JAN. 1946

N THIS
IISSUE

116
Vol. LII,

Na

I

NEW QUALITY AMPLIFIERS

Wireless World

Adveriisernents

January 1946

Ii[l'//I[TANT
To ENGINEERS, SCIENTISTS,

DESIGNERS and INVENTORS

A

`FLEXIBLE'

Commentary
on the subject of

BONDING to RUBBER
THIS standard work, so far consisting
of 175 pages, size 13 x 9, has been
published by Robber Sunders Limited
and aims at covering very thoroughly
the broad subject of bonding metals,
etc., to rubber. l'art of the service to
those possessing it will be the preparation
of additional material, which will he
sent to them from time to time.
Those occupying positions in which
reference work on this new and vital
subject, of the application of rubber to
engineering, would be of value, are
requested to enquire by return, as the
edition is necessarily limited.
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-range Model 7
lniehrsal AvoMetec
7

h Model 7 Universal AvoMeter
.lustrated) is a compact combination
"rival measuring instrument of
.S Ist Grade accuracy. Its 54) ranges
over A.C. and D.C. amperes and
olts, resistance, capacity, audio quency power ontput and decibels.
o external daunts or series resistances.
ected by automatic cut -out against
a, age through overload.

See our exhibir at the Physical Society's
EXHIBITION 0: SCIENTIFIC INSTRUMENTS
ARD APPARATUS
Imperial College, London, S.W.7

Ist -3rd JANUARY,

1746

The world-wide use of "AVO" Instruments is

striking testimony to their outstanding versatility,
In every sphere of
precision and reliability.
electricall test work-laboratory, shop or out on
a job -they are appreciated for their dependable
accuracy, which is often used as a standard by
which other instruments are judged. There is an
"AVO " Instrument for every essential electrical
test.

4
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de Proprietors and Manufactu; ers:

I.UTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd.,, Winder
Telephone

:

VICtoria 3404/8

House, Douglas St., London, SAN

.1

2
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CAPACITORS

¿'t
extend the useful

range of voltage,
Toad tind

current

..

.

FOB
Ko

3551/3

1000pp10%
p

RADIO COMMUNICATION,

52052
38

BROADCASTING,

TELEVISION,
NAVIGATION
Kp

.

.

.

.

and

HIGH FREQUENCY EQUIPNIEN7

3551/S

1000pF_IO'

'M

Ap 52052

38

FOR INDUSTRIAL, MEDICAL

&

SCIENTIFIC PURPOSES

..

Full details on request.

UNITED INSULATOR CO. LTD.
Tel.: TERminus 7383

12

-22 LAYSTALL STREET, LONDON, E.C.1

(S lines)

Grams.: Colonel, Smith, London

I
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LINAGLOW LIMITED
We have purchased from a prominent manufacturer valuable stocks of all
types of Radio Components, New and Unused, ex- Government Surplus.
Owing to pressure of business we have to postpone publishing details of the majority
of these until early in the New Year.
In the meantime we have selected the following :

NOTE THE PRICES !

EXTENSION
LOUD SPEAKERS
In

Bakelite Moulded
Oases.
Brown with
white, green or red grille.
State colour preferred.
Dimensions, lite. x 121u.
x bin., fitted with 8in.
P.M. Speaker and Pentode Transformer, excellent in appearance and
performance, 65 /- complete.

AERIAL AND OSCILLATOR COILS. -Best D.S.O.
wire- wound, colour coded on bakellte formers. Short,
medium and long -wave. 18/60 m., 200/660 m., 1,000/
2,000 m., with circuit diagram, 15/- the set.
I.F. TRANBFORMERS.-466 %.O.'s, iron-cored, lit.

nd, aluminium can.
Stched
pair
each.
;

...

9/6

Limited quantity,

17/6

I. S. and L. T.B.F. COILS. -Phillips
best quality In
creened aluminium cans. 17.51, 220 -686, 726.2,000
(These tolls equal to performance of superhet.)
7omplete with diagram. 9'6 the pair.
WAVE CHANGE SWITCH, to suit all above coils, 5/9.
IODEL RH, loin. MAINS ENERGISED LOUD PEAKERB. -1,000 ohm., field; 16 ohms, speech;
eight, 28 lbs. Reconditioned as new. Ideal for
.'.A. work, 42158.
.F.TAL RECTIFIERS.- Oultable for chargers, etc.,
wave H.T. 160/403 v., 50/200 m.a., 7/-.
.,.(TAL RECTIFIERS,-Suitable for small hargers
aye, etc., 12 v., full wave, 100 m.a., 3/- ; v. HH /wave,
3/- ; 4 v. 11/wave, 30 m.a., 2/- ; 2
/wave,
ma., 2/- ; Hl, 2t v., D.O., 10 m.a., 2/- ; 120 v.,

metres.

m.a.,
m.a., F.W., 2/ -.

..

'SR-BUTTON IINITS. Complete with escutcheon and
obs, 4 -way, new, 4/6.
LVEHOLDERS.- Amphenol type, International or
-lieb octal, chassis mounting, each, 6d.
'ERIOR QUALITY KNOBS.-Suitable for radio for
spindles ; with grub screw, 1#in.. 9d. ; 23n., 1/ -.
'site Ivorine, fin., with grub screw, 61,
a:e:NDER PLUGS.
two colours, 1/- per dozen.
'IDtS SWITCHES., -- O.P.O. type, D.P.D.T. panel
muting, 1/6.
-R AERIALS.- Telescopic, scuttle fixing, extending

-In

Oft. fin., ebonite Insulators, nickel-plated, 1216.
7BULAR PAPER CONDENSERS.- 360/500 v. D.O.
corking. New, .0001, 3d. each; .01, 4d. each ,..1, 8d
--'ch; .25, 1/- each; .5, 1/6 each. 1.8 mfd., 260 v.
'3 .026 mid., 114. each ; .06 mfd., 8d. each. ; .008.
A. each ;
002, 6d. each ; .00025, 4d. each ; .0005.
'1. each ; .00005, 4d. each.
;

ELEOTROLYTIC8.-Tabular, 6-mfd. x 60 v., 1/6 ;
36 -mid. x 35 v., 1/6 ; 25-mid. x 26 v., 1/9 ; 60 -mfd.
x 12 V.. 1/9. Tubular tag end, 8 -mid., 500 v., 3/6 ;
8 x 8-mid., 600 v., 5/9 ; 82 -mid., 350 v., 5/9 ; 4 -mid.,
460 v., 3 / -- Wet aluminium *an, 8 -mtd., 440 v., 6/9 ;

8/6.
LOUDSPEAKER TRABSFORMERS.-Pentode output
40 : 1, 50 ma.. 2/6 ; Multi- ratio, 40 : 1, 60 : 1, 80 :1
9/6 ; also push -pull, 9/5 ; heavy -duty multi -ratio
24 : 1, 41 : 1, 48 : 1, 58 : 1, 82 : 1, 116:1 and P.P.,
80 m.a., 14/- ; S : 1 Inter- valve, 7/6 ; push -pull output.
20 -watt, 4,000 -0 -4,000 primary, 2.6, 7.5 and 12/16 ohms,
secondary, 25/ -.
P.M. LOUDSPEAKER/. -2 ohm, Voice roll, 81n., with
transformer, 22/6 ; 24In., lose transformer. 20/- ;
lees transformer, 25/- ; 81n., less transformer, 20/- ;
121n. heavy magnet, leas transformer, 94 10s. ; 101n.
Malos, energised 250 ohms, less transformer, 15/ -.
101n. Mains, energised 1,140 ohms, with transformer,
30/- ; 81n. energised, 2,000 ohms, with transformer,
25/6.
VOLUME CONTROLS.-5, 20, 60 and 100 thousand
ohms, I, h, 1 and 2 meg., without switch, 3/- each ;
as above, with switch, 4/9 ; 100,000 ohms, I -meg.,
double -pole switch, best American, we ; 2,000 ohms only,
wire wound, 1/8 ; 1,000 ohms only, carbon screw adjustment, 1/- ; Midget, 3 -meg., with switch, 4/6, less switch,
1 /8.
VARIABLE CONDENSERS.-Midget two -gang, .00035,
18 -mfd., 490 v.,

.

H.W. DETECTOR. -36 v., 10.56.8., 0.26 ma., 2/6.
MAINS TRANSFORMERS.-350 -0 -360, 4 v. 6 amp.
l;.T. ; 6 v. 2 amp., 100 m.a. ; heavy laminations ;
bargain, 25/ -. 350.0.360, 6.3 v. 3 amp. O.T. ; 5 v.
2 amp., 100 m.e., 25/ -.
L.P. CHORES. -40 henries, 400 ohm., 160 m.a., 10 /6.

RELAYS.- Complete

with

otrouit

breaking

switch,

200/250 v. A.O., 60/80 v. ; D.O. 300 m.a. ; 15mmp.
switch, each, 2/8.
amp.
SPECIAL OPFER BATTERY CHARGERS.
type, 2, 6 or 12 volt, 200/240 volt Input. Finished in
black metal cabinet. Small and compact, 22 19e. 6d.
VIBRATORS.- 4-pin, 6 -volt, best quality American,

-1

9/8.

VALVEHOLDERS.- English wafer type. 8 -pin. octal,
6 for 1/8.
-0 -way, heavy duty, 3 amp, 360 ohms,
9/6 ; 480 ohms, 13/6 ' 600 ohms, 15/9 ; 2 -way, 360
ohms, 5/6 ; 480 ohms, 7/6 ; 600 ohms, 9/3.
LINE CORD.

/DE

LUXE ALL-WAVE SERVICE SIGNAL

GENERATOR

A.O. Maine, 200/250 e.,
60 cycles, range coven
from 20 M.O. to 100 K-O.,

all

fundamentally in
bands, without gape,
S/M dial. Direct calibrafrequencies.
tion
in
Coarse and fine output'
6

attentuator.
modulation.
iron-cored

Internal

400

roils.

c /s.

The

generator is entirely
screened In heavy metal
cabinet. Dim., 101n. x
loin. x 12in., 18 ens.
Case and packing, 10 /extra (refunded upon
return of the case).

at B.O.T., controlled retail
For replacement purposes only. 12F6, 1276,
6Q7, 11/7 ; 6F6, 6116, 12 /10 ;
; 106. 11 /3Q6, 1N5, 12/10 ; 6A8, 6B8, 1A7, 14/- ; 116z6, 11/VALVES. -American types

prises.
1H41.

9/2

12/10. All O.T. type. Also British valves at
manufacturer.' hat prices. 6 %6, 01/4, IIIIB, 11/- ;
TDD4, 11/7 ; AO/VP2, 01.4, EF39, KTW61, PEN46,
SP41, SP42, T41, VP41, 12/10. D1 diode, lin. Peanut
valve with valveholder, 12/10 ; ROHS, X88, 14/0 ;
Ac6Pen, EL86, PEN48, II21, 6L8, 18/3. Priem include
501.6,

Purchase Tax. Please add 8d. per valve, postage.
HIGH VOLTAGE BRAIDED SLEBVING.-1, i}, 2 and
6 mm., tint-alma quality, 3/6 per dosen.
ALUMINIUM CHASSIS.-Partially drilled. Dimensions,
10á1n x gin. x Shin., and 100In. x 10h1n. x 23 ln.,
16- gauge. Either type, 4/- each.
MACMIIBDO SILVER CHASSIS. -Heavy drilled chassis,
bromium- plated, 20in. x 12ín., x Sin., 14- gauge,
17/6 each.

FERRANTI TEST
METERS

Complete in leather and velvet lined case. Spec., 1,000 ohms
per volt on all rangea ; 600 v.
A.O. /D.C.,
0 -750
mllliamps,
0. 50,000 ohms, without external
batteries, up to 20 megohme,
with external batteries. New
and unused, complete with test
prods, multipliera and instruction., SS 16s. 6d.

£8

16e. 64.

SCREENED INTERLACED FLEXIBLE MICROPHONE
CABLE.-Twin 6 yds. for 6/9 ; single, 1/- per P.A.

LINTONE
5

-VALVE

MIDGET

SUPERHET

CONSTRUCTORS KIT
Complete with Cabinet.
16 -50,
200-550 metres.
A SUPER-SENSITIVE AND SELECTIVE CIRCUIT.
Brief specification : Frequency changer, 6 tuned circuit,
465 K.O.'s iron cored I.F.'s, 4 -watt output. P.M. speaker
and output transformer, all valves, chassie, practical and
theoretical diagrams. Park list, nuts, botte and wire and
modern cabinet. Dimensions : 121n. o á1n. x bin. deep.
Ready to assemble. 200/260 volt, A.O. Parts new and eatelevision. Including Purchase Tax.
Gns.
Oase and packing 10 /- extra (refunded
upon return of case).
.

POST ORDERS ONLY

INAGLOW

13¡

WE REGRET THAT DUE TO PRESSURE OF BUSINESS WE ARE UNABLE TO
HANDLE SHOWROOM OR CALLER TRADE UNTIL FURTHER NOTICE

LTD.. Dept.

MO

54, 61, HIGHGATE HIGH ST., N.6

'Phone:

MOUntoiew
9432

Wireless World
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IN PARLIAMENT
In the House of Commons

:

Mr. EVELYN WALKDEN asked the President of the Board of Trade why
120-volt Exide Batteries which are sold at 1)s. ld are in short supply and
other 120 -volt batteries of less reliable make, and sold at 15s. 6d., only are
.
available

..

Mr. DALTON : Wireless batteries are now in short supply, owing to the
heavy demands of the Services, and it is necessary, therefore, to make use
of the output, although small, of the higher cost producers. Prices are
controlled under the Price of Goods Act, 1939, and those charged for both
classes of battery referred to by my Hon. Friend have been investigated and
approved by the Central Price Regulation Committee.
Mr. WALKDEN : While appreciating what my Right Hon. Friend has said,
is he not aware that batteries are used largely by people in small homesteads
who cannot understand why good batteries cannot be obtained while there is a
plentiful supply of inferior ones... ?
Mr. DALTON : I am very anxious to get a fair distribution of whatever
supplies there are, but the best batteries are required for the Services in a very
great and increasing quantity .. .
(Fxtracts from Hansard, Jan. 16)

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED
GROSVENOR GARDENS HOUSE

LONDON

SWI

w.ntsc81f45
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Is your showroom "Skyrod" working... ?

7

"SKYROD"
Aer

*

i

a

s

l

TELEVISION

Aerials

INTERFERENCE

Suppressors

AT last we are able to offer our range
of aerials and suppressors. They are
not yet in stock all over the country, but
difficulties are being overcome.

Dealers

.

Television

.

.

are your " Skyrod" and

Aerials

ready

for

showroom

Those of you in the area
served by the Alexandra Palace transmitter
should check up, or get in touch with us.
demonstration ?
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BELLING & LEE LTD
MIDDX
CAMBRIDGE

ARTERIAL ROAD, ENFIELD,

GA
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of view
FREQUENTITE

From everyy
specify
y
p

Before finalising the design of new components consult STEATITE & PORCELAIN PRODUCTS LTD.
'Grams Steatain, Stourport
'Phone Stourport 111.
Head Office Stourport -on- Severn, Worcs.
:

:

:

S.P.tga

January 1946
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made it

possible.

Hostiles, bearing
the warning

194,
and fighters
away Radar

height
raced

-

10,000
back went
to intercept. From

miles
plotted the enemy's exact
position, and brought the defences hurtling into action.
The science of electronics made it possible, for at the
heart of every Radar installation lies the valve.
many

OSRAM VALVES were in the forefront of electronic
One of the OSRAM VALVES specially
developed for Radar -an ACT 20 which
will find many peace -time applications.

development during the war, and will bring to the
pursuits of peace many well-tried electronic devices
to speed, smooth, and make safer our way of life.

sr
PHOTO CELLS

Osram
CATHODE RAY TUBES

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, Lorhn, W.C.i.

7

8
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More and more leading

manufacturers rely
on HY-MEG . .
We will gladly
advise you

GIVES STABILITY

..

IN INSULATION
11/4

A copy of the recently printed Brochure "Stability in
Insulation" will gladly be sent to those applying on
Busiress Heading or Card and enclosing 2d. to comply
with he Control of Paper (No. 48) Order, 1942.

LEWIS BERGER & SONS LTD., (Established 1760) LONDON, E. 9
M A N U

F

A C T U

R E R

O

S

F

I

N

S

U L A T

I

N G

V

Arley

A

R

N

I

H

S

E

'Phone: AMHerst 3321
A N D

S

E

N A M

E

L

S

\Vh ìrkd Ak

SLIDER RESISTA

OUTPUT
TRANSFORMERS

ES

TYPE

P

in

recent

PRODUCTION
years against Admiralty

AVE

KNOW...

Contracts has set even higher
standards to Wharfedale
Components. From this both trade and public will benefit.

YOUR CHOICE WILL BE VARLEY
The name which has stood for quality, reliability
and good service for over twenty years.

TEST EQUIPMENT
BATTERY CHARGING

LABORATORIES
SPEED CONTROL

-

CAMBRIDGE ROW

WOOLWICH

TELEPHONE: WOOLWICH

I

42

L.°

S'E'IS
2

W.I2

-

-

3

ratios

4

-

Universal

OLIVER PELL CONTROL

LIST

PRICE
O.P.3
P Type
G.P.8

-

8

-

6

-

3

-

-

5/6

-

6/6
9/6
12/6

with C.T.
Wander Plug
C.T.
-

17/6

WHARFEDALE WIRELESS WORKS
HUTCHINSON
'Phone

:

Brighouse 50.

LANE,

BRIGHOUSE, YORKS.
'Grams

:

'. Wharldel, Brighouse.''

Wireless World

January 1946

Advertisements 9

Specialists in

RADIO

SUPPLIES

for both
PROFESSIONAL

& AMATEUR
Laboratory Work

DDY$1ON

We select a
few items only

INSULATED FLEXIBLE DRIVING SHAFT

of our wide
and varied
stock

EC

LINES

Drives through 90 deg., length adjustable
between 4in. and 6in with panel -bush bearing
and ceramic insulation for connection to work ...

S530.

0

5

TRANSMITTING VARIABLE
CONDENSERS
With

brass vanes rounded and polished, heavily silver- plated.
Frequentite insulation.
Split stator, 60 plus 60 mmfd., RMS 2,000 v. £2 14 6
S533. Single- ended. 100 mmfd. RMS 4,500 v. ...
E3 IS 0
5532. Single- ended, 150 mmfd, RMS 9,000 v. ... CS IO 0

5137.

JII! IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII VIII! II! IIIIIIIIIIIIIIIIIIIIIIIIII! IIIIIIIIIIIIIIIIIIIICIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIillillllllllllllllllll

TRANSFORMERS

NEUTRALISING CONDENSER

of standardised finish, complete range of WODEN L.F.
Inductors. List on request, including H.T. and L.T.
transformers, chokes, modulation and driver transformers.

A small and compact condenser for low power work, capacity 1.5 to 4 mmfd., size

S481.

'.in.

...

...

...

...

6

3

C.R. OSCI LLOGRAPHS

J

Mullard Model E805

CRYSTALS
Q.C.C. Frequency Standards (all in standard plug -in hold ers)
100 kc s, .01 Accuracy
...
...
...
... E2 S 0
1,000 kc,s..01 Accuracy
...
...
... E3 10 0
1,000 kcis, .025 Accuracy
...
...
...
... t.2 IS 0
Immeiiately frequency allocation for Amateur working is
known we shall have comprehensive stocks of 7 mc/s
crystals Q.C.C. type PS, modified X cut, you select your
frequency and obviate delay in grinding specially.

.

NOTE. No permit
and

now regt. ired for supplying Crystals
Transmitting Gear in general.

TRANSMITTING VALVES
POPULAR TYPES AVAILABLE, EITHER IN DIRECT BRITISH
EQUIPMENT OR ORIGINAL U.S. MAKE
RK34. Twin -triode, 300 v., 10' watts anode dis.
Stu mvs
fl 18 6
834. U.H.F. Triode, 1,250 v., 100 mc's 75 watts
anode dis.
...
...
...
...
...
... E3 17 6
807. H.F. Pentode, 600 v., 60 me /s 25 watts anode
dis .
...
...
...
...
...
...
... El 10 5
RK20. H.F. Pentode, 1,250 v., 30 mc¡s 60 watts
anode dis. ...
...
...
...
... E7 2 6
813.
H.F. Pentode, 2,000 v.,100 w...atts anode dis. E7 S 0
866.
Rectifier (Mercury Vapour) ...
...
... E1 5 0

:-

Other U.S.A. types
available shortly

Write for temporary list of TX
valves,
including four new

801,

GROUNDED
GRID
triodes,
recently off the SECRET LIST.

.

802, 808,

203A, E3).

837,

3.

...

... E75

0

0

10

0

0

0

E3 18

9

VALVE VOLTMETER
LOUDSPEAKERS
Vitavox

l.

K12.10, heavy duty, high -fidelity
handling 8 /10 watts, net weight, 121 lbs.,
P.M. speech coil, 15 ohms
...
...
...

E7

PICK-UPS
Rothermel Crystal " Senior " with new flat
type cartridge and improved ball -race bearing

MICROPHONES
" Meico " Moving Coil, high -fidelity, sensitivity, 56 db. Below
volt per bar when
loaded, with 25 ohms, chrome finish ...
" Meico " Transverse Current, robust and
recommended for general purpose work

WRITE,CALL,OR TELEPHONE

SOHO STREET, LONDON, W.I.
TELEPHONE' CERRARD 2089

...

WEBB'S Model R.A., 2, 10,100 and 500 volts. '
Complete with probe
...
...
... E27

I

.

e

14

...

to

e
are

LS

5

E3 IS

available 9 a

0
0

o

sN0
for OFOCA/NAbut our a.m 0
9

6

business
NOVRS

are

5P -m
.

a.m.

tole m1
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HERE IS THE REASON

.

January 1946

.

the answer has been found in Bullers Low
Loss Ceramics to the problem of Dielectric Loss
in High Frequency circuits.
Years of Laboratory research and development
have brought these materials to a high degree of
efficiency. To -day they are in constant use for
transmission and reception, and play a vital
part in maintaining communications under all
conditions.

B.S.R. PORTABLE

TYPE LO.5 0A.

OSCILLATOR

Frequency range

-

-

-600 c.p.s.
0- 15,000 c.p.s.
0

Two 44" dia. Scales fitted with slow motion.
Output Impedance 600 ohms or to customer's specification
Total harmonic content less than 1%.
Output constant with Frequency
to within 2 d.b. from 20 to 15,000
c.p.s. Output meter, single Range
Mains operation
Rectëfier Type.
Power output

Made in

200/250 v. 50 cycles.

Three
Principal
Materials

BIRMINGHAM SOUND
REPRODUCERS LTD.

FREQUELEX
An Insulating material of Low Dielectric Loss, for
Coil Formers, Aerial
Insulators, Valve
Holders, etc.

watt.

CLAREMONT WORKS, OLD HILL, STAFFS.
CraalnvU tb 6212)x. 'nr,.n,n: Blearoole. Old Bill

I

NS-RUME NT

S

[F UT-IUST PRECISION

PERMALEX
A High Permittivity

For the
of
Condensers of the

Material.

construction
smallest

possible

dimensions.

TEMPLEX
Condenser material o
medium permittivity. For the
construction of Condensers
having a constant capacity at
all temperatures.

BULLERS, LTD.
6, LAURENCE

A

POUNTNEY

HILL,

LONDON, E.C.4.
Telephone
Mansion House 9971

:

0

YEARS
13ECIALISEO

f_PERIENCE

(3 lines)
Telegrams :
London.
Bullens, Cannon,
Manchester Office:
96, Deansgate, Manchester.
L

20

Bullers
W

LOSS

C

E

R

A M

I

C S

IrlIES IGN,'
HI CH-GRADE ROBUST
MCVEMENT, CCINSTANT
ACCURACY UNDER ALL
CONDITIONS OF USE.

MODERN

Wireless World

January 1946

ES

Advertisements

THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT

Tests Prove Eimac Vacuum

10

S

Condensers Far Superior

?

in Operating Efficiency

Ñ
N

AMPERES
15
20
25

30

35

40

o
Ability to handle high current at high frequencies is
the true measure of the performance of a capacitor:
A high peak voltage rating based on low frequency
measurements does not tell the whole story.
The chart on this page shows the results of tests
at 50 Mc. conducted on a standard Eimac VC50 -32
Vacuum Capacitor and three other 50 mmfd. vacuum
capacitors, designated on the chart by "A," "B" and
"C." At just over 17 amps. (approximately 1525 peak
volts across the capacitor) Unit "A" (rated at many
times the applied voltage) became sufficiently heated
to melt the solder on the end caps. Under this same
test, the Eimac VC50.32 opérales at less than 70'.
Eimac introduced the vacuum capacitor in 1938 It
is interesting to note that the original Eimac capacitor design is still outperforming all corners. Such
outstanding performance is typical of all Eimac products, which is one of the reasons why they are first
choice of leading electronic engineers throughout
the world.
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EIMAC VACUUM CAPACITOR TYPE VC50 -32
G

I

Charade

Maximum Overall Dimensiona
Length
Diameter

0.331 inches
2.281 inches

Iv!

ELECTRICAL:
Maximum Peak Voltage
Maximum EMS Current

32 000 volts
28 amps.

EITELMtCULLOUGH, INC., 1113 Son Mateo Avenge, Son I
, Calif.
Plants I
d ot: San I
, California and Salt Lake City, Utah
Export Agents: Frorar
Hansen, 301 Clay St., San Francisco II, Calif., U.S. A.
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Well,
THE man you know. The moment
it was always "a moment" when he spoke And

the mike, just one of the hundreds of thousands that
Goodmans supplied to the tanks, aircraft and for the
field.
Designed by Goodmans, they incorpDrate the
first massed -produced MOVING COIL Microphones
and Earphones. History was made when, as we were
working to capacity, hundreds of thousands more of
these instruments were made to the original Goodmans'
specification in the U.S.A., Canada, and South Africa.
These instruments are destined to find an important
place in the more peaceful pursuits of the tomorrow
for P.A., Concert Work, etc.

Gon®mAns
-.,.-"'--

..

MICROPHONES
&

GOODMANS

INDUSTRIES

LANCELOT

LTD

EARTH FREE
E t.'''íleut ad the 45"tars

R

D

EAR PHONES

WEMBLEY

MIDDX

M.R. SUPPLIES

the following brand -new and first-class RADIO and ELECTRICAL MATERIAL
from stock. Prompt despatch. AS price, nett.
our
ROTHERMEL -BRUSH PIEZO -CRYSTAL MICROPHONES. Resumption of angle
former popular offer of D.104, specially housed with knuckle -Joint mount (for
adjustment) and with 6tt. screened lead. To-day's greatest value In quality "
microphones, 78/6. STANDS to suit, Table model, all chromium, ertending, 2918.
Collapsible Floor model, ext. to 5ft. bin. and folding to 2ft. all chrom., 47/6.
P.A. PROTECTOR SPEAKERS (we are large stockiste of this equipment). Latest
Vitavoz 10 -watt P.M. Unit (15 ohms) with 30 inch all -metal square projection Hom,
epee. offer, £9 101. (deep. 7/6). Or with 42-inch all -metal round projection Hom,
£10 10e. (desp. 7 /8) Also new G.E.O. type "A" Unit (10 watt, 15 ohms) with
line transformer Incorporated, on 30 -inch Hom (ae above), £11 (deep. 716). On
42-inch Horn (we above), £12 (deep. 7/6). Immediate despatch.
HIGH-FIDELITY M /COIL SPEAKERS. The celebrated Vitavox K12 /10 (10 watts,
15 ohms coil) fitted high -efficiency Ticooal Magnet, 12 -Inch dia., £7. Also the
K12/20 (flame epee. handling 20 watts), £11 (deep. either 5/ -). We also supply
Eitone" Speaker comprising 12 -inch hl -fi
from stock the amazing new Vitavoz
P.M. Unit and special " Tweeter " P.M. Unit with 6-cell horn and filter, all in massive
grey -enamelled cabinet 32 by 17 by 15 inches, £31 10e. (ex this address, or we can
quote for despatch).
Same
S.T.C. METAL RECTIFIERS for max. 12 -volt charge at 6 amp,, 39/8. S.T.C.
voltage, 10 amp,, 49/6 (deep. either 2/ -). Also small relay -operating or bias
Rectifiers, delivery 25 v. 76 fo.a., 5 /-.
17
v. at
to
12
and
v.
(tapped)
5,
STEP-DOWN MAINS TRANSFORMERS, 200/240
6 amps (suitable for 6-amp Rectifier, above), 49/6 (deep. 2/ -). Also 200/240 v.
(tapped) 22 e.
(tapped) to 7, 11 and 15 v. at 2 amps, 20/ -. Also
200/240
P end
v y, 6.3 vv.
2 ampo, 18'6 HEATER TRANSFORMERS,
of

1 amp,
rated. 100 -watt range :
a
RESIST17/6.ANCES, all fully enclosed sud constantly
ohm, 6 ompe, 10 ohms 3 amps, 60 ohms 1.4 amp, 100 ohms 1 amp, 200 ohms
0.7 amp and 400 ohms 0.5 amp, any one 25/, Alan 150 watt., 1100 ohms 0.376 amp,
load
from full- bright to
stated
29,'8. DIMMERS for Stage Lighting controlling
8d.:
blackout (220/240 v.) with slow motion drive and haodwhee1,1000 watt., £817..
1500 watts, £8 8s.: 2500 watts, £9172.6d. (dap. either 7/6 plus 20/- for returnable

5 e.

SLIDING
4

ose).
ohms),
L.F. CHOKES, 10 henry 150 1MA. (150 m, 1818: 35 henry 100 MA. (320
12/6.
MAINS TRANSFORMERS, tropical spec., etand 60 per cent. overload, Prim.
180/250 v. (tapped). Sea.: 300/0:300 v. 50/76 m.e.., 6.3 v., 1.6 a., 4 v. OT, 2.6 a.,
in met brackets with terminal board, 36/-. Also same spec. Prim. : 180 /250 v.
(tapped); Sec.: 120 and 160 y. at 400 ma., 29/6.
TRANSFORMER BOBBINS, standard replacements for many popular receivers.
Core opening 1} sq. and 11 through. Prim. 200/240 v. (tapped); Sea.: 350/0/350 v.
75m.a., 4 v. 6 a., and 4 v. 3 a., 18/6.
., W.W." ,pro., handling
g 26 otts,
HEAVY DUTY OUTPUT TRANSFORMERS,
Ibe.,
1] ratios from 12 /1 to 76/1 with C.T. for push -pull and tapped eec., weight 91
transformer.
output
better
is
no
There
2
59/8 (deep. /-).
3110.
PRECISION MEASURING INSTRUMENTS, flush mtg.: 0/1 ma. 21in. 49/8;
/6. PORTABLE COMBINED INSTRUMENTS
63' -. 0/500 mieeoampe, 31ín.69
/volt, AO /DC
in crashproof bakelite case, 6 by 4 by 3 Ina., with handle. 1000 ohms
readings : m.n. 0/1, 0 /10, 0 /100, 0/500, volts, 0 /10, 0/60, 0/100 and 0/500, ohms,
0'5000 £8 17s. Bd.
(Guaranteed product. of British Physical Leboretorla.)
Please Include sufficient for despatch where not stated.

oh),

dior
tet'a
At«ai
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MASTERADIO LTD

VIBRANT

WORKS

WATFORC

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

HERTS

Telephone

:
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MALLORY & CO. Inc.

MALLORY
VIBRATORS

ARE ALWAYS DEPENDABLE

VICTORY
PRODUCTION

WORLD'S LARGEST RADIO

COIL MANUFACTURERS

TYPE 2600 MIDGET
VARIABLE CONDENSER

RADIO FREQUENCY INDUCTORS
INTERMEDIATE FREQUENCY
TRANSFORMERS
RADIO FREQUENCY COIL
CHOKES
MICA COMPRESSION
CONDENSERS
AIR

DIELECTRIC

MICA

MOULDED

SICKLES

SILVER

now ready to help win the
making the best use of

are
WEpeace

by

the still greater knowledge and experi-

CONDENSERS

every front Mallory has pioneered in
Along
Vibrator design to ensure safety, dependability and long service. Mallory offers synchronous and non -synchronous Vibrators
for 6, 12 and 32 volt input, also a complet,
range of "STRATOSPHERE " Vibrators plu
the world -famous Mallory " VIBRAPACK
(Reg. Trade Mark).

CONDENSERS
CAP

CONDENSERS
GANGED PERMEABILITY TUNING
COMMUNICATIONS EQUIPMENT
F.M. EQUIPMENT PARTS
U.H.F. RADIO EQUIPMENT
SPECIAL ELECTRONIC
EQUIPMENT

*

The F. W. SICKLES Co.
CHICOPEE, MASS., U.S.A

Vibra pack is a registered trade mark.
the property of P. R. Mallory & Co.,
Inc. Indianapolis, U.S.A.
Units which
do not bear this trade mark are no' o

ence gained in the manufacture of variable

condensers,
etc

mechanical tuners,

drives,

THE GENERAL INSTRUMENT

CORPORATION

N.J.,

ELIZABETH,

U.S.A.

..enuine Mallory manufacture.

P. R. MALLORY

& CO. INC.
INDIANAPOLIS, INDIANA,
U.S.A.
Radio and Electronics Division

DÓ4
'4

aaf

MaHe

RADIO
ALSO

m

MYKROY " CERAMIC
INSULATING MATERIALS
GENERAL ELECTRONIC
VACUUM CONDENSERS

AIR CONDITIONING
HEATING
and
REFRIGERATION

FOR THE FUTURE
These Manufacturers will help solve you

RAYTHEON "FLAT"
Hearing Aid Tubes

permit.

tiny they must be built under a
high powered magnifying glass . .
just as a jeweller assembles rare gems
in a costly brooch. They're the hearts
of famous hearing aids, providing utmost clarity and richness of tcne.
So

.

