiving ordinary or long-distance programmes.
By pushing in the shaft K, the contacts r and 2 are broken and the contact 3 connects the auxiliary coil L2
in series with the coil Li, to broaden
the bandpass coupling.
At the same
time, the trimming condenser C2 is
brought into action, to keep the new
response curve symmetrical in shape.
E. K. Cole, Ltd., and H. Hunt.
Application date, September 22nd, 1945.
No. 599647.

Large-scale Television
DELATES to television receivers of
.1.1 the kind in which the scanning
stream of a cathode-ray tube is used
to vary the point-to-point transparency
of a sensitive screen, so that the picture
can be projected through the screen
on to a viewing surface mounted outside the tube.
A suitable sénsitive
screen consists of a thin film of oil deposited on a glass disc, which is made
of larger size than the actual scanning
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a synthetic resin previously impregnated with finely divided iron dust.
The high dielectric constant and
magnetic permeability of the material
surrounding the wire conductors is
stated to increase the pick-up of an
aerial of given size, the arrangement
being intended for small portable sets.
Masteradio, Ltd., and R. Pollock.
Application date. Oct. 17th, 1945.
No
598165,

ElectroMechanical
Oscillators
electromechanical
resonator,
ANsuitable
for developing frequencies

between 3 and rokc/s, consists of a
magnetic ring which is supported at
nodal points of vibration and is coupled
at anti-nodes to a valve oscillator.
As shown in the diagram, the
resonator R is excited through electromagnets M, Mr coupled to the input
and output circuits, respectively, of a
valve V, for which the resonator provides a feedback path. It is supported,
at the nodes N, between upper and
lower contacts K, of which two pairs
only are shown.
Alternatively, the

ing transmission, and to restore the
connection in time to accept the resulting echo signals. One form of highspeed switch used for this purpose consists of a toroidal resonator having a
gas-filled discharge tube bridged across
its poles. The device is located at a
suitable point along the waveguide
feeder, and is automatically operated
as each outgoing signal produces ashort
circuiting flash through the discharge
tube. The duration of the flash is important, since it determines the time
during which the receiver is out of
action, and, in practice, this tends to
be unduly prolonged, owing to the slow
de-ionization and recovery rate of the
gases contained in the tube.
According to the invention, the discharge tube is filled with small particles
of glass " shot," averaging one millimeter in diameter. By sub-dividing the
discharge path into units of comparatively small volume and large surface
area,
the particles
accelerate
the
"cleaning up" of the ions and electrons produced by each discharge, and
increase the switching speed.
The M-0 Valve Co., Ltd., and N. L.
Harris.
Application date November
rat, 1945. No. 600889.

Frame Aerials
HE wire turns of a frame aerial are
closely wound, and then cemented
T
together with insulating material into

the form of a flat pliable tape. This
is laid, sandwich-fashion, in a shallow
channel left between the two moukled
halves of a frame, which is made from
The British abstracts published
here
are
prepared
with
the
permission of the Controller of
H.M. Stationery
Office,
from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
2,- each.

Magnetic ring resonator.
ring is fitted with a thin internal web
to form a shallow cup-shaped resonator,
which can then be supported at its
centre.
For use within the specified range of
frequencies, a resonator of this type
can be made of more convenient size
than an equivalent reed or magneto.
strictive vibrator.
Marconi's Wireless Telegraph Co..
Ltd., and P. J. Neilson. Application
date. June 15th, t94.5. No. 599274.
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ATOALS

PERMALLOY 'C'
for highest initial permeability.
Useful for wide frequency band
transformers, current transformers,
chokes, relays and magnetic shielding.

PERMALLOY 'B'
for higher flux densities than Permalloy ' C' and high incremental
permeability.
Suitable for low
power and intervalve transformers.

PERMALLOY'D'
for very high resistivity without
undue lowering of maximum flux
density or of the Curie point. Small
variation of permeability with frequency. Ideal for H.F. applications.

V—PERMENDUR
for high permeability with unusually
high flux density. Specially applied
to high quality diaphragms and
pole pieces

Standard Magnetic Materials, which have been steadily
improved and extended in range over many years, are
produced by a Company which has the unique advantage
of being also alarge scale user of these materials.
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Standard Telephones and Cables Limited
NORTH

(Reestered Office. Connaught House, Aldwych, London, W.C.2)
(Telephone Line Division)
LONDON,
E.16.
Telephone:

WOOLWICH,

Albert

Dock
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Insulation

IMPREGNATION

HYMEG

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
ot' manufacture.
This integrated system of development iasuccessful in enabling machines to be designed and operated without weak links
in the chain of insulation 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,
MANUFACTI RERS

Ole

BERGER
BERKELEY

&

SONS

SQUARE,

LTD. ( Est.
LONDON.

Telephone
llfAYTair 9171.
HIGH - PERFORMANtl ,
INSULA

1760)

W.1.

ARNISHES -1NI)

ENAMELS

AN ANNOUNCEMENT
OF EXCEPTIONAL
INTEREST ....

The

FOX

HELICAL

TIOMETER

type

POTEN-

PXF

5 HIO

is now available for general 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.
Wattage 5.

Write for full details to :

P. X. FOX LTD.

TOROIDAL POTENTIOMETER SPECIALISTS

HORSFORTH, YORKSHIRE, ENGLAND.
Telephone: Horsforth 2831 2. Telegrams: " Toroidal, Leeds."
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PATIENCE

DON'T BE PATIENT!

NO LONGER
A VIRTUE
AMATEURS! SERVICE MEN! ENGINEERS!
Do you still wait 10 to 15 minutes for your Electric Soldering Iron to heat up, every
time you want to solder afew joints? Or do you leave it switched on all day ? Then you
are not only being unnecessarily patent, but wasting fuel as well! The BURGOYNE
"INSTANT HEAT" GUN is the answer to all that nonsense. Not awelding device, not a
complicated freak, but simplicity itself. Just press the button and solder AT ONCE, using
it in the same way as an ordinary soldering iron. Bits changed in afew seconds. No other
maintenance whatsoever. Costs more than asoldering iron but lasts alifetime, and saves
pounds otherwise lost in electricity and wasted time.
Send for fully descripto ye folder free, to thc sole mcnufacturers:
BURGOYNE

ENGINEERING

COMPANY

EXPORT ENQUIRIES
INVITED

LIMITED

1-3, ROBERT STREET, HAMPSTEAD ROAD. LONDON. N W

I
PRICE

COMPLETE

7916

NE

With Two spa, e B.ts and 4 yards ol
Flex. Model S.471 tor 100-130v. A.C.
Model S.472 for 200-250v. A.C.

INDUCTION SOLDERING GUN *

See Wireless World Test
Report in July issue, Page 247

VIBRATORS FOR RELIABLE
REPLACEMENTS
efe
•
fre9es
et,
c>.

rest

ee,

4^,4.7;C4

th

oe

-1°,06

e/
et

e

el/

e'fe,

Entirely

British

construction,

and

in

design

fully

ey.,Ce

and

approved

Government Service equipment,W.E.Vibrators
They are

fitted as standard components by leading radio
manufacturers.
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perfect al/pm-nerd by

Go-axial ConstructionFOR " BETTER LISTENING"

"The Story of
Co-axial Construction"
explains how our
speakers are bu ilt. We
will gladly send acopy
to any manufacturer
or Overseas
Buyer who
writes for
one.

R. & A. Reproducers are perfectly aligned about
their axis. Their assembly is so arranged that the
voice coil can never, except under conditions of
brute force, vary from its setting in the anular gap
by more than • 001 ins. Misalignment of the voice
coil and 'or mechanical failure is therefore almost
impossible, no matter what the volume or frequency.
A co- axially constructed, distortion-free speaker
is anecessity for Better Listening.

REPRODUCERS AND AMPLIFIERS LIMITED
FREDERICK ST. WOLVERHAMPTON ENGLAND

18, TOTTENHAM COURT ROAD, LONDON, W.1
Tel :

MUSeum

2453

Tel : MUSeum
Shop hours : Monday- Friday

RATEAR? SHORT WAVE COILS.
eode wound
ou low loss dielectric material.
Each coil ' narked with
wavelength coverage. Both 4 : 111.1 fi pin typea are interchangeable with those of competitive totatufat Inre.
All ranger quoted are those obtained with . 001116 inf.t.
variable tuning condeneer.
Average Q of coils is 1311
for space wound type and 93 for close WOIIIVI type.

insulation.
Single hole fixing and double ended for
ganging purplish,
Postage fid. extra.
Type V.C. 15X.02:tin. gap. 2.5 131,F.
Price 39
Type V.P.
X 6123 in. gap. 2.73 4011F.
Price 4 -.
Type V.6'. 110eX . 02:16.. gap. a). 100e. Price 55.
Type V.C. IfiteX . 023itt. gap. 0 1001.P.
Price et.
Type V.C. 250X. . 023n. gap. 7.3 250pF.
Price 7,9,

4-pin coils.
Primarily designed for aerial coil with
reaction hut they can also be used for aperioilic coupling
or in oscillation circuit. Standard British 4- pin ha-reportage WI. extra.
Type C.A. coverage 11-25 meter, 8.25 microHy. Price
4 - each.
Type C.11. coserage 20-45 tunera P1.25 microHy.
hire 4/. eta,.
Type C.C. coverage 44-100 meter,' 57.35 nfieroHy.
Price 4-6 each.
Type Cl'. coverage 80-180 meters 224 nticroHy.
Price 4/9 each.

TELEVISION COMPONENTS.
E.H.T. Tratsformer for
VCR97 awl .* " tar tut,es.
I.73K v. 11.91.9. ( Approx
'-'250 voila D.C. rmouthelA Too 4- volt heater windings
each centre tapped for 2- or 4- volt rectifier and CRT.
Rectifier winding i.ulateil for 3500 volt,
Postage
16. £2.
E.H.T. Transformer 1 Kv. H.M.S. tApuris. 1230 volts
1611. smoothed.>
Otherwixe ar al ove.
Postage
El 17/6.
Stewart Mains Tnmstormer.
350-0-350V 250 ma.
6.;: v.
a. : 4 v. `1“. ; II- 2 ti 3 v. 2 a. ; 4 v. 3a. ; oiee4f x
41 x filin. Postage 1 6.
£55.

6-pin coils. Are itintilar to the -Itpin range with an extra
primary aktiling for aerial coupling or can he wed o, a
tuned wettnihey 11.F. trandonner with aphis lie primary,
the third winding of course being need for react
poetage fid. extra.
Type C.A. 11 coverage 11-23 meter". 7611 inicrolly.
Price 4'3 each.
Type C.11.6 coverage 20-45 meters 16.25 microlly.
Price 4/3 each.
Type C.C.S coverage 44 - 100 meter, 61.35 microlly.
Price 4'9 each.
Type C.11.6 corerage SO-- 1/40 meters 239.5 microlly.
Price 4'9
Type C.C.6 coverage 110-250 meters 923 mIcroHy.
Price 6 8 each.
Type c.u .o,
o. cliii Itare to suit ,, hove
PiSse

Varley Mains Transformer EPOS 500-0-500 v. 2011 ma.
ti.:1 v. 3 a. : 5 v. 2.5 A 2 - 0-2 v. 6 a. Size 4g x 5 x 31in.
Postage I/1i.
£3 12 6.

1 6 each.
RAYMART SHORT WAVE CONDENSERS.
All eon.
dcrisers are mictovarialt- and as fit the all-brasr con.
-ti ll,' ion type, twing 1.11-1 , atitic
awl chatiii••

Elstone Mains Transformer MTH 5(10-0- 500 v. 230 ma :
5 v. 3a. ; 163 v. :1ACT 6.3 V. 6ACT. Size 41 x dl x Slit ,.
Portage I
£3 7-8.
Rubber Masks for 9in. or 191n. tuber, postage 9ii.
9in. black 98.
llin. stone, 11 3.
12in. black, 18'-.
ISin. stone, 21 6.
The latest OM. Televisor lens for um wit h VCR97 tuber.
Excellent magnification and ttt i
t
innum angular dirtortion.
Converts you, " eurplue
televisor into a
fulltsized model.
Portage 2 -.
Only £196.
Miscellaneous.
Standard 10 gauge steel chit/sir 17 x
10 x 3iu. All cornets setae I.
Black gloss st ove enatnei
finish.
Portage 1,n.
Only

Standard 18 gauge steel panel, to r lutin. mairille 1
Black crackle lutish both rider.
Postage 11 6. Only 59.
Steel brackets tor am:tenthly of ahoy,
Mack cl o.,s s ot ,
enamel finish.
Pilot age U.-. Only 3 6

4539

Saturday 9-1

Heater transformer in neat black crackled clamp.
Ph
2111 A 30cps. sec . 1.5 v. 11 a. Size 215 Ils Itin. high.
Portage I 3. 99.
QUALITY

COMPONENTS.

Pickups-ail

with

trans-

Wilkins Wright Type " N."
The senior MOVing
nickon of High Fidelity, Price £7 151.
Connoisseur Light weight moving irin, Of excellent
quality- 54 11.
E.M.I." 14."
The oell-knosn hypersensit ive
nos vartly hoproveil. Price £
4 15 8.
SPEAKERS.
Vitavoz R12 20
ISM,
Ciotti
Heavy dot v 1211 watt) 15 ohm. Pri, e
Valsant 3
£ 2 10 ISi,,, Excellent repro Mee
ypeIll. Watt's IS ohm. Price £7.

pickup
rest

se

domestic

Goodman, " AXIOM 12 "
cone needs no ' It,
rhythm. 15 ohm.
Prit e £
8 8.
Goodman, 12in. ( mud '
distil:ad reproducer, 13 ohm.
Price £6 15.
Wharf dale W10 CS 10in.
or 13 ohm.

Chit h ruspetsion lKc
Price £.
7.

-

1'op

Whartdale W10 CSB 10in.
aliove hot with itnprove.1
Ion. a or 15 ohm. Price £7.
Wharfdale " Golden " 10in. lifood
all- V01111.1
xne.(ket.
3 or 15 ohm.
Price £3 15.
Celestion " 44 " 12M. flood general purpose rpeaker at
reasonable cort - 3 ohm. only.
Price £3 15.
All the above item,' can be iully demonstrated and compared- but please mold lunch hon.
OUTPUT VALVES in mateheil pairs. ( No est ra charge.,
PX25 Osram. Iw watts o Swat. 27 11 each.
P2; 500
Tungsram a. l'X 25, 22
each. IS,, tax.) PX4 Osiam.
Ill
=out put . 188 each
PP3 250 Mania. os Ps I.
166 each. ETU 01111111.
triste 15 sat t,.18 3 e.ieli
SIB USA
Tet rode 30 watts. 18,1 each
amplifier and driver talc,o for above
Push- null
output
transformers -Williamson
84 -.
Reston. 30 -.

February, 1949
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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 stylii
Blank recording discs from Sin. to Ilin.
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 COR48A RECORDER UNIT complete and self-contained,
measuring only 22m. x I4in. x 134in., incorporating 7-valve
amplifier, recorder unit, light-weight pick-up, speaker and
microphone and with many exclusive features, is now ready
for early deivery.

OUR

WELL-EQUIPPED

DEVELOPMENT

OF

Portable
Twin Channel Continuum
Recording System incorporating
CDR48A Recorder.'Amplifer
DR48A Recorder and EM4EA Electronic
4 Channel Mixer

WORKSHOPS ARE

EQUIPMENT

TO

AVAILABLE

MEET

FOR

SPECIAL

THE

NEEDS.

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, WI.
CABlIS • Simsole. London

TELEGRAMS : Simsale. Wesdo, London.

TELEPHONE: Welbeck 2371 (4lines)

Optimum Characteristics from titis
EFFICIENT DO'UBLE-TRIODE
AFEW OF THE APPLICATIONS
OF THE MOLLARD 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

DATA

Heater Voltage ------ Heater Current
Anode Voltage

- 6.3V
0.4A
250V

Anode Current
9mA
Anode Resistance - - 9,700 ohms.
Mutual Conductance - - - 3.6mA /V
Amplification Factor
35

The combination of medium low anode resistance, high working current, high
slope and low heater current, make this new Mullard doulde-triode all ideal
valve for an unusually large number of functions. One practical advantage
of this versatility is that it iu often possffile for the one type of valve to be
used throughout an equipment with obvious eismomies in design and maintenance. Manufacturers of electronic count,'r oui esp4, . 11! appreciate the
low heater current and G.T. size whilst
designers of industrial control equipment
will welcome the series arrangement of
the heaters.

ullard

Please write to Transmitting & Industrial Valve
teebnieal details of this and other double-triodes in the
MULLARD

ELECTRONIC

PRODUCTS

LIMITED,

CENTURY

THERMIONIC
VALVES
Dept' for
full &
ELECTRON
TUBES
Mallard • one.

HOUSE,

SHAFTESBURY

AVENUE,

LONDON,

VV.C.2
144VT3813
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H.
P. RADIO SERVICES
OFFER:—

LTD .

February, Iwo

World

Dependable Di-electrics

Brand new America!, IFF receivers
Type BC 966A.
13 valves. Fitted with motor generator. Input 12
volts. Output 450 volts 60 ma.—easily converted to
fractional h.p. electric motor for mains operation.
7 6SH7
3 7193
3 6H6
Handsome metal case 12" - 12" 8"
100's of useful components.

and DI- JELLS
—for insulating, filling,
nating,
waterproofing,

impregsealing

and finishing radio and electrical
components, cables, etc.
ALL

GRADES

ARE

DESIGNED

TO

MEET DEFINITE CHEMICAL, PHYSICAL
AND

ELECTRICAL

STANDARDS.

For technical advice and samples, phone
TEMPLE BAR 5927.
\s.
¡DF VIEW

Sales Department

A magnificent piece of apparatus, containing over £50
,."Irth of useful components. 3 speed motor gear
box. Two 3pole relays. One 2pole relay incorporating
the most useful 7193 valves. Ideal for 145 Megacycle
operation.

ASTOR BOISSELIER & LAWRENCE L1.
11
NORFOLK

Works

and

MOOS,

NORFOLK

Laboratories

IIRIST •

West

STRAND

Drayton,

Ve,

Middlesex.

Smallest — Best — Inexpensive!

O SMOR "Q" COILPACKS
One- Hole Fixing
ALIGNED
IN ACTUAL
RECEIVER

HIGH " Q"
LOW- LOSS
FORMERS

1
--

NO
WHISTLES

IMPROVEMENT.

UNDER VIEW

AVAILABLE IN
BRITISH
ISLES
ONLY.

30'-

PACKING AND
CARRIAGE
5 - EXTRA.

TRANSIT WEIGHT 40 LBS.
STATE NAME GE NEAREST RA/LWAY STATION

H.P. RADIO SERVICES
LTD .
BRITAIN'S LEADING RADIO MAI( ORDER HC.R.J‘..f

COUNTY

ESTAB. 1935

6 SEPARATE COILS

SIZE
31 xneli

COMPREHENSIVE
LISTS ON RECEIPT
0 F 21. D. STAMP

55,

MAKES A
FACTORY
JOB OF A
HOME.
BUILT SET

ADJUSTABLE CORES

ROAD,

WALTON,

LIVERPOOL,

4

TEL.. AINTREE 1445
STAFF CALL 5IGNS G3OLV G3DGL

FULL
CIRCUITS
SUPPLIED.

41 1:

S'HET (465 k c) L.M.S., 33 -. M.S.S. and L.M. SHIPPING,
35
T.R.F. ( L. & MW.), 30,-. BATTERY MODEL, and
other types available ; also ATTRACTIVE GLASS DIAL
ASSEMBLY in 3 colours, 7" 7", calibrated for L.M.S. and
L.M. SHIPPING.
INDIVIDUAL COILS, S'HET and T.R.F., 3 - each.
PROGRESSIVELY
WAVE-WOUND,
PERMEABILITYTUNED COILS, T.R.F.
MATCHED

RADIO and TELEVISION COMPONENTS
AT ATTRACTIVE PRICES.

Write for particulars ( Trade enquiries invited).

OSMOR RADIO PRODUCTS LTD.

BRIDGE

VIEW

WORKS,

BOROUGH HILL,
Tel. CRO. 1220.

CROYDON,

SURREY,

February. 1949
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At last a gramophone motor to
match the performance of th ,
famous

Connoisseur

Pick-up.

SPECIFICATION:
Voltage: 200-250 volts A.C., so cycles.
Rim drive with speed variation. No governors and no gearing. Heavy non-ferrous
turn-table, machined to run dead true, flywheel action—no" WOW." Main turn-table
spindle hardened, ground and lapped to
mirror finish, running in special phosphorbronze bearings.
Motor rum in needlepoint, self-adjusting bearing

Board ¡ in. plastic. Pressure on Drive-Wheel released
when not in use, to obviate forming flats and noisy action.

Retail Price, complete wills Pick-up £ 15 I9s. Od. plus £6 I8s. 2d. P.T.
„
Made by

without Pick-up ... £ 13 5s. Od. „ £ 5 14s. 10d. P.T.
Coupling Transformer when required 13s. Od.

A. R. SUGDEN & CO. (ENGINEERS) LTD., BRIGHOUSE, YORKS.

wit

One on top of the other...
Looks easy, doesn't it ? But it is the Cknow how,'
that comes only after years of experience,
that successfully overcomes the difficulties
of development and production that are
inseparable from the manufacture of the
highest quality sound equipment.
The G.P.I. pressure type loudspeaker unit is
an outstanding example of the advanced
design and dependable craftsmanship, which,
rising from wide experience, make certain
that the reputation of VITAVOX is always
on top.

Write for full details.

VITAVox
G.P.I. PRESSURE UNIT
The result of twenty years' experience
Vitavox Limited, Westmorland Road, London, N.W.9.

Tel: COLindale 8671

2901
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7or 6,ff éeediucag 7
&
J-A
In 'FCC)
ALL- IN- ONE RADIOMETER
with internal battery and multi scale the PIFCO Allin- One Radiometer tests everything electrical, Radio
and P.A. Equipments, Household
kinds.

Car Lighting Systems, Bell

Circuits.

and Teleprinter

May be used on AC or DC mains.

• CIRCUIT TEST

•

Testsforopenorfaulty

0-6 volts AC or DC.

• FIT

circuits

• MILLIAMPERE

0-240 volts.

in

all

radio

appliances.

L.T. TEST

TEST

and electrical apparatus
and
domestic

Write for fun details and

appliances of all

0 23

m.a, scale

for

Equally

testing total discharge

fortesting car lighting
and starting circuits.

from battery or testing single cell.

TEST

• VALVE TEST

May

be

used

direct

on

any

mains.

Made by inserting
valve

in

socket

on front of meter.

AC or DC

Export terms.
Overseas
Agency enquiries inv.ted.

PIFCO

LTD.,

PIFCO

HOUSE,

WATLING

STREET,

MANCHESTER,

4

and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C.2

CHARLES BRITAIN ( RADIO) LTD.
II, UPPER SAINT MARTINS LANE, LONDON, W.C.2

BEST BUY AT BRITAIN'S

INEXPENSIVE TELEVISION

ti , •
lie afful.ible 4 de, tipt e
and , ofilmeluszsive booklet whi. 11 sets forth ri simple fem., how to construct a fiit..
Televisor from" surplus " eqtipment. The boollet is profusely illustrated and sill prove
most instnictive. Price 1/6. Post free.
Anoint the Units mimed by
Inexpensive Television " a. being of prime importance in
the comtructkin ai a Televisor are the VIDEO RECEIVER H1365 ud the RF UNIT
TYPE 25. The R1355 is the ideal ViAiœl ref...her ; valve line-up
1 51:144, 1 liV122 t
and 1. riP61. Also incorporales 7.7 .M..ca IF Str.p.
We supply simple modification instniet ions aith evely Unit purchased, and it eon be 8,11
operat ion atone premises in London. The 111255 j used in conjunct ion with the 12 1
,25
which plugs ilki0 the receiver. The 111322 Is offered at the absurdly law price of 30
plus 5/- mrriase.
BRAND NEW E1355 Units in orighol manutacturer's wooden crates at 42
Plus 7 1,
carriage.
BF UNIT TYPE 25. This esoential part of the Televisor is priced at 10 8, post free. For

6.

the month ot February only both equipments at 37.6. plus the usual 5.- carriage charge.
BIRMINGHAM. Prospective viewers in this arm will require EF UNIT 26. These are in
st "etc at 27 6, poet free. Brand new and cartorœd.
BRAND NEW AMERICAN EQUIPMENT. We rromily imture this month the American
Synchronizer Unit BC993, housed in a handsome blank craekle finished ealdnet and containing 2681.7.1 735, 36A07. 12X2, 16147,2 65N7,
713. The tube is a fiin. CRT, 31: Pl.
A bargain at 65/19/6, plus 5/6 carriage.
AND
Rump= UNIT KAY7B. Comprises 3 5T4, I GRQ7, 1 VI2150, I 6Y6. At a price within
the compass of all.
phut 5, ,arrlage.
AND REMEMBER I BOTH UNITS ARE
BRAND NEW 31
INDICATOR UNITS. We hare in stock at present a large volent ion oi ind.catore for use in
c on,f rowt itug a Televisor, and w add est ,efit it a pleasure to furnbh afif ice ant relevant
detaiio relat ing not he Ounce of . italde apperst as.
Personal shoppers will appregiate the tact that all CET., are demonstrated prior to purchase.
EHT TRANSFORMERS. 1,754 v. 12.51.S at 4 hA. 4 v. tapped at S . l'..r 23(1 v. input
IDEAL FOR s..;icte7 TUBE.S.
Brand New and guaranteed at 29 6 meh. earriare Pahl.

THE NEW S.T.7 MODEL
7-valve superhet, 4 bands, A.C.
D.C. 110 or 230 250.

59/6

Alternative wave bands :13-30, 30-70, 70-180, 200-550
13-30, 30-7o, 200-550, 800-2,000
Specify wave bands & voltage when ordering

International octal valves—high
gain R.F. stagc—to" moving coil
speaker.
Radiogram input and
extension speaker connections—
all sets fully tropicalised.

RECEIVER UNITS TYPES SI or 73. Denite the consistent demand during the preceding
month me can etill supply from st ock. These Unit oare actually the ne.ver port hut ° I
the TE1196. Among other thinge 1hey 1.011taill 6 valves
EF39, I Eli : 12. 1 E111.33
EF36, and me pair of 460 K..... IF Trans.oriners, resistors and condensers.
Easily
eonverted into A medimn wave superhet 1.y r. listing the two coils. Sillier value at 19.6.
plus :. 1- carriage. Suitable coils are Weasite P ' olla no ailable at sy- per unir.
BRITISH IFF RECEIVERS. Reckoned by marry to be our out standing bargain. Contains
10 valves, 511,05cr general or, numerous COLliersen, potniete., resist on. et c. The general°,
is complete withall gears and other constituent parts and le readily convertible too small
motor for AC or DC operation. At the pece 1.1 19/6. Phis 5,- Carriage, this is indeed valor
hem,-Icompare.
AMPLIFIER UNIT TYPES 18 Cle 165. A neat so! compact Unit incorporating the follow ing
valves: 2 EF3d, 1 E13033, and it E1.32.
Tegether with microphone tnnsfomfers, Inter.
calte transformers, countless condensers and resstorn, etc. An experirent era goldmine
for 261.., plum 2/5 carriage.
SHOP HOURS : 9 a.m. toS p.m.Saturday.
h..
Telep'....e:

Open all day
TEEM., Rae 0545.

REELRculio

PARKER RADIO
7,

Regal

Lane,

CORPORATION

Regents

Park,

London,

LTD.,

N.W.I.

Paraco Works,
Gulltver

0843

irele.o.

February, 1949
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cELESTION
Here are two excellent Celestion Speakers with
dimensions which make them ideal for use in small
domestic receivers, as extension speakers, for car
radios and intercommunication sets.
Model P2V can also be used as a microphone.
THE MIDGET 2 CABINET MODEL CTI 17
(as illustrated) uses the P2V Speaker in its bakelite
cabinet of modern design which is available in a
variety of pleasing colours.
CHASSIS MODEL P3C0
Dia 3f". Baffle opening 3". Voice coil impedance at
400 cps., 3ohms. Pole dia i". Flux density gauss 7,700.
Total gap flux 24,000. Peak power capacity Iwatt.
Price less transformer
(Suitable for output 1-5 ohms).
WHERE

TO

BUY

£1: 19 : 6

CELESTION

SPEAKERS

MIDGET

CT117

Depth 2g"

£2 : 3 : 6

TECHNICAL DEFAILS OF CHASSIS MODEL P2V
Dia 2)," Baffle opening 21". Voice coil impedance
at 400 cps., 3ohms. Pole cia 176C.
Flux density
gauss 8,500.
Total gap flux 8,000.
Peak power
capacity
watt.
Price less transformer
(Suitable for output 1-5 ohms).

£1: 7 :

Write for Brochure " W.W." It gires details of all
Celestion Chassis and Cabinet Speakers.

Manufacturers should please communicate direct with

. . „. .

MODEL

Width 61"

PRICE complete in cabinet

Wholesalers are supplied by the sole Distributors: CYRIL FRENCH LTD.,
High Street, Hampton Wick, Middlesex.
Phone: KINgston 2240.

47.

CABINET

Size ; Heigh?. 41"

The Public are requested to order from their local Radio Dealer.

CELESTION LIMITED,

2

SUMMER RD., THAMES DITTON. SURREY.

E1BE

O0
O e
K3402S

(3) METALLIZED CERAMIC HERMETIC SEALS

TYPE NUMBER
FLASHOVER KV DC ( TOP)
_

170559

MAXIMUM AMPS.