RAYTHEON

MANUFACTURING COMPANY
NEARING AID WY{( DIVISION

N., eta, Me..a.av

post -war problems.
Register your name now for full details which
will be sent you when supply conditions again

FRANK
HEAVER
LIMITED
Kingsley Road, BIDEFORD
N. Devon

EQUIPMENT
DOMESTIC
APPLIANCES

etc., etc.

A(1.Au riema, Inc.
Manufacturers' Export Managers
89 BROAD STREET,
NEW YORK, 4 N.Y.
U.S.A
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The tele- microphone,
one of the many coinportents which rely
on good plastic insulation

Radio Pre -Heated Plastics
and be certain

of

Uniform Insulation

REPRODUCERS

& AMPLIFIERS

WOLVERHAMPTON.

TO be a good insulator throughout, a component made of a plastic compound must have
cured simultaneously in every part of the moulding
The thin sections must not be overcooked, and the
centre of the thick sections must not be spongy.
The only way to be certain that this is the case with
plastic components that you use, is to be sure that
the plastic powder or preform was pre- heated by a
Redifon radio heater before moulding. Redifon heaters
plasticize simultaneously throughout, which ensures a
perfect cure.
Redifon radio heaters have been specially designed to
do this particular work. They can deal with between
2 oz. and 3 lbs. of plastic material per minute, using
radio -frequency outputs of 250 watts to 5 kilowatts.
Saving in production time is usually over 50 per cent.
Redifon radio heating sets have all the necessary
safety devices for use by unskilled operators. They
are fully enclosed and simple to operate. Manufacturers
who wish for further particulars of the use of radio
heating should get in touch with Rediffusion engineers
now.

LTD.

ENGLAND.

CASE
ESTABLISHED 1845

THE H

IMENT

ti

IpSTltOffi8lT

CASTS

If you are inclined

to the view that your
instruments deserve a case that is
better built and of more attractive and
functional design, or you build equipment that needs precision sheet metal
work, you will be interested to have
this catalogue. A penny stamp and the
request on your business letterhead
will bring it you.

REDIFFUSION Ltd.
Designers and Manufacturers of Radio Communication and

Industrial Electronic Equipment
SUBSIDIARY OF BROADCAST RELAY SERVICE LTD.

CARLTON HOUSE, REGENT STREET, S.W.I
ALFRED

169164

LTD.

112.116 NEW OXFORD

STREET,

LONDON. W.C.1.

MUSEUM 5044
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Aclvern'sériiènts

High in the sky ... abc the cicuds ... soars a balloan ..
automatically sendi- g bs radio, data on the always topical
weather.
The meteoro'ogical stations are regularly releasing these
upper -atmosphere mobile transmitters to predict the suture
weather.
Standard Mazda Valces are used n
these balloon transmitter! and once again
their reliability k proved by the usF it
device where, when the balloor has
ascended, t is obvious t1a: an engineer
cannot be sent to change a faulty valve
The same care and thcLght go into
the Mazda Valves in you - set.

Ff

,..,

r

The :Edison Swan Electric Co. Ltd.,

7'HE MOST FAMOUS
L
I-/
FIT '"w
SET MAKERS

MAZDA
RADIO VALVES
155

Charing Cross Road, Londcn,W.C.2
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series

LOUDSPEAKERS

PtCKUPS

a1

7

-

Mixing and Initial

A

Amplifier Stages.

B & C Power Stages, including

RELIABLE
PERFORMANCE

*

Master Volume Controls.
Independent Treble and
Bas Controls.

FOR POWER
The advanced design and unit construction
of the " U " series Amplifier enables two
of them to be coupled to provide 60 -70
watts output. It then becomes possible to
mix eight inputs in any proportions. The
output is divided into two channels;
each independently controlled for volume
and frequency balance. Just one more
reason why you prefer Ac o u s t i c a 1.

¡
11"

i

/v/ St' LFI
//

A
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H U N T

LI
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N G D O N

CAPACITORS
WEGO

CONDENSER

BIDEFORD AVE

'

PERIVALE

'

LIMITED

COMPANY

GREENFORD

'

MIDDX

TEL: DERIVALE

4277

MANUFACTURING
COMPANY LIMITED

T E L E P H O N E

:

3

6

1

MINIATUR ,MIDGET
We specialise

their

in

anufatture

RAYMART DIALS AND KNOBS
Raymart

precision dials are noted for their accurate
workmanship and non -reflecting satin finish.
TYPE TXJ. 27" Dial, graduated 0 -100, complete with indicator.
TYPE TXD. 4" companion Dial to TXJ with indicator, graduated 0 -100.
TYPE TXW. 27" special Dial, without knob, but having solid metal
for use with our slow motion drive and dial locking
device. TYPE TXO. 24" Dial, graduated 100 -0, with no skirt on
of
this
knob
dial. TYPE SMD. We manufacture a slow motion drive
with dial cursor and locking device for use with the TXW, but it can be
used with any of the above dials. This drive works on the edge of the
dial by friction, and there is a dial cursor and lock operating at the top
of the dial.
KNOBS. Black bakelite, with and without skirts.
Diameters I V", 2 -A ", 3 ".
boss and intended

RAYMART
48

-

: All Raymart products
obtainable from
BERRY'S
(SHORT-WAVE)
LTD.,
25
HIGH HOLBORN, LONDON,
W.C.I (Phone: Holborn 6231)

NOTE

HOLLOWAY HEAD, BIRMINGHAM

I

THE SCIENTIFIC

VALVE
BRITISH

MADE

OPigI7TißÍ'Ueti',

lR1'S
HIVAC LIMITED.

Greenhill Crescent, Harrow on the Hill. Middx.

Phone:

Mr
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POLYETHYLENE
MOULDED CONNECTORS
Fressure moulded by a new process that cannot yet be
described in detail, these fittings are terminations and connections used in electronic circuits. The production of these
polyethylene mouldings in quantity is the result of a new
manufacturing technique successfully evolved by this company.

BRITISH INSULATED CALLENDER'S CABLES LIMITED

NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2
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The standard Spire nut is only
one form, and the most elementary
form at that, of fixing by the Spire
method. There are already over 3oo
special Spire designs, each of which
has been "made to measure," for some
particular job. In most of them no
separate nut or washer is needed. The
Spire fixing is part of the component
itself. It is pretty safe to say that Spire
can simplify moat assembly jobs. Send
us along any ordinary assembly -parts or
drawings. We'll see if we can't cut out
some of the bits and pieces and reduce
the operational time by designing a
Spire assembly. No charge for this. If
If it
it works we'll get your order
doesn't we'll tell you so and there's
no harm done.

oak

THAT'S Fixed THAT!

NP

1506.

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

A BETTER
Simmonds Aerocessories Limited

Cutts

West

Road . London

A

way of fixing

Company

of the Simmonds Croup
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WILL PERFORM

SEALS

The first requirement of a seal is that it shall
be a perfect seal. The second -that it shall
continue to be a perfect seal for the period of
its useful life.

The " STRATOSIL " sealing of Wright &
Weaire VIBRATORS ensures effective operation in all situations irrespective of climatic
conditions. Other principal features include :
All -steel construction, Sponge-rubber lined

n

/t/ alai=

Sealed VIBRATORS

STRATUS IL
W

R

I

G

H

T

&

W

High Road, Tottenham, N.17.

metal can, Non -tarnishable precious metal
driving contact, Contacts ground almost to
optical limits, Mica and steel stack assembly.
" Wearite " Vibrators are available now for
commercial purposes
in
both non -synchronous and selfrectifying types.

E
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NEW OSCILLOGRAPH
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The Mullard High Frequency Cathode Ray Oscillograph type E.805 sets a new standard
for portable instruments and embodies many features previously found only in instruments
twice its size and price. Special features include: High impedance Input Circuit. High gain,
wide band Vertical Amplifier (Sensitivity 5 mV /cm, frequency range 2 c/s - 5 Mc /s). Electronically stabilised power supply. Thos instrument is now available in limited quantities. Write
for leaflet M.503

to:- THE MULLARD WIRELESS SERVICE CO.

LTD., Measuring Apparatus

Section, Century House, Shaftesbury Avenue, W.C.2.

MULLARD
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Monthly Commentary
WIRELESS is about to celebrate
its jubilee ; fifty years ago, in
1896, Marconi came to England
and lodged his application for the
first patent for a system of telegraphy using Hertzian waves. In the following
year that patent was acquired by the newly formed
Wireless Telegraph and Signal Company ; thus
radio waves, demonstrated some ten years earlier
by Hertz, were turned to practical commercial use.
In the earliest days there was not even national
control ; international regulations came later still.
But it soon became obvious that anarchy could
have no place in the world of wireless. Many of
us still have lively recollections of the chaos that
existed in the days before universal adherence to
international conventions, when deliberate jamming of competing " systems " was commonplace.
So far as this country was concerned, control
began with the passing in 19o4 of the Wireless
Telegraphy Act, which gave effectively complete
power to the Postmaster -General, in whose hands
it still remains. Ever since wireless attained years
of discretion -perhaps respectable antiquity is now
the better term -the question has been periodically raised whether it is proper that its fate should
be in the hands of a body to whom it cannot be
more than a mere side -issue. Another aspect of the
matter, to which perhaps more attention should
have been given, is raised in an article by a legal
correspondent printed elsevvhere in this issue.
Reading that article, one is left with the inescapable conclusion that English wireless legislation is
based on an unsure foundation. The law as it
stands is not primarily concerned with ensuring
the good governance of the art in the interests of
all : on the contrary, it aims merely at the establishment of a monopoly.
It is a high'tribute to the benevolent and efficient
manner in which the G.P.O. has in general exercised its monopoly that so few protests have been
raised during the past 4o -odd years against the
nature of our legislation. But we think that the
Control of
Wireless

time has come when wireless is old enough -and

big enough -to stand on its own feet and to have
its own controlling body. One of the strongest
arguments against the existing system is that the
P.O. inevitably finds itself in competition with
those it must control and so can hardly be impartial. When this matter was debated in our pages
some timé ago a contributor put forward a well reasoned argument* that control should be vested
in an independent body which might be called
the " National Radio Commission." We think
that such a body should have jurisdiction over all
forms of radiation within the radio -frequency
spectrum, and not merely over communications.
When wartime regulations are withdrawn, some
additions to our legislative machinery will clearly
be needed. We cannot tolerate a situation where
anyone can apparently set up a 1,000-kW radar
station without let or hindrance or radiate kilowatts of power in the middle of the broadcast band
from an unscreened radio-heating plant. If, as
we think, drastic changes in our control mechanism are needed, now is the time to make them.

* * *
ACCORDING to the information
Government available up to the time of going
Surplus
to press, negotiations between the
wireless industry and the GovernStocks
ment on the question of disposal
of surplus radio stocks are still proceeding. As
the matter is one of some delicacy, the time is inopportune for comment so far as it concerns the
disposal of bulk stocks, through industrial
channels, of equipment and components in general
use. But there is a widespread feeling that means
should be provided whereby specialised surplus
equipment should speedily be made available to
those capable of using it to the best advantage.
For example, much support was given to a suggestion made in our columns about a year ago that
ex- Service technicians should, on demobilisation,
be able to buy test and measuring equipment--the
tools of their trade-on favourable terms.
*

Wireless World, Feb.. 1943
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QUALITY AMPLIFIERS
Circuit Details
IN

1934 there appeared in Wireless World a design for a high -

quality amplifier having an
output of 4 watts. It was a

double -push -pull resistancecoupled amplifier designed for
quality of reproduction first and
foremost, and because of its outstanding performance in this
respect it proved exceedingly
popular. Since that time various
modified amplifiers have been
described and the modifications
have taken two forms ; on the one
hand they have been made to
obtain increased output and on the
other to simplify the amplifier.
The first category of changes
resulted chiefly in alterations to
the mains equipment and output
valves.. A change in the makers'
rating of the PX4 valve, for
instance, permitted increased output to be secured by increasing

OUTPUT STAGE

:

4 -, 8- and 12 -watt Designs

the voltage, while by substituting
PX25 -type valves and further increasing the voltage still greater
output could be secured. The
second type of modification lay in
simplifying the circuit as knowledge of the properties of push pull amplifiers increased.
The
original design had separate bias
resistors for each valve, and these
needed individual by-pass capacitors of large capacitance. It was
later found possible to use a
common resistor for each pushpull pair of valves and to dispense
also with a by-pass capacitor. This
entails no sacrifice of importance,
but rather an improvement, for
the common resistor tends to
correct for variations between

valves.'

The present position is that

' Cathode Bias in Push -Pull Stages; by W. T.

Cocking, Wireless World, March, 1945.

INTERMEDIATE
STAGE

MAINS
TRANSFORMER
RECTIFIER

PHASE

SPLITTER
DECOUPLING AND
SMOOTHING CAPACITORS

SOCKET FOR INPUT
CONNECTIONS

A typical amplifier layout. Notice that the electrolytic capacitors are
mounted well away from _the really hot valves.

there is a number of designs for
amplifiers scattered through Wireless World and dating back to
1934. The designs vary in output
and they progressively become
simpler in detail, but they all bear
a strong family likeness and it is
easy to trace their development
from the original.
On looking through these
designs one is immediately struck
by the fact that there are three
basic designs differing only in output, for the simplifications to the
original amplifier apply whatever
the output. It becomes possible,
in fact, to draw a common circuit
diagram for all three.
This diagram is shown in Fig. 1,
and it will be seen that the
amplifier consists of an input
phase -splitter V1, a resistance coupled push -pull stage Va, V3
and an output stage V4, V5.
There are many other possible
phase -splitting arrangements, but
the one shown here has been found
very satisfactory over a period of
many years, and it is very
doubtful if there is a better for
this purpose. The stage is, in
essence, a cathode follower, but
having a resistance R3 in the
anode circuit which is equal in
value to the cathode resistance
R5. The alternating anode current
flows through both, and as they
are equal in value, the alternating
voltages at anode and cathode are
equal in magnitude but opposite
in phase with respect to earth.
Grid bias is provided by R4 and
the grid leak R5 is returned to the
negative side of it. There is one
point to watch here. There is
heavy negative feed-back from
the resistance R5, with the result
that the input impedance of the
stage is very high. Because of this,
the grid of V1 is more liable to
pick up hum from stray electric
fields than usual, and it is wise to
keep the grid connections very
short. With any reasonable layout
screening should be unnecessary,
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but if hum is found V1, C1 and R1
should all be screened.
Decoupling is provided by R2
and C2 and smaller values than
those specified are inadvisable.
These values should, however, be
in all cases adequate. C3 R0 and
C4 R7 provide the coupling to the
first push -pull stage. It is important for the capacitors to. have high

current, but on subsequent breaking and remaking the circuit there
should be no trace of flicker.
current of only a few microamperes
is sufficient to cause a perceptible
flicker, so that the absence of such
flicker is an indication that the
insulation resistance is at least
several hundred megohms.
Another method, which is simple

3

ences between the two valves.
It does, however, tend to accentuate differences between RO and

and these two components
should be chosen to be as nearly
alike as possible. The usual
20 per cent. tolerance is quite good
enough on their absolute value,
but they should be alike within
much closer limits and some
R10,

u
<

Fig. i. This diagram shows the amplifier circuit and mains equipment for all three output powers.
are needed only for the 52 -watt output.

insulation resistance, since :f they
are at all leaky the operation of
V2 and V3 will be upset. A leak
at this point will do no material
damage, however, but in the
coupling to the output stage a
leak in C5 or C0 may damage
V4 or V5, so that it is particularly
important to make sure that these
capacitors have good insulation.
If a proper measurement of
insulation resistance cannot be
made, a somewhat crude test
usually gives a satisfactory indication of the state of the capacitor.
This is to connect it in series with
a 1,000- ohms -per-volt voltmeter
to a 200 -volt or higher supply.
On making the connection the
meter needle will flick upwards
slightly because of the charging

to apply to capacitors in the
complete amplifier, is to check the
anode current of the following
valve, with the grid leak shortcircuited and normal. Thus, if it
is desired to check C5, insert a
meter in the anode circuit of V4
and note the current. Short circuit R11 and again note the
current. If all is in order the
two readings should be the same,
but if C5 is leaky, the second
reading will be lower than the
first.
The first push -pull stage comprises V2 and V3, with the coupling
resistors R9 and R10. A common
bias resistor R3 is used and has
the effect of providing a selfbalancing action to the stage which
partially compensates for differ-

y.41R15

and

C50

per cent. is ideal. By checking
over a few resistors one can
usually pick two sufficiently alike.
These remarks also apply to
R3 and R5, since their values
control the input to the push-pull
amplifier.
The output stage has a pair of
push -pull triodes, again with a
common bias resistor R10, and
anti -parasitic oscillation resistors
R13 and R14 are included. It is
an additional help to arrange the
layout so that the grid leads of
V4 and V5 and the anode leads of
V2 and V3 are very short.
The mains equipment consists of
the usual full-wave rectifier V0
and a two -stage smoothing circuit,
and is quite conventional. R15
and C10 are needed only when
2
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PX25 output valves are used and
R15 then drops the voltage to the
early valves.
So far the amplifier has been
discussed on the general circuit
which is common to all three
outputs and it is now necessary
to consider individually the points
of difference. It may be remarked
at this point, however, that in the
mains equipment allowance has
been made for a current of zomA
to be available for any preceding
feeder or input unit.
For an output of 4 watts, PX4
valves are used for V4 and V5
and are slightly under -run. In
this condition they can be relied
upon to give an exceptionally long
life.
They are operated with
25o volts between anode and
.35 volts grid bias.
cathode and
Allowing for a small drop in the
output transformer, the HT supply
needed is 295 volts, and the
current is 7o mA, 35 mA per
valve. An anode -to -anode load
of ro,000 ohms is then required.
The penultimate stage 'takes
some 8.4 mA and V1 needs about
- 1:2 mA, so that the amplifier as a
whole needs just on 8o mA.
Allowing 20 mA for any preceding
unit, the mains equipment is
designed for an output of loo mA
at 30o volts in round figures. A
total resistance of 500 ohms is
allowed for the two chokes, making
the rectifier output 35o volts at
roo mA. This is obtainable with
a valve such as the 1.114. for V8
with a transformer winding of
about 325 -o-325 volts.
For an 8 -watt output the same
valves are used in the output
stage and the bias resistor is
unchanged. The valves now work
with 30o volts anode -to- cathode
and need some
45 volts grid
bias. Under these conditions they
take 5o mA apiece, and the total
HT supply becomes 35o volts at
13o mA. The drop in the chokes
becomes 65 volts, so that the
rectifier output needed is some
415 volts.
The current of 13o mA is rather
beyond the rating of the U14, so
that the Ur 8 should be used.
Of course, if the preceding stages
do not take more than ro mA
the total current becomes only
120 mA and a U14 is still permissible.
The output stage needs a load

-

-

of 6,400 ohms under these conditions and it requires 45 volts
peak input per valve instead of
35 volts. The penultimate stage
is now fed from a 35o-volt line
instead of a Soo -volt, so that its
output is automatically increased.

The amplifier as a whole needs
z8 per cent. more signal input for
the 8 -watt output than for the
4 -watt.
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It will be seen that the only
changes between the 4- and this
8 -watt amplifiers are in the voltage
ratings of C8 and C9, the load
resistance of the output stage,
the rectifier valve V6, and the
mains transformer.
In the case of the Iz -watt
amplifier, the main change is in
the use of PX25 output valves.
These need 400 volts anode -to-

CIRCUIT VALUES
Components common to all three

amplifiers
Resistors
Tolerance : ± 20 per cent.

Rating I watt

R1

R2
R8
R4
R5
R8

R,

=
=
=
=
=

= 470 S2
= 33,000 S2*
= 33,000 S2*
= 0.33 MD
= 0.33 MD
= 47 12
= 47 S2

R8
R9

2.2 MS2
33,000 Q

33,000 S2*
2,200 Q
33,000 S2*
0.47 MS2
= 0.47 MS2

Rl0
R11
R12
R13
R14

R3 and R8 should be picked as
nearly alike as possible, also R9 should
have the same value as R19. A tolerance of 20 per cent. on absolute value is
satisfactory, however.
*

L3

DC resistance
of the two to-

= 10-20H 150 mA.
= 20-30H 150 mA. gether should

be about 500Q
differing
in the three
Components

amplifiers
Resistors
Tolerance : ± 20 per cent.

4 -watt

12 -watt

8 -watt

0

R15

0

R t4 4705 5W 4701 5W

4,700Q 5W
10052 2W
+150123W
in series

Wattage ratings are minimum and
should be doubled if good ventilation is
not provided.
Capacitors '
Working Voltages
4 -watt

8 -watt

12 -watt

Cl 0.01µF
8µF
03
03

350 V
350 V

350 V
350 V

450 V
450 V

µF

350 V

350 V

450 V

8µF
8µF
4µF
8µF

350 V
350 V
500 V

350 V
400 V
550 V

450 V
550 V
700 V
450 V

4
fiC5

08
C7
C8
Ca

010

I0.1

Valves
4-watt 18-watt 12-watt
Group A
Vl ...
V2,

V,

V4, V5
Ve ...

...
...

Pre-amplifier
Group B

V1...

Chokes
L1

Output Transformer
The power- handling capacity must
suit the particular amplifier and the
ratio must be such that it matches the
speaker impedance to the load required
by that amplifier. The loads are
4 -watt, 10,000 Q ; 8 -watt, 6,400 D
and 12 -watt, 6,000 D.

Not
Not
required required

Vß, V8
V4, V5

8...

MH4
MHL4
PX4
U14
MH4

MH4
MH4
MHL4 MHL4
U18
MH4

U18
MH4

6J7
6J7
PX4

6J7
6J7
PX4

6J7
6J7
PX25

PX4

PX25

5Z3
5Z3
5Z3
...
6J7
6J7
Pre -amplifier 6J7
types,
are
4
-volt
Group A valves
while Group B are 6.3 -volt wherever
suitable t'ypes exist. There is no
equivalent to the PX4 and PX25
in the 6.3 -volt range.
NOTE. -Any other equivalents of
the valves in these groups may be
Ve

employed. The 6J7 (or 6J7G, 68J7)
is a pentode and should have screen,
suppressor and anode pins joined. An
alternative is the 605 triode. Types
EF6 and EF36 can also be used if screen,
suppressor and anode are strapped.

Mains Transformer
For Group A Valves
12 -watt
8 -watt
4 -watt
4V 4A
4V 4A
4V 2.5X
Wa 325- 0 -325V 375- 0 -375V 470- 0 -470V
150mA
130mA
100mA
4V 6A
4V 6A
4V 6A
W3
4V 4A
4V 2A
W4 4V 2A
C.T.
C.T.
C.T.
For Group B Valves
5V 3A
5V 3A
W1 5V 3A
325 -0-325V 375 -0 -375V 470-0-470V
150mA
130mA
w2 100mA
w3 6.3V 2A 6.3V 2A 6.3V 2A
4V 4A
4V 2A
w4 4V 2A
C.T.
C.T.
C.T.

W1

Primary to suit supply mains.
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31 volts grid bias
cathode with
and take 62.5 mA apiece. The
HT supply then jumps to 450 volts
at x55 mA. R15 is introduced to
drop the voltage to 30o for the early
stages and a by-pass capacitor
C10 becomes necessary. The unsmoothed voltage needed becomes
53o and a Ux8 rectifier is again
suitable. There is now a considerable increase in the capacitor
voltage ratings needed and
together with the higher voltage
mains transformer the power
supply becomes more expensive.
The output stage needs a 6,000ohm load.
Precise details of the values
and ratings of components are
given elsewhere, but it may be
remarked that the voltage ratings
given for capacitors are minimum
working _ones. They are safe
ratings for new good -quality components, but if only old stock is
available it is a good plan to pick
capacitors of higher rating.
The resistor wattage ratings
specified are adequate, provided
that the ventilation is good. If it
is not, the rating should be at
least doubled in the case of the
higher-wattage resistors. Even
then it is bad practice to use poor

ventilation, for it means that the
heat generated in resistors and
valves raises the temperature of
the whole equipment and this is
likely to be harmful to the life
of the capacitors.
If the usual form of chassis
construction is adopted, it is a
good plan to keep the hot parts
above the chassis and the cool
ones below. Mount all resistors
of over r -watt rating above the
chassis and keep all capacitors
away from hot parts.
It will be noticed that the
ratings given for capacitors are
somewhat higher in the case of
the 52 -watt amplifier than for
the others, in spite of the fact
that the working voltages are the
same. The reason for this is that
higher voltages exist when the
equipment is switched on and
before the indirectly heated valves
start to draw current, and the
capacitors must withstand this

5

been reduced to 30o volts as in
the others. This was felt to be
undesirable, however, because the
output valves need a bigger signal
input in this amplifier than in the
others and a somewhat higher
anode voltage on the preceding
stage is consequently desirable.

-

SCREEN -GRID

CIRCO T OF
RF VALVE

RADIO

voltage.

In both the 4-watt and x2 -watt
amplifiers the HT voltage for all
valves except the output is nominally 30o volts, but in the 8 -watt
amplifier it is 35o volts. By
including R15 in this last amplifier
the voltage could, of course, have

OUTPUT
TRANSFORMER

RESERVOIR

CAPACITOR

SMOOTHING
CHOKES

An under -side view of the amplifier. The cut -out in one corner of the
chassis is merely to clear the speaker pot, for space is restricted in the
cabinet used for this amplifier.

www.americanradiohistory.com

Fig. 2. A pre -amplifier to correct
for recording deficiencies is usually
necessary. The resistors can all be
of i -watt rating except for the
roo,000 -ohm, which should be
i -watt. The capacitors should be of
350 -volt rating for the 4- and 8 -watt
amplifiers and of 450 volts for the

Ií-watt.

The point should be borne in mind,
however, when working out dropping resistor values for any early
valves.
The signal input needed by V1
is approximately 2.5 volts RMS
for full output. It is slightly less
with the 12 -watt amplifier and a
little more with the 8 -watt. It
can be fed directly from the
detector of a receiver, therefore,
but an extra stage will usually be
necessary for a gramophone pickup. This stage must provide the
amplification necessary to bring
the pick-up output up to the 2.5
volts needed by the amplifier, and
it should also have a characteristic
rising at low frequencies to correct
for the normal loss in the record- ing.
The amplification required is not
high, for there are but few pick -ups
giving a smaller output than 0.25
volt and some give well over
x volt.
An amplification of some

N'íreless World
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ro times, to suit pick-ups giving

from o.25 o.5 -volt output, will
therefore meet most needs.
A suitable pre -amplifier and
corrector is shown in Fig. 2, and
with a valve of the MH4 type the
amplification is about 6.5 times.
This is sufficient for most pick -ups
and caters for types having outputs exceeding 0.4 volt. The gain
control is placed after this valve

that it can function on both
radio and gramophone.
This
makes it necessary to be careful
to avoid overloading in this
corrector stage. There is little
fear of this with the magnetic
type of pick-up, but it is not
unlikely with the piezo -electric
crystal kind, which has a large output. If this effect is found the pickup should be shunted by a fixed
potentiometer so that only part of
so

WIRELESS
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its output is applied to the valve.
The pair of contacts on the
" radio - gram " switch labelled
" Screen -grid circuit of RF valve "
should be wired in series with the
screen -grid connection of one or
more of the RF stages, so that the
screen voltage is removed on
gramophone to prevent the breakthrough of radio signals. The
connection should be made at a
point of low RF potential.

LEGISLATION

Attitude of English Law to Radio Transmission
the radio engineer, a
transmitter is a device for
producing radio- frequency
oscillations, which are radiated
in the form of electro- magnetic
waves and of which a BBC transmitter and the neighbour's
vacuum cleaner are merely two
extreme examples. The inevitable, but unfortunate, system of
controls which the complexity of
modern civilisation demands has
not, in the case of radio transmitters, included the type of control that the average radio enTO

"

gineer would desire. To him, the
unfettered use of radio transmitters -using the word transmitter
in the widest sense -can only result in chaos and an unwarrantable interference with reasonable
reception facilities.
While the desired control has
been indirectly achieved by the
Postmaster- General's monopoly
over communication transmitters,
the complete lack of control over
sources of radio interference is
something which has frequently
evoked unfavourable comment in
this journal and elsewhere.
The purpose of this present
article is not the suggestion of possible reforms, but merely to discuss the existing legal position in
simple terms. Nobody can seriously consider reforms unless they
are first aware of what is the present state of the law.

Crown's Monopoly. -The impact of legislation upon transmitters has, apart from wartime controls, been purely concerned with
the retention of the Crown's

By a Legal Correspondent

monopoly over the development
of communication systems. With
the fruits of State monopoly over
the Post Office fresh in the
Government's mind, it was logical
that the advent of line telegraphy
in the middle of the last century
should be realised as a further
means of enriching the public
puree_ Hence in 1863 was commenced a series of statutes' that
have vested in the Postmaster General a complete monopoly
over all telegraph undertakings.
The telegraph was defined as
" any apparatus for transmitting
messages and other communications by means of electric signals. "2
The use of wireless as an added
means of communication very
naturally brought about an extension of the Postmaster -General's
monopoly to this new field which
was carefully defined in the Wireless Telegraphy Act of 1904. The
conception of wireless as an extension of line telegraphy is
apparent from the definition given
by the Act to " wireless telegraphy," for it incorporated the
definition of telegraphy that has
already been seen
" any system of communication
by any apparatus for transmitting messages and other communications by means of electric signals, without the aid of
a wire connecting the points
from and at which the messages
or other communications are
sent and received."
:

-

Under the 1904 Act, a wireless
telegraphy station cannot be
operated except under licence
from the Postmaster-General, exampled by the familiar receiving
licence and also the amateur
transmitter's licence. This serves
to stress the attitude of the legislature, which is solely concerned
with the protection of the Crown's
monopoly, the powers conferred
on the Postmaster -General being
confined to the exercise of that
protection. The restrictions on
operating of radio transmitters are
not designed to prevent chaos and
interference, but merely to prevent private persons from carrying on a wireless communication
business in competition with the
State.
Extent

of

" Wireless

Tele-

graphy."-So long as the concep-

tion of monopoly protection is
borne in mind, the limitations of
the definition given to " wireless
telegraphy " are perfectly reasonable. Consequently a licence is
only necessary where there is a
system for " transmitting messages and other communications."
The Oxford Dictionary defines
" communication " as
the imparting, conveying or exchange of
ideas, knowledge, etc.," and it is
only too evident from this that
quite a fine distinction can decide
the necessity of a licence or otherwise.
The erection of a high power transmitter to radiate an
envnodulated carrier does not
appear to require a licence, nor
would a radar equipment. So
that while a licence is not required

-"
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for a train of pulses carrying no
intelligence, 'a licence would be
required for a pulse -modulated
_communication equipment.
It
will also be observed that the
statutory definition given to
" weless telegraphy " includes
what the radio engineer would
normally distinguish from it-i.e.,
'
wireless telephony." It is considerations such as these that reveal the inadequacy of the existing legislation in treating the
operation of radio transmitters
purely as competitors with the
State.
`

-

Wartime Controls.
Let me
hasten to add some words of
warning to the reader recently demobilised from REME, who may
be rashly considering the construction of a radar equipment in
his back -garden Wartime emergency regulations still govern the
use of wireless equipment, and
these repay consideration because
they reveal the awareness of the
Legislature to progress since 1904.
The Postmaster -General was, in
1939.3 given the power to prevent
the use of certain wireless apparatus, except under his written
authority. The wireless equipment brought within the PMG's
scope indicated the concern of the
State in the defence of the
realm
I. Wireless transmitting apparatus- defined as " apparatus
foi making communications by
means of wireless telegraphy,
wireless telephony or wireless
television."
2. Wireless reception apparatus
designed for use as a transmitter as well as a receiver. This,
of course, is intended to include the trans -ceiver.
3. Apparatus other than a transmitter which generates electrical energy exceeding such
number of cycles per second as
may be specified. (The order
could hardly specify radar
equipment, but this description obviously includes such
!

:-

apparatus.)

It should be stressed that the

above merely indicates the type of
apparatus of which the PMG may
restrict the use ; the actual restriction does not come into force until
the PMG makes an order-and
then only to such apparatus as he
decides to include. In pursuance

f

of these powers he has made

orders' restricting both the possession and use of
I. Communication transmitters.
2. Navigational beacons or direqtion- finding apparatus.
3. Apparatus for the remote control of machinery.
The relaxation of wartime controls is something that we all hope
to be not too far distant, but are
we to be left with the pre -war
position in which the State's only
conception of wireless is as a competitor tp its own monopoly over
communications?

:-

Radio Interference a "Nuisance "
Having observed the
comparative immunity possessed
by sources of radio interference,
which can only be overcome by
statutory changes, it is profitable
to consider whether the common
law of the land can be invoked.
The law that has been handed
down to the present era through
centuries -or the " common law "
as lawyers term it, has always
attached considerable importance
to the rights possessed by an
occupier of land in his enjoyment
of that land. Above all, he is entitled " to the comfortable and
healthful enjoyment of the premises owned by him, whether for
pleasure or business."'
The violation of such a right is
termed a " nuisance," and there
are many examples of what acts
amount to a nuisance in the eyes
of the law. For one person to
make such a noise as materially
interferes with the ordinary comfort of his neighbour, renders that
person liable to a civil action for
nuisance, the remedy for which
can either be the actual stoppage
of the source of noise or sometimes
damages. However, it is, rather
naturally, not all noises which
amount to a nuisance and the test
is said to be measured by " plain
and sober and simple notions ob-

?-

taining amongst English people."
Hence while it was decided
that " a 5,000-h.p. dynamo "
amounted to a nuisance', a " low
humming note " from a transformer did not amount to a nuis-

ance.'

The physicist may explain a

" noisy nuisance " in different

terms, but it still means the same
thing. He, for example, might
say Assume that a person installs
:

i

his house a vibrating body acting on the medium of air by communicating to it a certain number
of impulses per second, which
impulses will give rise to waves of
condensation and
rarefaction
travelling through the medium of
air, being communicated to the
neighbour's organ of hearing. Now
if these impulses interfere with the
neighbour's comfortable enjoyment of his property-they
amount to a nuisance.
The radio engineer may well
reply Assume that a person installs in his house an RF radiator
acting on the medium of ether by
communicating to it a certain
number of impulses per second,
which impulses will give rise to
electro- magnetic waves, travelling
through the medium, being communicated to the neighbour's apparatus for detecting such waves ;
i.e., his radio receiver. Surely,
asks the radio engineer, if these
impulses interfere with the neighbour's comfortable' enjoyment of
the BBC programme-why should
they not equally amount to a
nuisance?
Such a question has never been
decided, nor, so far as I am aware,
has the suggestion ever been made
that radio interference might be
classed as a nuisance. Yet such
a suggestion would appear to be
perfectly logical, . especially as
sound and radio waves are but
two examples of wave-motion.
Unfortunately the answer must remain open until the issue is
brought before the Courts.
:

1

2
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SERVICE VALVES
Wireless World for August,
IN 1945, we gave a list of the type
designations of valves used in Navy,
Army and Air Force apparatus, with
their equivalents or near- equivalents in civilian types. This back
number is now out of print, but
reprints of the list can be had from
our Publisher, price 4.0. by post.
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RESTORER

Its Uses in Television and Radar
NOW that television is stretching itself after its 6 -year
sleep, readers who were
beginning to take an interest in
it before the war may be finding
that a certain amount of mental
rust or mildew has accumulated
on their understanding of those
little technicalities that occur in

"CATHODE RAY "
in
hero
his lonely attic, working
through the night by the light of
a candle. Even if the candle is
an electric one, the vision signal
from the transmitter is likely to
be of relatively small amplitude.
By

television circuits. Others no
doubt are having to learn radar
in order to fill the aching voids
left by the early age- and -service
groups, and are coming up against
the same technicalities. One of
them is the cathode follower,
which I discussed at some length
in the November, 1945, issue.
Another is the DC Restorer.
Although less genteel, the
American term " clamping cir =
cuit " is ,more graphic. For the
purpose of DC restorers is to tie
either positive or negative peaks
of a signal down to some fixed
potential instead of allowing them
to wander about whenever the
amplitude changes. For instance,
if Fig. 1a represents a signal
voltage of any frequency-varying about zerp volts, and the
amplitude increases, the final
result in most circuit arrangements
is that the signal voltage extends
farther in both positive and
negative directions, as at b. In
some systems, especially those
employing cathode-ray tubes, such
as television and radar, this fails
to produce the desired effects.
What is wanted is something like
c or d, or even e.
11'11I1

o VOLTS

When the electrician switches on
the dawn, the illumination of the
scene, and therefore the signal
from the transmitter, increases.
This effect will be lost if the
corresponding signal reaching the
grid of the receiver cathode -ray
tube increases both ways, as in
Fig. rb, for the average brightness
will remain much as before and
only the contrast will be increased.
A dim view will literally be taken
of this. What is wanted is more
like Fig. id.
The B.B.C. take care to make
their modulating signal increase
in this way ; it is in the receiver
that it may come unstuck from
its darkness -level base -line. The
culprit in this and other cases is
the coupling condenser or transformer that passes on the variable
or alternating part of the signal
but not the mean level or " DC "
part. Fig. 2 shows the input
portion of a stage of amplification,
with a condenset C to prevent the
highly positive anode voltage of
the previous stage from getting
on to the grid, and a resistor R to
tie the initial grid potential to
whatever negative value (in relation to the cathode) the cathode
resistor is designed to give it. In

-TVVVINT

to cathode). The only way a
signal voltage can be applied to
the grid is for a current to pass
through R
and, as we have
applied a negative bias to prevent
grid current from flowing, the
only current that can flow through
R has the effect of charging up C.
;

INPUT
SIGNAL
VOLTAGE

Fig. 2.

The input portion of an
amplification stage.

it is impossible for the grid to
receive a signal voltage that tends
to be either positive or negative
for any great length of time ; *the
condenser would just charge up
So

to that voltage and then the
charging current would cease to
flow and no voltage would be
developed across R. The purely
alternating part of a signal gets
through all right, provided that
the resistance of R and the
capacitance of C are sufficiently
large for the condenser to have
had too little time to be charged
to any appreciable voltage in one
direction before the signal voltage
has got to work in the opposite
direction.
You would like that again in
slow motion ? Suppose then, for
example, R is r megohm and C is
I microfarad.
Then the time
constant of the combination is
I second ; that is to say it will
take r second for the condenser
to be charged to about 63 per cent.
of the applied voltage. In the
small fraction of a second during
which a signal voltage of any
ordinary frequency remains continuously positive-i.e., one half
cycle -the condenser hardly has
.

(a)

(b)

(c)

(d)

(e)

Fig. 1. A purely alternating signal (a) grows both positively and
negatively (b) ; but one sometimes wants variations in a negative (c)
or positive direction only (d) from zero or from some other chosen level (e).

As a practical example of the
difference this " clamping " makes,
consider the brightness level of a
television scene. Suppose the
opening of a play discovers the

the absence of a signal via C, no
current can pass through R, and
the grid must be at the same
potential as the earth line (and,
of course, negative with respect

time to charge up to any voltage,
and practically the whole of the
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signal voltage is developed across corresponding to changes in the therefore, it has dropped from
+ ro to + 9 volts. It is imR by the small charging current, brightness of a television scene,
and reaches the grid. Which is as which might last many hundreds portant at this stage to realise
of seconds -were reproduced. that the condenser is + r volt
it should be.
What
actually happens with relative to the grid, but is -1 volt
-cycle
half
At the end of that
the applied voltage becomes nega- coupling condensers of reasonable relative to the input, and that the
tive, and has to start replacing capacitance is that a signal such actual potentials of the condenser
any small positive charge the as Fig. 3a reaches the grid like terminals are + Io and + 9 volts
condenser has received by a Fig. 3b. The charge on C adjusts relative to earth. The applied
negative charge. But R offers itself, more or less gradually, until signal then suddenly goes ro volts
As the voltage
less positive.
such a large opposition that the mean voltage is zero.
before reversing process has gone
very far the signal voltage has
INPUT
reversed again. It is as if a
(e)
SIGNAL
O VOLTS
VOLTAGE
sergeant were ordering io,000
men alternately to fill and empty
the Royal Albert Hall, and were
VOLTAGE
+I +0.9 +1.8 +I.6
(b)
ACROSS
Out .. .. In . Fig. 4. Detailed study
shouting " In
. . . Out . . . . " like a boat race
of a train of wayes
+I0
+9I +8.2 +8'4
coach. There would be a con(a) applied to the
VOLTAGE
tinual alternating rush through Fig. 2 circuit, show(c)
ACROSS
the narrow entrances (R in Fig. 2). ing the resulting
across C (b)
_0.9 _H:77.6
But if he were to make up his voltages
The
R (c).
mind one way or the other, the and
VOLTAGE
modified results due
(d)
ACROSS
ultimately
of
men
would
current
to adding a DC
C
It could not continue restoring diode (Fig.
cease.
VOLTAGE
indefinitely.
5) are shown at (d)
(e)
ACROSS
Similarly, then, the voltage and (e) respectively.
reis
If
diode
the
either
in
cannot
tend
across R
direction indefinitely. Over anÿ versed, the voltages
as at (f) and (g),
lengthy period of time, the average are
the direction of
VOL TACE
voltage must be zero, the positive and
f /
ACROSS
the Signal passed on
equal.
being
and negative parts
to the amplifier is
Over a brief period, however, such reversed from posias. a single half-cycle, it can be
tive to negative.
unidirectional. The thing that
decides whether a period of time
VOLTAGE
)
ACROSS
is " lengthy " or " brief " is the

1

i

....

O

nn.

time constant, obtained by multiplying the number of microfarads
(C) by the number of megohms
So to make sure that
(R).
prattically all the signal voltage
reaches the grid, choose R and C
so that their time constant is
much greater (at least ro times
greater) than the longest half-

1.11111111111

(b)
Fig. 3. When a signal such as
Fig. 3a is applied through the
familiar coupling shown in Fig. 2
it loses its unidirectional charac-

teristics and degenerates into Fig.3b.

cycle of any wanted signal. If
you work it out, you will see that
it would be very expensive to
make sure that long -maintained
signal voltages -such as those

To make quite sure that this
behaviour is understood, it should
be followed cycle by cycle for a
little while. This can be done
most easily if the applied signal
voltage is assumed to have a
square or rectangular form, as
represented in Fig. 4a. Again for
simplicity, assume the signal alternates between zero and + ro volts;
and that its frequency is such that
during one half cycle the condenser has time to charge to
one -tenth of the applied voltage.
During the first half-cycle, then,
the condenser charges to + r volt
(Fig. 4b). As the voltages across.
C and R must always add up to
equal the applied voltage, the
voltage across R, due to the
charging current, must be the
difference between the input and
the condenser voltages (Fig. 4c).
By the end of the half -cycle,

across the condenser cannot
change instantaneously, its grid
side must also go ro volts less
positive ; and as It started at + 9
r. If left in this
it must go to
state it would eventually discharge
to the present applied signal
voltage (zero), but, according to
our assumption regarding the
duration of a half- cycle, it only
has time to discharge by onetenth, from r volt to 0.9. Remember again that the voltages
across C and R must invariably
add up to the input voltage, so
during the even half -cycles they
must be equal and opposite to one
another. At the end of the second
half -cycle the grid is at -0.9 volt,
so the beginning of the third halfcycle, when the input again goes
ro volts positive, brings it up to
+ 9.1 ; and as the condenser adds
one -tenth of this to its charge

-
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during the half-cycle the final
grid voltage is + 9.1 -0.91, or
about + 8.2. If you have time
and patience to keep on working
it out in this way for a dozen
cycles or so you will confirm that
the signal voltage at the grid
gradually droops until the positive
and negative amplitudes are equal.
Any change in the positive amplitude of the applied voltage will
produce only a transient unidirectional change at the grid ;
it soon divides itself equally
between positive and negative.
And similarly for a change in the
negative amplitude of the applied
signal.
If the positive half-cycles were
to last, say, twice as long as the
negative, the final amplitude on
the positive side would be half as
great as on the negative, the
average positive and negative
voltages again being equal.
If it is necessary to preserve the
Fig. 4a layout, what is needed is
something to prevent the condenser from accumulating a charge.
Each positive half -cycle of the
signal would then start from
scratch, instead of with a gradually increasing handicap. This can
easily be done by greatly reducing
the resistance of R during the discharging half-cycles-the even
ones-and restoring it to its full
amount during' the others to
enable the positive voltages to be
developed across it.
The obvious solution is a
rectifier, connected across R as in
Fig. 5, so as to pass current when
the grid side goes negative. During
the first half -eycle this diode
rectifier does nothing (except

Fig. 5. How a diode should be
connected to give the signal a
positive polarity as at Fig. 4e.

slightly increase the stray-capacitance) because its anode is negative with respect to the cathode
and the waveform picture is as
;

before.
During the next half cycle, when the amplifier grid goes
negative, the diode conducts and
shunts R by a comparatively low

resistance. So the time constant
is now very short, and the con-

Fig. 6.
is

If a negative -going signal
wanted, the circuit can be
simplified to this.

denser discharges quickly (Fig. 4d)
restoring the status quo.
Every
cycle therefore starts from the
region of zero.
If one wants the signal to work
negatively from zero, all that has
to be done is to reverse the
rectifier. The result is that the
first positive half -cycle makes it
conduct heavily, charging up the
condenser to practically the full
signal voltage (Fig. 4f ).
This
charge, topped up once per cycle,
pushes the whole signal voltage
below the base-line (Fig. 4g). In
these circumstances there is no
need to have any grid bias ; in
fact the best use is made of the
valve characteristics by leaving it
out. The diode is then exactly in
parallel with what is in effect
another diode-the grid and
cathode of the amplifying valve
and becomes superfluous. All this
cleans the circuit up nicely,
leaving only what is shown in
Fig. 6. This is no doubt hailed
with a whoop of recognition as a
specimen of the cumulative grid
detector. But it doesn't do to be
too sure, before finding out the
values of C and R in relation to
the frequencies to be handled. If
they were designed for DC restoration, they might be quite unsuitable in a grid detector, where what
is wanted is audio -frequency
restoration. It is at this point one
can easily become muddled ; so
let's get these frequencies clear.
The stuff that comes from an
ordinary broadcasting station consists of radio-frequency waves that
vary in amplitude at an audio frequency rate according to the

-
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sort of noise that is going on in
front of the microphone. Fig. 7a
may do to represent a sample.
The audio -frequency voltage is
here non- existent as such, because
the average voltage (shown dotted)
taken over any AF cycle is zero.
If such a signal is applied to a grid
detector, it behaves exactly according to the foregoing explanation of a negative -going DC
restorer, and the result is Fig. 7b.
Here the average voltage, again
shown dotted, varies at audio
frequency ; and it only needs the
RE voltage to be smoothed out in
order to look something like the
currents from the B.B.C. microphone. But whereas in the DC
restorer the time constant can
sometimes hardly be made too
long, in the grid detector it is
important to make it not only. long
compared with the RF cycles, but

1111111
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(c)

Fig. 7. Although Fig. 6 represents
also a grid detector circuit, designed to convert modulated RF (a)
into a unidirectional signal (b)
from which the AF can be extracted, unsuitable choice of values
of C and R might give (c) instead.

short compared with the shortest
(i.e., highest frequency) AF cycles.
The result of breaking this rule by
making C and R as large as
possible is suggested by Fig. 7c.
The condenser is fairly quickly
charged through the low-resistance
grid- cathode path, and soon
reaches the peak amplitude of the
RF signal. But the discharge
through R, being very slow corn -

pared with the AF variations,
keeps the mean grid potential

January 1946

Wireless World

almost constant. So the AF is
largely ironed out. This can be
demonstrated by connecting a
large capacitance in parallel with

IT

VF rate, and in the three samples
shown its amplitude is only
slightly more than " BLACK," so
a dim scene is depicted. The fourth
sample shows a similar amount of VF
contrast in a brighter
(a)

--f

DIM
BLACK
SYNC.
O

VOLTS

O

VOLTS

Fig. 8.

c/s or more (known as VF): The
synchronising signals come into
this range. The third is a comparatively slow variation in the
amplitude of the carrier, or even a
stationary condition, corresponding to the average brightness of
the scene. Its range goes down to
zero frequency.
Fig. 8a illustrates three consecutive lines of a television picture.
The RF cycles are so numerous
that they can be represented only
by shading, and you have to
imagine them. Their amplitude as
far as the dotted limits is for
synchronising purposes only, and
is designed to have no effect on
the receiving tube. The interruption at the end of every line causes
the cathode ray at the receiver to
trip back to start a new line.
During each line the RF varies at

Sample tele-

vision waveforms
(b)

(c)

the detector condenser in a receiver. The high audio frequencies
suffer most. It is in AGC that the
DC restorer finds its vocation in
this sort of receiver.
Remembering that we are supposed to be thinking about television, or perhaps radar ; consider a television " signal. ' It
has three lots of frequencies. First
there is the carrier frequency,
which is very high RF, say
40,000,000 c/s or more. Then there
are the variations in amplitude of
the carrier, corresponding to variations in light over the scene,
covering a range of 25- 2,000,000

scene.
In the television
receiver the time constant of the detector
obviously has to be

showing three consecutive lines from
a dim scene and one
from
an otherwise
similar bright scene. (a)
represents the RF as
broadcast,(b)thefiltered
output from the detector, and (c) the result of
passing (b) through a
coupling condenser.

very short indeed to cope with the
highest VF, and the ordinary grid
detector won't do. A special diode
is generally used, but in principle it
is the same. As the cathode-ray
tube is brightened by making its
grid less negative, the output of
the detector (if sufficient to work
the tube direct) must be positive -

cycles. But if for 'any reason it is

necessary to pass the resulting
" VF + DC " signal through a
coupling condenser-almost inevitable if a VF amplifier is used
the signal output " droops " in the
now familiar manner until it
becomes as much negative as
positive. Although the negative
synchronising signal sticks out
much more with a bright picture
than with a dim one, its duration
is so slight that it doesn't affect
the VF level much, and most of
the brightening is lost, as in
Fig. 8c. So a DC restorer must be
added to clamp the tips of the
synchronising signals to some
suitable fixed potential so as to
raise bright scenes above dim ones.
Talking about " some suitable
fixed potential " reminds me that
one is not obliged to base the waveform on zero volts. Fig. 9, for
example, shows Fig. 5 modified to
bring the base -line to -2o volts.

-

going, as shown at Fig. 8b, where
the modulation has been recovered

and the RF smoothed out. The
detector acts also as a DC restorer,
and gives a greater voltage output
for the greater RF amplitude
shown in the fourth line (even
though the VF amplitude is
similar to that in the other three),
and the CRT brightens visibly.
The detector is able to do this
although its time constant is very
short, because the " DC " is represented by the amplitude of the RF

Fig. 9. Example of a DC restorer
giving a base -line other than zero
volts ; in this case 20.

-

Fig. io.
echoes

A radar trace without
;

base -line above zero.

As regards radar, there are
plenty of possible applications.
You have no doubt seen pictures
of the way echoes are shown on the
CRT in- some types of radar. The
beam is being- swept horizontally
by the efforts of a time -base
generator, and any echoes picked
up show as vertical deflections. If
the trace were clear from echoes,
and only the " ground ray " were
being received, the signal via a
coupling condenser would set the
base -line very slightly above zero
(shown dotted in Fig. io). If a
number of large echoes, or interference voltages, were to come up,
the signal below the dotted line
would then outweigh the thin
strip above, and the trace would
move upward to restore the
balance. Such a shifting base-line
would be a nuisance, so a DC
restorer can be used to anchor it.
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Test Report

Mó del 15A

PYE

AC Table Model Superhet
(3 Valves--Rectifier) :
Price £15, Plus Tax £3 4s. 6d.

THE designers have succeeded

in giving an effective and
versatile performance with
an economical circuit. An attractive walnut veneer cabinet of
adequate size (.18in. X rain. X
9in.) makes a welcome relief
from standardisation without suggesting undue extravagance. The
tuning dial is well lighted and
easy to read and the controls are
well spaced at table level.

Circuit. -Three stages are used,
their functions being frequency
changing, IF amplification and
combined detection and power
output. A transformer with high impedance primacy couples the
aerial to the frequency changer
and the arrangement gives efficient
coupling on both indoor and
outdoor aerials.
The triode -hexode frequency
changer is followed by a pentode
IF amplifier operating at 465 kc/s.
Both these valves are controlled
by AVC derived from the primary
of the output IF transformer. The

signal and AVC diodes are combined with the output stage which
is a pentode rated to give 4 watts.
Tone control is effected in four
stages by negative feedback between anode and grid circuits of
the output valve. The feedback
is through a complex resistance capacity network which is varied
to give different degrees of feedback in top, middle and bass.
Complete circuit diagram.

An
interesting feature is the tone
control system which makes use
of negative feedback in the output
stage.

tion of all worthwhile stations.
Self- generated heterodyne whistles
were noticeable on all three wavebands but were confined to gaps
between stations when sensitivity
under the influence of AVC was a
maximum.
The reproduction of speech and
music is free from any noticeable
resonance and there is sufficient
bass response to give adequate
balance. The " Fi " position of
the tone control gives a better
nigh - frequency response than
most pre -war table models and
can be usefully employed when
listening to the local station. In
the second position (" Bri ") the
top response is about average and
this is the setting one would normally use on foreign stations.
There are two further degrees of
top cut marked " Mr " and

WAVERANGES
16.3 -51.8 metres
Short
Medium 185 -575
1000 - 2000
Long

There is provision for a gramophone pick -up which also enjoys
the full range of tone control.

Performance.-Sensitivity

is

exceptionally good on all wavebands. During the period of test
excellent signals were received
from America, Singapore and
Australia.
Selectivity is entirely satisfactory and gives adequate separa-

INTERMEDIATE

47

FREQUENCY

465 kcls

70 pF

70 pF

50 pF

50
5

pF

.50 pF

pF^a

-o

ECH 35

l

.

50 pF

FREQUENCY
CHANGER

47

kft

50 pF

0.005

pF

60 pF

01pF

22

fl

570 pF

kfì
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and well thought out. Instead of
the usual tangled undergrowth of
resistors, etc., overlying the valve
holders one finds ample space for
a soldering iron to reach every

" M2 " which may be needed in
cases of severe interference.

-

Constructional Details. The
is very easily with-

chassis

z3

The chassis is easily lifted out after removing only two screws.

Detachable

leads are provided for the loudspeaker connections.

joint without fear of charring
the insulation of neighbouring

drawn from the cabinet. Plug-in
connections are provided for the
loudspeaker, the control knobs are
of the push -on variety and only
two screws-readily accessible
from the back of the set -are
used to secure the chassis. It is
not even necessary to remove the
chassis in order to examine the
underside wiring which is reached
through a large rectangular hole
in the base of the cabinet.
By comparison with pre -war
sets, the wiring layout is simple.

39

wires.
Switch contacts are. easy to get
at and the slow motion tuning
drive is of simple design in which
the replacement of the cord
should present no difficulty.
An engraved tablet on the back
of the chassis gives the valve
types and their position in the set.

Makers.-Pye Radio Ltd., Cam

bridge.

EXTERNAL SPEAKER
IMPEDANCE 2-0 OHMS
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AMATEUR LICENCES
FOLLOWING further discussions
between the Radio Society of
Great Britain and the General Post
Office, it has now been announced
that the re -issue of transmitting
licences to all pre -war holders requiring them is to commence forthwith.
For the present transmission will
be restricted to the 28 ;29 Mc /s and
the 58.5 -6o Mc / s bands.
The anomalous artificial aerial
licence is discontinued and pre-war
holders of such licences will be
transmitters.
allowed
radiating
However, a morse test will be
required, but in the case of those
who have served in one or other of
the Signal Services during the past
few years in trades where proficiency
in morse is essential, this may be
waived.
The granting of authority to use
higher power than generally permitted before the war makes welcome news. The new licences will
allow up to too watts input on the
28 -29 Mc /s and 25 watts input on
the 58.5 -6o Mc /s bands respectively.
This concession will be granted for
both telegraphy and telephony to
previous holders of the full licence;
pre -war artificial aerial permit
holders will be allowed, initially, 25
watts input on both bands for telegraphy only.
Operating conditions and station
management remain much the same
as hitherto, but in view of the
slightly marrow bands envisaged
particular care will be required in
monitoring transmitter frequencies.
The avoidance of interference with
other services outside these amateur
bands is the onus of the station
operator.
The insistence on the use of the
call " Test " when inviting cooperation of other amateurs has
been waived, due, no doubt, to the
changed status of the new licences;
these now become amateur as distinct from experimental licences.
Discussions continue regarding the
use of the 1.7, 3.5, 7 and 14 Mc /s.
bands and also in respect to nest
allocations in the VHF part of the
radio spectrum. There is also the
question of the issue of permits to
those who were not licensed before
the war, and it hoped that an
announcement on this matter will
shortly be forthcoming.
It is learnt that amateur activitie>
have already recommenced in the
USA and Canada. The frequenc\
allocations are temporarily: 044 148 Mc / s, 56 -6o Mc / s and 28 -29.7
This introduces a new 2Mc /s.
metre band and there will later be
a new 5 -metre band between 5o and
54 Mc /s, which will replace the present allocation.
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RECORDING

Some Technical Details of the New Equipment
By H. DAVIES, M.Eng., A.M.I.E.E.
(Research Department, British Broadcasting Corporation)

F the various systems

of sound recording used
by the B.B.C., lateral recording on cellulose coated discs has so far been found to have the
idest application, and its use has greatly increased
in recent years. None of the disc recording equipment available, however, has entirely met the
requirements of the service, and a new equipment,
which is the subject of a number of patent applications has recently been developed by the B.B.C.
Research Department.
Since, in practice, recordings must often be made
under rushed conditions, the aim has been to make
an equipment which is both easy and quick to operate
and which will at the same time provide recordings
of the highest quality consistently and with a minimum of special attention and maintenance. The
general construction is therefore robust, with almost
complete enclosure of the working parts, but at the
same time attention has been given to accessibility,
so that when the inevitable fault does occur the
faulty unit may be replaced with the least possible

delay.

In addition to these general and basic requirements,
some special features which experience has indicated
to be desirable are incorporated. For example,

Fig. r

provision is made for reproducing and listening to
a recording whilst it is being made, and to enable
full advantage to be taken of this a special " blow
and suck " swarf removal system has been developed
which is both reliable and sufficiently quiet to permit
of loudspeaker listening in the same room.
A recording " channel " is an equipment capable
of making continuous recordings of any duration,
and it consists of two recording machines with a
central control desk, as shown in Fig. r. Each
recording machine is self -contained, with the recording amplifier and its supply unit housed inside
the pedestal, while the control desk contains the
replay amplifiers and the electrical equipment which
is common to both machines.
The recording amplifier and its supply unit have
wheels which run on rails built into the machine.
These rails are continued on the inside of the machine
doors, so that when a door is opened as in Fig. 2
it forms a shelf qn which the amplifier or supply unit
can run as soon as the connecting cables have been
unplugged.
The recording amplifier contains the necessary
frequency weighting networks, including the " radius
compensation " circuits which increase the amount

General view of Type D recording equipment.
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that are fed to the cutter head
progressively as it approaches the centre of the disc.
This is commonly done to provide some compensation
for the loss of top that occurs on reproduction.
The maximum power output is, of course, much
greater than the power actually used, since the cutter
of high frequencies

15

tingency which at each step becomes more remote.
The amplifier output has therefore been fixed at
approximately 75 V /A, which is about as high as
can conveniently be combined with the advantages
of modest HT voltages, and is sufficient to meet all
normal, requirements. On the rare occasions when
still more power is needed, a device known as the
" overload protector " comes into action and prevents
distortion occurring. In effect the " overload protector " keeps watch on the voltage and on the current
delivered by the output stage., ready to reduce the
gain of the amplifier if it is necessary to prevent the
maximum values for undistorted output being
exceeded. The action is somewhat similar to that
of a limiter, but the " protector " is not concerned
with the general level of the programme ; it operates
only when required to prevent the output stage being
overloaded. By this means an amplifier of relatively
modest size may be safely employed without distortion occurring on those few occasions when a
greater power could be used.
overload protector," of course, operates
The
only very rarely, and when it does the operator is
informed by the amplifier pilot light on the control
panel blinking. This light also blinks during the
time that the amplifier is warming up after being
switched on. By means of selector switches all
the feed currents and voltages in the recording
amplifier can be read on the large square meter
seen on the control panel in Fig. 2.
`

Fig. 2.

Amplifiers in the recording unit are readily
accessible.

head is inductive and the amplifier must therefore
be able to deliver both the voltage corresponding
to peak level at the highest frequencies and the
current cbrresponding to peak level at the lowest
frequencies. This product of maximum volts and
maximum amperes is considerably in excess of the
volt- amperes actually taken at any moment. But
even with, say, 75 V/A available and using a cutter
head of quite normal sensitivity, occasions may
arise when the power is scarcely adequate, for a
peak level at high frequency may occur when the
cutter is near the centre of a 331 r.p.m. disc where
radius compensation Is a maximum. Such a contingency may be quite rare, but when it does occur
the voltage required will be considerably increased.
Provision must obviously be made to meet such a
case, but to do so simply by increasing the amplifier
power has disadvantages both economic and otherwise, for doubling the amplifier output gives only
3 db more power, which in itself is insufficient,
yet each successive doubling involves more expense
and bulk than the last, and provides against a con-

Fig. 3.

Control desk -view with amplifiers detached.
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Fig. 3 shows an inside view of the control desk,
with one of the doors removed. The replay amplifiers, one of which is shown withdrawn, are housed
in an elastically mounted box to protect them from
vibration or shock. Underneath is a high -gain
loudspeaker amplifier with 12 V/A output, and,
partly withdrawn, a supply unit. Any unit can be
instantly withdrawn on removing the plug connector,
and the feed currents can
be measured on the central
meter.
The recording machines
are designed to give turntable speeds of 33¡ r.p.m.

The idler wheel, with its self -lubricating bearing,
is mounted on a link mechanism which is arranged
to give a certain amount of servo action whereby
the pressure of the idler wheel on the driving surfaces

automatically adjusts itself to the torque being
transmitted. Relatively light working pressures
can therefore be used without wheel slip and consequent irregular wear occurring whenever the drag
on the idler wheel is increased. This, of course, will
happen during starting
and whenever a disc is put
on or removed while the
turntable is running. It
is arranged that the action
of changing the turnand 78 r.p.m., to traverse
table speed will automaeither from outside to
tically change the radius
inside or from inside to
compensation circuits and
outside of a disc, and to
will suitably adjust the
give a continuous adjustamount of servo action
ment of groove pitch from
obtained.
96 to 136 grooves per inch
When the turntable is
in either direction.
stopped the idler wheel
The turntable is driven
withdraws from contact
by a h.p. 1,50o r.p.m.
with the driving and
3 -phase synchronous
driven surfaces, so that
motor which, with its
flats " do not develop,
shaft vertical, is attached
and a brake is autoto the machine frame by
matically applied so as
three sets of elastic
to bring the heavy turnmountings disposed so
table to rest in about
as to give adequate stathree revolutions. When
bility and, at the same
starting a simple snap
time, to reduce the vibraaction of the control
tory forces reaching the
knob causes the idler
machine frame to a negliwheel first to engage
Bible value. The motor
with the driving and
drives a lay-shaft by a
driven surfaces, after
coupling
which
was
which power is applied
specially developed for
to the motor. Thus no
the purpose, and which,
skidding of the idler
Fig. 4. Close-up of turntable drive showing change while stiff torsionally, is
wheel occurs. This drive
speed control and idler wheel.
very free in all other
mechanism, some details
ways.
This coupling
of which are shown in
effectively prevents transmission of vibration from Fig. 4, gives recordings which are for all practical
the motor to the lay-shaft. The top of the lay-shaft purposes wow -free.
is stepped, and the turntable can be driven at either
Fig. 5 shows a view of the top of the recording
of the two speeds by engaging a Neoprene idler wheel
machine.
Within the box -like unit on the left and
between the larger or the smaller diameter and protected by the detachable covers, is a fine pitch
the rim of a wheel which is mounted on the turn- feed screw and two rods on which the moving member,
table shaft.
the carriage, can slide. The carriage, which is driven
The vibration on the motor has been isolated from by or disconnected from the feed screw by a retractable
the lay-shaft by the coupling and from the machine self -aligning nut' projects, and the front portion overframe by the elastic mountings, and the lay -shaft hanging the turntable can rotate. This portion, called
runs at the correct speed, free from vibration. The the Traverse Head, is shown in Fig. 4 latched in the
idler wheel, therefore, need function only as a form working position. When it is necessary to put a
of toothless gear, and its performance in this respect disc on the turntable or to remove one from it,
need not be compromised by the need for preventing the push button on the front of the Traverse Head
too much vibration transmission through the wheel as is pressed, and it immediately rotates round the push
is the case in the conventional arrangement with an button to the position shown in Fig. 5. For replacing
idler driven direct from the motor shaft. Even with the cutting stylus it can be rotated a further 120 deg.
this simplication of its duties, however, the idler wheel so that the stylus projects conveniently towards the
must still meet a number of conflicting 'requirements, operator. The machine in Fig. 2 has its Traverse
and the wheel actually used has been adopted only Head latched in this position. It is released by
after a considerable amount of investigation and pressing the button and returns itself to the horiexperiment.
zontal position. An adjustment is provided which
'

-
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raises or lowers the Traverse Head to compensate
for different thicknesses of disc and different lengths
of cutting stylus.
Within the Traverse Head is a pivoted arm
carrying the cutter head, and a damped vibration
absorber to prevent " patterning " or cyclic variations
in the depth of cut on the disc. The cutter head,
which is a B.B.C. desigii, is shown. in Fig. 6 with a
penny giving a comparison of size. A full description
of its construction and performance cannot be given
here, but briefly it consists of a double rocker, or
balanced, armature, supported between its pole
pieces by torsion bars. In addition to the main, or
operating, coil it has an auxiliary winding which is
connected to an intermediate stage of the recording
amplifier to give negative feedback. The head has
no adjustment of any kind, for there is nothing in

the construction to deteriorate with age, and if the
head is properly made in the first place its performance will be maintained indefinitely, provided
there is no gross mechanical damage.
Grease, or, more usually, oil is used for damping,
but as the top resonance in the dry state is at about
io kc /s damping is not critical and does not affect
the performance in the middle frequency range.
When oil is used the head must be replenished at
intervals, but this is a simple operation, and the head
can quickly be removed for this purpose since the
eleçtrical connections are made via a built -in socket,
shown in Fig. 6. This socket has two connections
for the main winding and two for the feedback

iy

desk a push button which will energise the scrolling
motors of both machines simultaneously, and this
gives a convenient arrangement of cue marking,
since synchronous points on two discs can be indicated by a momentary increase in groove pitch.
Normally recordings are made with the cutter
head traversing from the outside to the inside of
the disc, and at the end of each recording it is moved
outwards by hand to the proper position for starting

Fig. 6.