27075

39105

45130

12

13

21

12

23

26

The new range of U.I.0 Hermetic Seals guarantees
air and moisture- tight sealing even with permanent
pressure differences of up to 20 lbs. A specially
developed metallizing technique ensures excellent
adhesion between metal coating and ceramic body
and permits soldering at temperatures between
220 C and 310 -C. Full particulars of flashover
voltages, current carrying capacity and behaviour
I.
too
loot,
FREQUENCY OCCIS)

UNITED

INSULATOR

CO.

LTD.,

OAKCROFT

Te/e-phone . EimbrIdge 5241 (
6 lines)
1

at reduced pressure are available on request.

RD.,

TOLWORTH,
Telegrams : Ca:anel. Surbiton

SUMMON,

SURREY

54
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BRIERLEY
- RIBBON"

AND

-AKMATURE"

PICKUPS

RIBBON

NEW

PICKUP,

type

..1131=1 R1

(TYPE .18,P,R ilm FOR FINE LINE RECORDINGS)
Frequency range, 20 cis to 40,000 cis.
Permanent point 6 times harder than sapphire and more robust.
Point pressure, 1/8 oz.
Output voltage, 10 to 15 mV. across 15,000 ohms approx.
" Floating Element " design prevents arm torsional resorance.
Price in U.K., including special mumetal screened transformer and Purchase
Tax, £ 10/14/H.
Downward pressure is not just a question of counter- balancing or taking
up weight by the use of a spring.
The effective mass of the moving parts at the point at medium and high
frequencies with the additional impedance of the restoring force at low
frequencies are the main factors governing point pressure. At the same
time, " wasted " forces absorbed by the inertia of the head and arm in
vertical and horizontal directions, friction in the bearings as well as other
considerations must be taken into account.
Our Pickup Booklet deals with general design factors and their specialised
application, and will be sent together with details of our other products,
including Amplifiers, Pre-Amplifiers, Filters, Silent Turntables, etc., on
request.
J.

H.

BRIERLEY ( GRAMOPHONES & RECORDINGS), LTD..
46, TITHEBARN STREET, LIVERPOOL

LAMINATIONS
ron
All

Radio

and

Electrical

Uses.

In Silicon, Dynamo, Intermediate
and Transformer Qualities.
Permalloy, Mumetal, Radiometal.
Screens

for

all

Electrical

Uses

Transformer Shrouds
for 35 and 74 Lams.
General

Precision

Heat

A.

C.

February, 1949-

BARKER'S

MODEL

148a

SPEAKER

is now released and is
available from stock.
B ui 1t individually
with meticulous care in
the laboratory this new
12in. NATURAL
sound reproducer
approaches truth more
closelythanever before.
No other speaker
possesses the patented
dual drive and graded
cone corrugations
which give such
masteryovertransients,
such smooth, c!ean, extended top and bass
without resonance or
colouration.
Musicians, technicians and ordinary mortals who take
pleasure in delicate tracery of fine chamber music; prefer
sopranos who do not sing through their noses and
commentators who do not speak through their boots;
enjoy the true rasp of adouble bass, the unblurred roll
of tympani and all the rich colour of massed instruments,
each clearly identifiable in its context, have all contributed their mede of appreciation.
Eventually you
will, too!
Write for details to
BCMIAADU,

LONDON,

W.C.1.

POTENTIOMETERS

RELIANCE
Wire- wound and Composition types.
Single, Ganged, Tandem Units.
Characteristics: linear, log., semi-log., noninductive, etc. Full details on request.
RELIANCE MNFG. CO. (SOUTHWARK), LTD.,
Sutherland Road, Higham Hill, Walthamstow, E.17.
Telephone: Larkswood 3245

99

Engineers.

Treatment.

Sheradising to the Trade.

Electrical Sound & Tele‘ ision Patents Ltd.
12 Pembroke Street, London, N.I.

—

TERminus 4355

2/4 Manor Way, Boreham Wood, Herts. — ELSTREE 2138

é.•
40p F. Ito -.
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SYDNEY SBIRD e.i.„,./..e(
CAMBRIDGE ARTERIAL RD.. WIELD, MIDDLESEX
Phan, Enfield 2011

Gem,

- Copan,.

Enfeld.

February, 1949

WIRELESS

Rate 6,-for 2 lines or less and 3 - for every additional
line or oart thereof, avenge lines 6 word.. Box Numbers.
2 wori. phis 1 -. Press Day : March 1949 issue, first
Post Tuesday, February 8th. No re.poasibility accepted
for errors.

WORLD

CLASSIFIED

Partribge
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WARNING

Readers are warned that Goverimeet surplus
components which may be offered for 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 have deteriorated as a result of the conditions under
which they have been stored.
We cannot
undertake to deal with any complaints regarding
any such components purchased.
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NEW

RECEIVERS

AND

AMPLIFIERS
toes

Pfitoucts. 92, Leathwaite Rd., S.W.11.
Bat.
4889.
A LL types of receivers. F.M., AM. and T
1217.
2.
£-1. test and control gear built to your specification; write for a quotation to-BCm.HlkIDEL,
London, W.C.1.
[ 2757
49ntrninedwsparveganfrIer3u.5n1 0w00it h.Ret.Te.s.stm

19

stamp
for
illustrated
brochure.-Couiphoite
Radio, Ormskirk, Lancs.
[ 2528
MPLIFIERS. new. 60- watt heavy duty P.A.
models, built for continuous rating and rack
mounting; £45; early delivery; send tor spec.Broadcast and Acoustic Equipment Co., Ltd.
Tombland. Norwich.11855
OCAL station high fidelity feeder unit, 5gns.;
6- watt push-pull high fidelity amplifier.
12gns.; tone control unit, gives bass and treble
boost and cut, agns.; technical data sheets on
request.-Note new address, E. A. D , 18. Broad
Rd., Lower Willingdon, Sussex. [ 2713
.C.348 American receivers, new, £ 18/10;
R.28 American 10- valve receivers. new,
45/-; B.C.454 American 6- valve receivers. new,
35,-; British Navy Type 76 3-valva receivers.
new, with circuit, 30,-; all carriage paid.-G.
Lawrence & Co., 3, Slater Place, Liverpool.
TUN IOR version of Williamson's quaiity amplifier with specified output transformer,
12 netts. 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,
751-.-R.
T.,
64,
St.
Leonard's Rd.. London. S.W.14. [ 2400
M ImDCOernamelyireersch.4s-s2,5waltos
xi 4w
i
tjt vliod
me
e
,

A

B

controls, a.c. mains. £4,â); leaet with P-1)
6V6 output stage, high gain, twin input channels NEB. £ 10; 25watt p- p 6L6 output, bass and
treble tone controls. Imhof case, very high gain,
£23; stamps for catalogue. exclusive products.
troue suppiled.-Midco Radio. 19. Newcomen tta.
[2c53s9
Wellingoorough.
A SitiUNDiNG year end offer, to clear sto
Compiete mains receiver kit. everything,
including valves, beautiful cabinet, all components, assembly drawing, etc.. right down tp
the last nut and bolt; not an odd kit set, but
a first-class commercial 2- waveband receiver.
ideally suitable for resale; offered for one
month only at £ 9,10. carr. paid: never again.Radio Constructors, 28. Speal Hill. Sheffield, 4.
115 ARON'S
Wivenhoe, nr. Colchester.
.111. - 5- and 10- waveband gram chassis, covering 3-60mc/s and 150-1,500kc/s, feeder units
with r.f. stage and flywheel tuning, radio kits.
auto-stop and 8 mixed changer units, amplifiers
5-500watts. Eddystone and Denco equipment and
components.
comp:ete television chassis for
Londqn or Birmingham transmission and constructors' kits for London area from £ 45; s.a.e.
for details or send 9d. now for our illustrated
54- page catalogue.
[ 2020
ONNOISSEUR'S receiver-world-wide results
on highly sensitive 10- valve cammun.cation
receiver or, oy 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 cup, gram
input, new panel, and other refinements; write
for details, or call for demonstration: R1155
specialists, receivers repaired and re- aligned.
also modified as above, or to your requirements;
R1155 circuit and values. 2/- post tree.-R.T.S..
Ltd.. 5. Gladstone Rd.. Wimbledon, S.W.19.
Tel. Lib. 3303.
11266
ILLIAMSON
amplifier,
now
universally
recognised
throughout the world ( vide
large export orders) as the best quality reproducer manufactured to- day; the model made by
R.T.M.C. ( Ealing). Ltd.. has been acclaimed as
the best radio product on the martet as no expense has been spared in producing a real
quality job; we doubt whether any other amplifier even at 3 times the price has a better allround performance; all seekers after quality reproduction should - send for details; built of
superb quality parts on extra heavy chassis
with special cover; price £27,10; for use in the
home or factory you should be the proud owner
of a " Williamson"; gram motors. speakers
tuners, etc. also supplied: alsa sets nt transtormers and. chokes; stamp for full details front
pioneer makers.-R.T.M.C., Ltd.. Laurel Rouse.
141. Little Ealing Lane. W.5. Ealing 6962
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Our new modern transforme , factory
and laboratory are now in operation and
equipped with up-to-date machinery for
the manufacture and testing of quality
components.
Increased facilities have
enab!ed us to improve our service. As
well as hav ng 100 different types of transformersand chokes available from stock,
we can wind to specification within 14-28
days depending on the quantity and types
involved. Our range has been increased
to cover power transformers up to 25
K.V.A. and we shall be pleased to send
our catalogue and stock list upon request.

*

*

*

*

*

LONDON SALES
OFFICE
For the benefit of our many friends we
have made arrangements for the immediate supply from stock of small
quantities of our standard components
These can be collected from our address
at King's Buildings, Dean Staniey Street,
Millbank,
Westminster,
SW. I. Tel. :
Abbey 2244. (250 yards from Big Ben).
Hours : 10 a.m.-1.0 p.m. and 2-5.30. p.m.
(Mondays to Fridays on(y). Kindly note
this address is for stock sales only.

*

NEW

*

*

*

*

ADDRESS

We should like to draw attention to our
new address at Tolworth ( situated just off
the Kingston By-pass). This is now our
sole factory.
Callers and all correspondence should go to this address :-

ID

S

R.A.F.
G

R
L

:
e.
A
TRANSFORMERS LTD
Roebuck Road, Tolworth, Surrey

55

IGH quality amplifier and radio tuner units.
15 valve. 12 watts. 30 D.B. bass and treble
lift:
send
for specification.-Broadcast and
Acoustic Equipment Co., Ltd.. Broadcast House.
Tombland. Norwich 26970.
19382
END 21,1g1 for bargain list. Incl. range of
audio amplifiers ( no fancy prices). e.g..
4watt A.A. with pickup and tuner inputs.
volume, tone and neg, feedback controls, 110250v a.c.; £5/19/6.-N.R.S.. 102. Parkhill Rd..
London. N.W.3.
[2685
.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." " Elecuonola, '
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 21,
2d stamp for full details and prices. [ 2233
1[TNIVERSAL ELECTRONIC PRODUCTS. 36.
Marylebone High St., W.1, Welbeck 4058.
z)pecialists in the design and manuiacture ot
nigh 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 our 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
ot equipment to your own special requirements.
Write for descriptive leaflets of our range of
fidelity amplifiers and radio tuning units.
Ltd., 40, Gardner St.. Brighton.
1, Sussex.-The finest range of amplifiers
available to Willianison's specification. 1C.T.66
at £22; P.X.4 version at £ 17/17/6: and without
a doubt the finest el all, the P.X.25 amplifier
with two chassis and two power packs for 500
and 275 milts nt. at £ 28/7, carriage extra; all
on black crackle steel chassis, K.T.66 and P.X.4.
14 X10 X 3, P.X.25, two chassis. IVA;X 842X 21/.•
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 with 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. L.63s
at £ 6, or high gain with E.F.37s at £6,6; also
quality feeders, including a specially designed
superhet itk-band) for fidelity reception, variable
selectivity. distortionless detector. etc.
Components for Williamson: Partridge mains trani•
former. 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,
DUT 1 ( Practical Design of Receivers using
Maxl-Q coils): DBT2 ( Design and Layout for
Turrets 6 dc 7); DBT3 ( Design and layout for
C.T.4 Turret). 3/- each; Partridge Manual, 5/-:
please add 3d postage.
[ 2747
RECEIVERS, AMPLIFIERS- SECOND-HAND
1155. perfect; £ 6/10.-13, Sherwood
Rd., Ilford. Essex.
[ 2650
. W. SMITH & Co. ( RADIO), Ltd., offers
the following. sound and perfect:TELEVISION:
Ex-R.A.F.
R.3585
receivers,
brand new and boxed, a complete 45 mc/s T/V
strip, using 5 T.R.F. stages ( EF. 505), 1 diode
stage ( RASO), and video stage ( EF50). compiete
with 17 other valves EF50, EA50. VR54, 55. 56,
65. together with dozens of resistors and condensers and complete with mod sheet. the finest
T/V unit ever made, nothing on the market to
compare with it, only £ 5/10; ex-R.A.F. Type
1355. suitable for long range television for use
with the type 25UHF, range 35-45 mc/s, complete with all valves. including E.H.T. rectifier,
29,8 each, while they last: ex-Admizalty Type
W 4790B responcer unit, brand new in sealed
boxes, very little mod needed for a complete
45 mc/s and sound pack, 52 6 each, limited
number
only;
ex-R.A.F.
frequency
meters
W 1191. coverage 100 kc/s-20 mc.s. complete
with valves and crystal in sealed boxes, £ 5/10
each: special hams offer, first come first served.
brand new in sealed boxes complete with full
book of instructions and including 2 brand new
807 valves, crystal multipliers, range 2-7 mc/s
with 0-10 nitt meter. 29/6 each, limited nymber
only; ex-R.A.F. Type 39 aerial coupling units.
with 0-3 and 0-6 amp thermo meters and 100watt dummy aerial. brand new, 7/6 each: constant voltage transformers. input 190-250 volt,
output 230 volt 150 watts, 92/6 each.
G. W. SMITH & Co. ( RADIO). Ltd.. 3, Lisle
St.. London W.C.2. Tel. Gerrard 8284. Open
all day Saturday.
[ 2742
T",OR sale. Flallicrafters S2OR. Sky Champion
.1' comm. rec, perf cond; nearest £ 30.-Box 3520.
.C.A. AR 88L.F. receiver, as brand new, complete with handbook; £ 35.-Box 3610. ( 2693
ATEST 1948 Hartley Turner T.R.F. tuner.
new, perfect; offers over £ 13.-Box 3519.
‘) BC348s. as brand new; £ 15 each. £28 pair;
4
also R1116, £ 6.-7, Sherwin St.; Crewe,
Cheshire.
[2691
R88.
perfect,
spare
valves,
spr; £50.Llewellyn. Nursery Av., Stockton Brook.
Stoke-on-Trent.
[ 2557
ELEVISION, Murphy V86CA console. 12in
tube, perfect condition; £70; buyer collects.
Tel. Dartford 3148.
r2544
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Wirelew. World
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P.A.20 amplifier & Vibropac:t, .1; new.
unused; £ 38 the pair to c.ear.-Box 3609
AR radios ( Philips), 12volt, 5- va l
ve. spl en ed
value; £ 15.-Boydfield
Electrics,
Ltd.,
Prestwick. Scotland.
[ 2704
ARCONI CR 100 'receiver, 60kc s-30mc,s.
Extract from a letter received by us a
excellent cond, handbook and LS. : £35
fortnight ago :
or nearest.-Box 3427.
URPHY A40 Console all- wa ve,exce llent[con" I have toured various Hi Fi experts
dition-Offers to Bryant, 11, Oxford Rd..
to be duly thrilled. Icame to you last Chiswick, London, W.4.
D.107, com. rec.. 1.2-17.5mc/ s,rectifier am
12p
51
91
5
and decided that yours was the best I
fier outout Vs. modified for 1.s.; perfect
had heard.
Incidentally you were the condition; £ 14.-Box 3580.
DECEIVER. type 342, 15-200 metres, 10 valve
9
only people who switched on and left it- 11 and other gear f r sa:e; offers D. Plummer
Severn Place. London, S.W.5.
the others had various excuses that we 20,
12s
a
pnee.ifier,2
(2639
hear so often."
F. B. S., BATH
valves, P cra5
ckle
nd p s
uee
hei
cabinet, good condition; £ 15/10.-Box 3196. [ 2548
Many people have done the Grand Tour WIRELESS World 2 R.F. 3 valve qualm
VV
tuner
for
use
with
quality
amp
ifier;
£
6/10
Hi -Fi before coming to us " just to including valves: new and unused.- Box 1384.
make sure " that Hartley-Turner re- 19/6.units, with 6 valves. 2
2 VR56, 1 VR55, 1 VR57; post
production
was
the
most
realistic incl.-B. E. VR53,
R., 39, Brighton Rd., Birmingham.
obtainable and we undoubtedly endorse
ERGUSON table all- wave universal, new
Xmas, 1947. hardly used; offers over £ 14.this attitude, for we are confident in Rieu. 77. St. George's Drive, S.W.1. Vic. 1172.
Q
only, as new Ferranti 12v car ra di o ,sur pl us
what we have achieved and the question
efi
to requirements; to clear, £ 18, list price
does not afterwards arise that the £36/19.-Enfields, 77, High St., Midscmer Norton.
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"OPPORTUNITIES
IN RADIO
Get this FREE Book!
"ENGINEERING
OPPORTUNITIES"
reveals

wpauth.quwaile

paid key- appointment its

lied at home for ahighlythe vast Radio and Television Industry.

esting matter, it include,.
ftill details of our up-tothe-minute home study
courses in all branches of
TELEVISION
RADIO,

H. A. HARTLEY
CO.

LTD.

H

Brit.

I.R.E.,A.M.I.E.E.,City
vision,
Film

Servicing, Sound

Projection,

Short

Wave, high Frequency, and
General Wireless Courses.
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OODMAN Axiom 12. perfect condition: £6.1.3f Allbrooke. 19, Manor Rd., North Birmingham. 16.
ARTLEY TURNER latest 215, as new; 1£2766.1
L. Kirby, 33, Bramley Way. W. Wickham.
Kent.
Wits.
iroioRT twin diaphragm. new surround; first
£17 secures;
carriage paid- White. 90.
rbank Rd., Bradford 42812.
152,
HAMMERSMITH RD., It OLA 012 PM, unused. £ 5/15; 012 energ[12s5e6d1.
used. £ 3,10; both carriage paid.- Collins.
5:2, Stafford Rd., Wolverhampton.
LONDON, W.6. RIVersid e 7387
100DMAN 12in, Premier 15w Xformer12
.56
a6
s
III new. £ 5/15:
other com ponen t
s:
li st.Cutler, 143. Pollards Hill South. S.W .I6 . ( 2606

and

A. M.

& Guilds, Special Tele-
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tea'trh. neee.

you

become technically-quali

Receiving

customer made the wrong choice.
YE
reason
B16T for
television
sale
,,
owner
receiver
livesas inbrand
very rn
2tad
6?v7
e
But we are surprised to find that some
radar,
morse.
interference area;
best offer
others, at least, do not seem to have accepted.-Box 3521.
[ 2641
X16, new valves, realigning, freq. range
achieved that unfailing certainty of
61mc to 550kcs, carrier meter. etc.; nearest
operation we take for granted, since offer £ 30.-Tel. Ashford ( Mdx) 3983. 98, Chertsey Rd., Feltham. Mdx.
it is so fundamental to the listener's
URPHY A78C quality console, purch ased
1944, recently overhau:ed manufacturer,
enjoyment. What on earth is the use of a
with H.M.V. all- wave aerial; £80.-19, Winderhi-fi or any other equipment that only mere Rd., Barnehurst, Kent. Tel. Erith 3621.
ORETON CHEYNEY communication chass i
s.
works when the other man isn't there?
16 valves, PX4s. Vitavox K 12/10, Collaro
Hartley-Turner equipment is expected auto changer, as brand new, superb quality;
or exchange. offers.- 207, Lichfield Rd..
to work by touching a switch in our £60
BlOxwich.2542
n .B.
s
feeger
showroom or in the customer's home. W.W, quaol. amp, pX4s wand .3W
If it didn't we shouldn't have the courage PvAvi
preset ertàiAom,
Ambassador
to sell it, because " service after sale " oak cabt; Emerson 6v a.c./d.c.ibty port.
to 40. Morley St., Bury, Lancs.
may be a good slogan but it isn't good
DECEIVERS as new, 230 a.c., all manuals,
1-1, National 173, latest model. £55; S27. two.
business if it is necessary.
£25-£20; S.X.17, £ 40; H.R.O.. 9 coils, P.P., not
So if you cell to see us you will be left ex-W.D.. £ 55; 504, £ 37/10; and A.P.M. 4 with
T.N.16 unit, new, £20; near cffers considered.to enjoy the music without our making
Box
1"y - Valve
3536. as new a.c./d.c. superhet radiogram
4
excuses, and if you buy our equipment
chassis, 3 W.B. KT 33e P.P. output, 15inX
•
you won't have to make excuses to your 71/2inX7in. ilium, glass dial, 3 colours. llgns;
M.C.R.1
recr.,
crystal
and
lightweight
Phones,
4
friends.
coils, batts., £5.-25, Percy Ave., Kingsgate.
12522
The first and last part of the outfit is the Broadstairs.
R.88 receivers, offers invited; 1155 re ce i
ver s
.
Hartley-Turner 215 Speaker. You may
new delivery. £8, carr. paid; 11240 rehave a good amplifier, pick up, radio ceivers. with 6 universal valves, diagram and
gen for television adaptability. to clear 18,6.
unit, but without the 215 Speaker you carr. paid; 1224A receivers new. £4/10.-J. Rae.
miss far more than you think. Do the 39, Penn Rd., Wolverhampton.
OOK!
540 kc/s
Two super
to 31
..
Jobs!
me/s. 9-Svalve
meter,
R.C.A.
less AR
1.s.;
[2
75
78E
47
Grand Tour by all means, but make sure
Howard 436A, 550 kc/s to 44 mc/s, with
your speaker is a Hartley- Turner. Price valve
built-in spkr, both in original metal cabinets.
230v a.c.; sacrifice to clear.-Offers to Myhill
only £9.
& Son. Radio- Television. Attleborough. Norfolk.
In case your records are not so good
NEW LOUDSPEAKERS
don't blame yourself too much for past
RITE for details of the new Flexicone conversion which considerably improves repromistakes.
You can avoid them in the duction of speech and music to existing speakers.
-Looker's Quality Radio, 106. Davidson Rd
future by acquiring the Hartley-Turner
East Croydon ,11923
Selected Record Catalogue which has "ID EST makes only recommended and supplied.
1-11 5M E.ac. 12 ,6. 6i.,in R. & A.. 16/-; 8in
once and for all " got rid of the bugs " R. & A., 18/6; 10in Role. 26/-; output transin record buying. This invaluable guide formers. 5'- extra; 12in Celestion. £ 3 15: Rola
0.12, 130 -; Wharfeda:e Golden 10in. 3 or
to the best records is now ready, price 15ohms. 75 -; Goodmans Axiom. 8gns; sent bY
25/, and supplements will be issued from return c.w.o or c.o.d.-N.R.S.. 102. Parkhill Rd..
. .
12686
time to time to make it complete and
1ñE'Rñ' *de luxe corner cabinet is now being
1.
demonstrated by Mr. J. D. Rogers at Charlup to date.
ton, SE.?; appointments to hear this reproducer
And if you want honest advice in thread- may be made either by letter or phone; this reproducer has a level frequency range between
ing the tortuous path of hi-fi you must 40-20.000 cps, and is considered the finest reproavailable in this cpuntry.-Rogers Develophave " New Notes in Radio," the only ducer
ments Co., 106. Heath St., Hampstead. N.W.3.
12667
guide to high-fidelity reproduction in Hampstead 6901.
LOUDSPEAKERS, SECOND-HAND
the world. Price 2 6d.
ITITAVOX K12 ,20. as brand new, in makers'
Catalogue free on
request.
V
carton; nearest £8.-13Fx 3537. [ 2655
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We definitely Guarantee

"NO PASS-NO FEE"
If you're earning less than Co a week, ihis
enlightening book is for you. Write for your
copy today.
It ,vill be sent FREE and
without r,) ' I

BRITISH INSTITUTE OF
ENGINEERING
TECHNOLOGY
17 19,

388b, Shakespeare House,
Stratford Place, London,

W.1
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MANUFACTURERS OF HIGH
QUALITY RADIO RECEIVERS,
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GRAMOPHONES &

AMPLIFIERS
AVAILABLE SOON FOR
HOME AND EXPORT

ENTIRELY

NEW
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OF ELECTRONIC TEST
EQUIPMENT
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DISTRIBUTORS

THROUGH- OUT THE
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ZNQUIRIES TO BE MADE DIRECT TO:

PENNINE AMPLIFIERS
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Head Office and Factory:
SOUTHGATE,
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Wireless World

ITOIGT twin- diaphragm unit. h.c. horn with
bass- chamber and field rectifier; nearest
offer £33.-102, Birkby Hall Rd., Huddersfield.
AKER super quality 12in triple cone speaker
with Ticonal magnet, complete with infinite
baffle cabinet in veneered walnut,
15ohms
speech coil; £ 7110; new and unused, half
original price.-Box 1383.
[ 1764

ELECTRADIX

B

VALVES
1TALVES.-5Z4, 5U4, EF39. EF36, EF50.. 12A6.
V 6X5. 5X4. 210VPT, and many more. 210LF 8s
EL32, etc., new and at list prices; please enquire
for any type not listed.-Duke tts Co., 219. Ilford
Lane, Ilford, Essex. Trade enquiries invited.
ITALVES! Valves! Valves!-Almost every type
y
of valve in stock; why wait for valves? Ail
of our stocks are brand new at makers' list prices,
no ex-Government stock; send no money, we will
send c.o.d. return of post.- Hansard. Market
Place. Spalding.
[ 2249
Dt HAMOS, MOTORS, ETC.
ENUINE plug-on dynamotors for BC453, etc.,
14v in, 230v out: 12/6.-Lawrences,
61,
rn St., Liverpool.
Cen. 4430. [ 2737
ATTERY chargers, 4 models. 2-6-12v, 1-2-4
amps D.C.; any mains voltage; also larger
(Yes. special transformers, chimes, te‘,tgear. inLtd..
terior Hoddesdon,
car heaters.Herts.
etc.-The Banner
Co..
Electric1221

Advertisements

21/-

57

A UDIO signal genera:or model 205 AG, by
.tl. Hewle't-Packard.
Dumont
oscillograph
type 168, CossOr and u!tra oscilloscopes, cheap;
write.-B.E.R., 39, Brighton Rd., B.rmingham.
SCILLOSCOPE ana wubbulator complete for
£20; T.B. 10 c/s to 350.000 cis. X and Y
pate ampfifiers. easy to handle and has outstanding performance, brand new and fully
guaranteed, immediate delivery complete with
set of leads and booklet on oscilloscope technique.
-Write for further details to Erskine Laboratories. Ltd.. Sca!by, Scarborough.[ 1648
WO mains? You can sti:il use modern and
11 efficient test gear; our Tracette ( signal
tracer) Genette ( generator) and Pocket Valve
Voltmeter all work from midget batteries and
each is enclosed in a pocket sized case; easy to
build and amazing in performance; each plan
2/
6 from-E.N.B., " Whinnie Knowe." Sennen
Cornwall; s.a.e. for Nup:ans list.
12
OMBINATION
portable valve tester and11
multi- range
meters
by
famous
U.S.A.
makers, ranges d.c. volts. 0-10. 50, 250. 500, 1,000
at 10.000 111v: ac. vits ditto at 2.000 11/v;
d.c. ma 0-1. 10. 50. 250: 4 resistance ranges
reading 0.1 11 to 15 meg 12; capacity 0.01 to
10uF tests over 1.000 U.S.A. valves. black crackle
case with carrying handle. each instrument
tested and guaranteed. £ 17, 10. carr. paid;
U.S.A. make output meters. 5 ranges, 1.5 to
lr
f
eev
. a.c., in small bakelite case, £4/17/6. Pos t

O

SPECIAL OFFER!
for a pair of P.M. MOVING COIL

Here is a wonderful opportunity to secure highly
sensitive headphones with coils energised by the
famous ALNI magnets. These moving coil sound
units have a 45 ohm. Fn. coil.

G

Be

They can also be used as miniature mikes, or as
A LL types of rotary converters, electric motors.
a miniature loudspeaker if matching transformer
battery chargers, petrol- electric generator
is used.
Size Ifin. overall, in bakelite case with
sets.. etc.' rotary transformers. input 12v d.c..
FRITH RADIOCRAFT, Ltd., 69-71, Churchgate
output 60bv at 250ma. price £ 4 10 each nett.
3m, front flange. As new. PRICE EACH 1 0 a
Leicester.
I2530
post paid; J.A.P. No. 2A engines, 1.2h9 at 2.600
Or price per pair 21
-.
• 4. / "
mic, 13/6; 3.5 amp.
rpm, complete and ready for use. £ 17 nett, ex
DYNAMOS. D.C., 12 volt 10 amp„, 1,400 r.p.m.,
2M T.C., 5/-; 30ma, 2M, mic. 6/-: 4 amp
works.- Ward. Lordscroft Works. Haverhill, Suf; 30 volts 5 amp., 1,500 r.p.m.,
; 24 volts 2u2in, therm- coupled. 7,6; double reading. 40folk. Haverhill 253-4.
11503
120ma. 2m, mie, 8 -; 20 amp.
mi., 9/6
30 amp., 2,000 r.p.m., £ 2 10 - ; 24 volts 40 amp.
MEW Onan pet. generators. 12-15v. 600watt,
15 volt, 2(in. mie, 9.6: 300v, 2,..m. mi,, 12/6
-LI self- start air-cooled 4-stroke, volt reg., auto
800/1,000 r.p.m., L12, 10 -. Special 12 volt 10 amp.,
300v, 2I/•›iri. 30 amp. 6in. mi.; Ironclad, 35/cut-out, ammeter. compete with tools. spares
dynamo, 600/1,000 r.p.m.. for Windmill work, 6.000v,
mie, 57/6; 3.500v, lin, mic. 20,'and instruction book, £24. plus carr.: Aleo -Lyon
C.A.V., weight 24 lbs. 10fin. x Sin., with double
150- volt, 21
2 in,
/
m/c, 10/-;
15v/60v,
double
12-15v 360watt air-cooled 4- stroke engine, new
reading, 2in. ni/c. 8/-; 2M meter movements
ended shaft, £5.
or hardly used, ammeter. etc.. £ 16/10, carr. free.
Chargers: H.D. 50v 50a 3cct, m/c meter, control
THE DEM. CONTINUITY-TESTER. A self- with magnet ( 500 micro-amp), 2/6; post extra:
ex-R.A.F. 2- valve ( 2- volt) microphone amplipanel, switches, fuses. etc.. input 200-250 i ph
contained portable circuit tester for all electrical fiers, as used in plane inter- corn., in self-conor 440/3 50. £20, pli.;,a carr; others; 200-250
circuits, almost pocket size, 6#s 3 x2}in., a tained metal case, can be used to make up a
a.c. In. 24v 25a out, with steel case. control
beautifully made Govt. instrument, new, totally deaf aid outfit, intercommunication system, or
panel, m/c meters. rheos. fuses. etc.. £ 12. plus
enclosed Polish wood case with carrying strap with crystal set, complete with valves ( also uncarr.; also 6-24v 12a with meter and fuses in
vent, steel case. £ 10 plus carr.; rectifying units.
and contact switch.
The experimenter's best used). 20/- post 1,6; wooden box to hold amplifier, 2/'- extra; letters only: new illustrated list
Input 230 a.c.. output 220v 3a d.c., metal rect.
friend. Worth 2 guineas. A limited number are
sent on request with ld stamp and s.a.e.
£8/10. plus carr.-Pearce. 66, Co. Percy St..
offered at 12/6 post free.
HIGHSTONE UTILITIES, 58. New Wanstead,
London. W.C.I. See also under Components.
E.11.
[2221
7 6 charging switchboards, 12v- 32v. 500 DIMMER RESISTANCES. Totally enclosed, London.TRANSMITTING
EQUIPMENT
panel type, 100 ohms
amp. or 50 ohms
amp.,
and 1,260 watts, volts, amps, cut1,4
1 OR
sale. Canadian Phil's, 43 mark two,
outs, fuses, resistances. etc., 4 take-offs. superb
2'6 each, post 6d.
brand new, offer.-Box 3577.
unit, in case, or send £ 5 carriage paid: 75,-.
MICROPHONES.
R9H
trans/recrs.,
self contained
battery
6
dynamos. 24 volts. 1.000 watts, 9inX7in,
The New Lesdix Table
operated; require 120v and 2v ace.; 7.5mc
spindle, or send 80/- carriage paid; 75/-, 230v,
Mike, high-grade car- band; internal condition 100%, external soiled
1/50, './ hp electric motors, incorporating 1.260
bon inset, in bakelite only. 9 valves-215S0, 21OHL. KT2. etc., £ 4.
cycle converter, or send 80/- carriage paid;
58/-, mains transformer switchboards, 230v se
case and mounted on carriage 5/-; without valves. £ 2 /10. carriage
Highworth Rd., Faringdon Berks.
to 12v, 5 separate take- offs. complete distribupolished bakelite base
GRAMOPHONE AND SOUND EQUIPMENT
tion panel, all switches, fuses, amps. etc., brand
with transformer, 12/6.
IMON SOUND SERVICE have re cord ers i
n
new, or send 60/- carriage paid; 55/-, electric
stock.
[
G.P.O. mike button,
motors. 12v and 24v. ', hp. 41nX4in, with 1/ein
THREE
P.0 s.senior
3/6. Self-energised mag32/6 crystal
each.-Box
3423.
type, new, unused;;;
spindle for drive, beautiful job, or send 60/carriage paid: 45/-, dynamotor units. containing
netic microphones in
.D.P.
recorder ,
with
modulation
meter,
12v. 24v. 130v and 300v dc dynamo or suitable
solid rubber case,
almost new; £25, or offer.-Box 3579.
as 6v, 12v or 24v motor, approx. 1,!ihp, llinX
dia., 7/6 each.
The
FIIRANSFORMERS,
tone control and
filter
Sin, with spindle to take small grindstone, mop.
Tannoy hand mike, multi carbon type, metal clad
1
chokes for all " W.W." circuits.- R. Clark.
etc.. also contain adjustable 24v cut-out autowith neat switch in handle (as illustrated), 10/.. 30, Langland Cres.. Stanmore, Mdx, Wor. 5321.
matic voltage control, smoothing condenser, ref . MARCUS, Ltd., 75-77, East Rd., N.1. have
Moving coil hand mike, first-class M.C. unit
sistances, and many other extremely useful fit_La for disposal number of radiogram cabinets,
mounted in solid bakelite case with handle and
tings, beautifully made, or send 50/- carriage
6 valve chassis and Garrard player units with
paid; 38 ,-. radio wavemeters, adjustment dial.
switch, 10'-, or mike with pair of M.C. Head- pick- up.-Tel. Cte. 2462.
350-370 Mas. beautiful instrument in case, or
phones and cord, 27/6.
send 40 - carriage paid; host other valuable
" SOUND
Method."
recording
by D. cyc.
by
Roe,
the
copies
Direct availr2
D6i
3
.
3
k
k
LIGHTING PLANTS.
Stuart Turner and
equipment; lists free --Benmotors. Summerley
able. 5/, post paid, from Birmingham Sound
Pelapone, slow speed engines and dynamo set on
St., Earlsfield. S.W.18.
Wim. 3833. ( 100 yds
Reproducers, Ltd. Old Hill. Staffs
12334
S. Rly. Electric Line; 10 minutes Waterloo.)
C.I. bed plate. 500 watt single cylinder 2-stroke
ARRARD
gram.
motors.
200-250v
a.c..
water-cooled self-oiled engine, mag. ign., coupled
TEST EQUIPMENT
33I/lepm. fitted speed control. 19/6; Osram
to 50/70 volts 10 ep. shunt dynamo, 1,000 r.p.m., CMG25 photocells with precision optical system,
OSSOR 339 D.B. Oscillograph. perfect and
17/6.-Western, 35, Portland St.. Lincoln. [ 2565
in new condition: £ 34 or offer.-Box 3619.
£45.
Villiers Portable plants, lj kW. 35 volts
URICON 16mm portable sound recorder.
VO valve tester, as new. in maker's box.
35 amps., 02/10/,
J.A.P. 300 watt 32 volts
model 20. complete including amplifier,
complete with charts. etc.: what offers?10
amp.
lightweight,
MS.
ChoreHorse
300
watt
cables,
m.c. microphone and cardioid microFletcher. 5. Clavering Walk. Bexhill. [ 2642
12
volt
25
amp.,
04/10/..
All
exBattersea
Stores.
phone. £285; Artreeves condenser microphone
MARCONI TF1449 standard signal generator
INDUCTOR ALTERNATORS.
400 watts, with preamp. £ 12: Vitavox 6X2 multicell horn.
111 100 cc 25mc: excellent condition. guaranteed: £ q9 or near - 181. Lake Rd.. Portsmouth.
totally enclosed, single or 3- phase 50 cy. 230 volts £15; p.m. unit tor same. £ 3; Collaro microgram.
£17/10.-Leevers, Rich 8c Co., Ltd.
Cinema
RICAN multi- range meter. 25 ranges.
pole ball bearings speed 2,800 r.p.m.. need
House, 80, Wardour St., London. W.f. [ 2579
1,000 o.p.v.. perfect; £ 10, or exchange for
6 8 v. 6 8 amp. separate excitation, Ls, as new.
C.R. scope or valve tester.- --25. Percy Ave..
DROFESS1ONAL recording equipment to the
MOTOR BLOWERS.
24 volts D.C., Keith
Kingsgate. Broadstairs. [ 2658
1 trade; M.S.S. recording machines. recording
amplifiers, ribbon and M/C microphones. blank
Blackman Sin, inlet and 5m, outlet, £ 3 I0'-.
.
M.R.S. guarantee safe and immediate despatch
discs, etc., etc.: gramophone motors and light1.1 of all current Avo test instruments: send
TRANSFORMERS.
B.T.H. 200/230 250 volts,
‘eight
pick-ups,
radio pre- stage units and
21k1 for new Ayo catalogue.-N.R.S.. 102. Parkq
v
50 cy., input 2 V. 20 amps., and 75 v. 6 amp., with
hill Rd.. London, N.W.3.
uality speakers, all from stock on full trade
15 taps output G.P.O. transformer cores with
NUSED mains all- wave B.P.L. sig. 1g
2e
6n
3.
7,
terms; Victor 16mm talkie projectors for immelams
and
wire,
500
watts,
25
-.
diate delivery.-Sound Discs ( Supplies)
Ltd.
lOgns: several 12-‘olt M214_E amp metal rec37, Hoghton St., Southport. Lancs.
tifiers. brand new. 14/-: 7miscope, C.R.T..
VALVES. A.T. 40 transmitting triodes, 6.5 volts
good condition. £4.-Box 3538.12660
MORECAMBE SOUND SERVICE are here
re o
fil. 1,000 volts e watts, 36, post 9d
serve
you
with
your
needs.
The
C
D P
rrAYLOR model 65B ea. gen. £ 9; Taylor
SWITCHBOARDS.
500 watt, in metal case
recorder. £ 32; special model, £40; complete
1
model 85A 20.000 o.p.v. test meter. £ 11;
15in. x I5in., with doors, 5 mov. coil meters.
recording unit. size 19inX16inX12in. £ 95.
We
Avo valve tester comp'ete, £ 10: Hunt's capacity
carry a large stock ol Grade 1 recording discs:
4 variable slider resistances, 3 enclosed cutouts
bridge. £7. perfect order.-Box 3133. [ 2501
DS1Oin 4/6, DS12in 6, 7. etc.
Cutters, mikes.
switches, terminals, etc., £4, ex- Battersea Stores.
1-SUMONT 5in Oscilloscope model, as new. £ 40;
pick-ups,
special
mains
suppressors
for
radio
Cossor model Oscillator, £ 13: RTS precision
PETROL ENGINES
I h.p. single cylinder
!not R.A.F.). 12/6.- Morecambe Sound Service.
4
R/C bridge. cost £ 18. accept £ 12; Ayo valve
2-stroke water-cooled, with petrol tank, CIO,
-6. Green St. Morecambe,
Tel. 1161. [ 2725
tester. £ 12 ,10.-145. Merrivree Rd.. Exeter.
carriage extra.
11,f EMBERSHÍP of the British Sound Recording
TMPROVED model A.C•4 meter kit, and con111 Association ensures the profesional and
PARCELS.
10 lb useful oddments, 7/6 post free.
1
version unit for older
model
available
amateur recording engineer, and quality repro(Not for Overseas buyers.)
shortly,- Illustrated list of test equipment from
duction enthusiast. of all the latest information
L. A. MacLachlan 8t Co.. 16. Thistle St.. Stirling.
Please include postage fi,:r moil order,
in the form of monthly lectures, publications.
elLEARANCE; Avometers model 7. £ 17; Avodemonstrations and the official journal. " Sound
1...
minors uriversal £ 7 5: Avominors d
Recording." published quarterly; Vol. 3, Nos.
£3/12/6: Avo valve tester. £ 15: Hunts capacitY
1. 2, 3, 4 available at 2/6 each.-Details of
analyser, £ 15: all instrutnents brand new and
214,
Queenstown
Road,
London,
S.W.8 s embership and application form from Memberperfect; post free. c.w.o. please.- Young. 134.
hip Secretary. Barrie J. King, 48. Mount View
Old Shoreham Rd.. Southwick. Sussex, [ 2750
Telephone :
MACoulav
2159,
d.. N. Chingford, London, E.4.
12119
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IMON SOUND SERVICE cen sunray your
needs.
[ 8712
rIOR sale. MSS recording machine with p'ay12
back BSR amplifier, BSR Ampliagram. 2
10-watt Vitabcx speakers, 3 prs. earphones. 2
lustraphones microphones, 1 microphone stand;
considerable stock steel discs, various sizes. used
very little.-Box PP. 3827, W. H. Smith as Son.
Ltd., Manchester, 3.
(2632
A .c. gram. motors 200/240v 9in
75/-;
ESTD. 1940
Collaro ditto 110/250v, 12in Lt.. variable
Elementary Vectors
speed. £5; Collaro ditto with universal autostop. £7/6/3: Collars R/0 combined units motor/
for Electrical Engineers
pickup/autostop A47 vis. 12in t.t., a.c.. £9;
by G. W. STUBBINGS, B.Sc. (Lund.),
a .c./ d.c. £ 52/58/9: the new Collar° model
for
R.P.49. rim- drive. 10in t.t.. 110:250 a.c.. mag.
F.Inst.P., A.M.I.E.E.
Pickup. autostop. £5/1418; Garrard ditto ( model
New World Ideas and Old World
S). £5/18, 4; Plessey. as new, super- quick ac.. A useful guide to the fundamental principl!'s of
mixed record changers with high-class snag.
vector theory. With graphs an Idiagrams.
Ideals !
Pickup. our price, £18; leaflet on request; terms
Third Edition.
7/6 net
c.w.o. or c.o.d.; bargain list 2',,d.-N.R.S., 102.
"Useful, original, stimulating and
u."
Parkhill
Rd..
London.
N.W.3.
[
2688
The Urge to Serve and the KnowMUST for all music lovers; our 16- page
Eleetriml Review
booklet. " Living Music." tells you all about
ledge How!
the famous Concerto amplifier and the increasRadio Mains Supply
ingly popular K1 amplifier: tuning units giving
the utmost fidelity from your local stations or
Home Study Specialists with the
Equipment
by the flick of a switch a superhet of world-wide
performance; and, to complete this chain of
Personal Touch.
by E. M. SQUIRE
excellence, the new Tricorne speaker chamber Surveys the principh sof design en ' operation of
recently developed. Write at once, enclosing 5d
Radio, Radar, Maths., Physics.
in stamps, for your copy or, better still , visit us the mains supply equipment., and is invaluable
and hear for yourself; deferred terms now avail- In dtaling with faults.
Illustrated. 12,6 net
able. Don't hesitate to write for any advice you
need to:
Photoelectric Cells in
CHARLES
AMPLIFIERS, Ltd., lm, Palace
Gate. Kensington. London, W.8
[ 2718
Industry
covers the full syllabus of :
COMPONENTS-SECOND-HAND,
SURPLUS
0V oak vibrators, UX4 base, V.6512; 2/6
by R. C. WALKER, B.Sc. ( Loud.).
A.M.I.E.E., A.M.Brit.I.R.E. and
N
each, post paid.-Electron Works. 92.
A .M.I.Mt ch. E., A.M.I.E.E.
East Ham, London, E.6.
[2710
CITY and GUILDS Radio and
A gore to the principal in ustr:al uses of
71 - WAIT amplifier kit for pick-up. etc.; ! u,.
rhotoelectiic cells.
instructions
for
assembly
and
new
compoTelecommunications Exams.
nents; £4/19/6. carr. 2/6: details.-Box 3622.
Profusely Illustrated. 517 pages. 401- net
WOR
sale;
unused
12in
Emiscope,
with
Six months' trial period without
matched scanning coils, suitable for Type
Classified Examples in
901
television
model;
first
reasonable
offer
obligation to continue.
secures.-Box 3432
[ 2610
Electrical Engineering
'TELEVISION magnifying lenses of
famous
Send for free booklet to
1
make, to tit any and every make of receiver, just in; our price from £5/19/6.-Duke by S. GORDON MONK, B.Sc.,M.Sc.,M.I.E.E.
St Co.. 219. Ilford Lane. Ilford. Essex. [2479
in two volumes, each containing a selection of
STU DI ES DIRECTOR
C453 conversion to car radio or a.c. mains
receiver, circuit and full constructional examination que›tions ss'.th inky worked out
BRITISH NATIONAL RADIO SCHOOL
answ. rs. Vol. 1 ( Direct Cori ent) 5th Ed.thai,
notes; send 3/6 and state circuit required.Radio Engineer, 14. Stuart St., Dunstable, Beds.
5/- net. Vol. II ( Alt. Current) 5th E . n.,
net.
68, ADDISCOMBE ROAD, CROYDON
rilELEVISION scanning coils. 30/-; frame outPITMA N Parker Street,Kingstray.
I
put transformers. 17/6; line output transPhone : Addiscombe 3341
formers. 25/-: also mains transformers, chokes
London, W.C.2
etc.-The Banner Electric Co.. Ltd., Hoddesdon.
ELEVISION chassis and components of the
highest quality, ready for assembly to
" Electronic Engineering " specification; s.a.e.
for list.-Osinor Radio Products, Ltd., Borough
TELEVISION CONSTRUCTION FROM
Hill. Croydon, Surrey.
[2459
EX-GOVT. GEAR is becoming all che rage.
CR"; fit a Magnavista lens; will make your
Sin picture 9 or larger at the staggering
We can supply full constructional details for
low price of 4 gns.; trade supplied; orders
a TV Receiver using Radar Units costing
taken in strict rotation.-Duke as Co., 219,
C6/10/-. The data is 7/6, but if the units are
Ilford Lane, Ilford, Essex.
[2612
purchased is supplied gratis, or the cost will
HT transformers, mains transformers and
be allowed if the purchase is made within
chokes for general purpose oscilloscope, a,
14 days.
A combined HT and EHT Mains
per W.W. May. 1948. delivery ex stock.-MetroTransformer is L5/10/-, but if bought with the
politan Radio Service Co.. 1021. Finchley Rd..
N.W.11. Tel. Speedwell 3000.
[ 1265
Radar Units the total cost is El I/10/-, showing
P.14.-A highly portable amplifier-it weighs
ARCELS of radio and electrical material ,
a saving of 10/, (Please add 12/6 carriage,
including man components for constructonly 10 lbs. and is suitable for outdoor use.
plus I0/- deposit, on returnable packing case.)
ing first-class superset, 20/-. post. free; also Works from a low power supply of 2 amps.
WE CAN ALSO supply the ' Radio Conservice manuals, technical books.-Mawson. 11.
structor " Inexpensive Television Data, priced
Salisbury St., Pelaw-on-Tyne. [2636 at 6 volts. Built into case 13in. x64m, x4mn
at 1/6.
OU'LL probably get it at Smith's. Edgware with controls and sockets at one end.
Rd.! "
Everything for the construc14
METRE
SUPERHETS
APW4790.
tor, from a 1/10watt resistor to a radiogram
Contains one each valve RL7 and RLI6, six
cabinet; lowest prices, biggest variety.-Near
of SP61, and one EA50.
Has 6 1.F.Ts of
Metropolitan Music Hall. Pad. 5891.
18005
12 megs. with 4 meg. bandwidth, and variable
.H.T. transformers. mains transformers and
chokes for cathode . ray oscilloscope as per P.10.-A quality amplifier in which the HT
tuning. All are BRAND NEW, but some have
"
W.
World."
Dec.,
1948;
delivery
ex-stock.supply is carefully filtered and all components
had coils removed by the makers in preparaMetropolitan Radio Service Company. 1021.
tion for fitting others of a different range.
conservatively rated.
No electrolytic conFlnchley Rd., N.W.11. Tel. Speedwell 3000.
With these we supply three 11 mm. formers
rsSMOR RADIO PRODUCTS. Ltd.-Ail com- densers are used in any part of the circuit
with brass core, enabling coils to be wound
ponents for the Osmor superhet available
for ranges required. ONLY 59/6 (carriage,
at attractive prices, including the famous Q Switch correction is provided for Decca and
coilpack, etc.; designed for easy assembling and
HMV recordings.
Mounted on polished
etc., 5L).
perfect matching; send s.a.e. for free literature
MODULATOR AND MIXER UNIT
ts Bridge View Works, Borough Hill, Croydon chromium plated chassis.
W633I. An ex- Admiralty Unit containing a
1220.
( 2458
host of gear, including a231 VA transformer,
1St ANTJFACTURERS-Enamel. copper wires.
IJIL all gauges. laminations, all types. hug(
one valve 5U4G, two of 6.15G, three of Phi,
P.16.-Designed for universal mains supply,
stocks
radio
components.
sim,
m/m.
pit and
one of SP61, and one of EB34.
BRAND
block condensers, close tolerance and high its output of 20 watts is exceptionally high.
NEW. ONLY 19/6 ( carriage, etc., 5'-).
stability resistors to It4: all goods guaranteed.INSULATION TESTERS ( MEGGERS).
Total harmonic distortion at full output is
L. E. Simmonds. 10, Valencia Rd.. stanmore.
Ex-R.A.F. Brand New Testers by Evershed &
Middx. Grimsclyke 608.
12515 only 4 per cent, and hum level is unusually
AYMAX are your suppliers for radio teleRecord. Readings up to 20 megs. at 500 v.
low.
Weight, 17 lbs. Overall size ISkin. x
vision and gramophone equipment, compopressure. Listed at over L12. Our price is
nents kits and chassis; all at prices you can 74in. x
ONLY 03/101-.
afford; all necessary items. Including cabinets.
C.W.O. Please
S.A.E. for lists
for player or auto table radiograms; stamp for
general list or state your requirements-RayWrite for leaflets giving full details.
U.E.I. CORP.,
max Elec. Co., Ltd., 126, Norwood Rd., S.E.24.
OUDSPEAKER bass and treble separato,
THE RADIO CORNER,
.11.4 parts consisting of choke 6/-. aind 12mfd
condenser 1Ch'-; crossover at 1.000 c.p.s.: suitable
In. Gray's Inn Road, London, W.C.I2 to 15ohm speakers' full instructions; circuit
(Telephone TERminus 7937)
diagram of " Variable Selectivity 5," with constructional hints. 3,'-; a high quality receiver
We are 2 miss, from High Holborn, 5 mins.
with special consideration in the 1.1. end (pi
INSTRUMENT
CO.
LTD.
from King's Cross.
Open until I p.m.
light weight pickups; variable selectivity I.F.
Saturdays.
transformer. 12/-; gramophone scratch filter
Victoria
Works, Ashtead, Surrey
dt H. Radio. Huntley St.. Darlington

PITMAN
Electrical Book,
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VERRANTI 7.5kva moving coil voltage regulators, input 200-250v + 8% to - 12%. 45
to 66cps, output 200-250v ± 2/
2%, frequency cornPensated, as new and unused, w i
th handbook,
offered at a fraction of list price to clear; ( Herts)•
-- Box 3239.

LiTTLE.00Ds._Electronic
Engineering te1
evisor, all components in stock, 3rd edition
f2 558

book reprinted Oct.. 1938. containing latest revisions and modifications, 2/8 post free.-G.
Henson Littlewood & Co.. 27. Ballards Lane,
Finchley. N.3. Fin. 3060.
HE pioneer manufacturers of the Williamson
3
amplifier offer finest quality set of transT
formers and choices at £8/15, inc. car.: fully
shrouded, beautifully made and guaranteed.R.T.M.C. Ltd.. 141. Little Ealing Lane, W.5.
(See advert. under Amplifiers.) [ 2370
1 X-GOV T. wire:ess masts. telescopi c „ 23i n
1_a closed, 8ft open, six sections, duralumin.
many use. 5/11; two- valve battery amplifiers,
type A1134a with 210LF and QP2l. in transit
case. 9/11; Slyd:ok 15amp fuse holders. V..;
auto- trans 230/115. 5011. 500va; shipping weight
241b, 25/-; ! ma Instrument rectifiers. 2/6.Passingham ( Dept. W.W.). North st.. Keigh' ey.
K ITs of radio receivers from £ 7/8; 4- and 5valve new materials table models, semimidget; our latest kit.-Wylwyn Star 1999 has
connections for gramophone pick-up, exteniions
to loudspeakers. A.V.C.. 6 hours average time
for constructing; full details, diagrams with
each kit; c.w.o, or c.o.d.-Isherwoods. Reme
House. 81, Plungington Rd.. Preston. Tel. 3348,
Estd. 1936.
TRANSFORMERS. special quality. trop:calri
6
s
7
e
8
d8.
1
6' .? izt X 61:•inx 71n. 230v primaries, secondary 350-0-350%; at 300nia. 20-0-20v, 2X6.3v, 5v.
37/6; secondary. 2X 350-0-350v at 200ma. 2X 6.3v
C.T., 25(5v. 6.3v, 55/, carriage 5,-; primary
tapped 200-250v. secondary 500-0-500v at 120ma,
3X4v C,T., 10v. 32/6; 35 ma L.P. chokes, 20/-:
many other items. sae. list.-Cross. Skerries.
Cross Lane. Grange, West Kirby, Cheshire,
SET
7
of four coil s, l
ong,
medium and short,
4- pole 4- way switch, pair 465kc standard
iron cored, ifs, twin gang condenser and cirfield
cuit. with
13/6;transformer,
Rota 5- inch
require
energised
recentring.
1.000ohm
7/6;
mains transformer. 280-0-280volts 80mills, 6.3volt
3amp, 5ve.t 2amp screened pri, drop thru chassis
type, primary input 220 and 240 volts, 13/6:
write for lists.-Cohen. 67. Raleigh Ave., Hayes.
Middx.
[2478
S TR ANGE but true; brand new ex- Govt, and
manufacturers' surplus equipment at prices
lowest ever, offered to the public; example: moving coil microphone with recessed switch. 5 /6 ;
60-ohm headphones, 3/6; long range ? lima' lamps.
7/
6 ; motor generators, easily convert to approx.
'alp motors. 20 -; smaller type, approx. t4hp.
17/6 ; 5-,
10-, 12- inch P.M. speakers. 10/6.
12 /6 , 22 /6 and 85, - respectively: many other
lines. sae- Radio UnliMited. 16, Carnarvon
Rd., Leyton, E.10 .

Advertisements

ARMSTRONG
Model RFI03, Type 2

ALVE A
LL-WAVE C
HASSIS
C
V
WITH VARIABLE SELECTIVITY

• High Performance e
• Outstanding Selectivity e

The ever-increasing difficulty in separating stations after dark is apparent
to ali. 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.