Type 131/B cutter head used in the Type D

recorder.

the next recording. But several different sizes of
blank may be used, depending on whether the recording is being made at 78 r.p.m. or 33} r.p.m.,
and on whether the disc is to be processed or not,
and for each blank size there is a correct diameter
at which the recording should start. To enable the
various starting positions to be found quickly and
winding.
accurately a row of interlocking push buttons is
The feed screw is normally driven by the turn- provided on the top of the machine, one button for
table through an adjustable -ratio friction gear, and each size of blank, and one to cancel. If, say, the
the number of grooves per inch and the direction of " i2in. diameter " button is depressed, a mechanical
traverse to which this is set can be read on a scale stop will arrest the outward movement of the carriage
in the rectangular window in the front of the machine. when the cutting stylus is at the right position to
A separate motor is also provided which will drive
start recording on a i2in. diameter blank.
the feed screw at about fifteen times the normal
Since the machine can traverse in either direction,
speed, and this can be used to give a " play -off " push buttons are also provided to arrest inward
or " scrolling " groove or to mark off one item in a movement of the carriage at positions suitable for
recording from the remainder by a temporary increase commencing recording with an " in -to -out " direction
in groove pitch. In addition there is on the control
of traverse. To prevent damage occurring if a
stop were inadvertently left in the
path of the carriage during recording, it is arranged that the stops
are effective only when the carriage
is moved by hand ; as soon as the
feed screw commences to drive the
carriage the stops become inoperative.
Limit switches are also provided.
Their purpose is not merely to
protect the machine against damage
if the carriage is driven too far in
either direction, but also to prevent
the recorded disc being spoilt or
the cutting stylus damaged if this
should occur at the end of a recording. One or other of the two
limit switches operates as soon as
the cutter has passed the predetermined limits of recording, and
this operation stops the turntable and starts an alarm buzzer,
which continues to sound until the
Fig. 5. General view of top of recording machine.

r8
B.B.C. Disc Recording- -

carriage has been restored to its proper position.
The mechanism which renders the push buttons
inoperative when the carriage is power driven also
inserts protective stops in front of the limit switches
when the power drive is removed, and thus prevents
the limit switches being operated accidentally when
the carriage is being moved by hand.
For swarf removal a jet of air is blown across the
stylus to drive the thread towards the centre of the
turntable. There it is collected by suction, passes
through the long curved arm on the right hand side
of each machine, and drops into the tank on which
the arm is mounted.
On starting a recording the curved arm is pulled
to its lower position with the nozzle end close to the
disc. Once the thread has entered the nozzle, however, the arm can be swung up again to the position
shown in Fig. r, and the thread will continue to run
from the stylus up to the nozzle and through the
arm into the tank. If for any reason the thread
should break during a recording the swarf will collect
round the centre of the disc, the blow jet keeping
it out of the way of the cutter and the pick -up.
In due course the suction arm is pulled down again
momentarily, and as soon as the swarf enters
it can be returned to the up position.
This system is both effective and quiet in operation, but some disc coatings give a very large static
charge when cut, and this causes the swarf to adhere
strongly to the disc surface. These discs require
pre- treatment with an anti -static fluid.
The swarf collects in the tanks beneath the curved
arm and is .removed at intervals. A separate pump
exhausts air from these tanks and returns it under
slight pressure to supply the blowing jets, one of
which can be seen in Figs. 4 and 5 attached to the
side of the Traverse Head. The pump returns a
good deal more air than is required for the blow jets,
and the remainder is filtered and blown inside the
machine casings to reduce dust settlement by maintaining an outward air flow.
It is not easy to specify the performance of a disc
recording machine in detail, since it varies somewhat
during each recording, but as a general indication of
the quality obtainable with this equipment it may be
said that at the outside of a 78 r.p.m. disc the overall
response is flat from 4o c/s to 8 kc /s. The background
noise due to the recording machine is negligible
compared with the intrinsic cutting noise, which with
good commercial blanks and cutters is about 58 db.
below peak level. It should be remembered, however, that the figure obtained for background noise
depends on how the measurement is made, and on
what peak level is used, or, in other words, on how
much distortion is tolerated. Unfortunately this
cannot be stated in numbers in a simple or easily
comprehensive manner.
On the other hand, recordings are made to be
listened to, and the final test of quality is whether
a reproduction sounds like the original. With this
equipment a recording may be reproduced while it
is being made, and the loudspeaker may be switched
from the incoming programme to the reproduction
of the recording with a time displacement of a frac-
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tion of a second between them. Recording at 78
r.p.m. with good discs and cutters, even a critical
ear cannot with certainty distinguish between the
two under normal listening conditions with high
grade equipment. Some sacrifice must of course be
made to obtain long playing times, and the average
quality of 33-1 r.p.m. recordings is necessarily inferior
to what can be obtained at ?8 r.p.m." The difference,
however, is hardly apparent to the ordinary as distinct from the trained and critical ear.
Carrying out a listening test when recording a r
kc /s tone provides a very stringent test for wow,
and therefore for the speed constancy of the turntables. The ear of course is notoriously sensitive
to pitch fluctuations on recordings of the piano,
but it is still more sensitive to pitch variations on a
steady i kc /s tone. Nevertheless, in asking a number
of technical listeners to say which was the tone direct
from the oscillator and which was the reproduction
of a recording there were roughly as many wrong
answers as right ones, which is what would be expected if, in fact, there were no differences that the
listeners could detect.

RADIO COUNTER MEASURES
ITT has now been made known what a large part radio

counter measures played in the war. These were not
only defensive, but were effectively employed in an
offensive rôle in our bombing of Germany.
When in 1940 it was planned to use R.C.M. against
the enemy's blind-bombing attacks on this country,
which were carried out by means of radio beams, the
temporary apparatus used for jamming was hospital diathermy equipment. By the time D -Day arrived a
quarter of the output of the Telecommunications Research Establishment was concerned with R.C.M.
Although the B.B.C. used a synchronised system of
transmission which could not be employed by the enemy
as a navigational aid, it was known that the transmissions from Athlone could be used effectively for this
purpose. The transmissions were therefore picked up
and retransmitted from a powerful transmitter in this
country to fox the enemy airmen.
When in the summer of 1941 it was established that
the enemy was using radar to plot our night bombers
for fighter interception, calculations gave the experts its
approximate position, and in December, 1941, aerial
photographs were obtained which led to the famous raid
on Bruneval on Febuary 27, 1942. It was the knowledge gained from captured German apparatus that made
possible the successful development of R.C.M.
One of these made use of an air -borne 'phone transmitter with the microphone placed near the engine or in
the aircraft's fuselage. . Each operator was given a
specified frequency band to watch with instructions to
jam " any German radio telephone he heard.
Another was to jam the enemy's early warning system.
For this a number of high -powered ground jammers along
the south coast were used to " blind " the German
stations across the Channel.
A special airborne receiver which automatically
searched for a transmission and switched on a jamming
transmitter on the same frequency when located was one
of the latest measures employed.
The B.B.C., Ò.P.O. and Cable and Wireless joined
in the ether war when, instead of transmitting noise,
as is the case in ordinary jamming, it was decided to
use a ghost voice to givt confusing and contrary instructions to enemy fighters sent up to intercept our bombers.

ig
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WORLD OF WIRELESS
TELEVISION COMMITTEE

ATELEVISION Advisory Coin mittee, as recommended in the
Hankey Television Report, has now
been set up by the Minister of Information, in hi§ capacity as the
Minister at present responsible for
the television service. He stated
in reply to a question in the House
that the committee consisted of
representatives of the interested
Government Departments and of
the B.B.C.
The Committee has been asked to
press ahead with plans for the restarting of the London television
service and for the extension of the
service to the provinces.
The terms of reference are:
The Television Advisory Committee will advise the responsible
Minister on television policy with
particular reference to the following
points:
(a) The planning, after consultation with industry, of the future
television service, including the
standards to be adopted.
(b) The co- ordination and, where
necessary, the initiation of research
into the principles and practice of
television.
(c) The encouragement of pooling
of television patents and their use
in the national interest.
(d) The investigation of all developments on television at home
and abroad, including its use for
cinemas, bearing in mind the importance of the export trade and the
desirability of the adoption of
international television standards.
The members of the committee
are:

suited for communication with
mobile units of the police and fire
services.
It is hoped to give a description
of this system, which might be
described as diversity in reverse, in
our next issue.
E.R.E.M.A. REPORT
TILE first report of the British
Radio Equipment Manufacturers' Association, covering a full
year's activity since the Association
was formed as part of the Radio
Industry Council, was presented in
November.
In the section of the report dealing with the technical work of the
Association it is stated that a sub commitee was set up to make a preliminary investigation into the comparative advantages of FM and AM
and the related problem of reflecThis Committee will cotion.
operate with the B.B.C. in FM
research work on which the Corporation is engaged. A sum of
Lz,000 has been allocated by the
R.I.C. to enable a research programme on the receiver side of the
problem to be carried out.
.

Technical Committee has
considerable thought to
standardisation of components and
valves, and on the subject of valve
standardisation has stated that it
is unanimously agreed that the importance and urgency of producing
a technically sound and commercially competitive range of valves
are such as to prompt the equipment makers to accept and adopt
such a range of standard valves
without undue concern regarding
the form of standard finally
The
given

adopted.

It is proposed that a joint technical body representative of valve
makers, component makers and
equipment makers should deal with
this standardisation, and the committee strongly recommends that
such a body should be set up by the
R.I.C. at once to deal with this
matter as one of great urgency.
In view of the Government of
India's embarkation on a policy of
development of listening among the
Indian masses and its determination
to place cheap receivers on the
market, the export section of the
B.R.E.M.A. Report deals at some
.

RADIO RELAY TOWERS, similar to the one
illustrated, erected about 3o miles apart are
planned by the Western Union Telegraph
Company for its new super- high- frequency
radio relay system. The first stage in the
development of a nation -wide system is to be
the establishment of a triangular circuit
linking New York, Washington and Pittsburgh. The radio beams -one in each
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The acting secretaries are G. Kirk
(Ministry of Information) and H. D.
Bickley (Post Office).
MULTI -CARRIER VHF SYSTEM
ANEW system of VHF communication involving the use of two

or more transmitters, all operating
within the bandwidth of the receiver,
was described in a paper read before

the Institution of Electrical Engineers by J. R. Brinkley on November
zrst last. It was explained that in
large built -up areas a much improved service results and the
system is thus particularly well

-

alrecrlon couta eacn
provide 270 multiplex
circuits. On the left is
one of the micro -wave
aerials.
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length with the problems relating to

that market.

It is learned that C. W. Goyder,
chief engineer of All -India Radio,
has made recommendations to the
Association on the best types of
receiver to produce for India. He
considers that roo,000 ordinary
receivers costing about ¿16 are
needed immediately. He made a
strong plea for the development of
a simple AC / DC set to cost not
more than L4 1os., for which he
said there was an enormous potential market. A third requirement is
the provision of communal receivers
for some 750,000 villages.
It is interesting to note that it is
considered that the future of car
radio, especially in the export field,
lies in the development of sets for
fitting into new cars, for which provision would be made by the car
manufacturers as part of the inherent design of the car.
The report states that up to
September 1st, 1945, 176,500 AC
models and 75,000 battery models of
the civilian wartime receiver had
been produced.
According to the report there is
little likelihood of a national radio
exhibition being held this year.
USW BROADCASTING

IF

present plans materialise, Denmark will eventually adopt USW
as the main means of distributing
the existing
home broadcasting
Kalundborg station would serve listeners abroad. When frequency
allocations are settled, the Danish
Broadcasting Company proposes to
erect about 12 stations some of
these would eventually be used for
television. Our Copenhagen correspondent estimates that the changeover to USW for sound broadcasting
would involve listeners in an expenditure of ¿5 million for new sets.
;

;

PERSONALITIES
Sir Edward Appleton, F.R.S., has
been appointed Rede Lecturer for 1946

at Cambridge University by the Vice -

Chancellor. Sir Edward is also on the
recently formed Government Committee
of leading scientists and others to consider policies which will govern the use
and development of our scientific manpower and resources in the next ten
years.
Lt 'Col. H. A. Lewis, T.D.
B.Sc.(Eng.), who for the last five years
has been the Assistant Director responsible for Telecommunications Engineering in the R.E.M.E. Directorate,
War Office, has returned to the Design
and Installation Department, B.B.C.
A. Davidson Dunton, former General
Manager of the Wartime Information
Board at Ottawa, has been given the
first full -time chairmanship of the
Canadian Broadcasting Corporation.
.

D. C. Birkenshaw, M.A. has been
appointed television superintendent engineer of the B.B.C. He joined the
research department of the Corporation
in 1932, where he was concerned with
the development of television. In 1936
he was appointed engineer-in- charge of
the London television station. Since
the closing down of the television service in 1939 he has been engineer-incharge of the Daventry short-wave
station.
H. W. Baker, who joined the B.B.C.
in 1926 and was assistant engineer-incharge at Alexandra Palace from
1937-1939, is now engineer -in- charge.
During the war he has been in charge
of various B.B.C. transmitters.

OBITUARY
It is with regret we record the death
of Raymond Braillard the founder and
chief engineer of the checking centre
of the International Broadcasting Union
which was operated in Brussels from
1926

until

1940.

IN BRIEF
Radar Training.

-It

is

announced

of radar operators for
the Merchant Navy will continue at

that the training

naval establishments until radar equipment is available commercially and
facilities are provided at technical

colleges.
FM Progress in U.S.-When the
Fedgral Communications Commission
issued licences for new FM stations to
a further batch of applicants in
November it was estimated that there
were still over 500 of the 665 applicants
awaiting decision.
Safety for Shipping.-Decca Navigator Company has signed a contract
with the Société Française Radioélectrique to erect the necessary transmitting stations in France, French colonies
and mandated territories to provide a
link with the first English chain and
chains elsewhere in Europe for using
the Decca Navigator. The contract
provides for the manufacture of equipment both in England and France.
requests,
Numbers. -Many
Back
especially from countries recently under
enemy occupation, are being received
for issues of Wireless World from 1940
Readers who have such
onwards.
copies for disposal are asked to com-

municate with our Publisher.
Physical Society's Exhibition..-The
annual exhibition of scientific instruments and apparatus organised by the
Physical Society will be held again at
the Imperial College of Science and
Technology, South Kensington, London, S.W.7, on January 1st, znd, and
3rd. It will be open at the following

times:-

Tuesday, January 1st, 2.30 to 9.
Wednesday, January 2nd, 2 to
4 to 9.
Thursday, January 3rd, 2.3o to 9.
Admission will be by ticket, for which
application should be made to the
Secretary, The Physical Society, r,
Lowther Gardens, Exhibition Road,
London, S.W.7.
(members only) and

January 1946

-It

Outward Form.
is understood the
radio industry is taking part in the
" Britain Can Make It " exhibition
which the Council of Industrial Design
is sponsoring next July.
For the Troops. -Vocational Information Rooms are an important part of
the Army Education Release Scheme.
The aim is to keep men awaiting demobilisation informed as to what is
happening in the trade or profession
to which they hope to return. A
Brigade Education Officer (address:
HQRA, 3 Brit. Inf. Div., MEF) who is
responsible for the upkeep of seven
such Information Rooms appeals to
readers of Wireless World to send their
copies to him when they have finished
with them.
Northern Ireland. -Regular meetings
of the revived Radio Society of
Northern Ireland are now being held on
the last Friday of each month in the
C.I.Y.M.S. Rooms, Belfast. Tom Smith
(GI5ZY) is president and A. T.
Kennedy (GI3KN), of 38, Donaghadee
Road, Bangor, Co. Down, honorary

secretary.
Romford Radio Society now holds its
weekly meetings on Tuesdays at 8 p.m.
at the new premises of the Y.M.C.A.
Red Triangle Club (the late Masonic
Hall), Western Road, near Romford
station.
Newcastle Amateurs are invited to
write for particulars of the Northern
Radio Club, which holds meetings each
Wednesday at 7.o at 16, Stratford
Road, Heaton, Newcastle -on-Tyne, 2,
to the Hon. Sec. -A. F. Robson, 522,
Denton Road, Newcastle-on -Tyne, 5.

MEETINGS
Institution of Electrical Engineers
Radio Section.-" A Standard of Frequency and its Applications," by C. F.
Booth and F. J. M. Laver, on
January 16th.
Discussion on " Post-Graduate University Courses in Electrical Engineer ing including Radio," to be opened by
Prof. Willis Jackson, D.Sc., D.Phil.,
and J. Greig, M.Sc., Ph.D., on
January 22nd.
Both meetings commence at 5.30 and
will be held at the I.E.E., Savoy Place,

London, W.C.2.
The SerCambridge Radio Group.
vicing of Radio and Television Receivers," by R. C. G. Williams, Ph.D.,
B.Sc.(Eng.), at 6.o on January 7th, in
the Technical College, Collier Road,
Cambridge.
Radio Society of Great Britain
" The Birmingham Police Radio
System," by Supt. G. Brown (GSBJ),
at 6.3o on January 18th at the I.E.E.,
Savoy Place, London, W.C.2.
British Institution of Radio Engineers
Deaf Aid
North- Eastern Section.
Systems," by Dr. R. T. Craig, at 6.o
on January 16th at Nevill Hall, Westgate Road, Newcastle -on-Tyne.
British Kinematograph Society
" Electronics and the Kinema (V)
Television," by T. M. C. Lance, at
ti a.m. on January loth at the G.B.
Theatre, Film House, Wardour Street,
London, W.I.

-"
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PREMIER RADIO
(MORRIS AND CO. (RADIO) LTD.)

ALL POST ORDERS TO : JUBILEE WORKS, 167, LOWER
CLAPTON RD., LONDON, E.5.

ln h 1

CALLERS TO

It

CASH WITH ORDER OR C.O.D. OVER
ALL ENQUIRIES MUST BE ACCOMPANIED BY A lid STAMP.

ELECTROLYTIC CONDENSERS. 8 mid., 500 v.w., 3/- ; 81-8, 500 v.,., 5/6 ;
16 mf., 150 v.w., 3/- ; 12 mf., 500 v.w., 4/6 ; 50 mf., 12 v.w., or 25 mf., 35 v.w., 2/3 ;
50 v., 50 v.w., 3/- ; 500 mf., 12 v.w., 4/6 - 16 +16 450 v.w., 8/9 ; 4 mf., 450 v.w-.,
3/6. Wet aluminium can, 8 mf., 44 o.v., él- ; 16 mf., ditto, 7/-.
MIDGET RADIO KITS. Complete with drilled chants, valve. and loudspeaker,
only cabinet required, medium and long wave t.r.f, size 10 x 6 x 6, 4 valve, Inc. rect.,
tone control, AC /DC operation. 200 /250 v. Circuit and Constructional Details

/"

+,

supplied. Price, including tax, $8/17/6.
PAPER CONDENSERS. 8 mid., 750 v.w., 17/6 ; 4 mid., 750 v.w., 1216 ; 4 mf.,
450 v.w., 7/6 ; 2 mf., 350 v.w., 4/6 ; 1 mf., 600 v.w., 419 ; 1 mf., 1,000 v.w., 7/6 ;
.01, 1,000 v.w., 1/6 ; .1, 1,000 v.w., 2/ -.
LOUDSPEAKERS. Role, 5in., P.M., 21/6 ; 6 }fn., P.M., 22/6 ; 81e., P.M., 24/- ;
P.M./6., 25/- ; akin.. P.M., 30I-.
Ooodmans, 10in.. 6 -watt, 15 ohm. V.C.

simple fact:

Both transformers

P.M., 47
TEST METERS. Army type, in shock -proof unbreakable bakelite case, 10, 100,
500 volt AC and DO at 1,000 ohms per volt, 10, 100, 500 mllliamps DC, 0- 10,000
o'

J

.;'o.

(Central 2833)

BRAND NEW GOVERNMENT SURPLUS, ETC.
MANY ITEMS AT PRE -WAR PRICES

Messing about with
jc
daisy chains and
filthy micron bugs 4
when all he has to Id;
do is convey a
Ì'
1

Y4¡.7

(Amherst 4723)

169, FLEET ST., E.C.4.

TERMS OF BUSINESS:

our advertising
agent is just an idiot.

and chokes are but
í%
one unit within a
larger equipmenti
just one link in
stepping power
from anode to
speaker or
mains to anode
or filament
.
if one lin
in that chain fails
it pulls down all
the others to its own
level. A poor trans.
can wreck all those
fond dreams you've
had over your post
war designs -a Parme
will .
well it will do its
.
we guarantee
job
>II
that!
11h_
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ohm., $8/15/ -.
SUPERHET TUNING KIT, comprising 9 midget coils for H.F., Aerial and Ocr.
covering 16 -47, 200 -557 and 700 -2,000 m., suitable switch, all padders and trimmers,
38/10. Worth double. Also available a suitable 3 -gang condenser with complete
S.M. drive and dial, 30/-.
MIDGET MOVING COIL UNITS, 1 91n. diem. Highly sensitive, may be used as mike
or speaker. Complete with trans. (state whether L.S. or Mike trans. required). 22/6.
10-WAY PUSH BUTTON SWITCHES, complete with knobs' and escutcheon plate,
six Iron cored coils. Trlmmere and Padden. No circuit or other particulars available.
To clear at 12/8. Original coat 45/ -.
FIRST GRADE METERS. 3 }in. diameter, 1 milliamp, $2 12e. 500 microamps,
$2 181. 6d. 411e. 1 milliamp, $3 51. ; 500 mioroamp,, $3 11e. old. Westinghouse
Meter Rectifier for either type, 10 /-. Multiple shunts, 10, 100, 500 m/a, 10/ -. Any
value multiplier, 2/6 each.
12 -WATT A.C. AMPLIFIERS, 3 stages. High and low gain input.. Mike pick -uP
miring feedback, provision for 2, 3, 4, 8 and 15 ohms output, $14 141.
SUPER QUALITY AC /DC 15 W. AMPLIFIER. 3- otage, high gain, push -pull, in
steel cabinet, $15 15e.
AC /DO AMPLIFIERS, 5 watts output, high gain, three -stage, feedback, $8 Si.
BATTERY CHARGERS for 2 v. batt. at } a., 25/- for 2, 4 or 6 v. bait. at 1 a., 45/- ;
for 6 v. batt. at 1 a., 30/- ; for 2, 6 or 12 v. butt. at 1 a., 49/6 ; for 6 v. or 12 v.
batt. at 4 a., £4.
MAINS TRANSFORMERS, 300 1- 300 v., 60 m /a, three 4 v. 2 -3 a. windings, 25/-;
350 +350 100 m /a. 5 v. 2 a., 5.3 v., 2-3 a., 29/- ; 350 +350 100 rn/a. three 4 v. 2 -3 a.
winding., 28/- ; 350 +350 160 m /a., 4 v., 2 -3 a., 4 v. 3.6 a., 4 v. 1 -2 a., 4 v. 1 -2 a.
windings, 39/- ; 350 +350 150 m /a., 5 v., 2 a., 6.3 v. 2 a., 6.3 v. 2 a., 36/- ; 500 +500
250 m /a., 5 v. 3 a., 6.3 v. 2 a., 6.3 v. 4 a., 65/- ; 425 +426 200 m /a., 4 v. 2 -3 a., 4 v.
2 -3 a., 4 v. 3-6 a., 47/. ; 350 +350 150 m /a., 4 v. 1 -2 a., 4 v. 2 -3 a., 4 v. 3 -4 a., 361- ;
500 +500, 150 m/a. four 4 v., 2 -3 a. LT windings, 47/-.
1 -VALVE BATTERY S.W. RECEIVER, with 2-volt valve, 4 coils, 12 -170 m.
bandspread tuning, 55/-, including tax.
CHASSIS, 10 0 8 x Wm. 7/- ; 16 x 81n., 8/6 ; 20 x 8in., 10/8 ; 12 x 9 x 2 }1n-, 7/9.
SHORT-WAVE COILS fit octal sockets, 4 -pin aerial coils, 9-15, 12 -26, 22.47, 41 -94,
or 76-170 m., 2/6 each ; 160 -350 or 255.550 m., 3/- ; 490-1,000 or 1000.2,000 m.,
4/- ; 6 -pin H.F. Trans., 9.15, 12 -26, 22 -47, 41 -94 or 76-170 m., 2/8 S.W. chokes,
10 -100 m., 1/3 ; 6 -200 m., 2/8.
SHORT -WAVE CONDENSERS, easily ganged, 16 mmfd., 2/11, 25 mmfd., 3/3,
90 mmfd., 3/3, 100 mmfd., 3/11, 160 mmfd., 4/8, 260 mmfd., 5/8 ; shaft couplers,
6d. ; flexible ditto, 1/ -. Dual bandepread for use with 2 -gang, 6/8.
MIDGET

"P "

TYPE COILS, 12.35, 16 -47, 34.100, 91- 261, 250.750, 700. 2,000,

.200 -557, available as H.F. trans., aerial, or osc. coils, 2/3 each. Yealey type wave.
change switches, every type available ; locators, 2/8 each ; wafers, 1/8 each. Small
Matched pairs iron-cored 465 K.C. I.F. trans.,
2 -gang condensers : 0.0005, 12/15/- pair ; midget LF. tram., else #in. x }in. x lin., 465 Kies, adjustable iron cores,
10/8 each ; 60 mmfd. trimmers, 11- ; me. padder, 600 named.. 1/9 ; B.F.O. cd2, 2/3.

l

AMERICAN VALVES, 25Z5, 2536, 6V6, 6F6, 534, 80, 6L7, 6K7, IN6, ICI, I145,
ITS. Many others available at list prices.
SUPER GIANT PUSH -PULL INTER -VALVE TRANSFORMERS, 21/-. Midget

type, 12/6. Super quality giant Matchmaker output transformers, match any tube
single or P.P. to any voice coil. 7 -watt, 22/6 ; 15 -watt, 30/- ; 30-watt, 49/6,;
60 -watt, 59/8.
CHOKES 8H. 300 ohms, 40 m /a., 4/6 ; 30 H, 400 ohms, 60 m/x.,916 ; 3011,
100 m /a., 400 ohms, 15/- ; 3011, 185 obme, 150 m /a., 25/ -. 25H, 250 m/a.,
120 ohms, 39/6.
lb. ;
SUNDRIES. 2 mm. Syetoiles, 217. yd. restncored solder, 68. per coil or 4/6 per
screened 2 -pin plugs and socket, 94. ; dltto, 8 -pin, 2/ -. Octal sockets, 8d. ; ditto,
amphenol type, 1/ -. Valve screens, 112. 6 -volt vibrators, 4-pin, 12/6. 50ft.
with
switch,
any
value,
3/9 ;
5 /-.
Indoor Aerial, 2/6. Volume Controls,

PARMEKO

LTD., ,,LEICESTER.

Makers

of

Transformers.
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Design Data (1)

CATHODE

BIAS

Effect on Frequency Response
IT

is well known that the use of a cathode -bias
resistance causes a loss of amplification unless
it is shunted by capacitance sufficiently large
to act as a short- circuit to alternating currents.
The amplification falls because the impedance of
the cathode circuit causes negative feedback.
Except where for some reason such feedback is
required, a by -pass capacitance is universally
employed, and the question arises as to what value
of capacitance should be used. The usual 'advice
is to make its reactance small compared with the
resistance at the lowest frequency required. This
is hardly adequate, however, for it often leads to
impracticably large values, and it gives no indication of the effect of using smaller values. This is
particularly important in television, where a
response down to zero frequency is needed and
adequate by- passing is impossible.
The equations given enable the performance to
be calculated, and also the capacitance needed for
a given performance to be determined. They are
exact for the circuits shown and sufficiently
accurate approximations for other similar circuits.
As an example of their use, suppose the RC stage (a)
has a valve of mutual conductance 2 mA/V and
AC resistance ro,000 Q and it is used with a
coupling resistance RL of 20,000 ohms and a bias
resistance R0 of i,000 ohms. It is required that
the bias circuit shall cause an attenuation at
5o c/s of I db. only, and it is required to determine
the capacitance C,, needed.
Evaluating R from equation (4), R = 6,600 Q,
so that from (I) A = 13.2 ; that is, the amplification with an infinite capacitance for C0 is 13.2 times.
To determine F2 (5), the attenuation (I db.) is
divided by io, and this is the logarithm of F2.
It is necessary, therefore, to find the antilogarithm
of o.1, and this is 1.26 = F2. Evaluation of
equation (6) then gives the capacitance, thus

:-

Cc

= 6.28 x

I

{Z

+

(13.2

+

for a series of values of F. This has been done
for the example just given, and the resulting curve
is plotted in Fig. I. Below io c /s, the curve
flattens out to a loss of 4.5 db. at zero frequency.
The decoupling circuit can be used to compensate for this loss by using circuit (b). The de-

:-

= 20,000

+

= 42,00o Q
The actual
immaterial as long
as they have this ratio. The obvious thing to do,
therefore, is to choose C1 to give the requisite
decoupling and to make the cathode by -pass
capacitance R1 /RC times as great. This immediately reveals a defect of the circuit, for it makes
C0 very large. In a high gain amplifier C1 might
well be 8 µF and then C0 would have to be 336 µF.
R1

X 1,000 (0.002
and from (7) CC /C1 R1 /RC
values used for C0 and C1 are

=

o.0001)

= 42.

o

2
3

4

s

10

20

50
FREQUENCY

Fig. 1.

loo

200

IN CtS

The low- frequency response of a stage having
circuit values given in the text.

The circuit is, in fact, rarely used in ordinary
apparatus, but it has applications to television.
Suppose that gm is 8mA /V, and that R0 is so high
that it can be ignored -as will usually be the case
with a pentode. Considerations of high -frequency
response may limit RL to 3,000 ohms, and Re
might well be Zoo ohms. A response flat to zero
frequency is desirable so that circuit (b) should
be applied and R1 = 3,000 X loo X o.008 = 2,40o
ohms. Then CC/C1 = 3,000/2,400 = 1.25. Apart
from decoupling, it is only necessary that C1 should
be very large compared with the stray capacitance
of the circuit. As this is usually no more than
3o µµF, this requirement is not difficult to meet.
In practice, one would not normally make C1

66o0/Zo,000)IOOO/2o,000}2
I
1.26

x 031/
If it is required to plot the frequency characteristic, this can be done by evaluating equation (3)
5o

coupling resistance R1 must have the value -given
by equation (8), thus

-

- 1.26

8

x 10-6F.

=8µF.

less than 0.1 µF nor greater than io µF, the choice
being dictated chiefly by the amount of decoupling

needed.
When a pentode is employed, the valve constants
to be used in the formulae depend on whether the
screen -grid by -pass capacitor is returned to
cathode or to earth. If the former arrangement
is used, gm and R,, are the normal values for the
.
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where

Design Data

pentode. If the capacitor is returned to earth,
however, the valve functions as a triode as far as
feedback is concerned. The result is that the
screen- grid -to- cathode potential is no longer fixed,
but has the bias circuit variations impressed upon
it. In general, the formulae do not hold for.this
case, but they may be used as approximations in
cases where only a small low- frequency attenuation is permitted.
Design Data

(I): Cathode

Bias
R,

January 1946

= p /Ra = mutual conductance

of

valve (A/V)
R,t = anode AC resistance of valve (0)
RL = Coupling resistance (D)
R = RaRL/(Ra + RL) (D) ..
..

(4)

gm

= bias

R,
C,

4

T,
w

f
Given

resistance (D)

_ by -pass capacitance (F)
_
= 68cf
=

frequency

(c /s)

Ra, RL, R, and attenuation per missible (db.) at frequency (c /s) to determine C,
gm,

f

-

From (4) evaluate R and from (i) evaluate A.
Determine F2= antilog (attenuation /ro) .. (5)
/Ra)R, /RL}2 F2
rr {r
C`
wR
1
/L + (A + RF2

+HT

-

-

c

..

Under the particular conditions

:-

and
(b)

Circuit (a)
Basic amplification

=

(

amplification with perfect by- passing of Rc).

= eolem =A =gmR ..

..
Amplification at any frequency = A/F
Response due to imperfect by- passing = i /F.
Low -frequency attenuation = io log F2
= ro log {z + (A + R /Ra) Re /RL}2 + (021

=+wTC

L

(db.)

B.R.E.M.A.

..

..

(I)
(2)

'1
J
(3)

British radio industry's Plan for European Broadcasting, details of which were published in our September,

5945, issue. The discussion was opened by R. G. Clark,
one of the five members of the sub -committee responsible
for the plan. He did not attempt to outline the plan,
but painted some detail into the broad outline.
He stressed that the empirical formula,
2. (metres)
is based on data from a
,
range (miles) =
4

number of sources, including Eckersley, Patrick (South
Africa), U.S. National Broadcasting Company, and
Gillett and Eager (U.S.) . Lantern slides of families of
curves giving various values of soil conductivity and
ratios of space to ground -wave were shown to justify the
adoption of the respective figures of Io " and I 3.
A general criticism of the plan, stressed by a number
of the ten speakers, was that it had endeavoured to make
the best use of the existing inadequate broadcasting
:

C,,Ra

=

R1

= Ra R,

C1R1

..

..

=

RLRO(Om

..

(6)

..

(7)

+r /Ra)
..

(8)

the amplification is independent of frequency
andisA =gmR.
The anode decoupling circuit then provides
perfect compensation for the bias circuit.
Given gm, Ra, RL, R,, and either C, or C1, evaluate
(8) for R1 and then determine C,, or C1 from (7).
Note. -In general, this circuit is of value only
when RL is limited in value by the high -frequency
response required, or when C1 is necessary for
decoupling. Otherwise the same results are obtained with both C,, and C1 omitted.