ELRAD
Upper ELECTRONICS.
Norwood,
,,
London,
70, S.E.19.-Tubes.
Church r2
R2d
5.
2
masks. mains XYs, chokes, condensers, resistors
for television construction. to E.E. design, chassis with v/holders, coil/formers, sockets, screens,
t, base sound and vision. 17/6, 18 9. 226; deflector or focus coil ass, line 0.P. XRS. 32,6 ea;
SPECIAL NOTICE
2 gang condensers, 0.0005mfd,
I.F. XRS
465 kc/s. 12/- pr; complete ranges of Wearite
MODELS EXP83 and UNI83 briefly desspares in stock; P coils, 3/- ea.- Write. call or
cribed hereunder now incorporate a retel. Livingstone 4879.
1
.
2740
modelled coil pack with permeability iron
TELEVISION pre-amplifiers, R.F.1 6F.12, 2
cored coils giving increased selectivity and
tuned stages coaxial coupled, 40-48mc/s.
1
sens ,tivity and aanew tone compensating
flying leads. 6.3 heater, 200 ht,, £2/12/6: R.F.2
6 F.12s. 3 tuned stages, £ 311216; E.H.T. transcircuit to still further increase quality of
formers, pri. 200-250sec, 2-4-6volt taps. 5.000v
reproduction.
d.c.. 5m.a.. £ 3/6: power trans.. 350x350v
280m.a.. 6v 6a., 4v 8a. £ 311816; choke 1, 250m.a.
5h. £ 2,5; choke 2. 80m.a. 10h. £ 115; coax. cable
Model EXP83.
8-VALVE ALL
B.1 television, 1/3 per yd.; anti- static coax.
Niin diameter neoprene with coPPer braiding
WAVE RADIO CHASSIS incorporat.n g
1/2 per yd.-Boscombe Radio at Electric. 595.
waveband
expansion.
Large
glass scale. Treble
Christchurch Rd. , Boscombe.
12341
boost control.
High quality push-pull output
ELE VISION - Focus
coils
and
shrou ds,
frame and line deflector coils, line outgives 10 watts audio.
For 200-250 v. A.C.
put
transformers,
blocking oscillator transmains. Price MI 8. 8. Plus Tax.
formers; complete focus and deflector assemblies also available, supplied correct to deModel UNI 83.
8-VALVE ALLsigner's specification for " Wireless World"
WAVE RADIO CHASSIS incorporatmg
television receiver. Television components of
waveband
expansion,
e.g.
the 16-50 m. band
all types, valves, condensers, resistors, tube
masks, mains transformers and chokes, etc.,
covers lust over 20 inches on the large glass
etc., in stock at current prices.-For particuscale, treble boost control, high quality pushlars write or ' phone. " Handy Parts," 226, 228.
pull output giv ing 6watts audio. For 200-2.50 v.
Merton
Rd..
Wimbledon,
S.W.19.
Liberty
D.C. or A.C. mains. Price £ 15. 8. 8. Plus Tax,
7461. Trade enquiries invited. [ 1420
NDOUBTEDLY the most astonishing bar14-VALVE ALLModel EXP125.
gains in quality products at the lowest
prices are found at Supacoils; a range of highest
WAVE RADIO CHASSIS
giving con
quality iron- cored permeability tuned coils at
tinuous waveband coverage from 11.9 m.
the remarkable price of 2/3 each; a series of
upwards. Waveband expansion. R.F. Presuperhet coil packs, Including units with r.f.
amplifier.
Two I.F. stages with variable
stage and units with push button and radioselectidity.
Electronic bass and treble lift
gram switching, from 23, 6; a complete ra nge
controls.
15
watt push-pull output.
For
of components, including mains transformers at
25,-. 61
/ 1n p.m. loudspeakers with matching
2
200-250 v. A.C. mains.
transformer at 20/-; 1.f. transformers at 10/Kindly write for Illustrated Catalogue
pair, and all other components at similar low
prices; a range of television components, cathode
Demonstrations at our Showrooms
ray tubes, and also television coils and chokes
wound to rigid specifications; our illustrated list
and handbook gives you full details and also
includes many Interesting circuit diagrams and
a considerable amount of extremely useful radio
WARLTERS ROAD, HOLLOWAY, LONDON. A.7
information.-SencL 3 2Iiid stamps for your copy
Phone: NORM 3213
now to Supacolls. 98, Greenway Ave.. E.57.
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roj EMOTE position indicators, accuracy I degree. comprising Magslip transmitter and
receiver, as well as auto- transformer for operation direct from 200-240 volt mains, few only
at 50/- per set, coma'ete with instructions, send
also for list with data on other magslips and
selsyns. complete range available from 0.0501 to
4516 per Inch torque: alto 10 watt linear wirewound Berco M10 potentMmeters, 1K 4/9, 50K
5/-: 2- gang car..mn pots. 1 meg-1 meg. 3/6; all
goods ex- Govt.. but fully guaranteed and post
free.--Hopton Radio. 1, Hopton Parade, Streatham High Rd.. London. S.W.16, Sreatham 6165.
(NOMPONENTS for West Country amateurs:
fuli range Eddystone components and receivers; Eddystone crystal ca:ibrator. £ 12; tuncr
unit 145mc s. 17 ,6: 10mc, s. I.F. trans.. 7,6;
8X8pf. butterfly. 7, -: Pyrex aerial meut,. 1/3:
glass lead-in insul.
3
Denco CT9 6- band
h.f, comm. rec. turret. £ 12 14 ,11; Cf6 5- band.
£610/9; CT'? 5- band with r.f.. £8'13; BFO
units. 12 /6 ; DR21 constructors kits. £ 15/5/10;
W1191
ex-R.A.F.
sig.
gen,
and
wavemetei
100kc-20mc modulated, unused, complete with
valves crystal, cal, book and spares, £ 8. p'us
10/- c. and p.; c.w.o only; orders under 30,
add post; sae. for lists.-G. N. Pill dt Partners.
49. Cobourg St., Plymouth,
12510
TELEVISION constructors;
everything you
I
need in branded components for the E.E.
televisor, focus coils 32/6. scanning coils 32/6.
line o/p transformers 32/6. 250 ma choke
19/6,
vision
chassis
fitted
v/holders,
coil
formers, screens. 22 /6 ; sound chass.s ditto.
18/9; time base chassis ditto. 17/6:
power
chassis ditto. 25/-; complete chassis assembly
with gantreys, clips, control panel. 93/6; kit
of 85 specified wattage and tolerance resistors,
40.9; all specified condensers available; new
goods orry at keenest possible prices, everything for the serious amateur; state requirements for quotat on; mail order only.-Wilding, 43. Orford Rd
Felixstowe. [ 2600
XHAUSTIVE c•mstructional manual enabling
even beginners to bui.d a 5- valve superhet
of exceptional power and range, a.c. only or
a.c./d.c. model, 5,-: all- dry battery model. 3/-;
:he Lee Products 4- valve all- dry battery superhet kit, with 61
/ 1n speaker, our price. only £6;
2
set of valves, 1A/, 1N5. 1145 and 105 ( avallaole
separate.y).40/-; heater trans. 6.3v 1.2a, or 4v
2a. 10/6: universal model, tapped 4. 5 and 6.3v
12watt, 18/6; 2v 2a lOky In., 18/6; electrolytics,
8's 350v, 2/6; 8+16 and 16+16 450v metal cans
3 tags. 5/-; sel, metal recs. 250v 40ma, 2/6. 25/doz: shrouded, drop thro' mains trans. 350-0-350
/Orna. 6.3v 3a, 5v 2a, £ 1: three,wave superhet
c.,i1 packs. N.R.S. professional standard. 39/2;
Osmor high Q. 33 -; 0.ymp:c with gram. position. 21,-; O-lma meters 1st grade, 31
/ in dam.,
2
ash- mounting. guaranteed, 16,-; 5nia meter
recs., 5 6; W.W. bargain list, 21
/ d; terms,
2
c.w.o or c.o.d.-N.R.S.. 102. Parkhill Rd.,
London, N.W.3, Gulliver 1453.
[ 2689
MAZING ralio surplus bargains, new, i
n
makers' cartons; American IFF receivers
SC966 or ABK1, thirteen 6volt valves, complete
with control panel, handbook. 29,6; genuine
plug- on dynamotors for BC453. etc. 14 or 28volt
in. 230 d.c. out 12/6; new receivers. Type 76,
150-505 kc/s, in fitted case, with circuits, 30/-;
new P.M. speakers by lamous maker,
13/3. 8M, 14/-, guaranteej perfect; new power
relays, double pole, operate on 230 a.c.. switch
lkw. 17/6; new American headphones. HS33.
5,9: aerial tuning units. Tvpe 126. R.F. ammeter. revolving coil. 7,-: new U.H.F. receivers.
American type. AN/CRW2. 6.6volt valves, p.ugin coils. 60 mc/s, dynamotor, with handbook.
23 -; new receivers. type 1125, two valves, freq.
30m/cs, with circuits. 8,-; new Morse practice
sets, quality key, high- note buzzer. with battery. 4/10; new cathode-ray tubes. 51.
91,1, with
data. 32/6; 2AP1 20
5FP7 17/6. VCR517 22,-.
Terms, c.w.o., prices include carr.age, no lists.
-Lawrences. 61. Byrom St.. Liverpool. 3 Central 19430.
12735
THE Amateurs Den, 181, Lake Rd.. Portsmouth.-144mcs tuned circuits, consisting
solid precision split stator var.able with i,h loop
inductance mounted, all heavily silver p.ated.
bargain, 3/6; L/A hydrometers, 1/6, 12,- doz;
bridge recta 12v 1V2a 6/-, 12v 6a 15/-; enclosed
M.E.S. panel Ind. lamps. 6d. 4/- doz, 36,- gross:
spat. toggles. 1/-; U.S.W. chokes. assorted.
3d. 2/6 doz; boxed meters. 5mai. 2'Á51n, 5,-; 9amp
smn. 4/-; insulation tape. 1.¡Ib rolls, adhesive
rubber, 6d. 5, doz; 6 O.K. 18w w.d. resistors,
6d; cartridge fuses. i5, 42.1, 2, 5amp. 1,- doz;
push-pull on- off sws. 62;
16v 8tv ( 12v 6w),
D.B.C. sidelamp bulbs.
6d,
5/- doz;
254in
chromed vernier dials. 0-100. I.¡in hole. 2/6; Pye
type co-ax plugs ( female). 6d; condensers. 2mfd
350v, 2d; 1,000v, 1/6; 3,000v. 4/9; lmfd 2.000v.
2/6; 0.5 3.500v. 4mfd 500v, 9d; 1,000v, 2 /6 :
1,500v, 5/-; 2- gang ceramic 0.00015 condensers,
2/9 ea.; new L.R. headphones, 1/9 set; aerial
insulators. 2- link. 1/- box of 6: 3- link. 1/6 box
of 6; 2,000v, 6/-; miniature 2mfd 250vw oil
impreg. tubulars. 6d. 5/- dos;
0.1 tubulars,
250vw midget, and small 350v, 3d. 2,9 doz; 8+16
electrolytics, metal cased. 450/350vw. 2 /6 . 24/doz; ceramic variables. 5 pl., 15 p.f., 20 pl.,
split stator. 1/9; 75 p.f.. 100 p.I., long spindle,
1/9; multi- purpose 50 cy. transformers.
45v,
6.3v, 5v, 220v windings, bargain price, 4/6;
50K long spindle pots, 1/9; assorted pots, 5/dos; 2V,In m.c. voltmeters, 9-16v scaled, 12v acc.
charging. 2,-, 18/- doz; money refunded if not
satisfied;
include postage under 10/-; other
genuine bargains to callers. [2708

E

A

U'ireless U .0rid
rr ELEV ISI ON

February .

1940

PORTABLE TESTING INSTRUMENTS

! Television! Television! Still a
A
few type 6 indicator units complete with
VCR97 tubé and all valves, brand new, £ 3/19/6;
GOVT
SURPLUS,
UNUSED
please include 10/6 for strong metal bound tool
tr.,x which is refundable if returned ( optional);
RX TX inc*.udes all valves ( 11) and rotary transformer ( suitab.e for conversion to a.c. mains
motor), 39/6; here's a bargain! control panel
type IV, contains 2 meters, Yaxley type switches.
transformers, rectifiers, many condensers, resistors, etc., etc., and 2 6K8G and 2 6K7G valves.
29/6, plus 10/6 for metal bound tool box; 4 point
9- way Yaxley type switch. 1/8 each. 18/- doz;
Diamond H double pole 10amp switch, 2/- each.
20,- doz; R.A.F. carbon hand microphone. 2/each. 21/- dog; standard 2 point telephone jack
p:ugs. 1,- each, 8/- doz; G.P.O. 3 point jack
We can offer, FOR IMMEDIATE
plugs in pairs 1/6 per pair, 15/. doz; 1.,meg
and lmeg volume controls, 2/- each, 21/- dos;
DELIVERY from very generous
heavy brass 2BA terminals, 3d each. 2/6 doz; 3
position wave change switches. 6d each; microstocks, awide range of ultra- high
phone transformers, 1/9 each; miniature outPut transformers. 2/6 each. 24/- doz; ask for
quality fixed paper Condensers,
special condenser list which covers all high and
low voltage receiving, transmitting and telefrom . 001 ,uF to 8iaF. Also STOCKS
vision condensers, con/1. J.B. slow motion drive
of small, genuine MICA Condenwith knob and dial to fit standard 1., spindle.
2 9; do not include extra for carriage; all is
SENSATIONAL SURPLUS BARGAIN!
sers from . 00001 ( 10 pf) to .
01 µF
free to any address in Great Britain; send s.a.e.
A huge purchase of brand new Army general intro.,.
to- day for our latest lists.—Walton's Wireless
(10,000 pf). Prices are exceedingly
Stores. 203, Staveley Rd.. Wolverhampton.
line-testing instruments, enables um to flake another oi
our amazing
once iti a life- time" bargain offers. The
ELEN1UM rectifiers, charger kits, etc.. new
moderate.
goods, not surplus.
S.T.C. Sentercel L.T.
instrument illuntrated is a necessity for every electrician.
general mechanic, handy man and radio repairer, and le a
metal rectifiers, 12v/17v 1.5amp 9/4. 12/17v
Enquiries are invited for manufac6/4, postage 6d. 12v/17v 2amp or 6v
reliable stand-by for the " ham."
2amp 2/6. postage 8d; heavy, tinned type,
The instrument comprises amoving coil D.C. movement.
turers' requirements, wholesale
12/17v 3amp bridge 20/-. 2.5amp 19/-. 4amp
hewed in an attractive carrying carte with handle. The
bridge 22/6, 5amp 25/-; giant finned type, 6amP
dial ix calibrated for readings of 0-1.5 volt.. 0-3 volts.
and
export
only
for
bulk
32,6. 6v 10amp 25,-. Postage 1/2; 24v 2.5amP.
0-60 mn/a, and (1-5,000 olumi. Additional ranges may be
29, -, 24v 6amp 62 -. 24v 4amp 39/6.
Small
added at mill. The basic movement le 6 111,a 250 chit.
quantities, and for scheduled despace selenium h.t rectifiers. 250v 60m.a. 7/-:
resigtance.
Each Inetroment is fully guaranteed perfect, brand neu
110v 60m.a. 6'-, 120v 30m.a. eliminator type
liveries over aperiod, as required.
6i-. 350-0-350v 80m.a. 10,6. 450v 40m.a. 6/-,
and in the original manufacturer la container. The price
250v 100m.a. bridge type 12 ,6. postage 6d.
le 21.1. poet free. Naturally, the coed of manufacture of
Most condensers are now availVaried stock of rectifiers for garage charger
thee, fine inntruments, ahIch have been made by Aron.
conversions, and other purposes. Charger kits,
Sifam, Weston, etc., must have been double the
able for immediate delivery.
all kits guaranteed one year: S.T.C. 12/15v
amount we Ink. For the benefit of beginnen In electrical
3amp rectifier with 50watt transformer and
and radio mort, this meter is the cat's whiskers, and will
ballast bulb lor 2v. 6v. 12v charger, no rheostat
pay for iteelf roue and time again.
Pifeose request our 4page bulletin CONSEVEN 01114
and ammeter required. 45 -;
with specially
ill ace for mounting extra shunte, etc., is available aitluin
manufactured steel case and terminals, screws.
the moulded care.
etc.. 62/-; 12/15v 2amp rectifier with 45watt,
: ('. W.O. Remit ta tiro.; payable to E. an.)
transformer and ballast bulb for 2v. 6v. 12v
tu-t,doiting l'orporatlittt Limited.
charger. 32/6, or with case, etc., 52/-. post
1/2.
Medium duty kit. 75watt trans, 12/15v
180, Tottenham Coto t Rd., London, W.1 4amp
rectifier,
ballast
bulb,
62/-;
with
etc., 77/6, postage 16. Heavy duty kit:
and 76, Oldhall St., Liverpool 3, Lancs. case.
Road, London, N.W.1.
Stepney Green 2760 - .590 3
140watt.
trans,
giant
camp
rectifier
for
6v. 12v charger. £3 IS; ditto, with slider resistCALLERS TO 24, New Roat London, E.1.
ance and high-grade ammeter. £ 5. post 2
chargers. 6v, 12v 2amp max. 57 6; ditto. 12v
3amp. 79/6; 12v 4amp. 92
guaranteed on,'
year. post 2/-. 80watt fluorescent chokes. 16 :
0-6amp ammeters, flush bakelite, 12/6: Rola
Sin speakers. 15—, post 1 2; 350-0-350v trans
with 1st. rect.. 29'-; 6.3 or 4v heater.
CHAMPION, 43, Up:ands Way. London, N.21.
BRAND NEW GOVT. SURPLUS STOCK
Tel. Lab. 4457.
[ 2733
ENDIX command receivers BC 454 .3-6 megs
ELECTRIC TIME CLOCKS Inn fot over Iyea. Ito,
(1/fs 1415kcis) BC 455 6-9.1megs ( 1/fs
volt cycle battery, 44-day, 24- hour sett tug, also ot•,.
2830kcs), 6 valves. 12SK7 ( 3). 12SR7 ( 1).
hand, lee elled movement , 31in. dia . by lin., brand nee
12A6 ( 1) and 12K8 ( 1), ideal for a.c./d.c. reboned, 25'. poet M. ELECTRIC PUMPS, centrifugal
ceivers or car radios, either set 35 •-. plus 1/6
tSIC, self priming, max. head approx. 25ft., delivery
postage, new and boxed; Marconi 60ohm head111.g.p.m., ideal for water ropply, garden tounteit.,
phones, leather headbands, 5/6 each. post 6d:
bilge
pm etc.. two toodele, 12 or 24 v. A.C./P.(...
fractional horse power motors, approx.
2000
25 . poet IA. TRANSFORMERS. input 230 V. 50.'s..
rpm, 41:,inX2 1:
,
in dia., black crackle firiSh. 15 output 50 v. at 11 alum, or with little altera.
each, post 1,6; control boxes for Bendix BC
thin, 1111 v. at St., amp., 25: - carriage 5/, ALTI453, 454 and 455 teceivers. 6 (Fats and ddives.
METERS, " Komiaaii
type, 15/- post 9.1.
3 50.000ohm volume controls and 6 rotary
MAGNETIC COMPASSES TYPE 0-13A band bearing
switches, 12/6. post 1/-; drive adaptors and
ype. alcohol 111c/irate, fit ted prism, takes Staildarti
knobs for Bendix 453 series, easily fitted to
torch battery in the hand ,, rip, complete in carrying
existing shaft to give full slow motion drive.
canc. exeeptional value, 25'. post 1/, AMERICAN
2/6 per set, post 3d: receivers type 76. 150-505kcls
HAND GENERATORS, generates 8 s. at 5 amp.,
in two bands. 26v operation. valves VR92.
complete with handles. folding tripod seat, cherging
VR57 and ARTI12. flexible geared drive, Desynn
leade milli battery clips. 25ls carriage 5/-. VIBRATOR
control and other high grade components, new
PACKS. input ti v., H.T., Li'. and GAL output.: for
30/- each.. post 1,6 extra;
contactor time
IS and 38 gets. 20. post 1/4. HEADPHONES,
switches, by Smiths and Venners, 10 hour moveBrowns 4,000 ohm., ueb headband, 5— post ltd.,
ment giving two contacts per second, ideal for
moving coil, 716 poet ikl., balaneed armature high
darkroom work, in soundproof boxes with therresistance, 7,6 post 9f. MAINS MOTORS. 200/250 v.,
mostatic control, brand new. 10/, post 1'4;
A.C./1).C., takes approx. I amp., fitted fin. shaft,
Westectors W.X.6 and W.112, brand new 6,contiteloue
20,. post 1/4.
BERKSHIRE
Per dozen. post 4d; screening cans, screw- on base
moToRli, 12 11. 4 amp. A.C.ID.C., fitted reduction
and spring loaded retainer. 4inX1 1,
1
,In dia., 1/6
gene box, final drive approx. 1,000 r.p.m., 15/ - 1
11118
each; 24v motors with smoothing circuit and
I4, ditto 24 y. 1.7 amp., 101- post 14. TOOLS.
slow motion gears, brand new. in maker's car"Terrys " B.A. spanner nets, 8 sixes, " Elliot
tons 10/6 each, post 1,4; transmitter tuning
Locos " 11in.
" Apollo " 91n. box
units
T.U.913
17.700-10.0001ccial
T.U.10B
spanners, one end 4b.a. the other Ob.m. 6d., ditto 4iii.
(10.000-25.000kc si T.U.26B 1200-500kc/s) any
1ha. only 4(1., one of each, 3'3 Poe 2d• TELE unit £ 1, plus 2,6 carriage, brand new; hidePHONE SETS, eonsiets of tau, combined microphones
faced hammers, ideal for panel and chassis
:111.1 I
eleplionem. 25It . connect ing flex, provide» perfect
work, 2/6 each. post 6d: batteries. M.C.R.1.
tan un y communication, self-energired no bat I
type 90v hl., 71.v 1.t.. 6.6 each. post 9,1:
ec.inired, 76 poet 9,1. D.R. MASTER COMPASS
throat microphones, brand new with three foot
sgTg,.•oaxiat mot ainasierrompaas, pilot .8and (dimmer ,
lead and lack, low impedence, 3/6. post 6d;
repeater compasses, varia) ion set Iing corrector, contiol
drive cables for Bendix receivers, 14 feet lone.
u, luI, all items brand new, cost £
250, ideal for hoot n,
10/-. post 9d; 75 pf variable condensers. twin
operetta from 24 v. D.C., Sé carriage 10, -. Fun
gang 5/-. post 4d, single gang. 2,6. post 4d;
FOOTAGE INDICATORS, makes good magnet ic
Lufbra hole cutters, for use on wood, metal and
counter 0-125, wit h switch and reset ... intro], dual
plastic. adjustable to 3in dia., 5/- each. post
voltage 12 or 24 v., 26 post M. FUSE BOXES,
6d; half metre folding dipoles. 3/6 each, post
bakelite, panel mtg., 4. way, complete with 4file. an.!
4d; Naval signalling lanterns in wooden transit
4spares in cover, 2/6 ;mat 9,1.
cases, 10/- each. post 1/-; Naval Aldis lamps,
Hundreds of other interesting itema, send for our new
6in dia. 110 and 250v supply, complete with 10
enlarged Jan./Feb. lien, 2d. with s.a.e. Orden over
feet waterproof cable, spare bulbs and lenses
30'. post-paid, carriage orden extra in all cases. om
Lowther House, St. Mark's Road and two switch plugs, brand new in strong
C.O.D. service is cancelled for the time being.
transit cases. 40/-. plus 5/- carriage; send 21:,c1
stamp for full publication list; no component
MOORPOOL CIRCLE, BIRMINGHAM, 17
BROMLEY, KENT
lists in stock for present.
Ray. 5225
Tel. HARborne 1308 or 2664
SOUTHERN RADIO SUPPLY. Ltd., 46, Lisle
St., London, W.C.2 Gerrard 6653
[ 2707

CONDENSERS
of till types . . .
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CLAUDE LYONS LTD.
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ci. s.

first and
foremost!
LOWTHER

TUNERS
AMPLIFIERS
HIGH FLUX LOUDSPEAKER UNITS
PICK-UP MOVING COIL
DIAMOND POINT
BASS- TREBLE
CORRECTOR
WHISTLE SCRATCH
FILTERS

etc., etc.
either collectively or independent
units
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YOU
can become
a first-class

TELEVISION constructors!
Once again we
1
come to your assistance! E.E. televisor kits
of resistors and condensers, carded and indexed
to E.E. Manual; two types. Card A.1 as per E.E.
specification; Card 13.2. to our specification; total
six Cards, as follows: Vision strip, sound strip,
sync separator, line time base, frame time base.
sound output and power pack, any card supplied
separately: other items at the correct price;
focus coils, 32/6, finished; black crackle and
chrome, scanning yokes, 30/-, all Paxolin construction, a streamline job, weighs only 31/..oz;
line transformers, 27/6. finished black crackle.
ratio 5-1. all are thoroughly tested and are fully
guaranteed, complete set of coils, wound to E.E.
specification, on Polystyrene formers with dust
iron cores, 11//9 per set; coil formers with cores.
9d each, cathode ray tubes. Mazda, Mullard,
Brimar. £ 1 per inch, plus tax, p.us carriage and
packing 3/6; all valves, chokes, transformers,
etc.. for the E.E. Televisor in stock; send for
list and prices.-- E. A. Porritt, 13-27, Wastdale
Rd., Forest Hill, S.E.23. For. 1292. [ 2652
We are specialists in Home•EIRITH RADIOCRAFT, Ltd.. Leicester. offer:
Mains transformers. 200, 220 240v, 325-0-325
Study
Tuition
in
Radio,
70ma, 4v 2a, 4v 5a c.t., drop through type,
brand new, 21,-. plus 1/3 post; chokes. 12H
Television and Mathematics.
175ma, weight Illb 21/-, plus 1/6 post; ditto
Post coupon now for free
12H 400ma. wt 231b, 30/-. plus 4/6 earn:
R.C.A. chokes, 50H. 670ma. wt 20011). £5 C.
booklet and learn how you
fwd; 8uF 600vw paper condensers, metal can type.
can
qualify
for
well- paid
4inx2inX4)..in high, 5 -, plus Ed post; brand
new electrolytics ( not surplus), Hunts' miniature
employment
or
profitable
tubulars, all one size,
Dn. 8/450 ow,
spare- time work.
4/6; 16/450vw, 5/9; 8 + 8/450vw, 6/1: 16+16/
350vw, 7/-; 32+32,250vw. 7/6; 13.1 waxed carton type. all 500vw. 4uF 3/3. 13uF 3/6. 8+8.
4,9, 8 / 16. 6/1;
16 ; 16
6/11; vertical can,
8/500vw. 5/-; 16,500vW, 5, ,-; post 3d each
dozen lots assorted post free; U.S.A. field
telephones. complete with streamline mike/tel.
handset. 35/-. plus 1.6: post: 2 sets ( making
King Edward Ave., Aylesbury. Bucks. complete intercom system), £ 3/3. plus 3/- post:
latest lists free on request; satisfaction guaranteed or cash refunded without question.
FRITH RADIOCRAFT. Ltd., 69-71, Churchgate.
Leicester.
[ 2531
(1'0 ,1so on,t'tlicri so,dop4', 1.1. stamp)
T.T. FRANKS, 58. New Oxford St.. London,
W.C.1 Tel. Mus. 9594.—Type 24 r.f. units.
Please send me free details of your Homenew in makers' cartons, these make excellent
Study Mathematics and Radio courses
s.w. converters. complete with valves, 30 to
40mc/s. price 13/6 each, post paid: mains transformers. 230v a.c., outputs 250v 90ma, 2.7volts
NAME
Bampt. 5volts 2amps. price 17/6 each, post paid;
mains transformers, input 200-250v ac.. outputs 325-0-325v, 20 ma, 6.3v 0.3amps, price 11/ADDRESS
each, post paid: stainless steel wire. 7/0.0151n.
w.w.8n
1.680ft reels, price 22 6 per reel. 100 reels only
available. reduction in price for 20 reels or
more: condensers, 25mfd, 4.000v d.c. working.
4/- each. or 40,- per doz., post paid; Sangamo
synchronous
motors,
self-starting.
200-250v
a.c.. 50cycle, consumption 2'/.watts, size 2.Y..in
diem.. 2in deep. geared 1 rev 60 mino, can he
reset to zero by friction drive from frrnt or back.
to run clockwise, ideal movements for making
electric clocks, time switches, etc.. nickel- plated
finish. compete with 12 to 1 dial train. price
25 - each. postage 6d.; Sangamo as above.
final speed. 1 rev per min.. less dial train.
ideal for dark r-om, process timing, etc.. price
22/6 each. postage 6d.; hour meters. fitted
Sangamo synchronous motor, with gear train
1 rev 1/10 hours to 10.000 hours recording, in
':,akelite rases, ideal for process timing. etc.. price
35 ,- each. postage 1,-; receivers. type 184;
m^dulators. type 67: indicator units, type 184a;
receivers. type R3206: perf ,rmance meters. type
No. 2: test sets. type 102; test set. type 76:
power units, type 526; indicator units. type 233:
a.c. mains wavemeters. type W1252: battery
wavemeters. type 1095; and various other types:
s.a.e. for lists.
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TELEVISION branded components, exact to
E.E. designers' specifications; vision chassis
fitted valveho.ders, coil formers, 22/6; sound
'MINOR'
ditto chassis, 18/6; time base ditto, 18,6; power
INSULATION
ditto chassis 25/-; set gantrys, clips, control
panel. 10/-: complete chassis assembly with
TEST SET
gantrYs, etc. £ 4/14/6;
Aden deflector coil
l•ompact and Inexpensive
assembly. 32/6; line transformer, 32,6; focus
coil. 32/6; set 8 coils, fully wound, with h.f.
without sacrificing accuracy and reliability. Weighs only
chokes, 15/-; television aerials. Hunts 0.1mfd
albs. Height allows for full swing of generator handle
Ranges up to 20 megohnos 500 volts.
tubular condenser with clip, 7,000v.w., 14.000v
test. 19/6. rubber mask for 9M tube. 11,-;
CONTINUITY
Magnavista screen enlarger. figns; co- axial cable.
1/3 per yard' e.h.t. transformer, 4.000v. 2-0-2v.
TESTER
60,-;
ditto 5,000v. 2-0-2v, 65/-; glass s.m.I dial.
This latest addition to
6X8in, 4/6; pan, 4/6; escutcheon. 5,6; 8M p.m.,
the Record Ohmmeter
range is enclosed in a less trans. 17,6; 6'il.in p.m., with trans.. 22/6:
P.P. output heavy duty trans. for 6L6 valves.
1110111f1E1 bakslite case of
tapped output 15 and 7.5, and ditto for 6V6
pleasing
appearance.
valves. at 21,- each; American throat microEssuipi.d with self-conphones. boxed, 3/- each; condensers. 8mfd
Mined ilry battery. Specb
450v, 2,6; 16mfd 350v. 2/6; 8mfd 350v. 2,-;
ally designed test spikes
8 plus 16mfd 450v, 5/6; choke, 150ma 10hy.
and leads son be supplied
14/-; heavy duty variable resistance, 300 ohms.
also a " test and carry"
1 amp. 15,-; rotary trans.. in 6-12v. out 200case in which the instru480v 50ma. on as motor. d.c. mains. 15/-: Colment missy be used withtaro
a.c./d.c. gram. motor and p.o. on plate.
out removal. Ranges:£12/17/6; 4- pin vibrators, 6v. 6/-; switches.
0/3-0/30 ohms. Of30Yaxley type 3- pole 2- way. 2,-; 4- pole 3-way,
0/300 ohms.
0/500—
3/-; 4- pole 4-way. 3/6: 6- pole 4- way, 4/6: 14(1/50,000 ohm:-. 0/1.000pole 3- way. 7/6: midget switches, 4- pole 3-way,
0/200,000 ohms.
3/-; 4- pole 2- way. 3/-; enamelled copper wire
THE RECORD ELECTRICAL CO. LTD.,
various gauges, in 14110 reels; tinned copper wire.
Broadheath,
Altrincham,
Cheshire.
18, 20. 22. 1/6 per 1/..lb reel; full list at 21/cci
postage all orders.
Tel.: Alt rinchato 1221 23. Grange " Infusion," Altrincham.
O. GREENLICK, Ltd.. 265, Whitechapel Rd
LONDON: 28 Victoria St.. S.W.1.
Tel: » hey 5148.
London F.1
131s. 5079
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—equivalent charts and comparative
tables with quick reference index. A
special valve list is enclosed within.
Televisor Design and Construction for a Modern
Hrsine-Built Set, 2/6 ; Components for above: VI
Vision Chassis, ltd. 6 V/holdera, screens, coil formers,
etc.. 21/2/6 ; 81 Sound Chassis, ltd. :; V/holderrs,
screens, coil formers, etc. 181 .
• TBI Time Base
Chassis ( steel) fitted 6 sal
ve holders, 17/6 ; Tli, It
Tisse Base Chassis in steel, drilled and cut out to
E E Spec., 15•9 P1111 Power Unit ( 71saasis, in steel,
drilled and cut out to E/E Spec., 17•3
CoostrY.
Brackets and Front Strap, el ; Complete eel te(
Television Chassis, gantry and bracket's. comprising
unite as above, VI, SI, TB/B, P1/11. The set net
2411- ; Deflector Coll Assembly " Aden, " 21.12 ,6 :
Line Output Transformer " Aden," 2112 6: Fovni.
Coil _Aseembly •• Aden." 2112H: Orono Coloured
Rother Television Mask for Sin, tube, ; Cream
Rub/6ber Television Mask for 121n. tube.
Sil ssh,os,,
,
Varley
le DPss,,...::,..
52 L.F. Choke 5.5 bye. at 250
Kill EH Trans. 5,000 v. 2-4-0 v.
tapping», 14/11/.65;2 K/B EH Trans. 2
, 000 s. 2-4 v
tappings,
22/14/9 ; PT/1 Poster Transformers
350-0-350 v. 250 ma., 6.3v. 6amp., 4v. 8amp., 0-2-0 V.
2amp., 4v. 3mop., 25/5:-.
CONDENSERS.— Hunts Capacitor . 1 mfd. 7K volt ss
wit1,
1c11,ps, c
r
acdh
..
1 896.. ;Micamold condensers, 500 p1,1..

11 16 ;

RESISTORS.-12 watt 7.5K wire wound, each 2. -7 •
12 watt 6K wire mound, each 2,7; 12 watt 1.51:
wire wound. each 1/10 ; 6 watt 500 ohms, earls 16.

I

VALVES— A bully comprehensive stook of al:
Valves. at B o.T. prices is carried.
Order cep.

I

cou.s.—Ref.

Tele,CO.
Set of S permeability tuned
'oils and 9RP chokes for E/E panels, 18 6.
WIRED CHASSIS.—V2 Chassis and Components,
wired and tested, 27/5/10; S2 Chassis and Omni
lllll ents, wired and tested, 25/5/5; T112 Chasm's and
Component», wired and tested ( hem line trams.),
28/142.
TELE-AERIALS.—Aerialite, DEB and DP5I. ele.,
from stock, also TVA2 Dipole,Olvith wall Bracket and
Aros, 21/10/- .• TV A3 Dipole, with chimney Bracket.
Lashings, £2 ; TV.ti 5Dipole, as above, with Reflector,
£3 2,- ; TVA8 4 Element /Lein Array, 3 Reflectors
and Dipole, £4 10 -.
CO-AXIAL CABLE, Mack, White or Brown ( Mandan'
hoped.) per yard, 1,3.
TELESCREEN ENLARGERS.— For Sin., 10In., 12in.,
15in. Tubes
Alba, Bush, Comor, Eloo, Ferguson,
Ferranti, GEC., HMV, Invicta, Marconi, Murphy,
Phil., Phillips, Pilot, Pye, Sobel, titra, Vidor, from
1419/6: for
28 6. plus 1,3 postage. ) •
COLLAR() AC 47 Induction Motor, with 121n.tisrntabi
and speed regulator. Ref. 51./TT. 25/18/2 Collazo
AC 47 Motor on Unit Plate with Auto atop, turntable,
speed regulator.
Ref. MITO, 27/6/3; Collar° Re
Unit, type 48, AC Motor, with turntable. speed
regulator, auto-stop and magnetic pick-up. 89/13,1
Collazo RG Unit, type U48, AC/DC Universal Motor
with turntable, speed regulator. auto-stop and magnetic pick-up. 212 181 tCollazo RG Unit,,type
1.
Unit. AC 47 Motor, etc.. Crystal pick-up,s
Collar() Microgram, combines an AC.3 valve amplifier,
induction motor, speed reg., auto-stop and magnetic
plek-up, In carrying case, 824/11 ; Collar° Microgram
De-luxe, similar to above but fitted with nlinsp2ea4k
8
er.
and Crystal Pick-up.
Handsome imitation lizard
skin carrying case, 228'11,11 ; Collaro Record Changer
Richard
AC only. Allan
Plays mixed
Auto 10In.
Record
or 12in.
Player
Records.
in handsome
u
walnut cabinet, Collar° Auto Volt, plays mixed
10In. and 12in. records.
Stag. P/up. AU. mains.
100-250 volts, 233:18•8.
PLESSEY RECORD CHANGERS.— Fully automatic,
plays 10in. or toits. records, mixed. Light- weight
Magnetic Pick-up. Rim driven constant- speed motor.
AC mains, only £18 6 8. Orders in strict rotation
doe to shortage of supplies.
SPECIAL OFFER,--Portadyne 11.059a 5v. Superhet
Rtdio-Gram. Garrard Auto Unit. 80 gus. RadioGram Table Cabinet Walnut veneered, beautifully
tlnlisthe.1, o
t
tonelete with escutcheon.
Sim 20in. x 15in.

ELECTROLYTIC CONDENSERS 11948 manufacture).
BI Cardboard Blocks: 8 mid. 550 v., 38 t8-8 natl.
550 v. ' 4 9 • 16.t) mfd. 550 v.,
;25 mid. 25 v.,
24
Dsbilier Tubular Wire Ends is intd. hfio v., 4:3 ;
In mid. 500 r.. 81; 50 mfd. 50 v..39: B.E.C.
8mfd. 450 v., 3/0 ¡ 0.0 mid. 450 v., 5,3 ; 16 mfd. 450 v.,
5/3; 16-8 mfd. 450 v., 6/9; 16-16 mid. 450 v.. 6/3 ;
25 mfd. 23 v., 1•6 ; 20 mfd. 50 v., 3:9,
SPECIAL OFFER OF CRYSTALTONE PICK-UPS
AND PLAYERS AT GREATLY REDUCED PRICES.
Crystaltone Pirk-up and Rest 22(5 3.
(
Listed at
2guineas plus P.T.) Crystalt one Record Player with
Crystal
p.T
Plack.up. 18:118.15 cabinet ( Listed at 101 ens
o
SPEAHERS.—Richard Allan Barnette, the modern
popular extension speaker, Junior Model, 59 ,6.
Also 5in, Goorissum P.M. less transformer 15/. each;
Rn. Goodman P.M. less transformer, 18/8 each ;
Sin. Rola P.M. with transformer, 26/3 each: 10In.
Goodman P.M., less transformer. 30'- each: Ills.
Celestion P. 44 less transformer. 78:9.
PARVO AERIAL — This useful little aerial again In
stock. 3•6.
Mroxe
to
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Radiogram
Equipment

MODEL A70.
6 valve all wave modern
superhet chassis with tuning indicator, tone
control and radiogram switch.
The ideal
replacement chassis. £ l4 14 Cd. plus £ 3 3 3d.
Purchase Tax.
MODEL 70 TU. As abone 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 Cd.

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, N.17

THESE ARE IN STOCK..."
Television— Home Construction Using
War
Surplus
Equipment.
Is.
6d.
Postage 2e.
Television and F- M Receiver Servicing.
By Milton S. Kiver. 16s. Postage 9d.
Radio
Communication
Transmitters.
By J. J. Hupert.
30s.
Postage 9d.
Radio Valve
B. B. Babani.
A

Application
Manual.
Ss.
Postage 3d.

B

Textbook of Radar.
By Australian
Indust. Research. 50s.
Postage 9d.

Wireless Servicing
Cocking.
10s. 6d.
Newnes
Camm.
Radio
421.

Manual.
By
Postage 4d.

Television Manual.
7s. 6d.
Postage 6d.

Engineering.
Postage 9d.

By

F.

By
E.

W.

T.

F.

J.

Termaa.

Electronic Circuits and Tubes. By Cruft
Electronics Staff. 45s.
Postage 9d.
Television Simply Explained.
Hallows. 9s. 6d. Postage 6d.
Radio Tube Vade -Mecum 1946
By P. H. Brans. Ss. Postage 63.

By R. W.
Edition.

Short Wave Wireless Communication.
By A. W. Ladner and C. R. Stoner. 35s.
Postage 9d.
Radio Receiver Design Part I.
Sturley. 28s. Postage 9d.

By K. R

We have the finest selection of British
and American radio books. Completo
list on application.

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

.A. RYALL, • Utopia," Mayfield Rd., Herne
Bay, Kent; mall order only; postage or carriage extra; c.o.d. £ 1 or over; full list, large s.a.e.
pease; U.S.A. tubular metal cased wire ended
0.1m.f. 500v 7/6 doz.. 350v 5/6 doz.; U.S.A. tubuiar metal cased wire ended 0.5m.f. 350 7/6 doz.;
Mansbridge lm.f . 500v wkg. 3-2/-; Mansbridge
41n.f. 400v wkg. 2, 3 each; silver mica 10p.f.,
40p.f., 203p.f., 300p.f., 400p.f.. 500p.f. 3/6 doz.;
mica 0.01m.f. 3-1/3; all condenser guaranteed;
Amphenol type British 5- pin chassis valve
holders, 3/6 doz.; international octal chassis
valve holders, paxolin, 4/- doz.; bar type 3gangs 5/-; bar type 4- gangs 5/-; resistors '/ watt
and 1swatt assorted 100 ohms to 2 meg, level
assortment 40-5/-; switches. SB. 2P 6tv miniature
1,6, 3B, 2P 6w Otte pales total 2,3 each; SB.
2/-, 2B SP 6w 1,6. SB. SP. 3w 1,-, 2B. 3P.
3w 2/, SB. 2P. 4w 1,3; twelve- way group boards
with 9-1w and ipe,V resistances, etc. 2,-, all
new; twenty other types in stock; octal plugs,
cap and chassis socket. 3-3 - . with tags 3-3 6;
high resistances phones with sponge earcaps.
with gcod class inicrophone. all w.red into p.ug
type i0H 10991. 10,9 pa.r; metal boxes, black
finish with quarter Inch paxolin panel, fixing
iugs and corner sockets. size 8l,ljX7 1/.2X3 1
/ deep.
4
6/9 each new: 10,000 ohm bakeiite cased volume
controls medium spindle 1/6; metal cased minimum depth 1:
imeg vols., short spindle 1,6 each;
special list for trade.
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TACK PORTER. Ltd. ( Radio).—New company., ents, satisfaction guaranteed; U.S.A. oil
block condensers,
lmfds, 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-Polar type ceramic variable
0.0001 midget condensers with full i, shafts.
//
2
1
1.
1/-; U.S.A. midget Neons, 115 volt, 1:iX 1
1/-; Cossor-Osram type 4- pin S.130 Neon Stabs,
3/9; boxed RF 0-350 ma meters. 3/2: boxed
0-20 voltmeters, 3,t9; Thordson tropical 1.1.
chokes. 70ma 250 ohms. 3/-; variab.e slider.
300 ohm bias resistors. 30 watts with clips,
1/-; standard fuseholders, black, plastic tubular type, 1/-;
crackle finished metal
boxes with sliding clip fastening lids, 6X5X
-Min. 2/6; boxed U.S.A. 24- volt ac/dc blowers.
Vs shafts. 5,00Orpm, complete with fan. 12/6;
British 12-volt small ac/dc motors, 1/
8 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
6J/jX2:1ii for amplifiers or sets, 4/-; radio control relays, 11,000 ohms res, micro adjustment, 6/-; resistors, 50 ohms to 4 megs,
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 playback, per
box of 50ft, 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. paid.—Jack Porter,
Ltd. ( Radio), 22-31. College St., Worcester. Tel.
2442.
12516
'MEW S.T.C. selenium rectifiers: largest range
1.1 of it. metal rectifiers in the country
From
makers' current products, not surplus.
stock. H4/200 EHT for W.W. televisor, 28/- ea
pi.; half- wave 16v 7,
sa 6/8. la 8/-. 2a 9/6. all
P. 6d; 3a 17/-, 4a 18/, 5a 21/6, 6a 22/6. 10a
24/6. all p. 10d; 30v 2a 141- 5a 35/-, 8a 38/6;
45v 2a 21/-, 5a 48/-: 100v 2a 34/6, all p. 1/-;
full- wave bridge-conn. 17v 1.5a 12/1, 2a 15/5.
2.5a 20/6, 3a 21/6. 4a 25/- 5a 27/- all p.f.;
33v 3/
ja, 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 5q cooling fins, 16v
10a 43/8, 20a 80'-: 17v 6a 34/1: 33v 6a 64/10a 71/-: 54v 6a 90/-• 65v 10a 130/-. all P
1/4.
Industrial rectifiers, funnel cooled: 17v
12a 76/-•, 17v 50a 1884; 33v 6a 114/-•, 100v 6a
160/-, all p. 1/6; 100v 10a 192/-, carr. 2/6:
valve chargers; conversions to metal rect, from
stock; Philips 328 and 367; Tunear 68504, 68530.
U600. etc.„ fitted in 5 rains without alteration
to wiring. Please state make, type No. and
max d.c. 0/P when ordering.
Charger kits:
Trans rect, and rheo. 54v 6a. incl. tap. switch,
£11/10: 33v 6a. £7'19/6: 16v 10a. £6/12/6; 17v
6a. £4/12/6; 16v 5a. £ 3/10; vent, steel case
7/6 extra: 16v 4a £ 3. case 7/6: 16v 2e 38/6.
case 7/6. Transformers. 200/250 input, 16v 10a
65/, p. 1/4; 17v 6a 47/6. p. 1/4: 16v 5a 41/6
p. 1/-; 16v 4a. 35/6. p. 1/-: 16v 2a. 38/6 p
10d; slider res. from 24/6, all values. p. 1/-:
ammistsrs 0-fis MI. 17/6 0-5a M.0 15/-. boeh
p. 6d; 0-14a. Sin dial, 32/6. p. 1/4. We stock the
new S.T.C. portable charger as advertised In
'he " Autocar." etc., fully automatic charging
of 6-12v batteries at 3-5a. from 200-250v a.c.
guar. 1 year. £ 10 carr. free. Send for Mug
'eafiet. Another type to charge 6-12v at 5-6a
input 200-250 a.c., charger In vent steel ease
with rheo. and ammeter. E6/18/6. carr. 3/6
See others under Dynamos; terms, c.o.d. post
goods only, others c.w.o. or pro forma; wholesale and retail.—Pearce, 66. Gt. Percy St.,
London. W.C.1. Nr. Angel and Ring's Cross.
Est. 17, years.
12748

" INEXPENSIVE TELEVISION"
tor the Home COnstructor.
The above now famous booklet can be supplied by us,
price 1 B.
Uses War Surplus equipment.
The
following major items required are available.
1D6tAPN4 LORAN INDICATOR UNIT.
Complete
with C,' It Tube 3CP1 in original mounting. 14 valves.
65N7, 8 Clin, 3 681.7, 1 68.17, 100 crystal, and a
multitude of condensers, resistors, etc., etc. £3 1138
(Carriage and Packing 716).
CtR TUBE VCR97. Each tube brand new, suspended
in manufacturer's original packing ca., guaranteed.
complete with printed data sheet. Only 351- (Reg.
carriage mul packing 7/6).
TUBE ENLARGING LENS. For VCR97, or 5CPI.
Double your picture area, without distortion. Easy
lining. Really alarming in performance. Only 2436
(Fla. lii postage and packing).
E1306 RECEIVER. Complete with 8 valves VI165.
I 5U41.i. I VUI20, condenser«, resistors, etc., etc.
Only 30 - (
carriage and packing 5.-1.
Or this unit ran be supplied brand new. In original
wooden crate at 451. plus carriage
TYPE 25 R.F UNIT. Complete ready for use in R1355
Receiver. 12'- learriage and packing I/6).
E.H.V. TRANSFORMERS. These Transformers have
been specially wound for uti, for use with this circuit.
For VoRS7, Input 210-230.250 v. Output 2,500 v.,
4 v., 1.1 a., 2-0-2 V. Only 87/13. Fur 5CPI Input
210.230450 v. Output 3,250v., 6.3 v., 0.6 a., 2.0.2 V.
Only 39/6.
Both of these above transformers are of first- clam
manufacture, fully impregnated and guaranteed by us.
P.M. SPEAKERS WITH TRANSFORMERS. It. and A.
only 16'-. 81n. R. and A. only 21 ,-. Not
repeatable at these prices. Brand New Surplua
INDICATOR TYPE 157. Complete with VCR97 Tube,
16 valves, 14P61. 2EB34, Il EA50, potentiometers. 75
ken. crystal. Muirhead dial, etc., etc., at 92/196
phis 5/ carriage and packing.
MAINS TRANSFORMERS.
250-0-250, 80 m/a.,
5 v., 2 a., 6.3 v., ti a., for Vision Receiver Cult, only
28'6.
For Thne Base Unit, 359-0.350, 80 mitt., 5 v., 2 a.,
6.3 v., 3a., 28,13 Both chasing mounting
in addition to the above, we have a large stock of
brand new B.V.A. Valves at current D.o.T, prices
for thie Inexpensive television
If unable to call please send stamp for our new bratie
price list. Thin Is probably the most compreheadve
comPonent list In the tradr.
TRADE SUPPLIED.
HENRY'S
5, HARROW ROAD, W.2
PADdington 1008 9

LOOK
Mains Transformers.
Screened,
Fully
Interleaved and Impregnated.
H.S.63. Input 200250, Output')
250 0 250,60 m A, 6.3 vat 3amp., I
15 6
5v. at 2amp.
}
Half
H.S.40. Windings as above, 4 v.i Shrouded
at 4amp., 4 v. at 2amp.
F.S.2.
Input 200 250, Output'
250D/250,80 m'A.
196
F.S.3.
Input 200250, Output
Fully
3500350, 6.3-4-0 v. at 4 amp.,
Shrouded
5-4-0 v. at 2amp.
H.S.2. Windings as F.S.2, 80
17 6
m ' A.
Half
H.S.3. Windings as F.S.3, 80
Shrouded
m A.
C.W.O. ( add 13 in the C for Carriage.
Over a Carriage Paid).
H. ASHWORTH,676 Great Horton Rd.,
Bradford, Yorks,

COVENTRY

RADIO

DUNSTABLE ROAD, LUTON, BEDS.
Phone: Luton 2677
NEW let GRADE COMPONENTS
8 mid. 450 v. Electrolytic Condensers,
metal ...
3,'.
16 mfd. 450 volt Electrolytic Condensers,
metal ...
8-8 mfd. 450 volt Electrolytic Condensers, metal
...
... 4,19
25 mfd. 25 volt Electrolytic Condensers,
Mains Transformers, 6.3 volt, 5 volt,
275-0—.275 volt, 80 mia, drop through
Mains Transformers, 6.3 volt, 5 volt,
350-0--350 volt, 120 mia with tapped
L.T's.—Impregnated
25 ,6
L.F. Chokes, Standard 75 hja, 6 H.... 46
SEND FOR

LATEST

LIST.-6d. POST PAID.
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CIHASSIS. alumn .um. 16 swg ( receiver typa).
10X5 1,X2in. 3 - ea. 11X6X2 12in. 3/9.
12 X8 X2 1,,in, 4 3, 16X8X2 1,2in, 5/3, 20X8X
21..in.
626;
ma.n:
transformers,
standard
icieened primary 200-250v 50 cycIes, output
350-0-350t, 80ma 6.3v 3a. 5v 2a, half shrouded,
drop through type, 18/6; Selenium rectifiers,
smail size. 600v 40ma H.W.. 2/9 ea, 27/- doz.
500v 9Orna H.W., 5 - ea. 52/- doz. 250v 90ma
H.W.. 5i- ea, 52 - doz, 120v 40ma F.W. Bridge.
3/9 ea, 30/- doz. 120v F.W. Bridge. 4,9 ea, 33/doz. 6-12v 1,a H.W. CT., 1/6 ea. 15:- doz;
electrolytics. tubulars. 8mfd, 350v, 1.9 ea, 19/doz., 8mfd 500v, 2,6 ea, 276 doz; cans, 8-16mfd
450v, 4:6 ea, 47,- doz. lu -32 mid 350e, 3 11 ea.
42 - dos; tubular condensera, 0.01mmfd 350v,
3/6 doz. 30,- grass; ex- Govt. lines, 32mfd 450v
block electrolytics, 1/9 ea. 18/- dos; R.A.F. test
buzzers with morse key and battery. 3/9 ea.
42/- doz; 0.Imfd 450v tubu.ars. 4/6 doz; brand
new dry batteries, 22 1,;,v, 1/6 ea, 15/- doz; all
new goods; c.w.o. or c.o.d., add 1/- postage on
orders under £2; trade supplied; lists 21
/d.—
4
Red.() Supp.y Co.. 15, Queen &mare, Leeds, 2.
0DING LABORATORIES are so proud of the
low cost and high quality of tne.r aligned
coil packs and accessories they are cffer.ng absolutely free the new Giant " Home Constructor's
Handbook "— the book lor the man who wants
to " know how " and " go places "; it contains
the latest circuits, hints, formulte, etc., easy-toread circuits of tuning hearts, superhets, amplifiers, etc., with all components; the circuits
alone would cost up to 2/6 each; this offer is
made to all purchasers of the special aligned
tuning unit, comprismg the world-famous 30coil pack, 2-gang candenser, dial, etc.. and I.F.
transformers, all aligned and sealed as a
matched outfit for only 47/6 tc.o.d, or c.w.o.—
we pay postage on c.w.o.); it need cost you
nothing to try this unit because if you are not
absolutely satisfied and return the unit within
7 days in Its original condition your money will
be refunded in full! But remember, you keep
the free book In any case!
Be sure to act
promptly—this offer is limited.—Roding Laboratories, Mail Order Dept. W.. 70. Lord Ave..
Ilford.
[2754
Fli1ADIO CLEARANCE. Ltd., 27. Tottenham
.1.1L, Court Rd., Lt ndon. W.1.—Master osc.
V.F.O. by Wilcox Gay, typa MI, 19467A. uses
807 electron coupled osc., very stable, employs
2 circuits. grid 1-5mc, ,s in 6 bands, plate 210mc/s in 3 bands, grid current meter (0-10ma),
supplied in original cartons, brand new, with
accessories and instruct on book. £5,15, carr.
paid; Xtal multipliers. MI 19468, Xtal osc. using
807, freq. 2-7mc/s, 0-10ma meter, brand new, in
original cartons with inst. book, etc., 45/-; receivers. RM. 19, 6- valve straight set with 3
R.F. stages using pItig-in coils, H.R.O. type,
valves 3-78s, 2-77s, 1-1642 ( output and B.F.0.),
bldck crackle case. 15X8
prov.sion for
remote or local control, dial cal 0-100, supplied
new, complete with valves. and 6 coil packa
covering 0 187 ,305. P 281 / 455. Q 524/844, E 1285/
2155, G 2960/4620. II 5865 6265, M 5075, 7780,
K 8750/1350Itc/s; heaters wired for 26v operation. external. P.P. required, £4/10, carr. paid;
personal rec., B.C.728C. 7-valve rec., using 1.4v
valves, super het with 4 push-buttons, covering
2/6mc/s, operates from 2v A.C.C., by 2v vib.,
with provision for charging 2v A.C.C. from 12v
source by means of 12v VIS., carried slung on
shoulder, supplied brand new, complete with
valves. telescopic AE, access, and inst. book.
built-in L.S., £919, carr. paid; mains trans.,
Sec.
460..1
200ma.
210v
15ma,
6.3v
5,
primary 23/250v, 50 c/a, 16/6, post 1/6; Sec.
290-0-290v, 80ma, 5v 2a, 6.3v 2.5a primary 200/
250v, 50 cis. 17/6, post 9d; sec. 230-0-230v,
100ma, 5v 2a, 6.3v 2a. primary 200/250v with
110v tap, 50 c/a, 14/11, post 9d.; sec. 275-0-275v
120ma, 4v 2a. 4v 3a, primary 200/250v, 50 c/s,
12 ,6, 96. post; smoothing chokes, 20H 40ma,
2200, 3/11: 5H 120ma. 1400, 5/-; 2H 150ma,
7511, 4/-; 10H. 80ma, 1500, 5, ,-; 5/1. 200ma,
9011, 7/6; 20H, 300ma. 15012. 141bs., 18/6, Post
1/6; electrolytics, 100mf, 6v 6d.. 50nif 12v 1/-,
25mf 25v 1/6, 25mf 50v 1/9, 50mf 50v. 2/-, 8mf
150v 1/6, 8mf 170v 1/9, 8mf 350v 2/3, 8mf 450v
2/6, Unit 350v 3/-. 16inf 450v 3/6, 24mf 350v
2/6, 8+8mf 450v 4,-; 8+16 450v 5/, 16+16 450v
5/-, 16+24 350v 4/6, 8+24 350v 3/6, 32m1 450v
5/-; lcudspeakers, P.M. Sin, less trans.. 13,11,
with trans. 16/11; 61., n., less trans., 15/11; 10in.,
with trans., 32;6, all brand new, boxed: moving
coil meters, metal cased, 2in. round. 0/500
microamps. 7/6. 0/15-600v. 6/6; 0-20a and 0-40a.
with shunts. 5/-; 2M. sqffare bakelite cases, 0-500
microamp, 9/6; 0-lma, 7/6: 0-5ma 6/-,' 0-50ma.
7/-; 0-150ma. 6/-; 2/'. In circular bakelita cases,
0-500 microamps. 16/6: 0-15v. 7/-; 0-30ma, 7/-;
0-100ma. 9/6; 0-200ma. 9/6; 0-6ma, scaled 1.5v,
3v, 80ma, 5.0000, 12/6 0-Ima, 21hin desk type,
15/-; 100-0-100v, 21,
2in Om movement). 7/-:
0-3,500v. 31..in. 17 ,6; 216in circular, 100 mirroamp, scaled 0.4M, 5M, 1N.
F. 18/6; metal rectifiers.
250ma, 60ma, NM., 4/6; 350v 60ma, NW., 5/-;
400v 120ma, H.W., 6/6; 50v 80ma bridge, 2 /6 ;
Mansbridge cone's., 4mf. 600v, 3/6; 4mf, 1.000v,
2 in a packet, 7/6; 1m1. 1,000v, 1/-: V.C. carbon.
No SW, 10K, 20K, 50K, 100K. 2M. 2/-; with
SW, Wain spindle, 25K, 50K, 100K, 250K, 500K,
2M, 5/6; wire-wound. No SW. 3W, 2000, 5000.
2K. 2.5K. 5K, 10K. 25K, 2/6; rotary trans. power
units. input 12 or 24v (state which). output
250v 60ma, 6.5v 2.5a, in metal cases 9inX4InX
710. 7/6, post 1 '6.
[ 2746
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GALPINS
ELECTRICAL
408

HIGH

STREET,

Telephone :
TERMS:

Lee Green
CASH

STORES

LEWISHAM,
0.309.

WITH

CHARGING
UNITS,
Selenium
Rectifiers.
Input 100 250 volts 50 cys. for charging 24 volts at
10 amps , complete with Mecer, resistances,
(uses, etc., complete in rack size 27in x24in. x I
6in.
to clear EIO each, carriage 10/,
MAINS TRANSFORMERS. Input 230 volts
50 cys., Output 42 to 50 volts at 1CO amps., £I2 10
each, carriage 10/-, another 200/250 volts in steps
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 134 amps.,
25/ each, carriage 2/, another 220 volts input,
output tapped 124, 25, 374, 50, 60, 75, 874
100 and 110 volts at 1,100 watts, L4/15/- each, carr
7/6. (These transformers are all double wound).
EX- NAVAL (CROMPTON PARKINSON)
TONG-TESTERS, 0 to 100, and 0 to 400 amps.,
new, in leather carrying case, 90/- each. A.C.
V/Meters, 0 to 300 6in, scale, calibrated SO cys.,
37/6 each.
MAINS TRANSFORMERS, all 200/250 v.
50 cys., 1 phase, input, output 700/0700 v., 70
m/a.. 4 v., 24 a., 12 v., 1 a., 30- each. Another
525/525 v. 150 mia, 6.3 v. 5 a., 5v. 3a., 37/- each.
Another 2,350 v. at 500 m/a, 85/- each. Mains
Smoothing Chokes, 10 Hy. 100 m/a., 6/-; 150
m/a., 8/6 ; 350 mia.. 25,'- ; 5 Hy., 250 m/a., 11.
16.
EX-GOVERNMENT (G.E.C.)
ELECTRIC
FANS.
12 v., A.C. D.C. laminated field, complete
with Sin. impellor. New, boxed, 20/- each, post
1/..
EX GOVT.
MAINS
TRANSFORMERS.
Input 230 volts 50 cys., output 450 0,450 volts
250 m/a, 6.3 v.8 a., 6.3 v. 8a., 6.3 v. 5a., 6.3 v.5 a.,
5 volts 4 amps 45 - each, carriage 5/-. Another,
same input, output 350/0/350 volts at 180 m'a,
twice 5 volts at 4 amps, twice 6.3 volts at 5 amps
three times 47/6 each, carriage 5/-. Another, same
input 350/0/350 volts 250 mia, 50/0/50 volts at
100 rn/ a, four 6.3 volts at 5 amps, also 5 volts
at 4 amps. 42/6 each, carriage 5/.. (Size of these
transformers is approx. 74m. x 7}in. x 64in..
weight 20Ibs.).
MAINS VARIABLE RESISTANCES (
slider
type), new, ex-Govt., 14 ohms, carry Ito 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). IS/- each.
MAINS TRANSFORMERS (
Auto Wound).
Voltage Changers tapped 10, 20, 25, 90, 130, 150,
190,210 and 230 v., all at 1,000 watts, acombination
of 34 voltages can be obtained from this transformer,
new ex-Government
Stock, £5'10 ,each, carriage 5/-. Mains Booster Transformer,
tapped 0, 6, 10, 19, 175, 200, 220, 225, 240 and
250 v. at 1,500 watts (new, ex-Government),
(.5/5/- each, carriage 5,1-. Another Auto wound,
tapped 0, 1(0, 150, 190, 210 and 230 v. at 1SOO
watts, [6/10)- each, carriage 5/-. Ditto, 2,000 watts,
E7/51- each, carriage 5/-.
EX-R.A.F. MICROPHONE TESTERS (
new.)
These consist of a Ferranti 0 to 450 m/amp. 24m.
scale meter shunted to 1 m/a. incorporated
Westinghouse Rectifier, the whole encased in
polished teak case, calibrated at present 0 to
10 v. 251- each.
EX-R.A.F.
CRYSTAL
CALIBRATORS
UNITS. Type 18, R.A.F. serial No. 10a 15237.
These units contain 100 ka. )(scat, 2-EF 50 valves
and numerous other items all new and unused,
3S/- each.
SPECIAL OFFER METERS, all new, boxed.
Moving Coil, first gra de instruments, 0 to 20 v.,
10/- each, or 3 for 25/- ; 0 to 40 v., 12/6 each ;
0 to 10 amps. 15/- each, all 2in. scale. 0 to 20 v.
A.C., calibrated 50 cycles, 25/- each ; 0 to 40
amps., thermo-coupled 25/- each.
EX- NAVAL lin. SPARK COILS, approximately 3,000 v., from 6 v. supply, 8/6. G.P.O.
Galvanometers, reading 300/30, vertical type,
8/6 each. Ex-R.A.F. Impulse Transformer ( Magnetron), output believed to be approximately
15,000 v. at 3kw.. for 1mitt., 7/6 each. Variometers
for No. 19 Mk. 11 Receivers, 6/4 each.