WAVELENGTH

N Aopportunity was recently given to members of the
British Institution of Radio Engineers to discuss the

-

(farads)

Circuit (b)

(a)

:-

PLAN

CRITICISED

system instead of taking the bolder step of introducing
radical changes. One such suggested change was the use
of FM for local broadcasting and medium -wave AM for
national transmitters. This twofold coverage, introducing an AM /FM switch on receivers instead of the customary MW /LW, would, it was estimated, double the
number of stations in Europe.
It will be recalled that the plan proposed increasing the
frequency separation from 9 to 11 kc /s. Whilst this
attempt to reduce mutual interference was generally
applauded, the suggestion, recently put forward in
Wireless World, that io kc /s separation would have the
added advantages of reducing heterodyning by American
stations and make for easy dial marking in io kc /s
channel numbers, was reiterated.
The plan was also criticised by a number of speakers
because of the disproportionate allocation of eleven frequencies to this country, and, furthermore, that the
planners did not seek the collaboration of other interested
parties before publicly presenting the scheme.
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The TANNOY LOUDSPEAKER SOUND SYSTEMS save
valuable executive time, increase production, and ensure
greater general efficiency. TANNOY design, manufacture,
install and maintain sound systems of all types for Staff
Location, Announcements, " Music While You Work "
Programmes, etc., etc.

I

214:Y.1
I

é-.

o
o

\TANNOYY
'THE
SOUND PEOPLE'

GUY
'TANNOY'

is

R.

FOUNTAIN, LTD.

the registered trade mark of equipment manufactured by

GUY R. FOUNTAIN, LTD., Canterbury Grove, West Norwood, S.E.27,
and Branches.
'Phone: GIPsy Hill f131 (7 lines)

THE LARGEST

ORGANISATION IN GREAT( BRITAIN

SPECIALISING

SOLELY IN SOUND EQUIPMENT

The right fed
for each job
Speed, accuracy and fine

finish demand specialised

equipment, and in
M O R R I S F L E X

Flexible Shaft Equipment you have it,

For cutting, filing, grinding and polishing com-

ponents of

MORRISFLEX
Equipment includes
Polishing Mops, Felts
and Felt Cones.
Rotary Rasps
for Woodworking.
Mounted Points.
MORREX
Industrial Wire

aluminium,

elektron, non -ferrous

alloys and ferrous metals
it is unrivalled, ensuring
the finest results ,n the shortest time and at minimum cost.
Use MORRISFLEX equipment for scaling, 'sanding,
polishing, tube brushing, removing paint and rust ; for
rasping woodwork, and many other operations.
MORRISFLEX Equipment is available in overhead
suspension, bench and floor type machines, the two latter
being readily portable.
Write for Catalogue

On Air Ministry,
Admiralty
and

VWar Office Lists

Brushes.

REX
Rotary Files and
Cutters.
Sanders & Grinders,
etc.

orris[lex
Shrdey 1237 B. O.

MORRIS LTD., SHIRLEY, BIRMINGHAM,

'tea ^.

.rr +n...

a h.m
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AND A.V.C.

GARDNERS
tFRS

by metal rectification

sOMIitEORt'

Westinghouse have produced two types of small
copper -oxide rectifier assemblies for use in high frequency circuits, up to 1,500 kilocycles per
second.
The WX type works at a maximum
current of 100 microamperes and is intended for
use in lower power level circuits ; while the
W type is capable of carrying 250 microamperes
and is used in higher power level circuits of lower
impedance.

" Westector"

Miniature

range of
POWER TRANSFORMERS
During the war years we have designed and produced over one hundred
" Somerford " Transformers each day to meet the specialised needs of
vital Radar Equipment. Our years of experience in making accurate and
reliable transformers and chokes of all types, can now again be turned to
providing first -class components for Radio Engineers and Designers. At
present only Power Transformers are available from stock, but shortly
Chokes and Audio Transformers will be added to the range given below,
which can be obtained direct, post free, or from your usual factor.

Type
No.

Retail
Price

SPECIFICATION

Actual size
R.108

Normal size " Westectors"

250-0-250v.

605

v.

0-4-8.3 v.
R.111

4

37/6

Á.

42/6

R.114

350-0-350 v. 80 mA.
0-4-5 v. 2.5 A.
0-4-8.3 v. 4 A.

44/6

R.118

350-0-350 v. 100 mA.
0-4-5 v. 2.5 A.
0-0-8.3 v. 5 A.

52/6

R.121

350-0-350 v. 120 mA.
0-4-5 v. 2.5 A.
0-4-6.3 v. 3 A.
0-4-0.3 v. 3 A.

61/6

350-0-350
O v.

75/-

0-4-5 v. 2.5 A.
0-4-6.3 v. 4 A.

R.132

38A0

mA.

400-350-0-

04-5

Actual size

v.

3

0-4-6.3 v.
0

4-8.3

2-0-2 v.
2-0-2 v.

positive seal and should not be
temperature exceeds 45° C
(113° F) for any length of time.
They can be
supplied with either 6 -BA terminals with soldering tags, or axial wires, for connection purposes.
These units will carry up to 20 series elements.
a less

the

R.137

1
1

A.
A.

R.148

METAL

2-0-2 v.
2-0-2 v.
5-0-5 v.
5-0-5 v.

Write for literature to Dept. W.W.
Pew

Hill

Brake & Signal Co., Ltd.,
House, Chippenham, Wilts.

0-

L.430

o-8 3 v.
0-4-5 v.
0-4-8.3 v.
0-4-6.3 v.

L E P H O N E

47/6

5 A.
5 A.
3 A.
3 A.
3

A.

2-0-2 v.

1

A.

b92-02-3.15 v.

3

A.

2-3.15 v.

4

49/6

8.15-2-0-

5lH 6

1U5/-

2-0-2 v.
2-0-2 v.

A.491

4 A.

A.

2 A.
2 A.

0-4 v.

2 A.

0-4 v.

2 A.
2 kV.

2 kV.

132/6

0-4 v.

2 A.
4

:

37/6

wkg.
wkg.

A.493

180 mA.
3 A.
3 A.
2 A.
2 A.

SOMERFORD
E

42 /6
/

i

0-4 v.

-

4/26

2 A.
4 kV.

wkg.

RADIO

LIMITED

CHRISTCHURCH

:

kV.

wkg.

155/-

GARDNERS
T

0-4-5 v. 2.5 A.
0-4-8.3 v. 3 A.
0-4-6.3 v. 3 A.

500-400-0-

1,000202
1,000 v.

27/6

2 A.

3

3 A.
4 A.
4 A.
2 A.
2 A.

70/-

L.427

4 A.

0-4-5 v.
0-4-8.3 v.
0-4-8.3 v.
2-0-2 v.
2-0-2 0.
R.185

1.5 A.
1.5 A.
4 kV.
wkg.

35/.

L.450

400-500 v. 250 mA.

RECTIFIERS

10 mA.

0-4-5 v. 2.5 A.
0-4-6.3 v. 4 A.

9r, 6

4 A.
2 A.
2 A.

55/-

1.5 A.

L.418

500-450-00-4-8.3 v.
0-4-0.3 v.
2-0-2 v.
2-0-2 v.

WESTINGHOUSE

8.3 v.

L.433

A.

w mA.

0-4-5-

0-4-8.3 v.

450-400-0400150 v. 180 mA.
0-4-5 v. 3 A.
0-4-$.3 v. 3 A.
0-4-6.3 v. 3 A.
2

ö

HV.313 0-4,000 v.
0-2-4 v.
0-4 v.

L.414

85/.

A.

450-500 v. 180 mA.
0-4-5 v.
3 A.

Westinghouse

Price

2kV.
wkg.

3 A.
v. 3 A.

2-0-2 v.
R.143

HV.308 0-20,000
0-4 v.

0-4-8.3 V. 3 A.
0-4-6.3 v. 4 A.

where

Retail

SPECIFICATION

A.

350-0-350 v. 60 mA.

R.126

used

No.

All Primaries wound 0-210-230-250 v. 50 CYCLES.

These are designed to carry I, 2, 3, 4 or 6 series
elements, which are protected from the atmosphere by compressing a neoprene ring between
the metal end caps and the phenolic body, to
give a positive seal. They are, therefore, suitable
for tropical use and no reduction in the rating is
necessary at ambient temperatures up to 55° C
(131° F).

These have

Type

-

-

:

HANTS

CHRISTCHURCH

1

0 2 5
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4. Pulse Methods Applied to Navigation
THE navigational aids which
will be described in this
article may or may not be
radar in the purest sense of the
word.
In the transition from
RDF, whose origin no one seems
to remember, but which was
probably coined in a lazy moment
by some early worker, through
radiolocation, which has always
had a " popular press " sound to
the worker in the field, to radar,
the present official term, the
problem of precise definition has
always been overshadowed by
the more pressing job of producing a new system. As it was
convenient in the stress of war
DATU

A

DIRECTIOM N

FIXED
STATION

I

FIXED
STATION 2

Fig. s. In a conventional mobile DF
system the position lines are straight
lines, and the mobile station
carries its own "datum direction"
(a compass).

to lump the navigational aids
with radar there seems no reason
for abandoning this practice in
the present series of articles.
The navigation problem is one
of determining the position of the
observer with respect to an arbitrary frame of reference. In its
traditional form the frame of
reference is defined by a line
through Greenwich and the Poles
and another line-the Equator.
The early navigators normally
measured their position with reference to convenient stars and
then translated this into information related to the latitude and
The introlongitude frame.
duction of radio direction finding
enabled a technique used by surveyors to be used on a much
larger scale the angle between
true north and a line joining the
observer to a known fixed point
:

was measured.

This

gives a

position line. The intersection of
two position lines passing through
two known fixed points gives the
" fix," the actual position of the
observer. If the observer is to do
all the work, he must carry about
with him a fixed datum line,
which in its practical form is
provided by a magnetic compass.
In a normal direction-finding
system we require either one
transmitter at the observer and
two direction finders, each with
a datum line and known position,
or two transmitters with known
positions and one direction finder
with a datum line at the observer.
A radar navigational system of
the types to be described below
carries with it not a datum line,
but a datum length. For most
purposes lengths are more easily
set up than lines. The line must
be defined either by astronomical
observations for fixed stations
(accurate but slow) or by a compass for mobile stations (quick,
but much less accurate). Length
on the other
hand is defined
by the time of
travel of elec-

observer to the fixed points. This
system, although not the first or
the most widely used, is probably
the easiest to follow, and it is
therefore treated first. Two fixed
stations are set up, and the
positions of their aerial systems
Each
are accurately defined.
station consists of a pulse transmitter, receiver and range measuring equipment.
The mobile
station, generally an aircraft,
carries only a transmitter- receiver.
Pulses emitted by the fixed transmitters are picked up by the
aircraft receiver and retransmitted
by its transmitter. At the fixed
stations the retransmitted pulses
are received and the time for the
round trip is measured. The total
time between transmission from
the fixed station and reception of
the retransmitted pulse is equal
to the time of outward travel,
plus the delay in the transmitter receiver, plus the time of return.
As long as the second term is
known accurately, the range of
the aircraft from the fixed station

\

tromagnetic
waves the
velocity is
known to a
very high degree of ac-

POSITION
LINE

I

\

;

FIXED
STATION

curacy, and

I

oscillators can

be used as
clocks to give

very precise
measurement s

FIXED
STATION

RANGE

I

2

RANGE 2

The
position finding
problem is reduced to that
of time.

of

measuring

two lengths

which are the
co- ordinates of

POSITION
LINE 2

position in the
Fig. 2. Position finding by the Oboe principle.
reference frame
chosen.
In the " Oboe " system of can be found. Each fixed station
navigation the lengths measured thus has the information that the
are the actual distances from the aircraft is at a known distance
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away, so that the position lines
are circles with the fixed station
at their centres. By comparing
notes, the fixed stations can
determine the position of the
aircraft and can then signal this
to the pilot or navigator.

The same arrangement can, of
course, be worked the other way
round. The mobile station can
initiate pulses and measure the
time of their return from fixed
Such an
transmitter-receivers.
arrangement in sans that more
equipment must be carried by the

mobile station.

It

will, however,

be noted

that

whichever ar-

Y

rangement is used
the mobile station
must carry a

transmi t t e r.

FIXED
STAT ON

I

POSITION
LINES

Z

There is no reason
why a short -range
system of this
sort should not be
devised using only

the reflections

FIXED

STATION 2

X

In the wartime use of Oboe, the
observer was not actually interested in knowing his true
position, but wished only to reach
a predetermined position. To do
this, the aircraft was directed to
another point, which lay on the
desired position line defined by
one of the fixed stations, known
as the " Cat " station. From this
point the course was laid along
the position line, and deviations
from the position line were indicated by special signals from the
ground. For all practical purposes
the aircraft was flying along a
very sharply defined beam which
would bring it to the desired
point. The second ground station,
known as the " Mouse " station,
watched this procedure and from
time to time indicated the distance
along the beam position line which
was still to go. This information
was, of course, determined by
finding which of the set of second
position lines the aircraft was on.
The advantage of this arrangement was that all the calculations
were done in advance, and the
actual observing was done in the
relative peace of tlfe fixed stations.

Fig. 3. In the Gee
system the difference in distance
(time of travel of
pulses) from two
fixed stations is constant for any particular position line

from the mobile station, but there
is no point in doing this, for the

directional accuracy of GCI and
H25 is such that no advantage
would accrue from the extra
complication.
Another system, " Gee," which
came into use before Oboe, does

Fig. 4.
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not involve a transmitter in the
aircraft. In this arrangement the
position line is the locus along
which the difference in time of
travel of the pulses from two
fixed stations is constant. The
position lines defined in this way
are a set of confocal hyperbola
with foci at the fixed stations.
The procedure for defining a
position line is as follows : Station
I transmits a pulse immediately
after this pulse reaches Station 2
another pulse is transmitted by
Station z. At some point O, the
pulse from Station arrives first,
followed shortly after by that
from Station z. The pulses are
displayed on a cathode ray tube,
and the difference in time of
arrival is measured. The difference
in time of departure is a constant
of the system, so that the operator
can tell the difference in time of
travel.
This difference defines
completely one of the hyperbolic
position lines. In the particular
case where the lines of travel are
equal, the hyperbola becomes a
straight line bisecting at right
angles the line joining the stations.
As the pulse from Station z is not
transmitted until after that from
Station r has passed Station z, the
first pulse to arrive is always that
from Station i. Thus if the distance between Station r and
Station 2 is 93 miles, the pulse
from Station 2 will be transmitted
say 55o microseconds after that
from Station r. An observer at

Gee grid laid down by three stations.

;
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X in Fig. 3 will then find that
the pulse from 1, having taken
500 microseconds to go from 1 to
2, arrives 5o microseconds before
the pulse from 2. An observer
at Y will find the pulse from 1

the upper trace is the B trace, the
lower trace the C trace. On the
left of each is the A pulse, followed
by the identifying " ghost " on
the C trace. Farther along the
traces are the B and C pulses

NOTICE

TO MUSIC LOVERS
Announcing the first of the few, to uphold our usual
policy of quality, first, last, and all the time : introducing two products of special interest to " Sound
Sales " Enthusiasts, present and future.

FINGER TIP QUALITY CONTROL
S.S. TONE CONTROL UNIT
Employing tri.chamo
coupling
electronic
giving an independent
range of 26db bass
and treble, without
the disadvantage of
resonant circuit s.
Adapted to plug -in
to existing " Sound
Sales " Equipment and
equally suitable for
other high-class audio
l

systems. This unit
will unmask the missing notes.
Price £7 17e. 6d.

Typical cathode -ray tube display of pulses received from three ground
stations in the Gee system.

arrives 1,05o microseconds before
the pulse from 2. If the pulses
were transmitted simultaneously,
an observer at O would find that
the pulse from 1 arrived t microseconds after that from 2, while
at O' the pulse front 1 arrives t
microseconds before that from 2.
This is inconvenient, for a special
mark must be sent to identify
the pulses from Station 1 so that
the four possible ambiguous positions may be separated. This is
analogous to sense measurement
in ordinary direction finding. Furthermore, in the neighbourhood
of Z both pulses would arrive
almost simultaneously and the
measurement of the delay time
would present special difficulties.
To get a fix, two position lines
are required ; this means that
two pairs of stations must be
used. In practice, one station can
be common to the two pairs, and
the system takes the form shown
in Fig. 4. Here A transmits a
pulse, then B, then A again, then
C. Of each pair, the pulse from
A always arrives first, so that
there is no ambiguity from this
cause. In addition a distinguishing
signal is sent out with the pulse
from one of the other stations so
that the B and C systems can be
sorted out. It will be seen that
the repetition rate at A, the master
station, is double the repetition
rate at the slave stations B and C.
In the photograph of a Gee display

respectively. The downward step
on each trace is the " strobe
marker,'" and this can be moved
along to overlap the slave station
pulses. By switching in calibrating
signals a coarse reading can be
made ; then the region selected
by the strobe marker is displayed
on a magnified scale to enable
more accurate reading of the two
position co- ordinates. The operator is provided with a special map
ruled with the two sets of hyperbole on it, so that the readings
taken from the cathode ray tube
can be translated directly into
co- ordinates on the map.
It is of interest to see how accurate these navigational aids can
be. If the velocity of propagation
is taken as 200,000 miles per
second, to simplify the arithmetic,
the delay per mile of range in the
Oboe system will be l/loth microsecond. If we can measure time
intervals with an accuracy of r/lo
microsecond, therefore, we can
determine position lines to within
a mile. This does not mean that
the position can be determined
accurately as within a mile of a
chosen point. In Fig. 5 is shown
the error diagram when the two
fixed stations are loo miles apart
and the position lies on the two
600 -mile position lines within
measurement accuracy. For this
particular example, which is a
very simple one, the long diagonal
(Concluded on page 26)

Type T.C.

Special Model with ndditwwl pre-stage electronic
coupled mixer, Price £8 18e. Od. Type T.C.1.
Ideally suitable for Public Address Work

EVEN BETTER QUALITY
BY PHASE INVERSION

THE NEW PHASE INVERTOR
SPEAKER

Incorporates our famous Dual Suspension Auditorium
to
Unit, and solves the battling question of where
x
bouse the 41t. baffle, measuricg approx. 29in. x 14in.
181n. deep. The S.S. Phase Invertor Speaker reproduces tones previously unheard, and like its unit, lu
Dialect."
entirely free from "
PRICE £12 10e. Od.
which
Designed to a well -known acoustic formula ofintegral
the characteristics of the Speaker Unit are an make
part, this Cabinet is unsuitable for any other S.B.
of speaker, but we can at customers' existing
Auditorium Units, at £7 101. Od., including Cabinet.

i
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TRANSFORMERS -QUALITY RADIO&AMPLIFIERS,
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Fundamentals of Radar
of the slightly curved parallelogram is six times the length of
the Short diagonal, and the short
diagonal is approximately equal
to the range error. Thus, if the
error in time measurement is
r /loth microsecond, the error in
position may be as much as ±
3 miles along the arc of the
position lines. The chief advantages of this system are that the
position lines can be very accurately determined, and that complex ground equipment can be
used to give very precise measure ments of time.
In the Gee system the error
diagram takes the form shown in
Fig. 6. A rough calculation for
the position shown, with the
stations spaced as before, gives
about the same dimensions for

the uncertainty parallelogram. It
will be noted that again the chief
difficulty arises from the small
angle of cut of the position lines.
In Gee the principal error at
distances greater than the station
spacing is along the line joining
the aircraft to the middle of the
ground system, whereas in Oboe

" dog leg " is twice that for the
Oboe system, although the theoretical accuracy is the same.

Further

in-

order to assist in overhauling
television sets which have been
laid away during the war, and to
test them generally at times when
no television signal is being
radiated, E. K. Cole, Ltd., have
produced a test oscillator specially
designed for the purpose. This is
the Television Pattern Generator
Type TSE /r.
It consists of an RF oscillator
tunable from go Mc /s to 5o Mc /s
and modulated by a series of pulses.
These pulses represent the line and
frame sync pulses and also give bars
to form a " picture." The bars
appear as two narrow vertical black
bands and a single horizontal grey
band.
The equipment enables the line
and frame controls on a receiver to
be adjusted approximately and the
picture size to be brought to the
correct value. Some idea of the receiver sensitivity can be obtained
and even a rough check on the bandwidth by examining the sharpness
of the edges of the vertical bars. By
tuning to the sound receiver one
can also check this and by watching
the CR tube at the same time it is
possible to make sure that the discrimination of the vision receiver
against the sound signal is adequate.

the measuring

equipment, being
mobile, is necessàrily more primitive and is thus

important

source

of

It would

TELEVISION
SIGNAL GENERATOR

IN

accuracies a ri s e
from the fact that

an
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error.

seem

possible to corn-

Fig. 6. Error diagram for Gee.

bine the two systems to give a cut
between a circular position line
of the Oboe type with a hyperbolic
position line of the Gee type, thus

01

Fig. 5.

'

-

02

Error diagram for Oboe.

the main error was at right
angles to this direction. Although
the error is, in the position
shown, of the same order of
magnitude as that for Oboe, three
stations at loo -mile spacing have
been assumed. This means that
the baseline measured round the

providing an almost rectangular
cut.
At shorter ranges, comparable
with the spacing of the stations,
much better results are obtainable,
and the aim should be to provide
enough stations to permit good
cuts at all points.
This description has not exhausted the list of radar navigational aids. All it has tried to
do is to demonstrate the two
fundamental types of aid, one
based on direct measurement of
distance, the other on the measurement of distance difference. So
far as is known, no system using
distance sum, in which the mobile
station emits a pulse which is
received by a fixed station A,
transmitted on to a fixed station B
and thence on to the mobile
station, has been devised. Such
a system would provide a set of
confocal ellipses as position lines.
These would be very attractive if
used in conjunction with the
hyperbole of the Gee system.

The aerial rod can be seen plugged
into its socket adjacent to the

cable exit.

.

The generator is normally connected to the receiver by a cable,
but a short rod aerial can be inserted instead and a feeble signal
radiated in order to check the aerial.
The signal is stated to be adequate
for this checking at distances up to
about loft. The apparatus measures r2kin. by 91in. by 8in. and is
AC operated. The complete equipment includes the connecting cable
ith built -in attenuator, two 6in.
aerial rods and seven valves. The
price is expected to be ten guineas.
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Letters to the Editor

Medical Amplifiers Equity in Channel
Allocations Electrolytic Condenser

GALPINS
ELECTRICAL STORES,
408, HIGH ST., LEWISHAM,
LONDON, S.E.13.

Standards
" Biological Amplifiers "
PARNUM, in his valuable
articles in your November
and December issues, mentions
(p. 338, para. 2, of his first
article) the device employed in
the earlier models of the CossorRobertson Cardiograph for the
elimination of interference picked
up by the subject. In commentary, T would like it known
that although the idea of opposing
the 50 -cycle interfering voltage by
an anti- voltage, equal in amplitude and opposite in phase, was
my own, the actual circuit used
(Journ. I.E.E., 1937, 81, p. 506
Fig. i 1) was suggested by m y copatentee for the Cardiograph,
L. H. Bedford -that versatile and
gifted genius of whom I am glad
to see some appreciation in other
pages of the November issue.
For electro-cardiography this
circuit is perfectly adequate provided the earthing is of really low
resistance ; if so, then harmonics
from the 5o -cycle interfering
voltage are negligible for practical working ; but where the
signal voltage is really small (as
in electro- encephalography) then,
as Dr. Parnum says, such a simple
method ceases to be adequate In
later (after 1936) designs of the
Cardiograph we abandoned this
method and adopted a balanced
input circuit followed by a " compressor " stage the actual circuit
used (as in present models of the
Cardiograph) is basically very
similar to Dr. Parnum's Fig. 7.
DOUGLAS ROBERTSON,
M.A., D.M., M.R.C.P.
Bletchingley, Surrey.
DR.

L

-

;

The BREMA Plan
Reaction

:

Finnish

ACCORDING to the " Plan for
Europe " (your September
issue), Finland would get the
national frequencies 388 and 421
kc /s. I do not feel myself competent to say whether these frequencies would be suitable for

'Phone: Lee Green 0309.

our country or not (although I
am afraid they are not), but one
thing is sure, and that is that all
our radio sets would then have
to be rebuilt, as they are not
constructed for these wavelengths.
There then arises the question of
costs. Who would pay for them?
Perhaps you say, Finland, but
would it be fair? Surely if we
accept, or are made to accept,
unsuitable wavelengths in order
to please others, the costs that
would be incurred should be
shared by all nations concerned,
and this is a point that should not
be overlooked when the matter
comes to final discussions. It is
true that in these days of " Democracy " small nations have
very little to say, but I hope they
are at least allowed to make a
faint expression of their point of
view.

" READER IN HELSINKI."
[Adoption of the proposed Plan

TERMS

:

CASH

WITH ORDER.

No C.O.D.

LIGHT CHECK METERS, first -class
condition, electrically guaranteed, for A.C. mains
200 /250 volts 50 cy. 1 phase 5 amp. load, each
ELECTRIC
12/0.

METAL RECTIFIERS, large size, output 50 volts
1 amp., 35/ -.
METAL'RECTIFIERS, output 12 volts

1

amp.,

17/6.
MOVING

COIL

mounting, 0 -5
M /A,

METERS, all tin. dia., flush
40/- ; 0 -20 M /A, 40/- ; 0-50

M /A,

37/6.

LARGE PAXOLIN PANEL, size 14x7x }in.,
fitted massive switch arm, 12 large studs and
contact blade, very smooth action, price 7/6 each.
X -RAY TRANSFORMER in oil, input 200 v.,
output 80,000 volts, rating 5 K.V.A., with Coolidge
winding, 850 ; ditto, 2} K.V.A. at 90,000 volts,
845 ; ditto, dental type, 45,000 volts, 830.
FLUORESCENT SCREENS, 15 x 12, with lead glass,
85.

LARGE FAN MOTORS, all direct current, approx.
I h.p., 110 v. series wound, in first-class condition,

20/- each ; ditto, complete with stand, starter,
cage and fan, 30/ -.
D.C. MOTORS, as above, only for 220 volts, in
perfect order, 25/- ; ditto, complete with stand,
starter, cage and fan, 35/-.
ROTARY CONVERTER, input 230 v. D.C., output
230 v. A.C., 50 cycle, single phase, 11 kW., con-

would involve modification of re- stant rating, a high -grade job of very solid conceivers in a number of European struction, 835.
CORE to suit 211 kW. transcountries in fact, in all, if full TRANSFORMER
former, complete with clamps and bolts, 25/-.
benefit were to be derived from
OUTDOOR BELLS, 110 v. D.C. working,
facilities provided by the Plan for LARGE
bin. gong, 17/6.
international listening. But if D.C. MOTOR, totally enclosed, shunt wound,
waveband changes are indeed 220 v. D.C. 1 /10 b.h.p., large size, high -grade, 45/ -.
necessary in the interests of broad- AUTO TRANSFORMERS, tapped 0-110 200 -220step up or down, 500 watts, 83 /10/0 ; 2,000
casting in Europe, now is the time 240
to make them, when most existing watts, 80.
COIL METER, reading 0-100 milliamps,
receivers are overdue for replace- MOVING
2jin. dia., flush mounting, F.S.D., 5 M /A., 30/ -.
ment. It should hardly be neces- METAL RECTIFIERS, output 12 volts, 2 amps.,
sary to add that the question of large size, 32/0.
" making " a country accept PREPAYMENT METER for 230 v., A.C. 50 cycle,
as new, 1/- slot, sixpence per unit,
wavelengths does not arise ; the single phase, S3.
plan could only be put into effect 5 amp. load,
;

-

by

international

ED.

agreement.

-

Cracked Valves
THE queer valve fault described
by " Diallist " in the Novem-

ber issue of Wireless World can
probably be attributed to the
valve basing cement swelling as
a result of absorbing moisture and
exerting a pressure on the envelope which cracked the glass.
It is the practice of some valve
manufacturers to increase ad-

BLOCK CONDENSERS, large size, in metal cases,
20 M.F., 300 v. A.C. working, 15/-.
ROTARY CONVERTOR, input 220 v., D.C. at
9 amps., output 68/125 volts, five hundred cycles,
kW., massive construction.
single phase, 1
Price £12.
BLOCK CONDENSER, large size, 4 M.F., 3,000

volts working, 20/ -.

FIXED RESISTANCES on fireproof mounts, size
12in. by lin., 2 ohms, to carry 10 amps., 2/6.
PRE -SELECTOR SWITCHES, EX- G.P.O., eightbank, each 25 contacts, complete with actuating

relay, 50/ -.

EX- G.P.O. RELAYS, as new, multi-leaf 200 and
500 ohm., 15/- each.
CLOSED half -day Thursday.

Open all day Saturday.
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hesion between the metalising
and the glass by sandblasting
this weakens the glass, and valves
so treated are particularly liable
to suffer from the fault complained of. Cracking of glass
envelopes near the base is a common fault in damp, tropical
climates, but in temperate zones
the trouble is rarely encountered.
C. W. EDMANS (G4KL).
North Harrow, Middx.
;

24 -Hour Clock
suggest that the preI WOULD
sent is an opportune time to
introduce 24 -hour time into our
daily life.
Particularly it would be well for
the B.B.C. to adopt it, both in
announcements and printed programmes.
With so many people returning
to civilian life who have got accustomed to its use in the Services,
there can no longer be any suggestion that it would confuse the
general public.
E. V. WOOD.
London, N.W.

In Defence of Electrolytics
COMMENTS (your December
issue) are welcome from an
American company which has
pioneered many capacitor applications, including plug -in electrolytics which are now becoming
popular in this country also.
I am disappointed, however,
that no constructive criticism is
given, particularly in respect o f
my suggestions (Wireless World,
July, 1945) on choosing voltage
ratings, and the casual reader
would also be misled into thinking
that British voltage ratings are
unrelated to working temperature.
Mr. Burnham seems to be unaware of the practices adopted by
British manufacturers as a result
of war requirements. This is best
illustrated by the I.S.C. Tech. C.
Specifications (BS /RC Series) on
" Radio Components for Service
Equipment," published by B.S.I.,
which reveal a number of interesting features, some of which support the suggestions made by the
writer. In the " General Guide "
(BS / RC.G / 1) temperature categories of all components fall into
three grades, running from
deg. C. to 71 deg. C. (Grade C),
85 deg. C. (Grade B), and loo

4o
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limits the max. WV and becomes
deg. C. (Grade A). Some discussion is given on climatic and other the reason for special design.
conditions in different parts of the Leakage current is measured
world which contribute to high after applying rated WV for
3 minutes and at go per cent. of
or low temperatures, humidity,
pressure, etc. Three sections of rated WV.
Dealing with mechanical feathe specifications refer to electrolytics-the " Guide on Fixed tures, etched or sprayed foils are
definitely not permitted, nor
Capacitors "
(BS / RC.G / 13o),
" Group Test Specification for waxed paper containers and bituFixed Capacitors " (BS / RC.S / . minous seals which, although
reasonably satisfactory in our
13o), and " Test Schedule for
climate, allow gradual penetration
Electrolytic Capacitors " (BS /
RC.S /130.4). Collecting together of moisture which makes them
various features of interest, we unsuitable ig other regions. The
find that electrolytics have ap- containers are therefore of aluproximately one -tenth of the minium or plastic, with special
fibre or synthetic rubber seals.
volume of corresponding paper
While I agree entirely with Mr.
capacitors, but bave limitations
due to temperature, leakage cur- Burnham that an electrolytic can
rent and film dissolution. Low be designed for any application
temperature causes fall in capacit- and that the best compromise between reliability and volume
ance and increase in impedance,
high temperature reduces life. must be chosen, I feel that the.
Leakage current increases with issue of plain v. etched foils is
one which has to be argued out
temperature, time and load.

For preforming or preconditioning, the capacitor is " aged "
by applying working voltage
through approximately
1,500
ohms for 1 hour. Reforming of
the electrodes at least every
twelve months is recommended,
applying working voltage through
approximately I,000 ohms.
In regard to ratings, only two
temperature ranges are laid down,
deg. C. to +71 deg. C. and
3o deg. C. to +6o deg. C. The
WVs. for each are quoted on the
can, but the first (and lowest) is
the major WV. The peak AC
ripple must not exceed 6 per cent.
of the rated WV at loo c/s or
rz per cent. at 5o c /s. Outside
these limits the ripple materially

3o

between experts. At this stage I
feel inclined to leave the ring to
the manufacturers, because this
question is essentially one of technique. Evidently British practice is proceeding on the lines of
plain -foil assemblies, the greatest
justification of which, in regard to
the minimum volume, is given by
a yet smaller range known as the
" Picopack," produced by T.C.C.
I have not yet seen any etchedfoil capacitors, even, of this
phenomenally small size (whose
body measures only I -in. by
o.34in.), and I doubt very much
whether any improvement could
be made by using that technique.
JOHN C. FINLAY.
East Boldon, Co. Durham.

Books issued in conjunction with " Wireless World "
FOUNDATIONS OF WIRELESS.

Fourth Edition, by M. G.

Net By
Price Post
7/6

Scroggie

TELEVISION RECEIVING EQUIPMENT, by W. T. Cocking ... 10/6
RADIO LABORATORY HANDBOOK, by M. G. Scroggie.
... 12/6
...
...
...
...
Second Edition ...
WIRELESS SERVICING MANUAL, by W. T. Cocking. Seventh
... 10/6
...
...
Edition
HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRELESS
TELEGRAPHISTS, by H. M. Dowsett and L. E. Q. Walker.
...
...
30/...
...
Seventh Edition ...
RADIO DATA CHARTS. Third Edition, Revised by J. McG.
...
...
...
7/6
...
Sowerby
RADIO INTERFERENCE SUPPRESSION, by G. W. Ingram ... 5/...
...
... 6d.
...
LEARNING NORSE. 335th thousand
... 5/INTRODUCTION TO VALVES, by F. E. Henderson ...
RADIO WAVES AND THE IONOSPHERE, by T. W. Bennington 6/Obtainable from leading booksellers or by post from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London,
.