LONDON,

S.E.113

Near Lewisham Hospital.
ORDER.

NO

C.O.D.

MAINS TRANSFORMERS, as new, input
230 v., 50 cycles, output 12 v. at 84 amps., A.R.P.
shelter transformers, 25/- each, post 2/-.
CHARGING SWITCHBOARDS, size 174m.
x 164m. x 8in., contiaing 5 circuits, 5 moving
coil 0 to IS, Ammeters. 10 to 50 V/meter, 4 I-ohm
12 amp. resistances, I I4-ohm 1-4 amp Resistance,
all variable, also Switches, Fuses, etc., condition
as new, [41/101- each, carriage 10/-.
SWITCHBOARD METERS, Sin, scale, 0 to
500 v. A.C., 50 cys., 42/6 : 0 to SO amps.,
50 cys., 37/6 each.
ELECTRIC LIGHT CHECK METERS (
Watt
Hour). A.C. 50 cys., 200/250 v. ' 5 amp. load,
18/6, post 2/, 10 amp., 21/-, post 2/- ; 20 amps.,
7.5/- post 2/- : also a few only Pre-Payment I/slot type, 20 amp, load, less coin box, complete
with synchronous Motor, 35/- each, carriage 3/6.
EX-R.A.F.
CRYSTAL
MONITORS,
type
2, complete in wooden carrying case, the frequency
depending on crystal used, 5/- each. Short Wave
Aerial Coupling Units (Wave-meters), 5/- each.
LARGE TYPE RECTIFIERS. Output 50 v. at
1amp. 4 wave, input voltage 70/75 v., 17/6.
MAINS TRANSFORMERS (
Auto Wound),
input 200/250 volts, output tapped 14 and 174
volts at 30 am ps., 45/- each, carriage 5/-. Another
same input with two 4 volt at 20 amps. output,
25 - each, carriage 3/-.
EX R.A.F. R.F. UNITS (
New) containing 6
valves including E.F.50s, SU4Gs, 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 NAVAL CATHODE RAY RECTIFIER
UNITS.,
New, containing High Voltage Condensers, Resistances, Chokes, Volume Controls,
all mounted on brass chassis, 22in. x I1in., to
clear 37/6 each, carriage 3/6.
EX R.A.F. I.F.F. UNITS, 10 Valve Short Wave
complete with valves. E.F.50s., S.P.41s, E.A.50s,
fitted with a motor generator, 12 volts input,
450 volts at 50 mfamps. output, these units
are as new, 30/- each, carriage 3/6.
FRACTIONAL H.P. MOTORS, 230 volt.;
series
wound
with
laminated
fields easily
convertible to work off A.C. Mains, approx.
16th h.p., 20/- each, post 1/6. Another of alarger
type approx
h.p., 32/6 each, carriage 2/6.
EX R.A.F. AMPLIFIERS TYPE 6. Containing
Input and Output Transformers 0 to 150 M/amp.
Output Meter, made to use with PX4s in push
pull, these are complete less valves and power
pack. New, 376 each, carriage 3/6. Tests Sets,
Type 211, (
New) containing 4 E.F.50s, and other
useful components, complete in metal box. 25/each, carriage 2/-.
LARGE CONDENSERS ( NEW). 80 M.F.D. at
250 volt A.C. working, 10/- each, carriage 216.
CONVERTERS, 24 volts D.C., input 230 volts
50 cycles 1Phase at 100 watts output, 65/- each,
carriage 3/6.
EX
NAVAL
TELEPHONES,
with
self
energised headsets, complete with buzzer (24
volts), and calling device, 2.2¡- per pair, carriage
2 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.
MAINS TRANSFORMERS.
200/250 volts
50 cyc. input, output 350/0/350 volts at250 m/amps.
4 v. 8 a., 4 v. 4 a., 6 v. 6 a. 6 v. 2 a. tapped at 2
volts, 65/-. Ditto, 500/0/500 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 m/amps. 4 v. 4a., 6.3 v.,4 a., 5v. 3 a.
38/6, post 1/6.
Ditto, 500/0/500 volts at 150
in/amps. 4 v. 4 a., 6.3 v. 4 a., 5 v. 3 a., 45/-, post
16.
Another 1001230 volts input, 12 volts at
15 amps. output, 32,6 each.
D.C. PRE-PAYMENT I/- SLOT METERS,
10 amp. load, 200/250 volts, condition as new,
27/6 each, carriage 3,6.

FOR

op,

PROMPT & EFFICIENT
SERVICE
CASH or EASY TERMS

Goodman's " Axiom

Twelve" Speaker Unit
Cash price £8 8 0

Goodman's Standard 12" Speaker „ £ 6 15 0
Barkers Natural Loudspeaker „ £ 15 15 0
Calltnders B.1. all- wave Antiinterference aerial ..
Avo Model 7 Meter

..

„

.

Avominor AC DC Meter

£ 6 18 0

„

£ 19 100

„

Avo New Wide Angle Signal
Generator ... „
Ayo Valve Tester, Complete

£ 8 10 0
£ 20

„

00

£ 16 10 0

Collaro Radiogram Units- ia
Stuart Centrifugal
Electric Pumps
pumping iiiirpo,•s.

tor

all

Specifications of all tite above on request.
Please 'Tractor our EASY TERMS.
PERSONAL ATTENTION TO ALL ENQUIRIES

The LONDON RADIO SUPPLY CO.
Est. 1925

BALCOMBE, SUSSEX

EDDYSTONE
640' £ 27 10s. 9d.
H.P. Terms available.
Orders note being booked in strict rotation.

Full range of components.
All C.O.D. orders promptly executed.
Send for Catalogue, I - post free.

SPECIAL OFFER

S

UPREME RADIO. 746b. Romford Rd.. Manor
London. E.12.
Tel. iii. 1260. Est.
15 years. 1949 and more Supreme radio and
television bargains for you to invest in. Television components as follows: E.H.T. 4kv or 5kv,
2v fit, tested at 20kv. 55/- ea; also E.H.T.
2kv 4v c.t., 2amp. 26/- ea; scanning coils. 25/6
ea; line trans. 21,- ea; focus coils. 30/- ea; ht.
trans. 350-0-350v 6.3v 6amp, 4v 8amP, 4v 3a1nP,
0-2v 6.3v 2amp. 250ma, with screed. 70/- ea;
5hy choke. 250ma. 18/6 ea; 10hy choke, 80ma.
8A. The above components have been designed
to give maximum efficiency, and are the result
of much research. We have experienced all the
teething troubles usually met with in television
construction, and know the above components
will help you to attain success. Valve holders
for E.F.50 valves, ceramic type. 6d ea: retaining rings for E.F.50 v,holders. 8d ea; valve
ho.ders for E.A.50 valves, oaselite type. 1 ea; anti- Corona caps, 8d ea; co- axial cable or
twin balanced 8011 feeder. 1, - yd, II, - doz yds
only; co- ox plug and socket, 1/- complete: 0.1
mid 2.5kv metal tubular condensers, 26 ea:
these companents and also all values ot resistances, variable controls and condensers for the
E.E. television receiver in stock at the keenest
prices; also revised edition E.E. home- built televisor handbook, 2/6 ea; layout plan and wiring
diagram for E.E. televisor. 3 6 ea; tubular condensers. 25mfd 25v. midget metal tag end condensers. I 2 ea, 13/- doz: 50mfd 50v can type
condensers. 1/- ea, 11,- doz; 50mfd 12v. I ea. 11 - doe; 0.01mfd 1.000v, 0.02mfd 750v. 0.05
mid 500v, 5 6 doz; 0.Imfd 500v, 6/6 doz 0.1mfd
350v. 5 6 doz; 0.001mfd and 0.0005mfd midget
mica, 5 6 doz.
Just arrived!
A new bargain lire: Silver mica ppf condensers. 3 PPf,
30 ppf. 60 ppf. 65 ppf, 70 ppf, 180 prit. 305 PPf,
307 ppf. 500 ppf, 570 mg. '700 pof. 590 POL 4.550
ppf, 2/6 doz. or assorted doz; also 0.005mfd
mica condensers. 3/- doz and 0.01mfd mica
3kvw. 3/- doz, now for a real snip line: Assorted
panels. fitted with handy value resistances and
condensers, some with Westectors. I,- ea. 10 6
dos; trade enquiries invited; terms, c.w.o.. no
c.o.d. Send 6.ct extra for postage orders under
ES; 21,,c1. s.a.e. all enquiries and list. [ 2745
WANTED, EXCHANGE, ETC.
IXTANTED. " W.W." pre- tuned quality reVV ceiver.-Ashworth, 58. Mumps. Oldham.
IXTANTED for binding. " W.W.," Feb., Mar.,
VI Apl.. May, 1947.-P. Birkett, 48, Princess
Rd., Leicester
[ 2657
MER1CAN books on radio. s/hand clean. also
British.- Post to Bulls, 246. High St..
liarlesden. N.W.10.
1
.
2680
1)(7"ANTED. Teletype apparatus, parts and acVV cessories of all kinds.- Terry, Strouds.
Pangbourne, Berks
[ 2666
OOD price given for service data for all

WESTERN GATEWAY HEADQUARTERS
for Radio Equipment and Components
061G

GB AR

SOUND AMPLIFYING EQUIPMENT
AMPLIFIERS, 25 watt, suitable tor Y0111
Club•.
lit try ins) allai ions, Dance Bands, or a tind-c1.•
Ititilar for Amateur Radio Station. The amplifier
is housed in a handsome metal black-crackle cabinet
Original use as a Keyer Unit type TU10. Valve
two 66J7-s, two 627'8, tvo 61,6•s, and one
5U4G. We offer modified with voit ched" mike " and
"gnus" inputs. tone and volume rout rob, ready fib
use
2on-250 v. A.C. mains, lug 10s.
The amplifier, ao above, unmodified, useable intniedi•
ely f
roll, phase:split ter,110 v. A.C. mains, £712s. 64.
pit,. Isis. carriage in each case.
RADIOGRAM UNITS
•' GARRADD " MODEL S. Ant ,,, sali,' St op, neat and
:mow:tut. Ideal fie mounting in table cabinel grant
unit. £5 18a, iiir. P.T.
-PLESSEY" AUTO-CHANGER.
Will take mixed
lei,,. and 12in. record., easy and posit ive operation.
£18 18s., Inc. PT.
"COLLAR°" AUTOMATIC RECORD CHANGERS,
set sancut ( rely new standard in record changer ilesign
and performance, combines the " Collar." Induction
or Universal Motor f
or power, and the " Collar,, "
Piek•iip for..xcellent reproduction. £22
inv. P.T.
Carriage extra.
Agents toe'' Eddystone," " Deseo" " Labgear" and
"Raymart." We guarantee satisfaction mitt: all our
\\ rite to u• be all polt re•quil../11,•nte.
I:t Enquiri/.•

ARTHUR H. RADFORD

A.M.1.E.E
BEDMINSTER PARADE, BRISTOL. 3.
Tel.: 64314.
:b.:,

24.

MOUSE

including packing and postage.

B.T.S.

THE Radio firm of the South.
63, London Road, Brighton I, Sussex.
'Phone : Brighton 1555

W.D.
TELEVISOR
This is he titi or : air la
publicati .... giving 26
photographs, siring : Hag:
and construction notes
excellent lit tie ' C.V.
You t'all make t
(toverninetit surpl+
inept and the total
not exceed £18.
and start right :twat
A demonstration receive:
be seen sorking and all 1:.:1
are available ex•stock
WHITE PLASTIC MASK for tin tole, 16, enlarger ,.
ir.in 27 6.
INFRA RED IMAGE CONVERTER.
Ph, 14 6.

Complete with

E.H.T. TRANSFORMER. 4t,it0s'itu,id 4 s heater
winding, 50 -.
Television Transformer, 250-0-37:0,
230 ntA , 6.3 v amps ,' La N 4amps , 11.4-5 • . amps..
0-2-6.3 v. 2 amps., 69 6. E.R.T. Rectifier Hivac
3000 v. 4 Y., 11', 250 mA. Choke, lo henries. 96.
Eleatolyties, 450-500 volts sot- king ti told.. ILL
IS mfd., 2 S. 8+16 nifil.. 34. 16 V16 iiitd.. 39.
28 m id., 25 v., 1 3, .. 1100 Volt> I'
atoll, Ir E.H.T
smoothing
each.

BULL'S EX-GOVERNMENT DEPOT
HOUSE. WINDMIL 1, HILL.
MANOR. MIDDLESEX.
r .„,

RUISLIP

:15t
5
0
..2

London.

W.C.2.

Tel, Ger.

4447

and Ger.
19992
IXTANTED two good Rx. HRO. AR88. CR150
TY etc.; state condition accurately and price:
s.a.e.; tor sale, SX-28. excellent condition, £ 30.
plus carr.age.-Box 3518.
4 LL types of radio and television surrel 3
ul
s
1 materials for spot cash; large and small
..intities considered.-Gee Electric, 15. Little
.,,port St.. London, W.C.2. Ger. 6794. [ 2673
I., X-GOVT. or surplus equipment required;
any offer or quantities considered; terms,
munediate cash; indicators, test equipment, receivers
especially.-'• Fernbank."
Denvilles,
Havant. Hants.
[ 2590
It Ea
Dil
i
r eqUIp
Tme t
,
rtdio
of a
creri
ngitstirgem
nttty
el?el
s
.
..recl in large quantities; immediate cash availand fair prices paid.- Radio Agencies. Ltd..
Wardour St.. W.I. Gerrard 2640. [ 2208
17ANTED. Cossor D.B o:scope. 3339A. with
v 3343 oscill.; exchange Mullard 7629 combined valve tester and 60 range a.c. and d.c.
analyser,
perfect both ways.- Radio Repair
'Depot. 37, St. Andrews Rd., South St. Annes,
Lancs.
[ 2669
YITANTED, small quantities in good condiVV tien: Monitor unit type 28 or 27; transmitter TR 3529A; power unit 529; test set TS
34/AP: modulator unit type 158A, test set TS
13/AP; amplifier A 3583 or A 3531; signal
generator type 52: also 3cm waveguide cornponents.--Box 3527.
[ 2653
TATE buy for cash, new, used, radio. electrical
VV equipment, all types; especially wanted,
radios
radiograms,
test
equipment,
motors
chargèrs, recording gear. etc.- If you want to
sell at the maximum price call, write or ' phone
to University Radio, Ltd., 22. Lisle St., Leicester
Sq.. W.C.2.
Ger. 4447,
REPAIRS AND SERVICE
OUDSPEAKER repairs, prompt and efficient
I I service.- Dodds Radio Service. 131a, Hurst
St. Cowley . Oxford.
[2681
IE.0
all
types
' Eoferitia
shle .Amereige eiscege
coil rewinds; American valves, spares, line cord.
-F.R.I.. Ltd. 22. Howland St.. W.1. Museum
5675.
11575

'
S

CODE

There are Candler
Morse Code Courses
for
BEGINNERS AND
OPERATORS
Send for this Free
"BOOK OF FACTS"

G

cegre
e
r
:Joc? .
.
P.
Mcmillan. 12e1
VCR 518 cathode ray tubes.V, Radio Experimental Products. Ltd.. 33.
Nit:eh Park St.. Coventry. [ 2662
TANTFD, telephone and telegraph carrier
apparatus of all types in any condition.Wilson, 93, Wardour St.. W.I.
12665
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TRAINING

P.M. Speakers
Goodman's, Truvox, Rola (as available). car t
sgeri Si
5 inch 13 - ; 6 inch 14 - ; 8 inch 16 - ‘,ITANTED.

ELECTRON
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It gives full details concerning all Courses.
THE

CANDLER

Room 55W), 121
Candler System

SYSTEM

CO.

Kingsway, London, W.C.2
Co., Denver, Colorado, U.S.A.

ROGERS DEVELOPMENTS CO.
offer the following either from stock or to
reasonably quick delivery
Decca model " D " Pick-up,
with I
2in. arm
5
The Williamson Amplifier
£26 10
The Partridge 15- watt Amplifier
Ell
O
Wharfedale WIG CS B Speaker V
0
Barker model I48A Speaker,
improved version of model 148 LIS IS
" RD " Bass Reflex Cabinets:
Cl 8 for Goodman's 72 12)
[15 15
G2 8 (
for Goodman's Axiom 12) £16 16
B 8 ( for Barker 148 or I48A)
L15 15
I2in. " RD " Corner Cabinet
£32 10
10in. " RD " Corner Cabinet
£ 27 10
De Luxe •' RD" Corner
Cabinet, complete with three
speakers
£78 15
Drilled Williamson Amplifier
Chassis
El
7 6
Partridge WWFB 0
£5
o
Partridge T425, ISO I
£ 1 17 o
Partridge WWFB,H, as above,
but with 200 na H.T. secondary £4 8 O
Leaflets dealing with the Williamson amplifier,
Bass Reflex Cabinets, Corner Cabinets, and
Feeder Units are available on request.
106,

HEATH

LONDON,

STREET,

N. W.3.

HAMPSTEAD,
HAMpstead 6901
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AINS
transformers
rewound,
new
trans
formers to any specification.
MOTOR rewinds and complete overhauls; firstclass workmanship, fully guaranteed.
P.M.
ELECTRIC
Co.,
Ltd.,
Potters
Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. 3855.
AINS transformer rewound and constructed
to any specification;
prompt delivery.Brown, 3, Bede Burn Rd., Jarrow.
[ 3460
EWINDS, vac, drill armatures, etc, 14/6: repetition work a speciality, work guaranteed.
good deliveries.- Details Box 3542. [ 2674
T OUDSPEAKER repairs, British. American.
.1_4
any
make,
moderate
prices.-Sinclair
Speakers. 12, Pembroke St.. London, N.1.
Terminus 4355.
[ 3308
OUDSPEAKERS
repaired;
clock
coils,
chokes rewound; prompt attention; prices
quoted.-E. Mason, 5, Balham Grove, Balham,
London, S.W.
[ 7667
LECTRIC ' gram motors, auto- changers repaired,
rewound.-Radio
8z
Transformer
Services. Manchester Rd.. Hollinwood. Lancs.
Tel. Fat. 2507.
[ 2410
EWINDS and conversions to mains and out«Lb put transformers, from 4/6; pp equipment
a speciality.-N.L. Rewinds, 4, Brecknock Rd..
N.7.
Tel. Arnold 3390.
[ 6283
REWIND service which duplicates or modifies as required; transformers, loudspeakers,
etc.; prompt returnse-Raidel Services. 49. Lr.
Addiscombe Rd., Croydon.
Cro. 6537.
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

M
R

PICK-UP
WITH JEWEL

POINT

SAPPHIRE NEEDLE
The
No.

Latest GOLDRING Pick-up
121 has many great advantages, including :-

eFull

Frequency

Reproduc-

tion in combination with a
standard Wireless Set.

•Will abolish constant needle
changing.

eWill

safeguard
records
through reduced wear.

Write

for full descriptive leaflet

ERWIN SCHARF
49-51a, De Beauvîor Road,
London, Ni
TeleOlone

CLIssoid

3434

L
E

A
R
E

VERY make of electrical measuring instruments
repaired
and
standardised.-The
Electrical Instrument Repair Service, 329, Kilburn Lane, London, W.9.
Tel. Lad. 4168. [2527
ADIO MAINTENANCE SERVICE for guaranteed
rewinds
and
repairs;
armatures;
F.H.P. motors vac. units. etc.: good deliveries.
-139, Goldhurst Terrace, N.W.6.
Mai. 6133.
" QTURDY "
rewinds,
mains
transformers,
!..7 chokes
and
fields,
first-class
work,
prompt deliveries and satisfaction guaranteed.
-Sturdy Electric Co.. Ltd.. Dipton. Newcastleon-Tyne.
[2430
EWINDS. - Mains
transformers,
chokes,
fields, 0/P transformers, etc.; prompt deliveries
and
satisfaction
guaranteed.-Thomas
Bolton 8c Co., 20. Heath Terrace, Leamington
Spa. Tel. 18.
[ 2483
CCURATE coil winding; tuning coils, IF.,
L.F. and mains transformers rewound and
wound to specifications; wave and progressive
wave winding.-Rynford.
Ltd..
17.
Arwenack
St.. Falmouth.
[2497
EPAIRS to
moving
coil
speakers,
cones,
it coils fitted, field rewound or altered; speaker
transformers, clock coils rewound: guaranteed
satisfaction, prompt service; we do not rewind
mains trans.-Closed Sat.
LS. REPAIR SERVICE. 49, Trinity Rd., Upper
Tooting. London. S.W.17
13alham 2359.
A SECOND to none rewind service, reliable
.11. clean, neat, return of post, new transformers,
standard
or
to
specification.
EHT.
2HT, choke; stamp quotations.-R.E.F.. 137A,
Ashton Rd.. Oldham.
[ 2379
rrRANSFORMERS and chokes to specification,
.1.
single or quantities: finest quality work
and finish; all units fully tested and guaranteed.-Millett 8z Holden, Ltd., Oxford Garage,
Mews. Nelson St., Southend-on-Sea, Essex.
4 -HOUR service. 6 months' guarantee, any
transformer rewind. mains outputs and
Lf.s, 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. are pleased to announce the reopening
1.4
of their repairs department, which has
been modernised, and offers a 48- hour service
on all types of mains transformers, chokes, etc.
-Enquiries, London Transformer Products, Ltd.
L.T.P. Works. Cobbold Estate, Willesden, N.W.10 :
Tel. Willesden 6486.
[ 2730

R
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OENeATIONAI
OppORTOM"

MOVING COIL
HEADPHONES.

Made
to
stringent
Government spec ification
by
FAMOUS
Low

WORLD
MAKER.

resistance type

with

earpads

and

headband.

1;ye

10'6

per set

also
MOVING

COIL

HEAD &
MICROPHONE
SETS /Brand
new )
Made
famous

by

the

same

maker, these

units must have cost
the

Government

many pounds.

PER)ET

Our Bargain Price

136

Send stamped addressed envelope for illustested list.

Fast
Feet.

WIRELESS INSTRUMENTS ( LEEDS) LTD.
54-56, THE HEADROW, LEEDS 1.
Tel

72;62.

2

LASKY'S RADIO
FOR TELEVISION CONSTRUCTORS
Full data for building a television net from es-Govern.
cent unite. Price 1/6, post extra.
RECEIVER UNIT TYPE 1366.
Brand new and
unused in maker's original wood transit case.
When
used with R.F. Unit type 25 isoles the ideal vision
receiver with the minimum of modification. Contain.
10 valves: 8 VR65, 1 5U40, 1 VI/120, a 7.7 AL.
IT. strip and dozens of comp...cuts.
Size Sin. x Sin.
x 181n.
Weight 351b.
LASKY'S PRICK 59/8,
carriage 5/- extra.
As above hut used LASKY'S
5'. extnt.

PRICE 30 -. carriage

R.P. UNIT TYPE 25 10, 6, carriage 1,64. extra. ( Used
as sound converter.)
INDICATOR UNIT TYPE 62.
Contaim yere nearly
an the parts awl vat, ee, including the cathode ray
tube for the time base and asnociated circuits of a
television set.
Containing 20 valves and a Gin, cathode ray tube type
VCR97 ( short persistence). Valve line up
16 SP6l.
2 EA50, 2 E1334. Dozens of components, resistances,
condensers. 117 M C b., crystal, Ili pot/meters, et,-.
Totally enclosed in metal caee, size : 181n. x
Ills.
Weight 40 lb., Enamel grey or black. with
coloured control knobs.
LASKY'S PRICE

59'6

carriage 7 6 extra.

HAVE YOU ALREADY BUILT A TELEVISION SET
USING THE VC1197 OR A SIMILAR (fin. CATHODE
RAY TUBE P IF SO YOU NEED THE VC1197 ENLARGER.
LARGER AND
SHARPER, BIGGER
AND BETTER PICTURES.
Easy o fit, the very latest in plastic lenses. Satiate,
tion guaranteed. You will be surprised at the results.
LASKY'S PRICE 29/6, pod 1/6 extra.
R.D.V.1 RECEIVER.
Contains 14 valves
2 VR66,
5Z40, 1 VR137. 5 VR65, 3 EA50, I VR63, 1 V1154,
mid 8 x 8 x 8 unid., 500 v.w., smoothing condenser
Hundreds of components.
Frequency 15 meters
Can be modified tu 2 meter working.
Size : 1111. o
loin. x Gin. Weight 30 lb. LASKY'S PRICE 376.
carriage 3/6 extra.
We still have a few W1191 frequency meters brand
new in maker's wood transit ease. 100 Ke/a-20 Me/s.
Supplied complete with calibration chart and instructions. LASKY'S PRICE
carriage 10/ ,

15/19,1„

ARE YOU THINKING OF BUILDING AN OSCILLOSCOPE P THEN THE TEST SET TYPE 74 IS WHAT
YOU NEED.
si,eaketione
A special purpose oscilloscope, working
:font 230 volts 50 c.p.s. mains.
Containing power pack with two rectifiers HVB2, and
5Z-11:. also 9 other valve, 5 VR6.5, 1 6J5, 1 6Q7,
EA50, 1 VR133 met a 31n, cathode ray tube type
VcR139A.
Ilso incorporated in this set ix a sender and receiver
with a chrome plated antenna.
The whole unit is totally enclosed in a foetal cabinet,
grey finish with all controls clearly marked.
Size of calinet: 18in. o 91n. x 12M.
Weight of
unit 45 lbs. With modification to the time base, this
unit will make an excellent general purpose oecilloscope.
LASKEY'S PRICE £4 19 6, Phis 10/- carriage.
, nmplete

R

BRAND NEW AND UNUSED IN MAKER'S CARTON.
EX A.M. RECEIVER TYPE 3108.
Gent:tine M nett valves .1 SP41, 2 CV6, s RASO.
Dozens of resistances, condenser, switches, valve
holders, ete. Also motor generator with 12 volt input
and 400 volt output.
LASKY'S PRICE 25 ,-, carriage 4/6 extra.
The generator can be eanily converted to a entail
motor running off 230 volts maim.

R

A 21d. stamp will bring you our bulletin by return.
Name and address in bind, capitals please.
Why
not pay- us a visit t Our staff will be only too pleased
tu heM you with your queries.

EWINDING of all types of transformers.
chokes, clockcoils, etc.; quick service; new
transformers supplied to any spec. " Wireless
World." transformers a speciality; bobbin replacements for all makes of trans.-Radio 8z
Transformer Services. Manchester Rd., Rollinwood. Tel. Pal. 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.
[ 1482
A . W.F. TRADE SERVICE offers you speedy
1'1 loudspeaker
repairs,
loudspeaker
cone
assemblies,
mains
transformer
rewinds
from
15/-; new transformers at keenest trade prices;
transformers built to your own specifications;
lists ld.-A.W.F. Radio Products, Ltd., Borough
Mills, Bradford, Yorks.
Tel. 22838. [ 1164
7JATIONAL RADIO SERVICE 8z TELEVISION
11
Co., 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.
[
2671

We carry a comprehensive Mock of valves and other
componente for the experimenter, service man and
radio amateur. No order too large, or tI10 small, that
we w ill not give our full attention

LASKY'S

RADIO

370, HARROW RD., PADDINGTON
LONDON, W.9. ( Opp. Paddington Hospital
Telephone: CUNNINGHAM 1979
Hours. Mon.

Sat. 9.30 a.m. to 6 o•iii

Thurs. Halt- day.
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ELECTRONICS

UP[L
LTD.

CRANMER AV. EALING.W 13.