.

7/10
10/10
12/11
10/10

30/7

7/10
5/4
7 }d.
5/4
6/3
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SIGNALS FROM THE SUN
The "Hiss Phenomenon" on Short Waves
IN

a recent letter to Nature' Sir
Edward Appleton gives some
new information about a phenomenon which a few years ago interested, not to say mystified,
many radio men. This is the
hissing sound which was occasionally heard when receiving on the
short wavelengths, more particularly around the time of the Iast
sunspot maximum.
Sir Edward remarks that both
Reber and Southworth, working
on wavelengths of the centimetre
order, have recently succeeded in
detecting and measuring radiations coming from the sun.
Jansky, however, using the longer
wavelength of 14.6 metres, was
unable to detect any solar radiation, although his apparatus did
detect that coming from the
vicinity of the Milky Way. But
the hissing phenomenon, states
Sir Edward, furnishes evidence
which suggests that, during
periods of high solar activity, the
sun occasionally radiates energy
in the radio spectrum of an intensity greatly in excess of that
noticed by Reber and Southworth.
Reports describing the hearing
of a hissing sound when receiving
in the range 10 -40 Mc / s were sent
to Sir Edward by D. W. Height man and other amateurs, and
from these he concluded that the
noise was due to electromagnetic
radiation coming from active
areas on the sun. The noise was
only heard during daylight, and
often preceded one of the sudden
short-wave fadeouts which take
place at the same time as the
occurrence of a solar flare, and
which are known to be due to a
marked increase in the D layer
ionisation, caused by an outburst
of ultra- violet light from the
active solar area. Radio skywaves are then completely absorbed within the D layer, and
short-wave communication across
the daylit hemisphere of the earth
is stopped. It is natural, therefore, to associate the hissing noise
heard before the fadeout with the
same solar area.
Nature, November 3rd, 1945, PP. 534-535.

But, once the increase in D layer
attenuation has occurred the noise
is no longer heard, at least in the
band 10 -30 Mc /s, for the solar
radiation which causes the noise
is itself attenuated within the
layer. However, on the extremely
short waves this attenuation
would be much less, and Sir
Edward would expect them to be
able to make the single journey
through the layer with only
slightly diminished strength, and
so they ought to be detectable not
only before, but also throughout
the fadeout.
Sir Edward goes on to show
that ordinary solar radiation is of
insufficient intensity to be detectable on the type of receiving aerial
used in ordinary short-wave reception. When extremely short
waves are used, however, highly
directional aerial systems, such
ae parabolic mirrors, can be
used, and in order to detect
this ordinary radiation, it is
necessary for the aerial to have a
power gain of the order of ro4,
relative to a half -wave dipole.
Considering the low power gains
of the aerials used in actual reception of the hissing noise Sir
Edward concludes that, during
the periods when it was observed,
the intensity of the radiation from
the active area must have been
about 1o4 times that of the ordinary radiation from the whole disc.
Now that sensitive micro-wave
receivers are available, and observing that the sun's activity is
increasing towards a maximum,
it should,' in the future, be possible to obtain some more detailed
information about these radiations, both before, and during the
course of sudden fadeouts.

GERMAN

radar

on the
front cover of this issue was that
carried by the German night fighterbomber, Messerschmitt r roG. It
is now a museum piece at the Royal

Aircraft
Establishment,
borough, Hants.
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can't work with him chasing round, see
Said Ol "He's all right,
It's that set needs FL UXITE
When it ceases to howl so will he

"

I"

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

LAMP,

price 2/6.
Your wheels will
TO CYCLISTS !
NOT keep round and true unless the
spokes are tied with fine wire at the crossings AND SOLDERED. This makes a
It's simple -with
much stronger wheel.
FLUXITE-but IMPORTANT.

The FLUXITE GUN puts FLUXITE
where you want it by
a simple pressure.
Price /6, or filled,
2/6.
1

ALL MECHANICS WILL

FLUXITE

RADAR

THE " Christmas tree "
1 aerial array illustrated

" FLUXITE QUINS " AT WORK
"Hey I Stop that dog I" shouted EE,

THE

Farn-

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.

(Dept. W.W.), Bermondsey Street, S.E.I
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TRANSFORMERS

Suggestions for Preferred Types of Standard Size
By

THE case for standardisation
of mains transformers up
to a rating of i,000 watts is

that they are relatively easy to
design and construct and it is

quite possible to produce them in
an almost infinite number of
shapes and sizes. It is easy
therefore to send the same electrical specification to two different
manufacturers and receive two
transformers whose dimensions
are quite different. Although
each may be satisfactory electrically, they will have, say,
different fixing centres.
The reason for these variations,
on investigation, in general proves
to be that each manufacturer
has accepted certain sizes of
coil former as his basis of design
and the particular size chosen
eventually becomes one of his
stocked sizes. Another manufacturer may have found a bobbin
for a tin. larger core thickness
used more frequently and accordingly stocked that size. As a
result it is often difficult to proceed with the design of the chassis
for the equipment until a sample
transformer has actually been
received from the manufacturer.
Precise Specifications

In a certain medium-sized factory making radio equipment
partly on an experimental basis
and partly on a production basis,
the problem of getting transformers to fit was so acute that it
was decided to attempt a measure
of rationalisation. The results are
given here, more as a guide to
others faced with the same problem than as an attempt to usurp
the functions of the B.S.I.
Though it may seem fatuous to
say that mains transformers have
been designed many thousands of
times since AC mains radio
_sets became popular, the point
seems to have escaped many
designers. But to anyone who
has viewed the making of sets
from the production point of
view it is clear that the same.

A. SHERWOOD

L.

This article deals with
mains transformers whose

If it is found possible to use
one cross -section of core and one
stamping size for two slightly
different ratings, then it becomes
interesting to see how far from a
given rating one may safely go,
using the same size of stamping
and core cross section. Experience
rather than any à priori reason-

ratings vary from 10 to
1,000 watts. It attempts to
show how the design of such
transformers may be limited,
in the large majority of
cases, to 7 types of laminations only, with one bobbin
size for each type of lamination.

ing has shown that a transformer
of cubic dimensions, i.e., a square
shaped stamping and 2 to 3 ratio

transformer requirements crop up
over and over again, varied only
in small particulars. These small
variations however prevent the
stocking of standard coil formers,
laminations and so on, thus considerably delaying production. A
designer may specify a Type 475
stamping with a core rlin. thick
for a certain transformer, and
again, for a slightly lower rating,
specify the same core built up
to sin. thick. Now transformer

rectangular core, will stand about
33 per cent. deviation from nominal rating without undue loss of
performance. On this basis, the
range so to r,000 watts can be
divided up into steps and, by a
combination of evolution, trial
and error, and experience the
writer has produced 7 standard
sizes of transformer to cover the
whole range. These sizes have
proved eminently satisfactory for

42

437

x 2'12..)F

435

x

36
A

SQ. IN.

= O. 64INPUT

WATTS

30

2"

2.4
314

e
475

12

06

00

440

401

455

x

x

l'1á

x l'14

f l'1é

'lé
o
N

2

O

YOI

N

mm0

TRANSFORMER RATING IN

O
AI

o

WATTS

Curve showing the relation between the transformer core area in square
inches and the power 'rating in watts. The seven selected core sizes are

marked on the curve at the points corresponding to their optimum watts.

design is not so precise that he
could not have specified s4in.
thick core in both cases, making
the necessary minor amendments
to the windings in the second case
to suit the new conditions.

at least 90 per cent. of the requirements.
The restriction in core sizes
met with some opposition at first
from, various designers but the
opposition came to an end when
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it was found that by accepting

standard sizes, transformers could
be delivered in á matter of days
rather than weeks.
Towards Rationalisation
The essential parts of a trans-

:Core

former are

laminations.

I.
2.
3.
4.
5.

Coil former.

Windings and insulation.
Core clamps:

Tag-board.
The first step in rationalisation
was to cut down the number of
lamination sizes specified in the
Interim Working Schedule issued

former as desired. Thus frojfi a
table as above a designer requiring a certain input could
select the. nearest size and try
out a set of windings. If they
were too tight he could then try
the next size. The sizes however
are sufficiently near to each other
to prevent. undue wastage of iron
if it should be necessary to use
the larger size.
Under this scheme, it was found
feasible to stock laminations and
bobbins to meet most of the
demands. The question of clamps
and tag- boards still requires attention, but insufficient experience

VORTEXION
"SUPER FIFTY WATT"

AMPLIFIER

TABLE
I:S.C.O.
No.

Core
Core

¡in. x tin.
fin. x 1 }in.

455
401
440
475
460
435
437

Area

Step

0.54 sq. in.

-

0.84

¡in.x ltin.

1.09
1.50

lin. x 1 }in.
l +in. x itin.

by the Inter-Service Components
Technical Committee and which
shows some 19 different sizes,
rz being preferred. Of these 7
were selected, showing a graduation of tongue width from fin.
to 'fin., viz.:
I.S.C.O.
Width of
No.
Tongue

-

455

4or

440
475
46o
435
437

fin.

din.

¡in.
iin.

10
25

1.5
1.3
1.4
1.4
1.4
1.4

4
8

watts
,

45
90
175

360
730

has yet been gained on this subject. However by always specifying that transformers be mounted
vertically, differences in clamp
structure and tag -board layout
can be more easily dealt with.
Summing up, we can say that
a scheme of rationalisation as
outlined above does not unduly
hamper the design of mains
transformers but very greatly
steps -up the rate of production.

I ¡in.

I fin.
Although the core cross -section
can be square, as is often the
case, it is good practice to make
it rectangular, in the ratio of
2 to 3.
This makes a more
economical transformer. On this
basis the core sections and nominal
ratings are shown in the table.
(Note : Each core is about A/z
times the preceding one in area.
This means that, other things
being equal, each size has approximately twice the power rating of
the preceding one).
Should an intermediate rating
be required, it is easy to use one
of the nearest two sizes, to give
a " tight " or " easy " trans-

Rating

-

1

2

2.18
3.00
4.36

l lin. x 2in.
1 }in. x 2 }in.

Increase
Ratio

"ABACS FOR
DESIGN

FILTER
rr

A Correction

IT

is regretted

that in the lower

to 15,000 cps. within } db. under 2 per
cent. distortiom at 40 watts and I per cent. at
15 watts.
30 cps.

Electronic mixing for microphone and gramophone of either high or low impedance with
Output for 15/250
and bass controls.
ohms with generous voice coil feedback to
minimise speaker distortion. New style easy
access steel case gives recesses controls,
making transport safe and easy. Exceedingly
well ventilated for long life.
Amplifier complete in steel case as illustrated
with built -in 15 ohm mu -metal shielded
microphone transformer tropical
Price 291 gns.
finish
-

top

Chassis only with valves
or complete with fixed
phone transformer

Laboratory Model,
35,000 cps. in above

-

-

micro-

IO cps.
case -

-

to
-

251 gns.
261

gns.

42 gns.

8 -WAY MIXING UNIT
for use with any amplifier but in particular
the Super Fifty Watt. It is fitted in steel
case standard instrument grey to match above
amplifier and can be assembled with same to
form one unit. Standard model for six 15 ohm
microphones and two high or low impedance
pick -ups (with switched record compensation)
built in mu -metal shielded transformers and
metering jacks for each valve.
Price complete for A.C. Mains - 27i gns.

SPECIAL

C.P.20A 15 WATT AMPLIFIER
for 12 volt Battery and A.C. Mains operation.
This improved version of the old C.P.20 has
switch change -over from A.C. to D.C. and
" stand by " positions and only consumes 51
amperes from 12 volt battery.
Fitted mu -metal shielded microphone transformer for 15 ohm microphone, and provision
'for crystal or moving iron pick -up with tone
control' for bass and top and outputs for 7.5
and 15 ohms. Complete in steel
- £22 IO 0
case with valves -

halves of two abacs on pages 333
and 334 of the November issue, giving the rough order of inductance
and capacitance, the sub -divisions
of the log. decades in the frequency
and impedance scales are incorrect.
There should be eight and not nine
DEALERS AND EXPORT AGENTS
intermediate divisions. The inductshould write for special terms to :ance and capacity scales are correct
and the sub -divisions are z, 4, 6, 8.
Corrected scales to paste over the
257 -261, THE BROADWAY,
lower half of each abac are being
prepared and will be sent to any WIMBLEDON, LONDON, S.W.19
reader applying for them.
LIBerty 2814 and 6128.
Telephones
The upper sets of scales giving
final significant figures in each abac Telegrams "VORTEXION, WIMBL., LONDON."
are not affected by this alteration.

VORTEXION
:

:

www.americanradiohistory.com
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RANDOM RADIATIONS
By "DIALLIS'l "
The RMO's
ONE body

of

men who

did grand

work in the early days of the
war has received little mention and
scant recognition of its services. In
194o a call was made for amateur
wireless enthusiasts to volunteer for
important hush -hush work in the
Army and the response was very
The work actually
good indeed.
was to look after radar equipment
on anti -aircraft gunsites. The fellows who came along to do the job
were given a short, high -pressure
course of instruction in the general
principles of radar and particularly
in the tuning and phasing of GLz
(then almost the only AA radar
equipment), and in diagnosing and
setting to rights the many tricky
faults to which it was subject at
times. Then they went to gunsites.
Their status was a curious one for
quite a long time, for it was not till
the end of '41 and the beginning of
'42 that those who were able and
willing were absorbed into R.E.M.E.
At first they were neither fish nor
flesh nor good red herring. They
weren't exactly civilians, for they
were under military orders and lived
in officers' messes but, equally,
they were not soldiers, since they
did not wear uniform. Theirs was
a tough job, for on top of hard
routine work they were liable to be
called out at any moment of the day
or night and in all weathers to
attend to some refractory transmitter or receiver. The only trouble
was that there were never enough
of them to go round at one time
I had seven radar equipments and
no Radio Maintenance Officer.
;

:

Fiddling Jobs
All old radar hands who served
with AA will recall some of the cuss -

provoking tasks that the old Mark 1
apparatus could provide if it took a
pernickety turn. Tuning the transmitter was one of the worst of these.
If all went well, you might accomplish it in ten minutes -I've done it
in even less when the thing was in
a good mood -but if it chose to be
awkward you might be still fiddling
at the end of half an hour. When
you got the frequency right according to the horrible little neon -lamp
wavemeter provided the loading of
the power amplifier turned out to be
wrong; and when you set that right
the frequency was miles out and you
had to start all over again.
Mark II, with its cathode injection
to the PA, its first -class wave-meter

and its monitor tube (which worked,
whilst that of Mark I seldom did)
was child's play by comparison. The
phasing of the EF (Bedford) attachment of the Mark I receiver, too,
could be an awkward job for those
new or fairly new to the game. The
Mark II receiver had perhaps rather
too many mechanical gadgets about
it; but it was fairly plain sailing
from the electrical point of view
so far as anything with that number
of valves can be plain sailing. I
never totted them up exactly, but
there must have been 70 -80 in it, including the IFF gear.

-

Medium -wave Americans
a long time (or rather it was
IT'S
until the last week of October)
since I'ye devoted myself to small -

hours searches for medium -wave
broadcasting stations on the other
side of the Atlantic. Before the war
I have more than once been known
to make a complete night of it, not
leaving the receiver until the arrival
of dawn put an automatic end to the
session. I can remember many a
night, too, when there was such a
wealth of stations and so much of
interest to be heard that only the
realisation that I had a hard day's
work ahead of me eventually 'drove
me reluctantly to bed. During the
war one lost the habit, mainly because it was so seldom that, if a
good set was available, one had the
time to use it for such purposes.
Nor since I returned to civvy life
have I been able until recently to
get hold of a receiver worthy of the
name. Not long after it arrived I
began to feel the old urge and three
times I made trips of the medium wave band between 0130 and 0300
hours. It was like revisiting some
part of the world that one used to
know well, but had since completely
forgotten. I felt utterly lost. Time
was when I knew the band so well
that I hardly needed to refer to lists
of American or Canadian stations.
Now I wanted such a list badly and
Worse still,
none was available.
the results of my efforts were sadly
disappointing. Whether my hand
has lost its skill or whether conditions were just plain bad, I don't
know but I heard very few of the
stations that I set out to find and I
was unable to identify the majority
For the
of those I did hear.
moment, at all events, I feel that
the small hours are more profitably
spent abed.
;

A Gas Blowlamp
NOT a few small tools which
simply cry aloud for a place in
the wireless man's workshop were
designed or invented during the war.
They are now beginning to trickle
on to the market, and the enthusiast
who potters round the toolshops
occasionally is more than likely to
come across good things. I for one
cannot resist the lure of a good tool shop, though I enter one firmly resolved that, whatever the temptations, I will buy nothing but the
two twist drills or the small file
that I need to replace casualties.
purchases shall be made
My
quickly ; there shall be no lingering,
no looking at this or that afterwards. . . . Invariably I emerge
much later, penniless, but possessing
several new tools so obviously essential that I can't think how I ever
got on without them. My most
recent find, though quite inexpensive (3s. gd., to be exact), is
something that I-and no doubt
many readers-have been looking
for for years. It is a miniature self gas blowlamp, ideal for
acting
", sweating " with ordinary solder,
but producing so hot a flame that it
can be used for silver -soldering or
even for small brazing jobs. Like
so many ingenious inventions, it is
simplicity itself. It consists of a
brass cylinder, one- and -threequarter inches long and -7u-inch in
diameter. One end is open ; the
other is closed, by a screw -on cap,
which carries a nozzle of i -inch brass
tube, just over an inch in length.
The end of the nozzle is bent downwards at an angle of about 3o
degrees. Just over 1 -inch below the
" root " of the nozzle there is a
minute hole in the cap. And that
is all there is to it. Slip the rubber
tube of a gas connection on the open
end of the cylinder, turn the tap
full on and apply a light to the
nozzle. Instantly a typical blowlamp flame appears, narrow, intensely hot and about 4 inches in.
length. The flame may be reduced
to an inch or so for fine work by
partly blocking the nozzle with a
piece of wire. The first job the
blowlamp was called on to do was
the repair of a silver wrist -watch
case, in which one of the lugs carrying the strap had broken away from
its moorings. A sound piece of
silver-soldering was accomplished in
a matter of a few minutes. The
blowlamp is called the Spitfire. I
don't know who makes it, but I
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bought it from a toolshop in Holborn. The uses of the Spitfire in
wireless work are obviously legion.
You see, I expect, how it operates.
A high -pressure stream of gas issues
from the tiny hole in the cap and,
carrying air with it, impinges on the
flame at the nozzle, thus producing
a self- acting and continuous blowlamp effect.

A Weak Spot
ONE of the commonest causes of
trouble in any wireless equipment produced in large quantities by
mass production methods is the
soldered joint. The proportion of
such joints that prove faulty is
minute probably not more than a
minute fraction of one per cent. But
there are a tidy few soldered joints
in any wireless set, and if only one
of them in a hundred thousand fails
to do its stuff breakdowns due to
this cause must run to a considerable number in a year amongst the
ten million odd receivers in use in
this country. Soldered joints certainly gave us no small amount of
bother in radar equipment, particularly when it had to be subjected
to the bumps and vibration inseparable from road travel.
The

'

%I

-T

3

THAT
LONG, LONG ROAD...
EVERY MILE OF

:

average domestic wireless set becomes more or less static once it
has been installed in its owner's
home; but it has to reach that home
by road and rail. And there is a
good deal of vibration in many
modern homes, especially those situated near roads carrying heavy
traffic.
I have often wondered
whether a means of spot -welding the
joints in wireless and other electrical
equipment could not be devsed.
Any radio manufacturing firm which
worked out and adopted a successful
system of that kind would no doubt
reap a golden harvest. The man in
the street is beginning to change his
ideas about wireless sets. He has
found that there is not a great deal
to choose in the performance of different " broadcast " receivers at
about the same price. What he is
now starting to make his most important consideration when buying
a new set is reliability. He wants
something that will work without an
if or a but whenever he switches on
and can be depended on to go on
doing so not just for the " guarantee
period " but for several years. I
don't think that radio manufacturers always realise how much the
intending purchaser is influenced by
the experiences of other people.
Half a dozen customers, dissatisfied
owing to breakdowns, and ready to
expatiate on their grievances to all
and sundry, can quickly undo the
work of many hundreds of pounds'
worth of good advertising.

EL

ALAMEIN, Tunis, Sicily, Rome, Normandy,

the Rhine

.

.

and over

.

Bulgin Components have travelled every mile of that
road. With the tanks and the guns, in the planes that
blasted the way ahead, in the little ships that covered our
landings. It was a long bitter road, through dust, heat
and sandstorms, a road that stretched so far, through
rain and cold and slush, that only the strong could make it.
Those hardships were Bulgin's finest test. With everything against them, grit, mildew and rough handling, they
did their job. Right from the word "go" until the white
sheets were .fluttering in Berlin.
You could not buy that Bulgin Coil, condenser or resistor you wanted while they were on vital work. You
couldn't repair that old set and start customers planning new ones. Now the news is good news . .
.
.

BULCIN

COMPONENTS

ARE

ON

MARKET AGAIN

THE

steady trickle, not much at first,5but enough to be going on with.
Ministry requirements are tapering off. That means more for you
at home, more for export overseas. Winter evenings with Bulgin
components and that long- earned set are something special to look
forward to.
A

YOU

CAN

NOW

GET

BULGIN
RADIO

AND

TELEVISION

COMPONENTS

A. F. BULGIN & CO. LTD., BYE PASS ROAD, BARKING, ESSEX
Tel.:

R/Ppleway

3474 (5 lines)

;

Bless
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RE CENT INVENTIONS
TUNING INDICATORS

THE tuning of a receiver for
frequency -modulated signals is
adjusted by equalising two voltages of
opposite polarity, derived from the
discriminator circuit. In an indicator,
however, the developed voltages will
also be equal, because both are at or
near zero, when no signal is present.
To remove this ambiguity, when
using a visual tuning indicator of the
" magic eye " type, the biasing voltage
applied to the two deflecting rods of
the miniature cathode-ray tube is
arranged, in the absence of any signal,
to be equal to the anode voltage, so
that the whole of the fluorescent dial

Z

S

51

S2

Viival tuning indicator for FM.
An incoming signal
applies a negative voltage to both of
the deflecting rods and produces a
shadow zone Z within which a sharp
pencil of light S is seen. This comes to
the centre of the shadow when the
circuits are correctly in tune, but falls
to one side or another, as shown at Sr
and S2, when they are off resonance.
Marconäs Wireless Telegraph Co.,
T.td., (assignees of G. F. Elston.) Convention date (U.S.A.) Aug. 29th, 1942.
is illuminated.

No. 568821.

PIEZOELECTRIC OSCILLATORS
phosphate
potassium
PRIMARY
(KH,PO,) is stated to be superior
to quartz in piezo-electric sensitivity,
and to be substantially equal to it in
mechanical strength, Among other advantages, the phosphate crystals can be
produced synthetically to any desired
size, and are.also more easily machined
than quartz.
They dissolve readily in water but,
unlike Rochelle salt, do not tend to lose
the water of crystallisation, nor to deteriorate as oscillators, when exposed
to the air. The same merits apply
equally to certain other crystals which
are isomorphic with the first, such as
primary potassium arsenate. The use
of such crystals is claimed in any
piezo- electric device.
Patentverwertungs" Patelhold "
and Elekfro- Holding, A. G. ConvenNov. 22nd, 5942.
(Switzerland)
date
tion
No. 569285.

The British abstracts published
here are prepared with the
of
permission of the Controller
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1'- each.

occur harmlessly and without any
danger of producing a sustained flame.
The porous packing is contained between an upper and lower plate, the

Selection
of the More Interesting
Radio Developments
A

latter fitting into the container just
above the highest level of the acid.
Provision is made for the usual filling
and vent tubes and level indicator. A
further advantage is the reduction of
acid spray during charging.

COLOUR TELEVISION

A. A. Thornton (communicated by
Philco Radio and Television Corpn.)
Application date September roth, 1943.

TIIE image signals corresponding to
each of the primary colours are

subject to certain defects which require
individual correction in order to secure
a properly balanced picture. For instance, the studio illumination is likely
to contain a disproportionate amount
of light of certain wavelengths; whilst
if the transmission is made from
coloured films, the arc -lamp used for
scanning will favour the red end of
Again, the photothe spectrum.
sensitive screen of the signal-generating
tube is usually more sensitive to the
red than the blue; whilst the colour
response of the eyes of the 'observer,
as well as the nature of the lighting
under which he views the received picture, may also call for special compensation.
According to the invention, the set
of signals for each primary colour is
passed in sequence through an amplifier
of the electron-multiplier type, the gain
of which is controlled by keying impulses which are peculiar to, and
synchronised with, the transmission of
each of the different colour-groups. In
this way, each one of the distinctive
images forming the complete picture
can be independently adjusted to any
desired level of brightness.
W. W. Triggs. (communicated by
Farnsworth Television and Radio
Application date May 26th,
Corp.)
5943.

No. 569652.

TRANSMISSION -LINE SWITCH
AMAIN feeder F alternately energises two branched feeders Fr, F2
so as to radiate signal pulses from two
spaced aerials in rapid succession, the
aerial that is not transmitting at any
given instant being prepared to receive
incoming signals. The necessary switching can be effected by rotating a slotted
disc D so that it intermittently closes
the open ends of two quarter-wave
stubs Sr and S2, located at opposite
sides of the " tee " junction, as shown.
When the stub Sr is closed, it presents
an infinitely large impedance, when
looked at from the feeder Fr, so that
the latter passes signal energy at full
strength from the feeder F to the lefthand aerial. Simultaneously a gapped
part of the disc D comes under the end
of the stub S2, which is then seen as
a half -wave open stub from the main
junction. It therefore presents an
infinitely large impedance to energy
flowing in the feeder F, thus
momentarily isolating the feeder F2
so that it can accept signals coming
from the right-hand aerial.
In practice, the rotating disc D does
not completely close the open end of

No. 568326.

Switching for transmitting
and receiving aerials.

/

FI

1

1r.

F2

xI4

S3

52

,SI

/54

X /4

D

STORAGE BATTERIES
possibility of any dangerous exTT'-'
plosion of the mixture of electrolytic gases generated during the charging
and discharging of lead -acid accumulators is avoided by packing the top of
the container with small solid bodies,
such as glass crystals. The space in
which the explosive gases usually collect is thus split up into comparatively
small areas, in which combustion can

either of the stubs, so that they fail
to develop their maximum impedance,
and the receiving aerial is thus not
completely isolated from the strong
outgoing signals. To compensate for
this and other defects, two reinforcing
stubs S3 and S4 are arranged, as shown,
for synchronous operation with the
stubs Sr and S2.
The General Electric Co., Ltd., and
Application date
D. C. Espley.
Nov. 58th, 5941.

No. 568379.
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The capital Signa,
in mathematics, is a symbol

meaning the sum of'
PHILIPS

The Philips emblem,
in everyday life is a symbol meaning
the sum of expert design, skilled
workmanship and good materials.

PHILIPS
LAMPS

RADIO
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X -RAY
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Stentorian
EXTENSION

SPEAKERS
now available
again FROM

29'6
The benefits of specialisation make possible
really amazing values. The efficient permanent
magnet speakers, giving remarkably pleasant
reproductions, are housed in most attractive
cabinets, complete with VOLUME CONTROL.

TYPE

S.L C.

CAPACITY

LINEAR

,,

Supplies are limited so please be
patient if your dealer cannot supply

J

immediately.

CABINET MODELS AT PRESENT AVAILABLE
Minor Type MX (for Low linpedence Extension) 29/6
MC (with Universal Transformer) - 35/6
BX (for Low Impedence Extension) 43/6
Baby
BC (with Universal Transformer) - 49/6

WHITELEY ELECTRICAL RADIO
MANSFIELD, NOTTS.

CO.

LTD.

SYDNEY S. BIRD & SONS LTD.
CAMIIIRIDG! ARTERIAL ROAD,

(ENFIELD.

HERE ARE THE
FAT STOCK

PRICES
I
`Hoggets and Shearlings' on the air; a juicy
point steak under the grill, Dagenite and
Pertrix Batteries available for everybody.
Times to look forward to! Meanwhile we're
sorry that Dagenite and Pertrix are still in
short supply. Most of them, you see, have
been helping to beat the Jap. But they'll
be back, soon now!
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BATTERIES FOR CAR AND RADIO

HOLSUN BATTERIES LIMITED

137

Victoria Street, London. 5.W.1
D 14-45
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HIGHER and
for HIGH
HIGHEST FREQUENCIES!

THERE APE TRIL

AMPLIFIERS FROM
5500 WAILS FOR

PRIORITY WORE

TENAPLAX
Co -axial Cable

CABLES HAVE

SOME TENAPLAX

60% AIR INSULATION
Patented

reduces

method of construction
losses to a minimum.

Plastic Cover

Electrical Screening
Alkathene Sleeve
Braided Alkathene
Filaments
Conductor
Write for details te

TENAPLAB LTD.,

YOU CAN

STILL

7

1

PARK LANE, LONDON, W.1

5

MAPLE PLACE

TOTTENHAM

COURT ROAO.

LONOOM, W. I.

ír,

MUSEUM

S8I7 tmyrs4.5

TAIEAI IO WLSDO LONDON.

GET

PORTABLE P.A. EQUIPMENT
IF

YOU ORDER NOW
The R.S. "Universal Fifteen " is the most truly
portable " portable" outfit yet made available.
Operating equally successfully on either AC or DC at all voltages
from 200 to 240, the two loudspeakers, micro-

CELESTION

phone, amplifiers and cables
are quickly assembled into one
compact unit ready for easy
transport. Write now for fillest
details -but, a word of warning, only limited supplies are
available.
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Rate 81- for 2 lines or less and 31- for every addition&
me or part thereof, average lines 5-6 words. Box
Numbers 2 words, plus 1/ -. Press Day : February 1946
issue, first post Wednedeay, January 9th. No responsibility
accepted for errors.

NEW RECEIVERS AND AMPLIFIERS

H.P.

RADIO SERVICES, Ltd., offer:

-

Philips Voxmobile amplifier, 12e or
230v ac 15 watts. Crystal mike, 2 -horn, L.B.,
E58/10: super job. 5 -watt amplifiers with
valves, neat chassis construction, £6/10.
ROGERSON an eliminators & trickle charger,
£4115; home chargers, 12v 3amps, 90/ -; Atlas
IC eliminators
no charger) £4/10.
ROTHERMEL crystal pick -ups, £3/18/9; line
cord 3 -core 0.3amp, 2/- yd. (180 ohms); Varley 2v 40amp accumulators (charged), 16/9;
posted safely
LOUDSPEAKERS.-Rola Bin 19/6, 5fn 18 /6,
loin 45/ -; Celeation 8fn with trans., 25/ -;
ditto, energised, 2,000ohms, 36/ -: Vitavox
NEW

12in PM, 10w, E7.