W

PHONE EALING 5689

WILLIAMSON
AMPLI FIER
COMPONENTS
OUTPUT
TRANSFORMER
TO

£476

DESIGNERS SPECIFICATION

MAINS TRANSFORMER £ 4
CHOKE, 20 HEN. 150 MA.

26

£176
96

CHOKE, 35 HEN. 20 MA.

MPLIF1ER Testing; we have all tacilities lay
testing and adjusting lilgh-Luality amplifiers,
no push- roll
feed-back amplifier will
operate really properly unless rigorously tested
and suitably adjusted- with its speaker system.
We take a keen personal interest in this work.
and gladly co-operate with you in obtaining
absolutely optimum performance
We also have
facilities for light assembly, construction and
production tasting of note magn.riers and specialised electronic equipment.-Donald Dun. Ltd.
12. Hollywood Rd.. S.W.10
Tel Flaxman 5705
WORK WANTED
E make wireless and radiogram cabinets for
home and export: immediate deliveries.Radiac. Ltd.. 26. Brondesbury Rd., London.
N.W.6.
Maids Vale 8792.
18025
IQ> ADIO mfrs, can undertake development and
IA, assembly of radio or electronic equipment;
winding shop with vacuum impregnation plant:
ample space and labour available.-Box 685.
XTRA high grade receivers and amplifiers
designed to any specification; we design to
your own requirements; precision workmanship:
write for quotation.- Dennis Bryan, 30, Windsor
Drive, Timperley, Cheshire.
[ 2180
T'SRAWING 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 8s• Tracing.
Ltd..
456a,
Ewell Rd., Tolworth, Surbiton.
Elmbridge 7406.
MISCELLANEOUS

Send for details of above and full range
of standard transformers and chokes.
Manufacturers' enquir;e1 invited

E

L

ITZ, quantity 27/38 EDRC for disposal;
cheap.-Stanwell &
Leatherbarrow.
6.
Stanley St., Liverpool.
[ 2155
TUALNuT radiogram and television cabinets.
VV manfs.' samples, few only; stamp details.Walters, 501. Hale End Rd.. EA.
[ 1763
RADE transfers, gold and black , your wordInit. 7 days' delivery; also decorative transfers; list free.-W. W. Axon. Jersey. C.I.
12160
HASSIS, panels, racks and metal cabinets.
stock ems , or made to specification Coleshill Rd. Sutton Coldfield.
- Reosound,
MERICAN magazines, Electronics. 13 issues;
Radio News, 13 issues; FM dz Television. 13
Issues; all 1948 and 1947; what cffers?-Box
3543.
[ 2675
VREE, receiver circuits, no obligation; send
id. s.a.e for list to Hobbles Division,
Douglas Electronic Industries, Ltd., Brinklow,
Rugby.
[ 2755
000 aerial link insulators. strong and light.
to clear at 25/-, plus carriage 5/- per
case of 240 3-link or 360 2- link. - " Fernbank. '
Denvilles Havant, Hants
12589
rrIME switches, partly used. 14-day, 5- amp.
J. 0 to 250 volts a.c.. clockwork time switches.
excellent condition, £ 2; cash with order.-J.
Donohoe. 2. Upper Norfolk St.. North Shields.

T

C

FOR RADIO VALVES
Just a selection from our stock ot 10,000 valve), at
B.O.T. prices.
Please enquire for any type not listed.
BEJIL411.-4D1. 7A2, 703, 7105. sm, 802, 9.41.
902, 1001, 1103, 11DS, 12.42, 151)2, 20Al, 201)2,
OZ4, 1B4, 1F4, 2A6, 2B7, 5Y3. 5Y4, 5B 250A, 51.1411,
5Z40, 5Z3, 5V4, 6.44. 6A6, 6A8. 6,4136, 685, 6117.
BC5, 6C6, 6116, 0108, 6F6. 6F7, 6F8, INK 6116.
11.15, BJ7. 6418, 6K6, 61/7, 61(8, 61,7, 61.11, 61.47, 6117.
08107, (177, 64750, 6177, 6V6, 6W7, 6.X5, 6Y6(i,
18, 1851{6, 32.40. 2124, 2OY), 26, 27, 31, 33, 34.
35Z4, 35L6, 37. 41, 42. 43. 45. 411, 501.11, 57, 7IA.
75, 77, 78, 76, 79, 80, 83, 84, 89.
0.T. RANGE,-OAS. 6138, liC5. 6P6, 6116, 6118. 0.15
6J7, 6K6, 6KO, 6K8, 61.7, 657. fiPS, life, 6807
68F5, 681/7, 60117, 60117, 68,17, USK/, 6141,7, 60167.
6807, IWO, 6E5, 6Z5/12Z5. 12A6, 12tni, 12415, 12,17.
12K7, 12K8, 12Q7, 126,47, 128C7, 1244177. 10£4PA.
128./7, 128K7, 128Q7, 128117, 12Z3, 14.471207.
35214, 351.6, 117Z6.
MOLLARD RECT.-6Y1, XVIC. l'Ric. I' It:3
IN I .
CY32, CY31, UY21. DINS, 1/414 ; 404
INV41500, FW41200. FW4,1300, Ail. .52 . 1BRINAR RECT.-IDS, ID6, 122.
MARCONI OMAN RECT.-Us ,, .
.
1
I. I71
U76, 1.123, 1110, 1114, 111.712, M1314, 117, I 10 2,
MAZDA RECT.-UDS,
17137, U.1113, 11;118.
U22, 11112.
1.4 VOLT OCTALS.-DL35, 1A5, 100, 105, Ell.
Me, X14, DAC32, N14, 11014, 111(32, DF33, 101,33.
1.4 VOLT BATTERIES MINIATURES.-;104, 185,
185, 1T4, DK91. DAP91 1)1,111, D1,92.
34, BOND STREET, BRIGHTON. ' Phone

5603

A

TELEVISION
'rhe advance in Radio Technique oilers unlimited
opportunities of high pay and secure posts for those
Radio Engineers oho have had the foresight to become
technically qualified. Hon you can do this quickly
and easily in your spare time is folly explained in our
unique handbook " Engineering Opperttmities."
Pull details are given of A.M.I.E.E., A.M.Brit.I.R.E.,
City & Guilds Exams., and particulars of up-to- dots
in Wireless Engineering, Radio Servicing,
Short Waves, Television, Mathematics, etc., etc.
We Guarantee " NO PASS-NO FEE"
Prepare for toon..ow's opportunit ice and future
routprlilio” by mending for your copy of this very
informative 112.page guide NOW-FREE.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dept. 388) 17, st

rat ford Place, London, W.1.

QUARTZ
CRYSTAL
UNITS
For-

AIRCRAFT,
MARINE AND
COMMERCIAL USE are available in
the complete
cycles to 15

range from

35 kilo-

megacycles.

Alternative mountings in standard
two- pin A.M. pattern IOX. International
octal, and miniature type FT243, can be
supplied for most frequencies.
Prices are fully competitive, and
we specialise in prompt deliveries for
urgent requirements.
WE WELCOME

YOUR ENQUIRIES.

THE QUARTZ CRYSTAL Co., Ltd.
63 71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 03?4

9

•Iltodlioxpore
gotta
Ports

FLIJORESCENT
supplied
ac..
tested,
80wready
control
forunit.
use, 210-240
but less 5in
tube. 49;3. buy tube anywhere.- Malden Transformer Supplies. 202a, Cambridge Rd., Surbiton.
Surrey.
[ 2659
TTSEFUL information concerning the appliesLions of the type AC/2 television pre- amplifier, particularly for long distance reception is
available from Spencer- West, Quay Works. Gt.
Yarmouth.
[ 2643
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 de- 1
signs available.
SPARKS' DATA SHEETS ( W.). 9. Phoebeth Rd..
Hinckley. S.E.4.
Tel. Lee Green 0220.
ADIO supervisors and technicians should join
their appropriate trade union. the Association of Supervisory Staffs. Executives and Technicians.- Write for free pamphlet to ASSET.
110. Park St.. London. WA. Tel, Mayfair 8541-2
PEAKER fabric latest interwoven; now tax
free; 14X12, 2/6; 18X14. 3/6; 21X18, 5/6.
42X18, 10/-:
immediate delivery; post paid;
portable, midget and speaker cabinets; specification work: send details; personal service.Burmans, 64, Reighton Rd., London. E3.
flOPPER wires, enamelled. tinned. Litz, gotten
silk covered, all gauges; BA screws, nuts.
washers, soldering tags, eyelets; ebonite and
laminated bakelite panels, tubes, coil formers.
Tufnol rod; headphones, flexes, etc.; latest radio
publications, full range available; list s.a.e.:
trade supplied.- Post Radio Supplies. 33. Bourne
Gardens. London. E.4.
f1454
A LUMINIUM chassis and panels quickly made
ti. to almost any size, holes punched for
valveholders, etc.; est. free; we can finish our
own or your chassis and panels in black crackle
or grey cellulose; precision built superhet coil
packs from 39/6; T.R.F. type, 12/6; data sheets
on request.-Note new address, E. A. D., 18,
Broad Rd.. Lower Willingdon, Sussex. [ 2714
SITUATIONS VACANT
Vacancies advertised are restricted to persons
or employments excepted from the provisions
of the Control of Engagements Order, 1947

1Ppi
.1.1qualified-State
,ADIO
experience
service engineer
and
salary
fully to
Elliotts,
45,
Howardsgate. Welwyn Gdn. City. Herts. [ 2638

THE
SERVICE ENGINEER'S
FIRST CHOICE

HILL & CHURCHILL LTD.
BOOKSELLERS

SWANAGE,

DORSET

Available from stock
Elements

of

Acoustical

Engineering-

Radio
Physics
Course-Alfred
A.
Ghirardi
... 37 6
Hyper
and
Ultra-High
Frequency
Engineering-Sarbacher and Edson ... 36/.
Principles of Television EngineeringFink
...
Radio Receiver and Transmitters-Amos
and Kellaway .
25'.
Fundamentals of Electric Waves-Skilling 18 High Frequency Thermionic TubesA. F. Harvey ...
18/.
The
Cathode
Ray
Oscillograph
in
Industry-W. Wilson, D.Sc.
18/.
An Introduction to Electronics-R. G.

Postage Extra.
CATALOGUE ON APPLICATION

Februivy. ;) i
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Specialists
in

•

HIGH- POWER
AMPLIFIERS

OYAL NAVY.-- Short service commissions in
the e:ectrical bran.b.
SHORT service commissions of five years are
offered In the Electrical Branch of the Royal
Navy to ex-rt.u.v.a, officers under 35 years of
age on 1st January. 1949. who served in the
Torpedo. Special. Electrical or Air Branches and
were emp.oyed on technical duties connected with
radar, wireiesa, air radio, air e:ectrical or ships'
electrical equipments. Candidates will be entered ln the substantive ran.e held on release,
with seniority adjusted by the time out of the
Service.
Promotion will tie in accordance with
the regulations in force at the time for R.N.
otficers ( e.g.. a Lieutenant ( L) is at present
eligible for promotion to Lieutenant- Commander
(L) at eight years' seniority). Officers who comp.ete the full period of five years on the Active
List will be eligible for a gratuity of £500 ( tax
free). Daily rates of pay are as follows: Sub Lieutenant ( L), 13,-; Lieutenant ( L) on promotion.
after two years 19/, after four
years £ 1/4, after six year £ 1,6; Lieut-Cdr.
(L) on promotion, £ 1/12. thence in biennial
increments of 2 - per day to a maximum of
£2/2. Marriage allowance of £ 337 Per annum
if aged 25 or over, or £ 146 if under 25, Is payable, and accommodation and rations are provided free, or allowances in lieu.-Apply to the
Director.
Naval Electrical
Department,
Admiralty, Queen Anne's Mansions. London, S.W.1,
for fuller details and application forms. [ 2620
ELEVISION engineers required for cent ra l
service department of large chain store
retail distributors -Apply. J. At F. Stone 53.
Worship St., E.C.2.
VACANCY exists for scientifically mindedr2p6e1
r7
son, preferably with experience. to underV
take the processing of quartz crystals-Write,
stating wages required, to Box 3516.
ROMINENT engineering firm in North-[W26e2s6t
requires senior engineer having experience
in development of centrimetric radio aerials and
waveguide technique.-Rep'y Box 3515. [ 2623
ILI-AMAGER required for W.C. London retailers
..1.9/ specialising in components, etc.. for the
radio constructor and short wave enthusiast;
wage and commission.---Apply, stating experience, etc.. to Box 3522.12644
SENIOR electronic engineer requir ed f
or cir cuit work on industrial equipment in the
Midlands; salary range £ 600-£ 1.000.- Send details of age qualifications and experience, quoting ref. 144. to Box 2234.
[2151
PHYSICIST required to take charge of circuit
1
design of industrial electronics equipment
in large Midlands firm; salary £ 600-£1,000 depending on qualifications and experience.-Send
full details quoting Ref.176 to Box 3428. [ 2601
QENIOR mechanical designer with experience
of electro -mechanisms for work on industrial electronic equipment in the Midlands; salary
range £ 600-£ 1,000.-- Details of age, qualifications and exp. quoting ref. D.0.23. to Box 2233.
T EADING firm of component makers with
factory
in London have vacancies for
physicists and engineers, preferably with experience in dielectric research or condenser
manufacture; write giving full particulars to-

T

from
250W to IkW

•
W.

Bryan

Savage Ltd

WESTMORELtiND ROAD, LOND3N, N.W.
re/cpnoi-.

Cohndale 7131

THE
HEMEL RELAY SWITCH
(45J- retail) switches
any mains
receiver on or off, from any point in
the house.
You can listen in bed,
and switch off or on from your bedside. Lists and showcard-stand available on request from A.W.F. Radio
Products Ltd.
A.W.F.
REPLACEMENT
LOUDSPEAKER
CONE
ASSEMBLIES
are now available for most types of
commercial loudspeakers, in eartons
of 3, 6, or 12, completo
oblies.
FULL
FITTING
INSTRUCTIONS
ENCLOSED
IN
EACH
CARTON.
Enjoy larger profits for less outlay
with the aid of these pre- fabricated
BRING YOUR SERVICE DEPARTMENT UP TO DATE. WRITE NOW.
Send 1 ( I. sta nip br the current
"Monthly Bulletin" containing full
details.
" BARGAIN OF THE MONTH"
Brand new PAGE standard pentode
output transformers, 4;3 each, 48:dozen.
ENJOY THE SPEEDY "SPECIALIST" SERVICE
GIVEN BY

A.W.F. 0 Radio
Borough

Mills,

Products
Bradford,

Ud.
Yorks.

A

BoxIRST-CLASS
3435.12616
men
required;;;
with experience
mechanical in
designers
the design of
domestic radio -eceivers and components preferred.-Applications in writing to Personnel
Department,
Murphy
Radio,
Ltd.,
W el
wyn
Garden City. Herts.
NGINEERS required by loudspeak er manufacturers
for
research and
production
department; preferably with experience in pressure unit design and development.-Write full
particulars of age, experience, Qualifications and
e
sa7ary required to Box 3434 .
r2

E

E

XPERIENCED radio mechanic, to radlo mo bil e
standard, required by reputable firm of
automobile engineers; good wages and conditions;
please reply, giving fullest details of qualifications- Smiths of Stockport, Ltd., Wellington
Rd., South Stockport, Cheshire. [ 2649
QENIOR
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.2.12629
OUNG man with Higher National Certificate
in e:ectrical engineering required, preferably
with some knowledge of measurements, to carry
out electrical and magnetic measurements on all
kinds of special alloys and
the application
thereof.- Full particulars to Box 3524. [ 2646
A N engineer or physicist with University degree and experience in installation, maintenance or repair of radar or television equipment required by well-known manufacturing
company in Essex.-Send full particulars and
salary required quoting Ref . 177 to Box 3429.
YE. Ltd.. have vacancies in the Research
Division for laboratory assistants to work
under supervision of senior engineers on design
and development projects.-Write. stating age,
qualifications and experience, to the Personnel
Manager, Pye, Ltd., Radio Works. Cambridge.
RAUGHTSMEN are required by the Research
fl Laboratories of the General Electric Co.,
Ltd., North Wembley. Middlesex, for work in
.the field of radio or telecommunications; vacan ies exist for seniors with several years' experie
ence as well as for more junior candidates.Apply to the Director, stating age, academic
qualifications and experience.
12651
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Votile SORE to et it at

2 ESTABLISHED 25 YEARS 1.
Resistances- Special Offer.
Par, el cont aining 100
popular assorted values iwatt type 8/6 per 10(1,
(-watt Isle 11/6 per 100 ( Trade enquiriee invited).
M/COil Speaker,. Well-known mites surplus, 10in.
P.M. with Tfr., 27,1 ; Min. P.M., 2,3ohms, 17/6 ;
611n. P.M.. 2/3 ohms, 16,1 : 01. P.M., 2/
3 ohms.
12 9 : 31n. P.M., 23 ohms, 13/9.
Rectified Y.Coll A.C. Meter, msoo v., 21in. 18/9.
Tuning Coud. ( Twin gong.) .
0005 mid. ceramic, 7/6
(with Trim.. 81). . 0003 nifd. with Trim.. Eve.
Midget . 0001 odd.. 5', Midget . 0005 mfd. with
Trim.. 11 ,
1.
Midget . 000:10 mid. 11 o
• 21n., 10/6. 4gang . 0005 mId.. 3,9.
con., T.R.F. Matched pair, M.& L., 6/9. Weymouth
ditto. 96 pair. 8/Het. matched, 8.M. dr L.. 89.
106 and 11/6 pair. Ail W.rite " P " Coito &each. Bemis Inna cote Maxi •' (.1 " Coils, complete
range available from 31 each.
Vibrator Trans!. 6V in, 200-0-200 v., 100 Ma out
(also available in 12 v.), 8/6.
IF. Trans!. 465 k/c. Sew well-known Mir's. Surplus.
fin. o lin. x Ilia. Perm. Tuned, 9,- each.
Potentiometen. Centraleb. 5K, 10K. 25K, 50K,
100K, 1. 1. 1and 2 Meg., less Switch, 4,3, With
Switch, 6/... Midget with Switch I and I Meg.,
6,-. Special . 75 Meg.. with Switch, 4,9.
Eutotroiyucs. B.E.C., Midget, 8-8 mfd. 450 v. 10,
lin., 5/6, and 32 mid. 350 v., 1Hn. x lin.,
T.C.C. 10 mid. 100 v., 21in. x ¡ in., 3/3. Dubilier
8mid. 500 v. 211». x ¡In., 4/-. And all makeo and
(clore. T.M.C. 8-16 mfd. 450 v., 4/11.
Meetelr
o
0N
.1ennt
‘
tigh
,1
ouose
i6..
0.5 Ma., 9/11 :
Selenium Rectifiers. 11.T.. h/wave 250 V. 50 MM.,
59 ; 2(10 v. 100 m'a., 51; 250 v. 100 m/a., 7/6
2511v. 300111/a., 13/9 ; Bridge Beet.; 6v. 11 amp.,
6 3 ; 12 v. 11 amp., 12/6; 12 v. 3 amp., 24/- ;
12 v. 6a., 37/6: 36 V. II a.. 23/6
70 v. Iitt,
37 6. Also L.T. 2;4 v. 1a., li,wave, 3/6.
Television Transf.R.B.T. 4.(mo v. 3m/a., 2v.11 amp.,
500-0-500 v., 250 Ma., 4v. 5a., 6.3 v. 8
715- ; 350-0-350 v. 250 ma., 6.3 v. 6a., 4v. 8a.
4v. 3a., 6.3 v. ( tapped 2v.), 2a.. 72;6.
Charger Traub. Each has Input 210-230-250 v.
Output', 24 v. ( tapped 15, 8 and 4 v.), 3 amps..
27'6 ;
r. ( tapped 15 and ht v.), 3amps., 2613 :
15 v. ( tapped 9 v.), 3amps.. 17/6.
Filament Trends. Input 200-250 v., output 6.3 v.,
11 amps., 9,-. Also with output 4 r.
9/-.
Ex-Govt. T.M.C. Beed.tape Headphones. 70 ohms,
1/9 each ( 3113 pair well leads). Single earphones,
75 ohms, with adjustable Headband. 1/6. Midget
Output Trans., 32-1, and Pamfeed Tir., 4-1, both
lin, x lin. X fin., 3/- each. P/Pull Intervalve
2.5.1 each half. Output Tir, 60-1, both hin, x
1t
in. x
3,-each. Tenney Transveree Carbon
Mike inset. 2/3. Midget Intervalve Trania, 3-1,
5-1 or 10-1,3/9 each. Multi-ratio Matching Trants.
4 windings (2 CT.) over 10 ratios between 10 and
100-1, Sb,. x Ilin. x hm., 3/9.
12 volt D.C.
motor suitable for models, 19/6. Moving Coil Mike
with 8/R 8witch, 2/6. X/Coll Headphone, 2/-.
Carbon Hand Mike, with 8/11 Switch, 2;11.
_L./tend 21d. stamp for very full Stock Lists. When
.
/11r oniering please cover packing and postage.
STERN

RADIO

LTD.

109 & 115, FLEET STREET, E.C.4.
Telephone : CENtral 5814 and 2280.

POWER TRANSFORMERS
FOR HOME & EXPORT.

40-100 cps. second:0i.
350-0-350 v. 90 ni A.
LT ( 1) 5 v. 2 a. LT 12)
6.3 V. 3 a. c.t. Elect ro
screen, 6 inch leude.
Type, P. Surface un- /
shrouded, 29/, 8, Drop
thro',
single
shroud,
31,-. 88, Surface twin
shroud. 321. The Sti
type, totally enclosed,
illustrated. Choke», output
transformers
to
match.
Power units
200-500 Volt, eecOndaries
from 60 rma. to 300 mA. '
are available.
Special
terms 1o the trade,
fitters, and larger users . 1,1,1 o

MERIT TRANSFORMER SUPPLIES,
294, BROADWAY, BEXLEYHEATR.

(
)i
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LECTR1CAL component manufacturers in
West London require man for assembly and
wiring of test equip.nent; apolicants must be
experienced and have good knowledge of radio
and valve technique; five-day week.—Write statA large range of used and new Test
ing age, experience and wages required to Box
3426.
[2596
Equipment, Converters, Recorders,
QENIOR Chemist for electronic research required for new chemical laboratory in Essex;
Amplifiers, Motors, Transformers,etc.
applicants must have B.Sc. in Chemistry and not
less than seven years research experience; a fiat
in the country will be available for the successAll guaranteed and at very attractive
ful applicant.—State full particulars to Box
3424.
[ 2592
prices.
risELEVISION and radio service engineers; opportunity occurs to join the permanent
staff of a company with branch in Kent area;
We buy good modern used equipvacancies for test bench and field service ( clean
driving licence essential); lodgings available for
ment of all types for spot cash.
single men.—Give full particuiars, including
qualifications, to Box 3425.12593
ENIOR and junior experienced development,
research engineers and draughtsmen required for radio, television, electronics, radar,
22 LISLE STREET, LONDON, W.C.2.
speakers; preference B.Sc., H.N.C.; also testers,
inspectors, repairers, service engineers. etc.—
Tel.. GER 4447 & 8582.
Technical Employment Agency, 179, Clapham
Rd., S.W.9 ( Brixton 3487).
[ 2656
CIHIEF engineer wanted for company manufacturing electrical measuring instruments
and industrial radio and electronic test equipment; exellent position and prospects for man
with suitable experience.—Write, giving full particulars of experience and qualifications and
salary required. to Box 2523.
[2645
for A.L. and D.C.
LECTRONIC circuitry engineer with con2VA Coil consumpsiderable experience of pulse technique retion from 2 to 600
quired for development of industrial electronic
equipment in expanding organisation;
salary
volts and tested to
according to experience; Woking, Surrey. area.
2000 volts. Aerial
—Apply, stating experience, academic qualifications and salary required, to Box 3539. [ 2663
Changeover Relays,
SSISTANT to sales manager of electronic
Mercury Relays,
Instrument company;
must have sound
Measuring Relays and
knowledge of electronics and possess flair for
selling and ability to write technical pamphlets;
Time Delay Relay,
some knowledge of export an advantage; age
not under 30.—Write in first instance, giving
full particulars cf experience to Box 3431.
Ask fur leaflet ,
[....
Midget Relay MLIC
RE If'W'
"rsESIGNER draughtsman required for development of mass-produced electro-mechanlcal
devices and mechanical design of industrial electronic equipment in expanding organisation;
salary according to experience; Woking. Surrey
area.—Apply, stating experience, academic qualiManufacturers of Relays
fications and salary required, to Box 3540. [2664
207
ANERLEY
ROAD,
LONDON,
S.E.70.
EADING component manufacturers require
5YDenharn 6258
chief inspector possessing drive and initiative; applicants must be sound technicians with
qualifications at least equivalent to inter-B.Sc.,
and with experience of modern testing technique;
duties would
include
dealing with
Government inspection departments; West London area.—Write stating experience and salary
Field - free,
Hi - Q.
Toroidal
Windings.
required to Box 3430.
[2603
LECTRONIC and general development enPermalloy
Cores — Permanent
Accuracy.
gineer required for development of electronic and associated apparatus for industrial
Low, High,
Band - pass or Cross - over.
purposes; considerable experience of development
ADJUSTABLE Whistle and Scratch Extractors.
or design in radio or industry is essential; sound
mechanical knowledge an asset.—Write, stating
LYNCAR LABORATORIES
salary required, qualifications and experience,
to Personnel Manager. Edison Swan Electric
9. Camborne Road, Morden, Surrey.
LIB. 3247
Co., Ltd., Ponders End, Enfield. Middlesex. [ 2648
IMITED numbers of vacancies for mechanical
engineers,
electronic
engineers,
vehicle
mechanics and tradesmen of all kinds still exist
COPPER WIRE, Enamelled, Silk, D.C.C., etc.,
in A.A. Command workshops in various parts
all sizes. TRANSFORMERS & CHOKES made
of the United Kingdom; If you wouLd like a
job near your home write to D.D.M.E., A.A.
to
your
special
requirements.
SMALL
Command, Stanmore, Middlesex; tell him where
MOTORS I200 to 1 H.P. a speciality. ALL
you want to work and he will let you know what
COMPONENTS for the Radio and Television
he has to offer; pay varies from 110/- per week
constructor.
£750 per year, according to qualifications.
UFtPHY RADIO, Ltd., invite applications
Send S.A.E. for list to
for the following vacancies in the electrical
STAN. HOIT,
design laboratory: ( 1) Senior radio engineer.
with good honours degree in physics or electrical
346, HIGH ST., SMETHWICK, STAFFS.
engineering and several years' industrial experience in television or radio receiver development.
12) Radio engineer, with good academic qualifications in physics or electrical engineering.
preferably with some industrial experience.—
Apply to Personnel Dept., Murphy Radio. Ltd..
Welwyn Garden City, Herts.
12618
THE following vacancies exist in a large radio
I.
manufacturing company. London area: ( 1)
Radio research engineers for the development
of domestic receivers for the home and export
SEND YOUR " BURNT OUT"
markets; (2) television research engineers; ( 3)
specialists in time base and E.H.T. circuit deTRANSFORMER TO BE REWOUND.
velopment. Extremely good positions offered to
NO
TECHNICAL DATA REQUIRED,
keen men with ideas and ability to develop
equipment to the stage of production.—Write in
OUR TRANSFORMER WINDINGS
confidence, stating age, qualifications, experience
ARE DOUBLE WOUND
and salary required. Box 3517. [ 2627
AND BACKED BY A
NOLO-IRANIAN oil company requires an
electronic engineer for work at their research station in connection with the development of engine inducators. special amplifiers. LOUDSPEAKER REPAIRS
control equipment and other apparatus for research on the behaviour of internal combustion
FIELD COILS.
engines and their fuels. etc. Applicants, who
should have had experience un development of
electronic apparatus, should be aged 20-30 and
possess Higher National Certificate or a University degree; salary according to age, qualifica297 299, HIGH STREET,
tions and experience.—Write quoting Dept.
Telephone
CROYDON 4870.
11.827, to Box 5509. at 191. Gresham House.
E.C.2.
[ 2622

E

WE OFFER

S

UNIVERSITY RADIO LTD.

RELAYS

Cash £27 10 0 or terms

G. N. PILL & PARTNERS
49,

COBOURG

STREET,

Telephone. 2239

PLYMOUTH

E

A

After years of experimenting Mr. Voigt
has designed aP.M. unit of the open, low
leakage type, up to the standard of his
excited fields.
It is demountable for assembly with pole tips and or

mignet blocks of varying dimensions and materials.
This provides for future metallurgical and other
developments. More expen.04E Wis e
sine than an inflexible design
but justified.
MAN
BUYS

Anticipated prices with2mm. gap and twin
diaph.
14rnm. gap light coil
twin
and
B.B.C.
corrector ...
017
Re Horns see Not. advt.
VOIGT PATENTS LTD.
LONDON, S.E.26
P.S. Mr. Voigt is not yet able
to give demonstrations.
_

TRANSFORMERS & COILS
TO SPECIFICATION.
MANUFACTURED OR REWOUND
Filter Coils +

1":, a Speciality.

JOHN FACTOR LTD.

9- II lEAST STREET, TORQUAY
'Phone: Torquay 2162

DEVON

EX-R.A.F.

EQUIPMENT

for

REBUILDING

dissembly for parts and valves.

or

Type 25 VHF Receiver.
too
too Er,i9,
EK32. and gone ER( Ior equivalents ; and lots et
modal part, 22 8. ini.. postage.
Type 8C Indicator Unit. holed. Iwo EV:»11 and Inn
E1134 calves, and a VI'Itlati ( ECR;ta , e
tp
t
l
ea l
ee t).
lin. I'R Tube ; and lots of useful parta. 48 ,-,
Type 5A Hine Detector Amplifier. Includes the,.
Visit valves ( or equIvalental, pair of high-Intpedane,
headphones, and Iota of part.. 17ls, inc, postage.
la reith all es-Goot. surplus. sold without guarantee, hat
all i"n apparent good condit(on.)

WIRELESS SUPPLIES

UNLIMITED

(Props. Unlimitex Radio Ltd. )

264-266, Old Christchurch Road,
BOURNEMOUTH, Hants.

LONDEX LTD

L

AUDIO FILTERS

E

L

INDIVIDUAL TRANSFORMER
REWINDS

A

SPECIALISED SERVICE

SOUTHERN

TRADE SERVICES

LTD.,

February, r949
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1 ARGE electrical organisation requires an
1A assistant engineer, capable of writing spedlications, dealing with tenders and contracts for
sound installations; design work on special amplifier and electronic circuits; successful applicant would be required to assist in special surveys
of factories, etc.; some general experience of
office routine; B.Sc. and,or A.M.I.E.E. qualifications preferred, but not essential.—Write.
giving full details as to age, previous experience
and salary required, to Box 2231.
12142
VALVE engineer; a well-known Company in
•
the London area has a vacancy for an engineer to act as technical assistant to manager in
their transmitting and special valve section; applicants should be fully conversant with modern ,
manufacturing methcds and have had experience
in the design and manufacture of radiationcooled, and external anode type valves; knowledge
of valve application, particularly in the R.F.
heating field an asset.—Write stating qualifications, experience and salary required to Box
3581.
[2682
B
.
3t LEE. Ltd.. Cambridge Arteria
Road, Enfield, require services of experienced and qualified electronic engineer to investigate problems in connection with broadcas
and television receiving aerials, radio interference suppression and radio and electronic
components. This type of work presupposes s
working knowledge of physics and electronic
mathematics, together with an inventive flair;
TYPE 1148 applicant's age should lie between 25 and 35
years. and the scale of salary commensurate with
Radia gram Chassis
experience
and knowledge will not exceed £600
Developed trout the popular type 1047, this
per annum.
12619
receiver will form the basis foi a Radio- gram
LINGINEER required to take charge under
of unsurpassed performance, and at great saving
supervision of internal and external enin cost. Principal features induite:
gineering for re:ay company with 20.000 sub12 stage superhet circuit • 11 valves with magic scribers in the North Midlands; a good theoretical knowledge ( approx equivalent to C. and G.
eye indicator • 4 wavebands ( 11-2,000 metres)
• R.F. Amplifier • 2 1.F. stages • 4 stages L/V., telecommunications), together with sound
AVC • 10 watts push-pull output • Separate practical experience of light electrical engineering audio amplifiers, transmission lines ( both
treble and bass controls • Tropicalised com- overhead and underground) and radio receivers.
ponents.
is expected of the successful candidate, together
Other Peerless equipment of interest to the enthusiast
with efficient administrative ability.— Write to
includes: 16- valve Communications Receiver Type Box No. 863. Sells. Ltd.. Brettenham House.
Strand. W.C.2.
12624
1546 • RIF Feeder Unit (
comprising RIF portion
itireMICHAEL RADIO. Ltd., require senior proof Type 1148 Receiver)•AIF Lind and Power Pack
-1•1 lect engineers in their equipment division
Type T.
AII ekrails on requrst.
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:
374 KENSINGTON HIGH STREET, LONDON W.14 training and experience in the field of applied
electronics ( including communications) and exTeleshoue: WESters 1221
perience of working with Government departments are the chief qualifications required.
salary will be commensurate with ability.—Write
stating age and full details of training. qualifications and experience to the Chief Engineer,
Equipment Division. McMichael Radio. Ltd.
Slough, Bucks.
[2683
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THE HEART
OF A
FIRST-CLASS
RADIO- GRAM

1

ELLING

SOLON electric aoldering iron, have proved their capa•
city

for

I

ETA
TUNER

PRESET

TYPE

TS41 (Potent Applied ter)

* Is a complete pre-set tuning unit for use
in superhet circuits.
* Gives a choice of four stations, ary three
M.W. and any one LW.
* Requires no tuning condenser, trimmers
or other extra components.
* Uses a new type of inductor, giving
maximum sensitivity and stability.
* Each permeability trimmed coil tunes
over the whole relevant band.
Supplied with full instructions and acomplete
receiver circuit.
PRICE 337., plus 7/2 P.T.
Obtainable frorn your dealer. or &met from

ELECTRO TECHNICAL ASSEMBLIES
West Hill, St Leonards-on-Sea, Sussex

C

under

Ihe mint exacting

oval tapered and round pencil boa and 65 wag oval
tapered and round pencil bib. Each model complete
with 6 feet of Henley 3-core flexible.
from stock. Write for folder Y 10.

Now available

_SOLON._
ELECTRIC

SOLDERING IRONS

PEERLESS RADIO LIMITED

ONTINUED expansion of the EMS. Electronics
College
has
created
further
vacancies for lecturers in radio communications;
two lecturers whose duties will include some
technical writing are required
immediately:
applicant, should possess a good Physics or
Electrical Engineering Degree and also experience in radio, television, etc: age 22-28; corn1 mencing salary according to age, qualifications
md experience, not less than aoropriate Burnham scale; superannuation benefits in addition.
—Apply giving fullest possible particulars t.,
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.
f2712
IXTOOLWICH Polytechnic, Woolwich, S.E.18.
•• Applications are invited for the following
permanent posts: physics and telecommunicaMons
department,
two
laboratory
stewards ,
(salary £ 275—£20—£355); candidates should be
able to undertake preparation and maintenance
work in
laboratories in connexion with
classes for University degrees: in one post it is
proposed to appoint a person who will be able
to help in the department workshop; experience r
in workshop practice and instrument making will
be a desirable qualification; these posts are permanent and after a satisfactory probationary
Period, will be established for superannuation ,
scheme: holidays with pay and sick pay regula Mons apply; further particulars and application !
forms may be obtained from the Secretary.
Woolwich Polytechnic, S.E.18, to whom they
should be returned within two weeks of the date
of this advertisement. [260,
Agents for the Colonies: application.
from qualified candidates are invited for the
following posts: wireless station superintendents required by Nigeria Government Posts and
Telegraphs Department, for 18-24 .months. with
prospect of permanency; outfit allowance £60; I
free passages; salary according to age and war I
service in scale £ 600-£850 a year ( including
expatriation pay): candidates must hold first
class radio- telegraph operator's certificate, have
had recent experience in wireless operating and
direction finding operation, have thorough knowledge of transmitters and receivers and be capable of maintaining ( under an engineer's instructions) diesel engine sets driving small
generators.—Apply at once by letter, stating age,
wnether married or single, and full particulars
,s1 qualifications and experience. and mentioning
this paper, to the Crown Agents for the Colonies.
j4.
Millbank.
London.
S.W.1.
quoting
,N ,
'24044(3B) on both letter and envelope

cominuom aervice

conditions. 5 models; 240 wall oval tapered bd .
. 125 watt

W.

T.

HENLEY'S TELEGRAPH WORKS CO.
51.55 Kano. Garden, London, E.C. 1

LTD.

MOVING COIL

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

FINEST QUALITY PRECISION
INSTRUMENTS
1,y famous makers such as Ferranti, Pullin,
h.t ropolitan Vickers, Sangamo Weston, G.E.C.
AMMETERS

CROWN

2m.

Flush, 5o- o- so anti>
VOLTMETERS

2its.

Flush, 0-40 volt

\II at 3/11 each.

2in. Flush,

0 -20

volt

Carriage paid.

Cash with order only.
Secure yours now—limited quantity

H. H. LINTON 8( CO., LTD.
340snaburgh St., London, N.W.1
Telephone: IsUSton 8406

70

OPPORTUNITIES'
ervery

This unique handbook
shows the easiest way t.,
secure
A.M.I.M•ch. E.,
A.M.Brit.I.R.E.,
City and Guilds, etc.
We Guarantee—

"NO PASS — NO FEE."
Details are given of over 150
Home-study Diploma courses in
all brarchi.s of Civil, Mech.,
Elec.,
Motor,
Aero.
Radio,
Television
and
Production
Engineering, Tracing, Building,
Govt.
Employment,
R.A.F.
Maths., Matriculation, etc.
Safeguard your future; send
for your copy at once—FREE.
B.I.E.T., 381, SHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1.

WARD

ROTARY
CONVERTERS

For Radio, Neon Signs, Television,
Fluorescent
Lighting,
X-ray, Cinema Equipment and
numerable other applications.
We also mans factu. e :—
Petrol Electric Generating Plants, H.T.
Generators,

D.C.

Motors,

etc., up to

75 K.V.A.

CHAS. F. WARD
LORDSCROFT WORKS, HAVERHILL, SUFFOLK
Tel eohone : Haverhill 253 & 4.

CRYSTALS
FOR

AIRCRAFT
MARINE
AND

AMATEUR
TRANSMITTERS
ALL LOW TEMP. CO-EFF. CUTS.

BROOKES CRYSTALS LTD.
10, STOCKWELL
GRE. 1828

ST., GREENWICH,
LONDON. 5.5.10.

WAVE WINDINGS
TO YOUR OWN SPECIFICATION
We can also offer you a
standard range of adjustable
iron dust cored coils of
exceptional efficiency and
stability, suitable for superhet and T.R.F. receivers.
MONOCHORD RADIO
17,

February, 1949
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lEatabli.hed 1929)
Streatham Hill,
London,
Phone: Tidse Hill 1001.

S.W.2.

lEILECTRICAL engineer required for design of
AU battery charging and other equipment in corporating metal and valve recti fiers; Higher
National Certificate or equivalent, with some
general engineering experience, together with
natural ability; work will include design, both
electrical anemechanical, estimating and invesprevious
tigation of customer requirements:
experience with rectifiers desirable but not essential; a good opportunity for a progressive young
man.—Write, stating salary required, qualifications and experience. to Personnel Manager,
Edison Swan Electric Co.. Ltd., Ponders End.
Enfield, Middlesex.
[2647
SITUATIONS WANTED
"VX-R.A.F. Cpl.. wireless fitter. 26, pre-war
1:1 boy Service trained, keen, anything considere
ONOURS
d, able drive.—Box
Engineering
,,
3620.
Graduate ( telecfo
27
m2.
2
measurements, power, materials, structures)
aged 21, seekssigs/radar
opening—Box
officer.3433.
B.Sc. ( Eng.)12.62
1
4
3.
.1.:4 experienced radar air survey, general telecAnms.. keen ham, seeks post.—Box 3582. 12684
AGENTS WANTED
ADIOMEN required as commission agents
IL to distribute low-priced television and
broadcast receivers.—Box 3621. [2732
S7INQUIRIES invited from established service
_Ed engineering shops with interest in high
fidelity equipment to act as sole district representatives for London firm; demonstration
equipment supplied free on loan, and orders dealt
with from London.—Please Write. Box A.C.
35509. Samson Marks. 57/61. Mortimer St., W.1.
BUSINESS AND PROPLRIY
ADIO, electrical, cycles, principal agencies ,
premier trading position, Midlands town,
living accommodation, long lease; inclusive price
approx £3.000.—Sutton de Co., Auctioneers,
Ilkeston, Derbys.12598
BUSINESS OPPORTUNITIES
OUNTY Borough of Croydon. relay wireless
service.—The Council are prepared to consider offers for the privilege of installing a relay
wireless service in Croyd,n; full particulars of
the system and of the financial arrangements
should be sent to me in sealed envelopes, endorsed " Relay Wireless Service," not later than
the 15th January, 1949. The Council do not bind
themselves to accept any offer.—E. Taberner.
Town Clerk, Town Flail, Croydon. [2594
PATENTS
HE proprietor of British Patent No. 57 3313 .
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 .
3s Carlberg, 28 East Jackson Blvd,.
Chicago 4, Illinois, U.S.A.
[2591
TECHNICAL TRAINING
A .
M.I.E.E., City and Guilds. etc., on " No Pass
21. —No Fee " terms; over 95% successes; for
full details of modern courses in all branches of
electrical technology send for our 112- page handbook, free and post free.—B.I.E.T. ( Dept. 388A).
17, Stratford Place. London, W.1. [6270
NRIVALLED opportunities for training in
electronics: a few vacancies remain in 2
and 3 year telecommunications engineering
courses commencing early In 1949: in addition
to considerable practical work at the Institutes
the 3 year course includes 1 year's training in
the extensive E.M.I. factories and laboratories
at Hayes ( HMV., Columbia, Marconiphone.
etc.).—Full details, including information concerning postal courses,
Including,
from
W.W. E.M.I.
Institutes, Ltd.. 43. Grove Park Rd., London.
W.4. Tel. Chiswick 4417-8.
TUITION
THE British National Radio School

LocKwooD
makers of

Fine Cabinets
and woodwork of every
description for the . . .
Radio and allied trades
LOCKWOOD & COMPANY
Lowlands Road, Harrow, Middx.

R
C

T

TJ

OFFERS you a career.
WRITE to-day for free booklet describing our
wide range of training courses in radio, Radar,
telecommunications,
principles,
mathematics.
physics, and mechanics; correspondence and day
classes for the new series of C. 8r G. examinations; we specialise in turning " operator " into
•engineers." and for this purpose our " Four
Year
Plan" ( leading
to
A.M.I.E.E.
and
A.M.Brit.I.R.E., with 9 C. as G. Certificates
as interim rewards) is unsurpassed; our " guarantee has no strings attached.'—Studies Director, B.Sc., A.M.I.E.E.. M.Brit.I.R.E., 66. Addiscombe Rd.. Croydon. Surrey.
ENGINEERING careers and qualifications.
BOTH Government and industry have announced
and emphasised that young men with technical
knowledge and qualifications must receive every
chance to rise to the highest positions within
their capacity. In post-war engineering and
allied industry; write to-day for " The Engineer's
Guide to Success "-200 courses free—which
shows you how you can become A.M.I.E.E..
A.M.I.Mech.E., A.F.R.Ae.S., etc., and covers all
branches in radio, automobile, mechanical, electrical, production, aeronautical. etc.
THE Technological Institute of Great Britain.
82, Tele Bar House. London. E.C.4. ( 1776
"D)ADI
training.—P.M.G. exams. and I.E.E.
It Diploma; prospectus tree.—Technical College. Hull.
TELEVISION postal course for radio ell
s
Examination Board's diploma, also postal
J.
courses for P.M.G. 2nd and 1st class Certificates and Amateur Radio Tr9,11SIIIitting licence.
—Apply British School of Telegraphy. Ltd..
179. Clapham Rd., London, S.W.9. (40 years'
experience in coaching students in wireless
telegraphy and allied subjects.)
12586

Phone: BYRon

3704

TELEVISION
an essential ar-res ,nry for

LONG DISTANCE VIEWING
A

type

AC .2 pre- amplifier.

Full particulars from SPENCER- WEST,
North Quay Works, Gt. Yarmouth.

PHOTO- ELECTRIC CELLS
for

Talking Picture Apparatus.
Catalogue now available

RADIO- ELECTRONICS
Sc.

George's Works, South
London, S.E. 25.

LTD.,

Norwood

RADIOMENDERS LIMITED
FOR SPECIAL TRANSFORMERS
AND REWINDS
We specialise in—
AMATEURS' WINDINGS, TRANSFORMERS ALL TYPES. CHO , ES,
PICK-UP
COILS,
INSTRUMENT
COILS, Etc.
LOUD

SPEAKER

SERVICE

Highest workmanship.

Good Delivery

RADIONIENDERS,

LTD.

123-5-7 Parchmore Road,
THORNTON

HEATH,

SURREY

LIV 2261. Trade enquiries invited. Est. I6 years

ELMSLEIGH

WHISTLE

FILTERS

A " ladder " type low-pass filter giving a
sharp cut of approx. 30DB at 9 Kc. and less
than 4DB at 8 Kc. Unaffected by neg. feed
back taken from O.P. Sec.
Connected in
speech coil leads. In steel case, 21/,
IAN BAILEY REPRODUCER, SERIES 2
A horn-type speaker which supersedes the
original Ian Bailey CH., but measuring only
3ft. 2in. high by Ift. 9in. wide, lit. 4in. deep,
giving an actual range of 20-18,000 c.p.s.
Transient response is outstanding. In walnut
(other finishes to order), complete with L.S.
unit. PRICE : £33. Send stamp for details.

ELMSLEIGH RADIO CO.
1102 London Rd., Leigh-on-Sea, Essex
Leigh-on-Sea 75168

February, 1949
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1.)

ADIO ENGINEERING SCHOOL. Air Service
A.
M.I.Mech.E.
etc.. on " NoA.M.I.E.E.,
Pass—No Fee"
City and
terms,
Guild
over
a
11 Training, Ramble. Southampton, provides
the best full-time training for responsible posi95% successes; for details of exams, and courses
tions in industry or aviation; students coached
in all branches of engineering. building. etc..
for C. de G. Inter. and Final Certs. In radiowrite for 108- page
handbook—free.-13.I.E.T.
or tele -communications: Graduateship of Brit.
(Dept. 38713) 17 Stratford Place. L9ndon W.1.
IRE.. M.C.A.. radio engineer licence, and for
BOOKS. INSTRUCTIONS, ETC.
air and marine radio officers' licences; full de - WEBB'S 1948 radio map of world, new multitels from the Commandant. [ 2260
VV colour printing. with up-to-date call signs
and fresh information, on heavy art paper, 4-6.
HE Institute of Practical Radio Engineers
have available Home Study Courses in
post 6d; on linen on rollers. 11/6. post 9d.—
every phase of radio and television engineerWebb s Radio. 1-4 Soho St., W.I. Gerrard 2089.
ing. specialising in the practical training of
apprentices in the retail trade: enrolments
limited, fees moderate.—The Syllabus of Instructional Text may be obtained post free from
the Secretary. I.P.R.E.. Fairfield House, 20
Fairfield Road. Crouch End. London, N.8. 1'1614 L
LECTRONICS
in
industry.—Free
booklet Use " Quixo " method
describing postal course prepared by E.M.I.
of battery testing.
engineers ( H.M.V..
Marconiphone, Columbia.
etc.); course includes circuit details and descrip- Reliable results.
Guaranteed.
tions of the functioning of industrial electronic
devices; booklet also contains details of other Send for inieresting lealiet
postai and attendance courses.— Write to E.M.I.
Rts5 on battery testing.
Institutes, Ltd.. Dept. WW. 43, Grove Park Rd..
Chiswick. London. W.4. Tel. Chiswick 4417-8.

T
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The "AURA" Soldering Instrument

INDUSTRIAL FINISHING

STOVE ENAMEL • ALL COLOURS

St.,

OLDCHURCH
And now to

folbot

LABORATORIE.
f.trivol-

St.,

Edinburgh,

cares.

Price complete with

£3/5/- (plus carriage)
Designed for Wireless Assembly
and Maintenance.
Working temperature reached in
I} mins.,
consumption 25 watts. weight 2¡ ors.
Supplied in voltage ranges from 6 7e, to 230 250v,
diam. Copper Bit (standard model) 22,6.
r diam. Copper Bit 25/-.
Replacement Unit Bit Elements available.
british and Foreign patents.

Radio Manufacturers

6 Wheattield

Y

Brand new, in original
Modification Plans

Stoning ovens and spray service at your disposal
Prompt return after final inspe•tion. Chassis.
Panels. Cabinets, Photographic Equipment, etc.
Black I'e. Colours I3 per sq. ft. Carriage extra
Special quantity quotations. We make anything
in metal to your requirements.

(;),,;,,s:

RADIOCRAFT
books, " Unusual
Patented
Circuits, 1944-1946," 3/6; " Radio Test Instruments," 3/6; " Elementary Radio Servicing."
3/6; " Advanced
Service
Technique."
3/6.
British
" Radio Valve
Equineents," 2/6; " Radio Repairs Manual,'
2/6:
" The Walkie -Talkie Construction Manual." 2/6;
" Radio Designs Manual," 2/6;" Frequency
3.1:dulation Receivers Manual," 2/6; " Modern
Battery Receivers Manual." 2/6; " Television
Constructors' Manual." 3/6; " Communications
Receivers Manual." 2/6; " Amateur Transmitters' Construction Manual." 2/6; " Radio
Test Equipment Manual." 2,6; " Ultra Shortwave
Handbook," 2/6: " Radio Calculation;
Manual." 3/6; " Radio Constructors' Manual."
3/-; " Shortwave Radio Handbook," 2/-; " Radio
Inductance Manual." 2/6.
SOUTHERN RADIO SUPPLY. Ltd.. 46. Lisle
St.. London, W.C.2. Gerrard 6653.
12711
OURS for the asking: grand new catalogue
of over 100 new publications dealing with
every aspect of radio. television and electrical
engineering; also 6- page ditto of exceptional bargain lines in radio and gram equipment, and the
pick of current Government releases; sae.
please, to: Radio Unlimited, 16, Carnarvon Rd.
Leyton. E. 10.
f2251

INDICATOR UNIT 73

CRACKLE

Buccleuch

71

SOUTHERN RADIO'S Radio publications:

Sole Manufacturers •

11

ADCOLA

T. i/ phone 64596

PRODUCTS

LIMITED

These units incorporate the V.C.R. 136a Tube. which
ix probably the finest 31in. 'scope tube now available
Also included are:--4 VR65 valves, 1 VR54 slave.
1VR92 valve and many useful componente.
The addition of a Power Supply and Time•Baee Unit
(ae described), renders thin a tiret claes oncilloseope
We can supply all the necessary additional components,
Still available Modification Data for T.8.73
Modification Data for T.8.74
Each Mi.>
E.H.T. Transformers, I Kv. at 4v. CT., each 30,Send lid. stamp for our 'Meet Television and Radio
Component e !jet

L.

Alliance House, Caxton Street, London S.W. I
Write or Phone: WHI. 0030,

31

m ow

P.

DISMORE,

52e, Oldchurch Road, Chingford,

á

MAGNIFY THE PICTURE /
teemseat ee-eeefieseeON YOUR W.WTELEVISION
WITH THE

MAXWELL

:ombines

MAGNIFYING LENS

•CRYSTAL CLEAR e SIMPLE FIXING
oNO DISTORTION
e

27 ,6

IMMEDIATE DELIVERY

taon

ens osean

OTHER SIZES: 9" UNIVERSAL 79/6: if UNIVERSAL
99/6

PLUS 2/6 PACKING & POSTAGE

112

HAMPSTEAD
TEL

RD.,

LONDON,

beauty

and

the

110xLEy„

DIFFERENTIAL AIR *
DIELECTRIC TRIMMER
Type Approved Cat. A. No. 464.

TRADE ENQUIRIES INVITED

MAXWELLS,

with

soundness of DESIGN in

N.W.1

OXLEY DEVELOPMENTS CO., LTD.,
(ILVERSTON. N. LANCS, Tel. Illverston

EUS. 4583

MICROPHONE MIXER UNIT
Permits
the
controlled
mixing and fading of microphone and/or gramophone
inputs.
Is valveless, and
requires no power supply
Elegantly finished in mat
gold and black. Silent ir
action, and long lasting
by

-

Width: 10.5 non

Length: 25 min.
•
Pt to 8pF-8m/m
1.8 to 20pF-10.0 m/m
to 26pF-11.5 m/ro
2to 32pF-12.5 m/ro
Law: Straight line capacity
Power Factor: Leu than .001
ineuiaticio • Over 2,000 megottrun
Voltage: 500 tie.

./ociudej
Quake &
MAINS TRANSFORNIERS---1
A. F. TRANSFORMERS

.tandard Model-3 Input Channqs.
4 and 5 Channel models available.
Details on request from the makers

LUSTRAPHONE LTD.

84, BELSIZE LANE
LONDON. N.W.a.

THERMAL DELAY SWITCHES
SMOOTHING CHOKES
POWER RESISTANCES __
cM1de 6
7./.0,‘•••

ten/arm:tot

INCOlVI IC,

'422,426

MOW • WOOLWICH • S•E•in

72

Wirelle%4.
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THE

COIL

OAK

PICK-UP

I‘alfer

Gives harmonics their
True Value.

The

WILKINS & WRIGHT LTD.

FROM

TELEVISION

silver-

Great South-West Road, Feltham, Middx.

ibrator Comerter, can be depended on for

D.C.

These British designed and manu- • MODEL 230 203 110
factured converters give steady
D.C.-100-110 v. A.C.-230v.,
KC. from 12 volts D.C. upwards.
200 watts, 50 or 75 c.p.s.
£I4
There are heavy duty types to
give up to 300 watts output.
MODEL 230 175 21
Valradio Converters are quiet
D.C.-240 v. A
,. C.-230 v., 150
in use and are built for years of
unfailing service.
watts, 50 or 75 c.p.s.
£I6

•

VALRADIO LTD., 57 Rodeos Rd., London, N.W.5
Telephone : GULliver 5165
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WILKINSON'S OF CROYDON
AMPLIFIER UNIT, type A tt57.f. tinploying 51"-Itt. 16X5, I1-.4,0, 2607,
E.150.
All useful velvet well worth the price Of the Unit which is 45 -.
RACKS, standard 19M., 5ft., titted with tray, only a few left. 70'- each.
POWER UNIT, employing a 5E40 and a high voltage rectifier til.72150A, together
wit ha . 1mt. condenser, 2.5 kV. and other components, 18 6. post free.
TELEVISION Unit, 211.1, stages, I detector and 1 video amplifier, complete with
4 valves, adjustable iron cored coils, etc., brand new, only 46 ,-.
CATHODE EAT tube Unit, type 97, with 14 valves, C.R. Tube and various eondensen. resistors, etc. Our price, only 615/-, carriage tool.
CATHODE HAY Receiver Indicator Unit. ¡( met new !
Navy. Employing 40 useful valves, 2Cathode Ray tubes, power (aars, motor blower, Milliammeters,
etc. The following are the valves t 13 tiliN7CT, 86AC7, SILO, It 6143G, 3VR150-30,
I7X7, 3 51.t4G, 2 6X50. 2 6116.
SPECIAL PRICE £16 100.
MUIEHEAD SLOW MOTION DRIVES, 7 6 EACH.
VOLTMETERS, 14.300 volts A.C., moving iron, Olin. dial, flush type, 1716 EACH.
ABEL SPARES KIT, including 32 valves intlividuall} boxed, 18 60117, 66116, 87193,
also many useful Relays, Resiators. Condensers, and a Dynamotor with extemlcd
Spindle which oill work as apowerful motor on 200 ,250 A.C. mains without alteration
145 Items in all, brand new, properly packed.
complete.
CRYSTAL MULTIPLIER UNIT, 2to 6.67 Me, in 3-switch steps, 807 Oscillator and
tuning control. Brand new with spare 807 valve, instruction booket, etc. 55!- EACH.
RF AMPLIFIER, 100t124 DIcia for 2VT62 Triodes in inufh, pull. atanflanl 19in, raf•k
mounting, easily modified for 144 51cis
.
i
.
lt Besad new 75'-

70.-

L. WILKINSON, 204. Lower Addiscombe Road, CROYDON.
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As a
SERVICE E:\ GI\ EER

Idon't take risks

Iknow what the customer wants . . . not only a rejuvenation of his set's original
quality and " punch", but he wants the certainty that it will be maintained for a
good long time. In other words, he wants reliability in addition to a good job.
Reliability is aquestion largely of dependable components. That's why Ipin my
faith to T.C.C. where condensers are concerned. Their range is so wide that Ican
find a T.C.C. for every conceivable need. Their catalogue is so clearly set out
that Ican find the right condenser for the job without loss of time.
Moreover, I know from long experience that Ican depend unquestionably on
T.C.C. condensers to live up to their rated standards for a good long life free
from trouble and uncertainties.

Idon't take risks

A TYPICAL EXAMPLE FRO.11 THE T.C.C. RANGE
T.C.C. Moulded Mica Con lenserc have been familiar to
Service men since the early days of radio. They are practically
indestructible and outlast the life of most apparatus.
Send for literature giving details of these and other types 0
T.C.C. Condensers.
IN

THE

8E57

SETS

YOU'LL

SEE

THE TELEGRAPH aweENSER CO LTD
NORTH

ACTON • LONDO

•W• 3

Telephone. ACORN 0061

M ITGAM WED11:j
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ERSIN MULTICORE SOLDER IS USED IN THE MANUFACTURE OF

felevision Receiver,.
THERE
TEN

ARE AT

TIMES

LEAST

AS

MANY

OPPORTUNITIES

JOINTS

IN

TELEVISION

ASSEMBLIES
ARE

IN

AVOID

FOR

AS

THERE

RADIO
H.R.

SETS.

TROUBLE

Television receivers contain from ten to fifteen times as many connections as
ordinary radio sets. That means that there are at least ten times as many places
where H.R. connections may occur through dry joints. H.R. joints can only be
avoided by the use of Ersin Multicore Solder and correct soldering technique
—that is why it is used by all the manufacturers of television receivers.

AND GET CONSISTENTLY

FAULTLESS
SOLDERING JOINTS WITH
For servicing television and radio it must pay you to use
only Ersin Multicore Solder—The Finest Cored Solder in the World. Size Icartons

ERSIIP4

are available in the specifications shown below.
supplied to manufacturers on 7- lb. reels.

Ersin Multicore Solder is

Quantity rates on application.
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MULTICORE SOLDERS LTD.
MELL.ER HOUSE, ALBEMARLE STREET
LONDON.
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SOLDER WIRE
Approx. length
per carton

C 16014

60 40

32 feet

C 16018

60 40

84 feet

C 14013

40 60

20 feet

C 14016

40 60

44 feet

List price per carton
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