TRANSFORMERS.- Universal output, 6/6;
microphone 70/1, 8/6; mains standard type,
shrouded (state L.T.S.). 25/ -.
ELECTROLYTICB. -B.I. 8mfd 500v 3/1, 8
plus 8 4/11; T.M.Q. 25mid 25v, 2/6; block
condensers, 500v 2mfd 1/6, 4mfd 3/ -.
COILS
(circuits included). -M.W. Midget
T.R.F 5/- pair; aerial and oscillator
for
superhet, 9/- pair; 465kc it transformers, aluminium cased, with trimmers, 12/6 pair;
0005, with trimmers, 12/6 pair.
H.P. RADIO SERVICES, Ltd., 55. County
Rd., Liverpool, 4. Est, 1935. (Aintree 1445.)
BRIERLEY quality amplifiers, 200 -250v ac
5 -watt, 81/2gns. 12 -watt, £14; P.A. and
S.O.F. types available.
WE are pleased to announce that we now
have in production two pick -ups; performances, obtainable only by means of the entirely
new and original design, are matched by a
finish and workmanship that cannot be excelled; these two pick -ups have downward
pressures of r/e and % oz. only, and the latter
has an output in the region of 1 volt; permanent points wearing some 6 times longer than
sapphire, ground and polished to an accuracy
of 1 /50th of 1 thon. are used; illustrated
literature on these pick -ups will be available
shortly; s.a.e. for illustrated leaflets on amplifiers and copy of " Design for Quality. "-J. H.
Brierley (Gramophones and Recordings), Ltd.,
46. 7'ithebarn St., Liverpool, 2.
4583
NEW Hallicrafters, 8X24, with speaker,
perfect; what offers 4-Box 2749. [4549
receivers. -As soon
C OMMUNIOATION
civilian supplies recommence we shall

as

be
at your service.- A.C.S. Radio, 44, Widmore

from

BATTLEDRESS
to

"CIVVIES"
What a joy and relief to get
back to our normal dress.
For six years we have been
supplying the Services with our
transformers and chokes in

" uniforms " far different from

those of pre -war years.
Rd.. Bromley, Kent.
[4528
COMMUNICATION receivers.
" Dale "
At
last we are freed from rewill have them as soon as trading constrictions and allowed to accept
ditions allow. -Remember -Dale Electronics,
Ltd.. 105, Bolsover Bt., W.I. Mus. 1023.
orders
from the trade and pubTHE Arrow Home Constructor's Kit, 4 -valve
lic for ordinary commercial and
TRF, complete kit of parts with full
instructions, £6; set valves, 26/- extra.
domestic
needs. Our six years
Charles Britain Radio, 2, Wilson St., E.C.2.
hard labour has not been
T.R.F. ac /de medium and long wave kit of
parts, with drilled chassis, size 91/2x41/2
without
advantages.
We have
x 11/2, and all components, condensers, etc., and
learned a lot, far more than we
circuit. nothing else to buy, £4; valves, £2/10;
Sin speaker, trans., 27/6.
can tell you in this space, but
HENRY'S, 5, Harrow Rd. Edgware Rd., W.2.
the results show clearly in our
A NELOY RADIO offer Set of components for
making M.W. semi-midget ac /dc t.r.f.
new ranges now available to all.
receiver, including cabinet, valves drilled
chassis, 6r zin speaker, screws, etc.; nothing more
The Partridge organisation is
to buy; complete with circuit, £8. Aneloy
Radio, 36, Hindmens Rd., E. Dulwich, 21.E.22.
again at your service. Our
HALL/CRAFTER 329 latest portable 550
technical department will be
lee to 305 me bandspread and 'phones,
oerfect order; Eddystone communication repleased to assist you in your
ceiver, complete with range of coils, new;
transformer problems.
McMurdo Silver radiogram in cabinet. -Peaty,
Coombe Bridge, S.W.20.
[4459
We look forward to hearing
QUALITY. -We offer you a receiver combining all the features of the local recepfrom our old friends, and
tion quality and the communications receiver
welcome enquiries from newsensitivity; something new, it will be worth
while investigating. -Details from the Moreton
comers. In return for a penny
Cheyney Co., BCM /REME, London, W.C.1.
stamp we shall be pleased to
BAKER'S. -New 7 -valve ' Wireless World"
Quality amplifier with tone control stage,
send you details of our new
8 watts push -pull triode output, price includes
standard models with various
super Quality triple cone, 12in permanent
magnet speaker, with large output transformer
styles of mountings.
and all valves; also as above but with 15
watts tetrode output, ideal for realistic reproduction for public address; 21/2d. stamp for
Abbey 2244
particulars, prices, etc. -Bakers Selhurst Te%p/róae:
Radio. Tel. Croydon 4226.
[3680
RECEIVERS, AMPLIFIERS -SECOND -HAND
SALES Quality radio amplifier, and
SOUND
Voigt spkr. -88, Beaconsfield Rd., Enfield.
HTT R.O., with power pack, speaker
and 9
coils, as new; £115 -A.C.B. Radio, 44,
Widmore Rd., Bromley, Rent,
[4531
HAMMARLUND HQ 120 communication
receiver, 0.54 to 31 mcs speaker; offers.
76-8, PETTY FRANCE, LONDON. S.W.I
Lill, Milton- u-Wychwood. Oxon.
[4311

-

-

li

t
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-
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TTILL1CRAFTER SX
1A

28, complete with
Haflicrafter speaker, 15 tubes, 2 RF
stages, brand new, in superb condition.
SCOTT, 14 tubes, in beautiful metal cabinet,
crackle finished, complete with matching
speaker.
RME 69, no speaker, but in perfect condition,
late 1939 model.
3iIN Oscilloscope, complete with tube and
power supply, no time base, in metal cabinet.
All inquiries to J. Couch, 19, North St.,
Lostwithiel, Cornwall,
[4534
COMMUNICATION receiver type 358
by
Eddistone, coils 90 KC to 31 Mc, including power pack & loud spkr.; £60. -Box 2333.
AMERICAN 6v car radio, £16; three unused R.C.A. Acorns, 954, 955, 956, 30/00.-110, Alexandra Rd., London, N.W.8.
SALE, small two -valve audio oscillator, two
Morse keys, quantity wire, also remote
control unit, all as new. Offers P -Box 4499.
AC.S. RADIO, 44,
Widmore Rd., Bromley,
Kent, offer small selection com. sets,
radio receivers, amplifiers and televisors; list
free.
[4530
ALL typ
t f amplifiers.
microphones and
loudspea..
sale. -Send stamp for
lists to Potter, 9, White Hart St., Thetford,
Norfolk.
[4453
HALLICRAFTERS, Skyrider Defiant, 8X24
and loudspeaker (5,000ohm), very little
used; £40. -Pett, 19, Surbiton Court, Surbi.
ton, Surrey.
[4541
HALLICRAFTERS, SX17, 500 km, 63 mcs,
230v AC, no speaker, stored 5 years. as
new. -Offers to Box W., Smiths Bookshop.
West Drayton, Middx
[4452
SOUND Sales 12 -watt amplifier, complete
with output transformer having 15 and
30 ohm secondaries, with new valves; offers;
seen Ealing. -Box 2764.
[4562
EDDYSTONE 358 new model, with logging
scale, complete with power pack and
speaker to match; complete set of coils, perfect conch.' s What offers -Box 2270.
PORTABLE 25watt amplifier ac, 4 inputs, 2
1 speakers, Garrard record player, ac, me
mike and stand, 12 hours' use only, complete
outfit; £45 near offer. -2, Arbroath Rd.,
Eitham, S.E.9.
[4548
p.C.A., model ACR -111, communications
receiver, 0.54 to 30 mcs, 16 tubes. with
esker and telescopic aerial, in excellent
condition; b"st offer over £40.- Crace, 3, Elm °eld Ave., Leicester.
(4450
HALLICRAFTER
S27C
14v
receiver.
U.H.F.. 130/21^ Mes. 230v AC; offers or
exchange R.M.E.69, SX28 or similar; also
AC /DC Avominor, new, £8/10.- Jones, 84.
Embankment Rd., Plymouth.
PUSH pull quality amplifier (PX.4.$) [4468
straight tuner unit (2 hf stages with
and
diode), for ac mains, complete with speaker
(lain energised), £15 or beet offer; do mains
amplifier and straight tuner unit, push pull
tetrodes, £12 or best offer. -Box 4500.
14439
COMPONENTS- SECOND -NAND, SURPLUS
SUPREME RADIO, 746b, Romford Rd.,
Manor Park, London, E.12. Est. 15 yrs.
Tel. Ilf. 1260.
MIDGET 2 -gang variable condensers, 0.0005
mid with trimmers, fixing feet, 11 ¡6; 3 -gang
ditto, 13/ -; Midget coils, high gain m.w.,
7/- pair; M and L, with circuit, 10/ -; M and
L. s.w. for same, 2/3; A. and osc. coils,
L.M.S. 465 k/c with circuit, 12/6; U. transformers for same, 465 k /c, 12/6; all -wave
dials, coloured, 1/9; Midget chokes 60ms
360v, 6/ -; heavy duty, 100ma, 10/-; Midget
trans. P.P., 4/6; 40ma. Multi Ratio speaker
trans., 6/6; 30watt P.P., any matching
on
primary or sect., £1/1; line cord, 0.3a 3 -way
60 -70v ft., 2/- yd; mains droppers, 0.2e
1,000v fixing feet, 2 sliders, 4/ -; 0.3a 800v
2 slider feet, 5/ -; 0.2a 1,000v, less feet, 3/3;
Pye replacement droppers, 3/ 801 -802 Fur gusson droppers, heavy duty, 8 /6; volume
trols, all valves, with s.w., 4/ -; leas s.w., con3/ -;
W.W. controls, 2,000 -10,000, leas a.w., 2/6;
wire wound resistances, 200- 240,000v, colour
coded, 24 in pkt, 7/6; Midget 0.1 +.1 mid
T.C.C., 350v w, dc, er 250v w ac, 1/- ea.;
0.0005 reaction condensers, 2/9 bias condensers, 50v- 50mfd, 3/6; 25v 25mfd, 2/6; T.C.C.,
2mfd 375v, 2/9; T.M.C. 4mfd, 2 9;
450v, 3/6; 8+8 mfd 450v, 6/9; 16 +8 8mfd
mid
450v. 8/6,
S.A.E. all enquiries; 6d. extra postage orders
under £5; no c.o.d.
14S28
RADIO REPAIR SERVICE, 36, Stoney,
fields Lane, Edgware, Mdx.
HIGH -GRADE goods at the lowest prices; 0.3
amp 3 -way line cord, 60-70 ohms, per ft in 1,0yd
lengths, 15/- length; parcel of 24 assorted 1/2watt Erie resistors and 24 1 -watt,
per
parcel; cash or c.o.d.; 1/- packing and28/post.
and U.B.A. valves, Varley, Wearite,
V.A,
Raymart and Eddystone components, Ave
instruments, new goods only; s.a.e. for lista,
etc.-Radio Supplies, 56, Hughes Ave., Hor.
wich, Lancs.
(4498
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:

LINE CORD.-2-way 2/6 per yd.,

3 -way

3/-

IWILSON IP

per yd. (approx. 60 ohms per foot).
SPEAKERS.-" Celestion " P.M. 21/2in., less
trans., 27/ -; 8in. P.M., with trans., 27/6:
6Áin. P.M. (multi -ratio trans.), 28/6.
TWO -GANG condensers. -0.0005, 12/6; Midget coils, h.f. and aerial, 4/6 per pair.
VALVE HOLDERS (all types). Volume controls, less switch, 2/9; with switch, 3/9.

MAINS transformers, 4v and 6v, 27/6.
ROTHERMEL (crystal) pick -ups, metal, 88,
£3/13/6; Senior de Luxe, £3/18/9.
LET us quote you for all your requirements.
Cash with order, plus postage.
MATT RADIO SERVICE, 152, Richmond Rd.,
Kingston -on- Thames, Surrey.
[4159
SOUTHERN RADIO'S wireless bargains:
LATEST radio publications:
" RADIO Valve Manual," equivalent and alternative American and British types with all
data, 3/6; "' Radio Circuits," fully illustrated
receivers, power packe, etc., 2/ -; "Amplifiers,"
fully descriptive circuits, 2/ -; "Radio Coil
and Transformer Manual," 2/ -; " Short Wave
Handbook," 2/ -; " Manual of Direct Disc
Home Recording," 2/ -; " Test Gear Construction Manual," 1 /6 "Radio Pocket Book,"
formulas, tables, colour -code, etc., 1/ -;
10flows for Radio Constructor," 1 / -. Just published, " Radio Reference Handbook," comprehensive and up -to-date, covering all branches
of radio, 10/6.
PAPER condensers Post Office type, upright,
2mfd, high working (used but guaranteed perfect), 2/6 each,
Brand new 2mfd mains bridge, 3/6, Imf 3/ -, 1. -1. -1, 2/6; 4 C.C.
electrolytic reversible 4-4mfd 70v, 3/6, multi con mica condensers, 28 capacities in one, 4/ -.
ACE "P.O." microphones, complete with
transformer, usable with any receiver, 7/6.
Permanent crystal detectors, 2/6. Crystals
6d., with cat's- whisker 1/ -- Insulated push
back wire, 25 yards, 5/ -. Insulated sleeving,
assorted sizes and colours, 3/6 per dozen yard
lengths.
Single screened wire, 10 /- per doz.
yards. Twin screened wire, 17/- per dozen
yards.
Power
rheostats cutler
harmer,
30 ohms and 10 ohms, 4/6 each.
Press
button switches, 3 -way 4/ -, 8 -way 6/- (all
complete with knobs). Escutcheons for 8 -way
switches, 1/6. Yaxley type rotary switches,
11-way single bank, 6/6. Hundreds more bargain lines.
SOUTHERN RADIO SUPPLY Co., 46, Lisle
St., London, W.O. Gerrard 6653.
[4234
CONSTRUCTIONAL diagrams and special
lines.
AMPLIFIER, 6 -8 watts, ac /dc, 5/ -; Wizard
ac /de medium wave 4 -valve receiver, 5/ -;
Dorset battery, 3- valve, medium wave, 3/6;
manuscripts comprise detailed layout draw ings, theoretical circuit, wiring diagrams and

-

-

-

full instructions; list of parts.

MINIATURE i -f. transformers, permeability
tuning, high Q, 465 kc, per pr 25/ -; 3 -wave
superhet aerial and oscillator coils, with circuit, per pr 10/ -; i.f. transformers, standard
size, 20/47 Litz windings, 465 kc, per pr 15/ -;
-f. chokes, 15h, 90m.a., 7/6; h.f. chokes, 2/ -;
output transformers, 3- ratio, 7/6; M.W. aerial
and h.f. coils with circuit, per pr 5/ -.-Write
Weldona Radio Accessories, Ltd.. 12, Gilbert
1

[4434
Rd., Swanage, Dorset.
ROTARY transformer, new and unused, by
B.E.E., Ltd., input 24v DC, output 230v
AC, 50 cycles, 200va; £12. -Box 2335. [4472
stocks of radio valves, all types, list
BIGprices;
8in Field energised epeaker9f
35/ -; c.o.d. or pro -forma--David Robinson,
Ltd., 100 High St Bedford.
[4577
ENAMELLED copper wire, 10 tons, slight
salvage, for sale to bulk purchasers.
Apply II.
'ttoon Ltd. (Government contractors),
London, N.W.8. [4175
AINS transformers, 1st grade, brand new,
-AL 4v or 6.3v type, 350/0/350 80ma, money
back guarantee 20/- ea, post 1 /1.-Aneloy
Radio, 36, Hindmans Rd., E. Dulwich, S.E.22.
RADIOMART Sound Service- -Mains transformers, 200-250v 50 cycle, electrostatic
screen, folly shrouded, 350 -0 -350, 80ma, 6.3v5v or 4v-4v, 24/6, post extra 1/ -. -71, Crick[4500
lade St., Cirencester, Glos.
SIIRPLUS marine radio equipment for disposal, receivers, transmitters W /T and
R /'l', motor generators, resistances, condensers,
etc., at disposal prices.- Write, giving details
[4384
of requirements, Box 4416.
cells.-01d-established battery firm now
DRYin production of all types of dry cells;
D.R.3 speciality; delivery ex works; quotations
by request; contracts invited. -The Abies Battery Co., 117, Anerley Rd., Anerley, 8.E.20.
sale, B.T. -H. mains transformer, primFORary 200 -240v, 40 -60v, 3 secondaries
centre -tapped, 630- 0 -610v, 100 ma, 34 -0-3'3 v,
6 amps, 34- 0 -33/4v, 6 amps,- Offers to North
cott, 12, Hill Crest, Mannamead, Plymouth.

-

-

Everything we sell is
absolutely new
No surplus or secondhand

(eó;äéá

in 18 -6. W.O. " ALOLAD, " nndrilled, specially
manufactured for us by a well-known firm of
aircraft manufacturers, to Aircraft (A.I.D.)
standards. Strong as steel, rigid yet easy to work.
Dimemions 12} x 7f x 4in.
Price
Post and packing I /-.

12/6

LF. TRANSFORMERS. 465 k /ce.,
permeability
tuned
iron- cored,
centre- tapped,
colour- coded,
screened, 15/- per pair
COILS, 3 wavebands on one former : Long (8002,000 m.), Medium (200.500 m.) and Short (16 -00 m.).
Aerial and Ose., 12/6 per pair. A. a H.F. with reLong
FOUR-WAVEBAND COILS, ou one former
(800 -2,000 m.), Medium (200 -550 m.) and Short (12.20
and 15 -50 m.), 15 /- per pair.
:

NOW READY
COMPLETE

SUPERHETRODYNE

COIL UNIT, colour- coded,
wired -up and tested. Includes 3 waveband
coils for R.F. stage H.F. and Oscillator,
short 26-5o, medium 200 -550 and long
800 -2,000 metres.
(465 K /CS) 3 gang
condenser, 3 bank switch, 2 valve holders,
(R.F. -F.C.) all trimmers, padders and
resistances together with blueprint.
With calibrated dial and slow
Price
motion drive.
Tuning units for all standard circuits
supplied.
SCREENED

a

Midget
TRANSFORMERS.
(Push -pull.)
parallel -feed split secondary 4 to 1 ratio, 6 /-. Standard, 9 /6. Heavy Duty, 12/6.
INPUT

CIRCUIT No. 17

7 -VALVE SUPERHETERODYNE A.C. or (Na. 18)

Valve sequence: Radio frequency stage (6K7), first detector and oscillator (6H8), intermediate- frequency amplifier
(8H7), second detector A.V.O. and first A.F.
(6Q7), output beam tetrode (6VO) with negative
feedback, Y63 tuning eye if required. Six wavebands covering 6 to 2,000 metres, including
television-Bound, A.V.O. rapid, normal and oft.
Controls : R.F. gain ; wave -change switch ;
B.F.O. on /off ; A.V.C. on /off ; audio -gain control
and on /off switch ; tone-control ; radio- gramoFull -wave
phone switch. 6 watts output.
A.O.ID.C. RECEIVER.

rectifier

(SU40).

CIRCUIT No. 20

A.C. or ( No.
Brief specification:
Radio- frequency stage (6K7),
first detector and oscillator (6K8), intermediate frequency amplifier (6K7), second detector A.V.C.
and first A.F. ((1Q7), phase inverter and B.F.O.
(eC8), output (two 6V6'e) in push -pull with
negative feedback, Y63 tuning indicator. Six
wavebands covering 6 to 2,000 metres, Including
television -sound, A.V.O. rapid, normal and off.
Controls: R.F. gain ; wave-change switch
B.F.O. on /off ; A.V.C. on/olf ; audio -gain control
and on /off switch ; tone-control ; radio -gramophone switch. 12 watt° output. Full -wave rectifier (5U40) and noise-limiter valve (6K7).
Complete Sets of Blueprints (two practical and
one theoretical), full else, with complete price hat
of components, all of which we can supply, for
circuit,' Nos. 17, 18, 20 and 21 ; 6/- per set for
each circuit.
For other Circuit' see October inns.
10 -VALVE SUPERHETERODYNE

21) A.C. /D,C. RECEIVER.

Valve sequence

:

Look out for Special
Television Announcement

To OVERSEAS TRADER
Wholesale and retail enquiries are invited.
Orders mn be executed for B.A.O.R., 0.61
and S.E.A.C. customers.

F

307, HIGH HOLBORN.'
LONDON W.C.I.

-

350 120ma, can be used for 2v, 4v, 6v
heaters, shrouded, £1 /10; mains taps for
above, 1 / -.
CABINETS as used for the utility radios,
either model, £1/10; dials, all -wave ivorine
complete with escutcheon drum drive and
pointer, 6/6; Marconi vertical type, 2/ small
dials for midgets, 8/- doz.; tuning corids., 2gang midget 12/- ea., 3-gang 10 /- ea.; small
steel chassie, 3/9 ea.; coils 2 -band wit' reaction, 7/- pr.; all-wave coils, superbet, with
diagram, 14/- pr.; i-f, trans, 465k /c, 12/6 pr.;
P type coils, m.w. only, a. and h.f., 2/- ea.
RESISTANCES, new Erie and Dubilier, 4/6
doz. (our selection), 5/6 doz. to your requirements; ,watt, 6/6 doz.; tubular conde., new,
4/6 doz., incl. 0.1, 0.05, etc., asstd.; chokes,
100ma 350ohm, 8/- ea.; multi -ratio speaker
transformers, 3ohm sec., 7/- ea; large type
30watt, 10 ratios, £1 /10; push -back wire,
various colours, 2/- doz. yds.; rubber covered ,
wire, 2/- doz. yds.; sleeving, 2/- doz. yds.
SPECIAL offers. -2mfd Mansbridge condensers,
100v wkg., with fixing feet, new, 6/6 doz.;
small moving coil mikes, damaged, 1/6 ea.;
terms,
undamaged, 5/- ea.; send for list " W
cash or c.o.d. over £1, -Note new address
Charles Britain Radio, Radio House, 2, Wilson
St., London, E.C.2. Tel. Bin. 5985, ext. 7.
ELECTROLYTIC 8mfd 500v, 2/10; Grampian MOR moving coil mikes, £31816;
Rothermel BRIS spherical sound cell mike,
£7; Partridge 28watt multi ratio output
transformer, 26/ -. -D. White, 17, Upland Rd.,
London. S.E.22.
[4538
'TERRY'S offer.-Philips wet electrolytics,
small cans, 8mfd, 450v wkg, 8mfd 320e
wkg, midget, 25mfd 320v wkg, at 6 /6; also

-

goods.

SPECIAL!
RADIO CHASSIS

29

BRITAIN RADIO New _ Year
CHARLES
offers Include
SPEAKERS.-Phileo mains energised, fitted
with new cones, with trans, 3,000, 5,000 fields,
21/ -; Goodmans p.m. 8in with multi -ratio
trans, LI /10; Celestion p.m. 8in with pentode
trans, 25/ -; ft.A. p.m., lesa tram, £1; mains
transformers, type El, 350 -0-350 6v or 4v
types, usual prima, new, £1; type Dl 350.0-

Phone, HOL o n

463/

"

:

8x8 450v wkg, 6/9; 8mfd 350v wkg, 2/3;
8mfd, 450v wkg, 4/ -; 16x16 block, 350v wkg,

wkg, 2/ -; 2mfd, 1,200v wkg,
/ -; 4m1á, 200v
/6.
wave coils with reaction, 8/6
T,R.F. m and
pr, with circuit; T.R.F. med wave midget
coils, 6/6 pr, with circuit; 3 -bank 3 -way, 3pole, with screen, 4/6; toggle switches, 2/ -.
CELESTION amphenol vave- holders, 4 -, 5- and
7 -pin, English 4 and 5, U .X. and Int. octal,
465,
9d. each, 7/6 dz; o -f. transformers,
K -C.e, small cans, 7/6 each; 6 B.A. or 4
B.A. nuts and bolts, 2/- pk of 36 prs, 6/- gross;
midget chokes and speaker transformera, 5/ -.
ROLA 61/2 mains, energised, 1,000ohms, with
Celestion 61/z E.M. with trans,
trans, 30/
25/ -; Bin P.M., less transformer, 21/ -; 21/,
P.M., 27/,
GOODMANS 3in P.M. 3 or 15ohms, 35/ -, with
trans; 2 -gang 0.0005 midget condensers with
trimmers and feet, 12/6; and 2 -gang 0.0005
ceramic ins with feet drum and drive spindle,
8
7

1

14/ -; 3 -gang 0.0005 ceramic ins, 12/6; Litz
wire wound h.f. chokes, 2/ -; midget strong
steel bhassis, size 91/2x41 /2x12, with cut-ont
for 5in speaker, h.)les for 5- valves and drilled
for components, 4/6; s.a.e. for latest price
list, 4 -page.
HENRY'S, 5, Harrow Rd., Edgware Rd., W.2.
Pad. 2194.
[4426
WIRE-WOUND non -inductive resistances, 2
watt, ideal for meter shunta, resistance
boxes, etc., 21/2}; accuracy, wound on bakelite
bobbins /ninxldfn, one of each of the following ratings 25, 50, ,100, 200, 400, 600, 1,000
and 2,000 ohms, 5/6 per lot, postage paid;
:

quantities available.
ELECTRO-MAGNETS 200 -250 volts, a.c. resistance, 320 ohms, 1'3/4xl%in.; 3/6 each.
REV. counters, ex meters, drum type, 0 -999,
automatic reset to zero on completion; 3/6

each.
MOVING coil headphones, p.m., energised by
Alni magnets, 45 ohms, akin coil, ideal for
mikes, miniature loudspeakers, etc., 11/2in overall, in bakelite cases with 3in front flange;
7/6 each per pair, with headband, 16/6.
THROAT' microphones, fitted with elastic
bands 'phone, plug, etc.; 7/6 each.
ENCLOSED type synchronous motor by C.
& H., self -starting, with greater torque, rotor
speed 200 rpm, 200-250 volta a.e., 5c, consumption, 3 watts, size 21,kx2rfix17/sin, described in " Model Engineer, October 4th.
as Motor No. 2; geared to 1 rev 30 minutes to
run clockwise, fitted with friction drive, etc.
shaft length r/5X1/16in, 27/6 each; ditto, 1
rev 60 minutes to run clockwise, fitted with
friction drive, etc, shaft length 7/axl/rosin; 27/6
each, reg. postage 1/,-.
TO callers only. -A-- comprehensive shock of
scientific instruments, meters, gears, relays, etc,
H. FRANKS, Scientific Stores, 58, New Ox[443r
ford St., W.C.1. Tel. Museum 9594.
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A. RYALL,
Nightingale Lane, Clap31- ham, 8.W.12. -Mail order only, no c.o.d.
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ELECTROLYTIC

CONDENSERS

TESTED BY WELL-KNOWN
MANUFACTURERS.
8 mid.. 450 v.w.
3/6 8 mid. wet can. 450 v.w. 6/6
8 mid., 500 v.w.
4/6 16 mid., wet can, 450 v.w. 7/6
8 +8 mid., 460 v.w. 5/9 32 mid. wet can, 350 v.w. 7/6
8 +8 mid., 500 v.w. 6/9 18 +16 mid. Tub, 250 v.w. 6/9
ALL

NEW

8+8 mid., 150

AND

v.w.

4mid., 650 v.w.,

3/6

16 +8 mid. Tub, 450 v.w.
2 mid., 375 v.w. and

7/9

block
500 v.w.
2/9, 3/519
mid., 25 v.w. and 75 mid., 12 v.w. Bias Condensers,
1/9 and 2/9.
Only a few examples of our extensive stocks.
.1 mid., .01 mid., 06 mid., .02 mid. and .004 mfd.
400 v.w., Sld., 8/- doz.
P.Y. SPEAKERS. 3 ohms Voice Coil. Role, 5', 21/-;
or, 22/6 ; 8', 23/6 ; 10', 35/ -. All leas trans
Goodman, 30', 29/8 ; 5 ", 22/- ; SP, 23/6 ; 8', 23/6.
Less trans. Goodman, 12', 15 ohmo Voice Coil, large
Magnet. 26 15e CELESTION, 6l', with trans.,
27/6 ; 20', £1 7s.,
lees trans. R. B A., 10',
with trans., 39/6
Plessy, 8', with trans., 26/6.
ENERGISED SPEAKERS, 2,000.n. and 1,000 ohm.
field, 60' with trans., 32/6 ; W', with tram, 35 /-,
Magnavox and Ceiestion.
Other types in stock.
Prices on application. OUTPUT TRANSFORMERS,
Midget type for pentode 5/9. UNIVERSAL MULTI
RATIO, 7/6 and 8/6. Rola Untamed Multi ratio, 12/8
VALVES. -We have In stock over 6,000 Malm and
Battery types. Mallard, Brhnar, Caesar, Osram,
Marconi, Mazda, eta Also most types of American
OT O and Metal types, at B.O.T. prices,
COILS.- Medium wave, high gain coils, 5/6. 6/8 and
7/6 pair. Redium and long wave coils, with reaction,
8/6 pair.

25

KIT. -36 assorted Resistances and 36
assorted Condensers, inoluding 1, 8 mfd., 450 v., and
1 8 +8 mid., 450
22 12e. 80., post free.
IIKADfs TRANSFORMERS.-Mahn standard, 350 -0350, 76 m/a 4 v., with feet, 29/6. Maine standard,
350.0 -350, 75 m /a, 6.3 v., with feet 32/6. Larger
or smaller types. Prices on request.
Midget Smoothing Chokes, 500,í't 60 m /a, 8/6.
Line Cord. .2 amp. and .3 amp., 2-way and 3 -way
2/6 and 3/- yd.
TERMS.--Cash with order, C.O.D. or Pro Forma.
No. C.O.D. under £1.
Send us your requirements and queries.
Satisfaction guaranteed Orden of £5 and over
poet free.
Send 1d for our latest List.
SERVICE

LASKY'S RADIO

3648.370 Harrow Rd., Paddington,W,9
(Opp. Padd. Hospital).

'Phone. Cunningham

1979.

IIADIO AMAT EUR

ENTIICSIASTS
anti

PROUESSIONAL
SV /T

OPERATORS

The

Candler System of Morse Code
Training has been demonstrating its
value for the past 34 years.
Each CANDLER SYSTEM Course (JUNIOR for
Beginners-ADVANCED for Operators) is arranged in a series of IO progressive lessons which
are fascinating, instructive and practical. They
teach you the most vital principles of telegraphing
technique, the fundamentals of successful, efficient,

accurate and speedy Receiving and Sending of the
Morse Code.

Full

details of the Candler System Courses in

MORSE CODE

TRAINING

under £1 please; poet. extra orders under 10/ -.
VOLUME controls with switch, long spindle,
new, Morganite, 1F2meg. guaranteed, 4/ -; ditto
14meg. less switch short spindle, 2/3; imeg,
extra long spindle, 2/6; 10,000 ohm, less
switch, 2/6; twin screened cable, 3yds, 2/ -;
Hunts 0.01 mica, 1/. each aluminium coil
cans, robust, 2%in high 2 /ib across base, 3
for
1/6,
Octal 8 -pin plugs, with insulated
metal caps, complete with International chassis
type bases, 3 for 2/6, or 8/- dozen; with
solder tags, 3 for 3/ -, or 10/- dozen; miniature
4 -pin plugs, robust pine, complete with metal
caps and sockets, 3 for 1 /6, 3/6 dozen; condensers, 0.1 tubular, 350v, 7/6 dozen; 450v
wkg. pairs mtd. on pax. strip, 8/6 per six
pairs; cable, 10 -way, with five 5-amp low
tension conductors, 2/9 yard; push -back
stranded wire, l2yds 1 /6, 50yds 5/6.
ERIE %watt resistances, 330, 450, 10,000,
22,000, 33,000, 220,000, 470,000, 2meg, insulated type except 33,000, 3/9 per dozen; Erie
2watt resistances, 680, 6,800, 140,000, 150,000,
220,000, 470,000, 820,000, 2 for 1/ -, 5/- per
dozen; Morganite resistances, carbon, 500,
1,000, 50,000, 2meg, 3/6 dozen; Erie 680,
3watt, 1/3 each; T.C.C. mica condensers,
0.0001x0.0001, bakelite cased, five (ten condensers) for 1 /3, or 12/6 per 100; valve
holders, chassis types, British 5 and 7 -pin,
American UX, 4, 5, 6 -pin and international
Octal, all 4/- dozen or 29/- 100; set 5 Cyldon
ceramic trimmers, 30mm, on metal base, 1/6
each, per dosen 12/ -.
MANSBRIDGE 4mf high quality baseboard
mtg. condensers, with terminals, T.M.C., 2/6
each; 250v wkg; Celestfon 10-inch permanent
magnet speakers with pentode transformers,
high flux magnet of great power, 30/- each;
meter switches, 11 -way, long spindles, take lin
behind panel, 3/9 each; Yaxley type switches,
3 -bank, 2 -pole, 4-way, with middle screen, long
spindle, 4 shorting bare, 4/9 each.
[4558
TRANSFORMERS. -Multi -ratio output 5/9.
with c.t. prim. 6/3; Class rB intervalve.
6/0; high grade mains transformers, 4v or
6v, 27 / 6 silent chokes for 80w fluorescents,
chokes only, combined with switch in cover;
trade discounts; service sheets; hire; trade
orly.-S.B.C.. Richmond St., Walsall. [4457
SERVICEMEN. -The following products are
well designed and of high quality; volume
controls, carbon type, all values, with or less
switch, wire -wound resistors, 1 to Oowatts;
dropper resistors, 0.2 and 0.3 amp; line cords
and razor resistors; terms and quotations on
req -Dagole, Ltd., 5, Torrone St., London, E.C.1.
;

el.C. instrument wires, %lb reels, 18, 20,
22, 24g, 1 /6; 26, 28g, 1/9; 30, 32g, 2/ -;
34g, 2/3; enamelled ditto, same prices; also
36g, 2/3; 38, 40g, 2/6; silk- covered, 2oz
reels, 24, 26, 28g 1 /6; 30, 32, 34 36g, 1/9
42g, 2/
16g D.S.C., llb. 5 / -; R.C. stranded
wires, ld., It /ld., 2 %d. yard; stranded pushback wire, 2/3 doz yds.
LAMINATED bakelite panels, 1/S in thick, 6in
x4in, 1/3; 6inx6in, 1/9; 8inx61n, 2/3; loin

-

x6in,

2/9; 10inx8in, 3/6; 12inx8in, 4/ -;

B.A. thread screws, gross useful sizes, 2 /6;
ditto, nuts, 2/6 gr.; assorted gross screws
and nuts, 2/6 gr.; ditto, braes washers, 1/6
gr.; fibre washers, 1/6 gr. assorted soldering
tags, 2/- gr.; assorted small eyelets and rivets,
1/3 gr.; all postage extra. -Post Radio Supplies, 33, Bourne Gdns., London E.4.
[4532
MAINS transformers, first grade, brand new,
350- 0-350v 80ma, 4v 4a and 4v 2.5a
or 6.3v 3a and 5v 2a, 20/- ea.; post 1/ -.
ELECTROLYTICS, amid 500v
8x8mfd
450v 5/6, 16x8 350v cans 6/6, 16x8 450v
tub. 6/6, 25 -25v or 50-12v 1/9; s.a.e. for
list of other bargains. Aneloy Radio, 36,
Hfndmens Rd., E. Dulwich, London, S.E.22.
TELE -RADIO (1943), Ltd. -Everything for
the amateur or professional constructor.
HIGH power valves for transmitting or industrial applications (including new U.H.F. types

-

just

oft the secret list) Partridge high voltage
heavy duty
chokes, intervalve
and modulation transformers, hi h voltage
transformers,

condensers, precision condensers,
tals, Cossor cathode ray tubes, G.

C.C.

in the Candler "BOOK OF FACTS "
be sent you post free and without

LOW VOLTAGES
12 v. and 24v

' \\
t

\ \

Their design incorporates the
many special SOLON features,
including the fitting of the
heating element inside the bit.
SOLO N
Both models can be supplied
n d u a trial
fitted with elements for 12
Type Electric
volts or for 24 volts
supply, as required.
raatted at 65
Complete with 6 feet
watts are now
of HENLEY twin
available for use
core flexible. Write
where low voltage
for details of the
system of supply is

\

I

renglrons

0

\

SOLON

employed. There are
two models, one fitted
with a round pencil bit as \
illustrated, the other with
an oval tapered bit, and they
will do the same class of work
as the well -known SOLONS of

watt rating
supply voltages.
65

for

range
and

for low
normal

vo I t

age t

normal

SOLON
SOLDERING IRON ;au INDUSTRIAL

USE'

w. T. HENLEY'S TELEGRAPH WORKS CO. LTD
Engineering Dept., 51,53 Hatton Garden, London, E.C.1

-PHOTO-ELECTRIC CELLS
Se/Te on gold -alloy, super -sensitive to
light, gas-filled, permanent, operate relay
direct or with Valve Amplifier, perfect
reproduction of Speech and Music from
sound track of films ; large tube 31in. from
glass top to valve pin base, lin. diam., 38/ -;
same type 2 1in. long. 35/- ;
small tube, 2in.
from top to terminal base, sin. dlam., 30/- ;
miniature cell, glass top to cap base, lin.
overall, lin. diem., thin flex leads, 28/- ;
all cells operate on 40-100 volts. Connections
diagrams free.
PRECISION OPTICAL SYSTEM
producing fine line of light from any car
headlight bulb, for scanning film sound track
direct into Photo -cell, metal tube 2in. long,
fin. diam., Fn. focus, 52/ -. Instructions free.
Goods by return.
CEFA INSTRUMENTS, 38a, York Street,
TWICKENHAM, Middx.
POPesgrove 6597

COVENTRY
RADIO
Component Specialists since 1925

crys-

C. photocells and photocell amplifiers Pullin 31, in
rectangular meters -moving coil, rectifier and
thermo-couple -black or coloured mouldings,
" spot on " precision resistors, standard relay
obligation.
racks, chassis and panels, communication reCourses supplied on Cash or Monthly payment terms. ceivers and complete transmitters, dielectric
heating apparatus, Denen " Maxi Q " plug-in
or chassis mounting coils -wound on miniaformers, iron cored, permeaTHE CANDLER SYSTEM CO. ture polystyrene
bility tuned -for high gain T.R.F. or superhet
(Room 56W) 121 Kingsway, London, W.C.2 receivers, Polystyrene coil turrets, permeability tuned, iron cored, 465 kc I.F. transformers, standard size or miniature, measurCandler System Co., Denver, Colorado, U.S.A.
ing instruments, bridges, signal generators,
valve testers:Tele -Radio (1943), Ltd., 177,
Edgware Rd., London, W.2. Tel. Pad. 6116.

are set out
which will

Now available for

5,000

VALVES of

all types

stock at list prices.
shall be pleased to
per return C.O.D.
in

We
post

LATEST LIST of hundreds of New
Components Id., or 6d. per annum.
PROMPT SERVICE, COMPLETE SATISFACTION

COVENTRY
RADIO
191, DUNSTABLE
ROAD, LUTON.
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g3 -WAVE coil pack; with iron cored, litz
wound, impregnated, i.f. transformers,
complete with circuits and all instructions for
building into set complete, a sure seller.-En-

v

quiries to The Weymouth Radio Manufacturing Co., Ltd., Crescent St., Weymouth, Dorset.
T.F. transformers, 465 kc /s, coils enclosed in
-L pot type iron dust cores, with adjustable
cores for tuning, dimensions lin diam.xla/ain
high, 18/6 pair; A and ose. coils, L and M
wave, 465 kc /s, construction and size similar
to above, 14/- pair; A and h.f, coils, M and L
wave with adjustable iron cores, 10 /- pair;
all above coils supplied with circuit diagram.
- Denstan Inductances, Ltd., 34, Richmond
[4499
Rd., Thornton Heath, Surrey.
GAUMONT 35mm projectors, suitable for
sound, £10; Westinghouse rectifiers 12e
and
2a, 10 / -; Rola G12 type speakers, £5;
1 watt resistances, ass., 2/- doz; sound camera
converter, input 24v, output 220v, 3ph 50eps,
£20; converter, 220v input, out 220v, 50cps,
21/2kw, £12; disc tracking unit for 16ín rerecorder, £4; Epoch super cinema speakers
16mm
quire cones, £2/10; optical systems, ux250,
6
/
-;
59,
53,
valves,
£5;
soundhead,
10 / -; 81, 10 /- ES200, £5; in crate. -B. G.
Ross, 3, South St., Cambuskenneth, Stirling.
THE Simplex Four, complete constructional
details, Midget ac /dc receiver (total cost
of construction £91, theoretical and full -scale
layout diagrams, with instructions, per copy,
brown, 28/ -;
4/6; midget cabinets, in red or
7/6
Midget m wave t.r.f. coils. high gain, wave,
pat ; the latest., iron cored m and 1 12/6
with
circuit,
cores,
adjustable
coils,
t.r.f.
ditto a and ose coils, m and 1 wave, for
Ipair;
pocket receivers, i.f. at 465 kcs, with circuit,
17/6 pair; a and ose coils, s.m.l. wave, do
Lt., with circuit, 15/midget tans p
formers, 465 lira, 15/- paiairmmgetf.
trans, 4/6; midget chokes, 6 / -; standard
chokes, SOma, 8/ -; heavy, 15Oma, 12/6; chassis,
drilled 5 vales, 91/2x41/xxlym, 4/6; 4 valves,
11x4r/x2in, 7/6; midget 2 -gang 0.0005mfd
variable condensers, 13/6; midget s.m.l. wave
dial. 4x31/2in, 2/6; etc., etc., monthly comprehensive lists, 21/2d. stamp with enquiries.
postage all orders. -O. Greenlick, 34, Bancroft
Rd., Cambridge Heath Rd., London, E.1. Ste.
i%2

1334.
METAL

[4423

rectifiers, charger kits, pick -ups,
condensers. metal rectifier 12v 1.5a type.
with transformer and ballast bulb for 2v to
12v charger, no rheostat and ammeter needed
with circuit, 37/6, postage 10d.; ditto with
12v 2.5a rectifier, 46/6, post 10d.; metal rectifier, 2v 1/tamp, with transformer, makes ideal
trickle charger for 2v cell, 13/6. post 7d.;
metal rectifier, well -known make, with circuit,
12v 4amp, 32/6; 12v 1.5a, 10/6, postage 7d
Junior 12v lamp rectifier, 7/6, post 4d.; 12,
lamp, 16/6; 2.5amp, 18 /6; 3amp, 27/ -;
M.B.S,1, instrument rectifiers, 18/6; charger
kit for 6v car battery at 2amp, 37/6, post 10d.
METAL rectifiers all types stock, for conversion
of valve type chargers to metal rectification
HEAVY duty charger kits, weight 151b, transformer and rectifier for 6v -12v 4amp, £4; 6v
12v 5amp, £4/10, poet 1 /1; transformer,
metal rectifier and ballast bulb for 3-cell to
20-cell at lamp charger, guaranteed one year,
£5/10; charges up to 20 cells at full lamp, also
,transformer, rectifier and ballast bulb for 6v12v 3amp charger, ideal or car battery, 59/6.
post 1 /1-; Hunts 8mfds 450v surge proof tubular electrolytica, 3/8, post 3d.; Rothermel
senior bakelite pick -ups, 75/9.
CHAMPION. 43, Uplands Way, London, N.21.
[4425
Tel. Lab. 4457.
ALIGNED INSTRUMENTS SERVICES, 25,
Park Grove Rd., Leytonstone, London
.

;

Advertisements
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BUY direct and save; complete kits; Vie
tory 4v ac /dc £6/19/6; L /MW 7/6
extra; Victory 3v S.G., battery, automatic bias,
£5/19/6; L /MW 7/6 extra; S.M. dials, escutoheon, glass, round, square, 7 / -; full vision
8/6; M.T. 350-0-350 90ma, 6v, 4v, shrouded,
23/6; 2 -gang Midget S.M. trimmers, 14/6;
line cord, 2 -way 1/6 yd, 3 way 2/-; spk. cones,
all 6/9; l%flb enam. wire, all 2/3; 8mfd. 150v,
2/ -;
coils, 2/3; 0.5 amp 2v chargers,
25/ -; chassis, 4/6; send for full lists. -Buccleuch Radio Manufacturers, 1 and 2, Melville
Terr., Edinburgh.
[4367
ALL amateurs and constructora are invited
to forward us their enquiries regarding
new equipment; quotations willingly supplied
upon receipt of details. New mains transformers with outputs from 250 volts to 1,000
volts, Type B.4, 1,000- 750-0- 750 -1,000 volts,
250 ma, 75/ -; higher ratings available to
order; l.f. chokes, rated up to 250ma or higher.
Type LA4, 10h 250ma, 27/6; W.W. quality
multi -ratio output transformer, 35/ Midget
2 -gang 25mmfd per section, 13/6; octal valve
screens with base, 1/6; circular ivorine scales,
3in diameter, 6d; send s.a.e. for list. -A. W. S.,
16, Crystal Palace Parade, London, S.E.19.
COULPHONE RADIO, Station Rd., New
Longton, Nr. Preston. -Return of poet
mail order service; new goods only; c.o.d. or
cash with order; all orders over 5/- post free
highest quality goods at unbeatable prices; all
Tungsram and B.V.A. valves; mains traes
formera, 200 -250v primaries; 300- 0 -300v 60mA
4 or 6.3v, L.T.e, 17/6; 3500 -350v 100mA 4 el
6.3v L.T.s, 24/ -; 425- 0 -425v, 200mA, 4v Sa.
4v 4a, 4v 4a, or 6.3v 4a, 6.3v 4a, 5v 3a, 47/6:
350v 100mA bobbin's, 15/6; chokes, 60mA 7/6.
100mA 12/6, 200mA 21/ -, 40mA 5/ -; P.M
speakers, less transf., 2r/sin 24/-, 3 %in 27/6
5in 19/6, 61/2in 20/ - Sin 21/ -, lOin 30/ -; with
Pentode transf., Whin 24/ -, 8in 25/ -; ener
gised speakers with Pen. transi., 1,200 or 2,001.
field, 30/ - Vitavox 12ín Super K12 /10, E7
speaker field coils, 1,000, 1,500, 2,000 or 2,500
ohms, 6/6; speaker transformers, push -pull
universal types, 4watt 6 /6, 8w 10/6, 15v
21/ -, 30w 37/6; Midget Pentode, 4/6; main,
dropper resistors, feet, 2 sliders, 8001 0 2
amp, 4/3; 7000 0.3amp, 4/6; iron -cored
Bother
Li. transf., 465kc /s, 13/6 pr.
mel Senior Xtal pick -ups, 78/9; push
back wire, 2d. yd, 50ft 2/6, 1001E 4/6; tinned
copper wire, 2/- ilb reel- Systoilex 2mm, 2,1
yd.; resin -cored solder, 4/- lb; 4r/zin B.S. 1st
grade milliammetera, 0 -1mA, 70/ -; midget 2
gangs, 0.0005, with trimmers and feet 11/6
3 gangs 13/6; electrolytics, 8x450 4/6, 8,
8x450 7/6, 2x350 3/ -, 25x25, 50x12 2/
25x50 2/9, 50x50 3/ -; send s.a.e. for compre
hensive list.
[43311
NEW LOUDSPEAKERS
model broadcast pm loudspeakers,
LATEST
standard model, 12ín, 15watt, £7/10;
Hi -Fi model, 12ín, 15watt, £8115; 15ín and
18in models to follow shortly; Ticonal magnets, detachable diaphragms, die -cast chassis;
early deliveries; spec. upon request-Broadcast
and Acoustic Equipment Co., Ltd., Broadcast
House, Tombland. Norwich 26970.
[4027
/18/6. -New Baker Super Quality 12in
Auditorium permanent magnet speaker
with triple cone, manufactured by Bakers
Selhuret Radio, the pioneer manufacturers of
moving coil speakers since 1925, wide frequency range, even response, -ideal for quality
reproduction, fitted with magnet, having ex
ceptionally high flux density in the air gap
suitable for public address equipment when
-

THE SEASON'S GREETINGS
to our numerous business
friends and to all readers of

"

World,"

The Wireless

CHARGING DYNAMOS. We are now able

line of Charging Dynamos for prompt
6 volts IO amp, E4 ; 12 volt 10 amp,
12 volt 15 amp, E5 ; 24 volt 40 amp,
volt 5 amp, E7 10s. ; 32 volt, 6/8 amp,
L8 10s. These machines are all in first-class
condition, circular body ; by leading makers.

to offer

a

delivery.

E4 10s. ;
E10 ; 30

BATTERY CHARGERS. We can supply
small battery chargers for small wireless cells,
to large models for car accumulators. Send for
special Charger Leaflet " W."

CUTOUTS. Air Ministry enclosed type cutout, 12 volt 40 amp, or 24 volt 40 amp, in bakelite
case, 35/- ; 6 or 12 volt triple auto. car type cutout, dynamo control box, armature field and
battery, 2I /- ; 24/30 volt D.C., 30 amp contactors,
30/- ; 12/24 volt D.C., 500 amp I/C contactors,
50/ -.

SOLENOIDS. 24 volt solenoids massive type
to lift 14 lbs., 15/. ; small 12 volt solenoids, pull,
I

oz., lin., 6/6.

Switchboard type, D.C., moving coil ammeters 1/C 0 -30 amp, 44in. dia., 55/-.
Flush panel, moving -coil ammeter, 0 -1 ma, 100
ohms resistance, 2¢in. dia. bakelite case, 55/-.
ma, 10/6. PreWestinghouse metal rectifier,
cision moving iron voltmeters, AC /DC, 3xin. dia.,
flush panel type, 0-60 volts, 45/-.
METERS.

I

bridge megger, with
As new. Cases store

MEGGERS. Evershed
decade resistance box.
soiled. Few only.

GALVOS. Tinsley moving -coil reflecting mirror
galvo, 100 ohms resistance, E5 les. G.P.O. vertiReid horizontal
cal circuit test galvos, 35/ -.
galvo on heavy brass stand, mirror scale, 75/-.
RELAYS. Siemens' High -speed Relays in heavy
brass case, E3 Ss. Telephone type No. 6. 2-coil
polarised, S.P.C.O., 6 volts 25 ma., 325 ohms,
8/6. No. IA. S.P. on -off, 2 volts 40 ma., 5 / -.
Relay movements 1,000 ohms, less blade and
contact, 2/6. Moving -coil relays byWeston, Elliott
and Sullivan,

D.C. MOTOR GENERATORS
others, for use with Receivers and
Car Radio ; take the place of H.T. Batteries.
Drives off 12-volt accumulator and gives 230 volts
D.C. 30 ma. output, off 6-volt gives 110 volts
15 ma. Originally made for Government radios.
Two commutators, ball bearings, laminated field,
insulated brush gear, covered armature windings.
A splendid job. In new condition, 75/ -.

SMALL

by E.D.C. and

'

-

.

£5

In addition to mains
reproduction is first consideration;
AC /DC Blowers we have some for low voltage quality
2%d. stamp for leaflet giving details of
h.p. with output of 500 cub. ft. send
D.C. 32 volt
above and constructional details of a new
per minute, 18 10s. ; also some small valve acoustic chamber designed to extend loud
cooling or Lab. Blowers work off 12 volts, E5 10s. speaker frequency range
We have other Blowers in stock up to 6 h.p. £8/19/6. -New Baker super power cinema permanent magnet speaker with 18ín triple cone
BUZZERS. Cambridge Townsend high -note of new design, giving wide frequency response
buzzer, the smallest made, used by Government free from objectionable resonances; speech is
is reproduced
on precision wavemeters, platinum contacts, clear and natural and music
engineering job,
10/-. Practice buzzers, tunable, in metal case, with exceptional realism; fine
extremely sensitive; ideal for public address
7/6 ; small buzzers in bakelite case, 3/6.
equipment when power handling capacity, plus
realistic reproduction, is required; prompt
MAGNETS. The wonder midget Magnet, alni delivery per pass. train. -Bakers Selhurst Radio,
dia.,
{
in.
in.
oz.,
perm. steel disc, weight only
I
75, Sussex Rd., S. Croydon (Croydon 68131.
thick with 3 /16ín. centre hole, 3/6 each. Large
LOUDSPEAKERS, SECOND-HAND
horseshoe Magnets in stock. Send for

MOTOR BLOWERS.

-

}}

Leytonstone 5601.-Aligned coil
Tel.
pack, model 10 coil pack, 3 w /bande, 16 -47,
200 -550, 800 -2,000 metres, a compact unit,
complete with wave -change switch, fully
aligned and tested, only 6 connections to be
made, £1/15; aligned 1.1. transformers, 465
Ices, iron cored, permeability tuned, high Q,
aligned in conjunction with Model 10 and
for use with same, 17/6 per pair; 2 -gang
condenser, capacity law checked with Model
10, matching and tracking assured, 15/ -; set
of valves for use with above, BK8G, 6R7G,
6Q7G, 6V6G and 5Z4G, price per set, £3/2/3,
or supplied separately at B.O.T. prices; mains
transformer for use with above, 350.0 -350 h.t., selection of
SALE, 4 Rola G.12 P.M. loudspeakers;
-input 200 -250 volts 50 cycles, £1 /10; cir- leaflet " W."
[4476
offers. -Box 2339.
cuit of Model 10 and full information, 1/6
GOODMANS infinite baffle speaker, perfect
post free; circuit and full details of 5 -valve Send us your enquiries for Switchgear and
High Croas
;
Tregunna,
condition
£12.all -wave superhet, utilising, Model 10 coil Charging Boards, Meters, Dynamos, Knife St., St. Austell.
[4451
pack and above components, 2/6 post free; Switches, Variable Resistances. We carry stocks,
Al, with rectifier, M.1, M.1
complete superhet kit, including all the above, but cannot always advertise them.
FERRANTI
plus,
3 £5; purchaser to collect. -62,
all
loudspeaker, tuning scale, chassis and all
[4441
Hurst Rd., East Molesey.
necessary components, £11/10; come to us
Turner duode 2,500-ohm field,
for all your radio needs; electrolytics, resisHARTLEY
22ín baffle and solid oak cabinet; £10.tors, condensers, transformers, etc.; full range
Haskell, Lyndhurst, Museum Hill, Haslemere.
in stock; send ld. for list; terms, cash with
VALVES
order, c.o.d., or pro forma; no c.o.d. under 214, Queenstown Rd., London, S.W.8
ACORNS, new and unused; a few 955s,
£1; orders over £5 post free; post trade only
: MACaulay 2159
[4456
Telephone
each. -Box 2248.
50/956s
45/
-,
-no callers.
[4559
E.11.

ELECTRADIX RADIOS
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SEXTON'S
138,

o

f

Gray's Inn Rd., London, W.C.I

for

SALES, SERVICE & SATISFACTION

Electric Smoothing Irons.

Weight, 5 lbs., for AC /DC Mains,
200/220 or 230/250 Volts. Strong Bakelite handle and thumb button. Fitted
with Heavy Connector guard and
back rest.

Base

specially designed

for ironing under pleats, seams and
buttons. Complete with two yards
of best quality three -core flex and
earthed connector. Beautifullyfinished
in nickel and coloured pastel shades.

Blue, Red, Green and Gold.
Approved price of 33/4 each, including purchase tax. Post paid.
American Radio Valves. -Types

under
at controlled prices. 45Z5GT, 5Y3G, IA5GT,
IC5GT, IQ5GT, ITSGT, 3Q5GT, 80G at
I I - each.
6J5GT, 12J5GT, IH5GT, 12SF5GT,
12SQ7GT,
at 92 each. 6Q7GT, I2Q7GT,
as

12SJ7GT, 12SK7GT,
75G, at I I 7 each,
6J7GT, 6K7GT, 6K6GT, 6V6G, 25L6GT,
6A7G,
42G, 43G, 50L6GT at 12/10 each.
6A8GT, 6K8GT, at 14/- each. 6C6G, 6D6G,
III- each. Postage paid.

LOUDSPEAKERS

" Goodman's" 3iin. with 23 ohms voice
" Rola," 5in., less
coil,
30- each.
transformer, 21/6 each. "Celestion," with

transformer, size Sin., 27/6 each. " Magnavox " with multiratio trans. size 8in.,
30 /- each, all the types as given are Per" Celestion," size 10in.,
manent Magnet.
Mains energised with 2,000 ohms field, less
trans. 351- each. Post paid.
Terms :-CASH WITH ORDER ONLY. We
regret that we are unable to send goods C.O.D.
Telephone : TERMINUS 1304 and 4842.

DECEIVING. transmitting valves, CRTs,
1 meters, electrolytics, com. receivers; s.a.e.
bn lists. -BCM /Electronic, London, W.C.1.
(
955, 9001, 9002, 9003, 6c4, 6J4,
1T4, boxed and guaranteed, 25/each; screening cans and bases, 2/6 extra.
[4543
Taylor, 92, Ash St. S.E.17.
,

LR

TYPb

P.p.

145

SPECIFICATION
20 Watt A.O. AMPlifter with built-in

Super -het Receiver covering
200.550 Metres.
Specially
recommended for Schools,
Factories, Hospitals, etc. Full
specification on request.

AVOMINOR

-

TEST EQUIPMENT
MUIRHEAD oscillator, £15; Avo 7,
Box 2303.

TEST METERS
UNIVERSAL A.C. /D.C. Model £8 10

£22.-

D.C. Model

[4465

and 40 / -);
SEVÈRAL
Minors and Yankee meters for sale; rea[4489
sonable.-Box 2515.
NICKOK model 550X valve tester, as new;
Avometers

(7/-

offers. -Box 2779.

Stock is

-"

latest type, guaranteed performance;
[4490
£12, no offers. -Box 2516.
TELEFUNKEN 1001 pick -up, complete with
synchronous
Simpson
correction unit,
motor turntable; £5 each.-Box 2765.
unrivalled
THE new atomic fibre needles,
for quality reproduction; 2/6 per pkt. 10;
keen trade prices; agents wanted. -A. Wilding,
132, Blackburn Rd., Gt. Harwood, Lancs.
T.H. 16mm sound film projectors, as supServices
XI plied in large quantities to the
during the war for instructional purposes4 a
limited number are now available for civilian
use, immediate delivery against B.O.T. licence.
-apply Electronic and Sound Reproducer
[4555
Sales, B.T.H., Rugby.

GRAMOPHONE EQUIPMENT WANTED
WTD., good 2-speed recording motor, preferably with 16ín turntable. -Box 2778.
DYNAMOS, MOTORS, ETC.
ROTARY converter, 12v input, 275v 110ma
and 500v 50ma outputs, as new; £10.[4569
Burns, New Rd., Broseley, Shrops.
NEW rotary transformer, 12 -volt battery to
475 volts, 200ma's dc, excellent job by
well -known maker, to rigid specification; £10
[4582
or nearest offer. -Box 2786.
NEW so motors, r/thp, high starting torque,
200 -250v, £5; i /lp, £5/10; i/hp, £7/10;
lhp, £9115; all other sizes available; also
X26 10.0
machinery. -John W. W. Steel, Bingley, Yorks.
Pros TEX 2. Z
ROT. cony., 200 -230v dc input, 200 -230v ac
output, 200w, 60 cycles, smoothing unit,
N. FITTON, LTD.
starter, multi -ratio transformer, steel case,
overhauled; £17.-254, Colne Rd., Burnley.
HUTCHINSON LANE, BRIGHOUSE. Tel.: 183
converter, 230v DC input, 140v AC
Scottish Distributors
ROTARY
3
phase 700 watts output, makers,
BRITISH ELECTRICAL & MFG. CO. LTD.
& Cie., Lucerne, with starter, £16
Schindler
133 West Campbell St., GLASGOW. Tel.: Cen. 3286
ML type LEH 50v DC input, output 500v 120
ma, as new, £9. Westinghouse dynamotor, input 27.5v, output 350v 150 /200ma, £4. ML
E 220v DÇ input, output 600v 100ma, £4.
MIDLAND INSTRUMENT CO. type
-G. Castagnoh, 71, Culver St., Colchester.
REPAIRS AND SERVICE
Comprehensive range of Lewcos instrument
REWINDS. -24 -hour service; best quality,
wires, resistance wires, flexes and cables,
low
price. Radiowinds,
guaranteed;
sleeving, Empire tape, rubber grommets, L.T.
[3606
Brundall, Norfolk.
selenium rectifiers and transformers, Avometers,
and conversions to mains and
speakers, chassis, dual range and s.w. coils, REWINDS
output transformers, fields, etc., from 4/6.
var. tonds., counters, synchronous motors, -N. L. Rewinds, 4, Brecknock Rd., N.7. [4442
microphones, etc., etc.
ACCURATE radio rewinds, mains transformers, fields, op. transformers, etc. Lists, Id. s.a.e. Enquiries, ltd. s.a.e.
Southern Trade Services, 297 -299, High St.,
18, Harborne Park Rd., Birmingham, 17 Croydon.
[3971.

limited.

Especially

Suitable for Radio
Engineers.

Electrical

and

Waterproof, Non -Magnetic, Shock -resisting,
17 JEWEL, centre second hand and
luminous dial. Controlled price £12 5 6

JEWEL, Controlled price £10 4

15

Fitted with best leather straps.

6

In case.

The LONDON RADIO SUPPLY Co.
ARDINGLY RD., BALCOMBE, SUSSEX. Est. 1925

MATRICULATION
Whatever your age, you can now study
the
Matriculation1
for
all -important

Examination at home on

'

NO PASS

-

NO FEE" terms. "MATRIC" is the
accepted passport to all careers, and
opens
up opportunities which would
otherwise be completely closed to you.
Ensure the success and security of you
and yours through post -war difficulties
by writing for our valuable " Guide to
Matriculation" immediate y FREE.

B.T.I.

356,

-

(Dept. 114)

Oxford Street, London, W.I.

TRANSFORMERS & COILS
TO SPECIFICATION.
MANUFACTURED or REWOUND.

STANLEY
9

-II,

CATTELL

East Street,

LTD.,

TORQUAY

Devon.

'Phone: Torquay 2102.

LONDEX

for RELAYS
for A.C. and D.C.
2VA Coil consump-

2 to 600
vets and tested to
2,000 volts, Aerial

tion from

:

-

0

4 0

I, 10)

HIGH GRADE SWISS WATCHES

[4574

RADIOMETER all-valve valve tester, per[4498
feet; £15. -Box 2548.
SALE, res tuned A.F. signal generator, £40;
60 c.p.s. -60 kc /s, lab, inst.-Box 2338.
COSSOR 41/2in oscillograph and F.M., M.F.,
Cossor oscillator for sale. -Particulars to
[4404
BM /ABY, London, W.C.1.
LINAGLOW de luxe all -wave signal generator, as new, £14/10 or offer.-Lacy,

[4565
Gorsley, Roas-on -Wye, Heref.
MULLARD cathode ray oscillograph G.M.
Little
Latham,"
?
offers
perfect;
3153,
[4456
Hill, Much Hadham, Herts.
SIGNAL generator, Triplett all -wave, perfect
condition, 110 -250 ac; £9110 or nearest..
-Graham Newbery, Radio, Axminster. [4477
frequency oscillator by Fnrzehill, type
BEAT
No. 1 Mark II, with meter, output 10 &
600 ohms, range 0- 11,000 cy.; £45. -Box 2334.
model 90A, brand new
TAYLORMETER
October, now superfluous to requirements.
offers invited. -Southern Film Services, Ltd.,
[4479
5, Mackenzie St., Slough, Bucks.
AVOMINORS, de, £4/4, universal. £8/10.
now
still a few left, non -priority orders
taken for Avo test equipment, s.a.e. with
enquiries please. -R. Massey,
[4557
Ave., Hull.
tolerKIT of 16 precision resistors ± 1% 8,250,
ance, values include 2,000, 5,000, multi for
ideal
1
megohm;
to
etc.,
9,900 ohms,
meters, bridges, etc.; £1/5, post 6d.-ElectroW.C.1.
craft, BCM /ELECTROCRAFT, London,
base
GE.C. 4081 oscilloscope two-valve time recti10- 20,000 pentode amplifier, two
fiers, £25; Scroggiés slide back valve voltmeter,
Nelex
0- 2,5 -50 -300, £12; 465 i.f. crystal, 30/ -;
30 -90m.2 -band short wave converter, 13 -35,
Kent.
Tunbridge,
Green,
Oak
Five
Larkin,
GRAMOPHONE AND SOUND EQUIPMENT

£4

(Regd. Post IOd. or C.O.D.

GARRARD Autochange record mechanism,

BOSSÛDOR

January 1946.

Rechange-over
lays, Mercury Relays,
Measuring
Relays, and Time
Delay Relays.

for lea/le,
205/WW

Midget Relay M.L.

Ask

(For D.C. only)

''LONDE

X

LTD

MANUFACTURERS OFREIaYS
Z..°A:'207-ANERLEY ROED. IONDONSYE-20 ,F,.«;;hM.
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VALLANCE'S
We are able to supply immediately from
present stock the following first grade
components and equipment.
1

4

,

PA 10s,

HIGH ACCURACY METERS, 31in. diem., 1 milliamp, 52,' -;
.141o., 1 milliamp, 651- ; 500 mlcroamps, 71/6. Westinghouse meter rectifiers for either type, 15/ -.
MAINS TRANSFORMERS, 350 -0-350 v., 90 m /a, 4 v.,
2 -3 a., 4 v., 5 a. b.T., 35/3: also with 5 v. 2-3 a. and 6.3 v.
- a. C.T., 35/3 ; 450-0-460 v., 200 m /a, 4 V. 3 a., 4 v.
C.T., 4 v. 3a 0.T., 4 v. 6a. O.T., 50 /3 ; also with 5 v. 3 a.,
6.3 v. 6 a. QT., 50/8 ; 350.0.350 v., 150 m/a, 4 v. 3 a.,
4 V. 3 a. QT., 4 v. Sa C.T., 41/3 ; also with 5 v. 3 a.,
6.3 v. 5 a. QT., 41/3 : 350.0.350 v., 90 m/a., 4 v. 3a.,
6.3 v. 5 a. O.T., 35/8.
only,
SPECIAL La.
6.3 v. 5 a.

2/6
QT., 42/9, plus
p

page and packing

,

CHOKES, 300 ohms, 60 m/a 15 henries (midget) 7/6 ; 360
ohms 166 m/a, 250 henries, 9 / -; 100 ohms NO m /a. 1819.
SMOOTHING CONDENSERS, 8 mid., 500 v., 4/11 ; 8 -8 mid.
450 v., 5/6 ; 8.16 mid. 450 v., 6/3 ; 50 mf4. 12 v., 2/3 ;
25 mfd. 25 v.. 2/3 ; 250 mfd. 12 v., 5/8 ; S mfd. 360 v.,

3/3. Fixing clamps, Si.

.0003 mid.,
REACTION CONDENSERS, .0001 mid., 2/3
3/9 ; .0005, mid., 3/9 ; .0003 mfd. J.B. airepaced, 5/3.
0005 mil.
mid., 8/- :
TUNING CONDENSERS, 0
twingang, 12/6 ; .0005 mfd. triplegang, 16//- ;

driving heads, 1 /3.
MOVING COIL SPEAKERS, Rola, 61n., 21/6 ; 641n., 22/6 ;
24/- ; l0in., 36/9 ; Celestton, 24in., 27/- Goodman, 341n., 30/- ; Sin., 22/6 ; 12M., 135/- ; Wharfe-

BTH 12ín., 120/-.
lees output transformers
dale, 12in., 130 /-

;

All above are

PUSH-PILL OUTPUT TRANSFORMERS. Speaker match log from 1.30 ohms, valve loads 1,600 ohms to 18,000
ohms. Will match almost all types of valves single ended stages. Push -pull class A.AB1, ABS and B. 16
watts, 39/9 ; 30 watts, 49/6. Full instructions with each

transformer.

Valiance's, 144, Briggate, Leeds

FOR

transformer rewound and constructed to any specification; prompt delivery.- Brown, 3, Bede Burn Rd., Jarrow. [3460
LOUDSPEAKER repairs, British, American,
any make; moderate prices-Sinclair
Speakers, 12, Pembroke St., London, N.1.
Terminus 4355.
[3308
SINGLE or multi-range meters promptly repaired, British or American, accuracy
guaranteed; quotations free. --Wilson; 35,
Stella St., Mansfield.
[4567
ALL types of radio receivers serviced
Murphy and Pilot specialist; valves in
stock; sound repairs for 13 years.-T. E.
Fevyer, F.I.P.R.E., 50, Vine St., Uxbridge.
METROPOLITAN RADIO SERVICE CO.
for guaranteed repairs to British and
American receivers of all types.- (Service
Dept ), 1021, Finchley Rd., N.W.11.
[3886
RADIO repairs quickly executed to all
makes, English or American; lowest possible prices-The Music Box, 89, London Rd.,
London, S.E.1 (Tel. Waterloo 4460 and 6768.)
TESTGEAR REPAIR SERVICE, specialists
in repairs, recalibration, etc., of test
equipment of every description for the radio
industry. -2, Tower Bridge Rd., London, S.E.1.
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MAINS

PROMPT MAIL ORDER SERVICE
in best quality Radio Components

BATTERY CHARGERS for 2, 6 or 12 v. battery at

Advertisements

1

THE

RADIO

SERVICE

MAN,

DEALER

AND OWNER
The man who enrols for an I.C.S. Radio
Course learns radio thoroughly, completely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the principles
of radio, we want to show our students
how to apply that training in practical,
every -day, radio service work. We train
them to be successful!

terms for members of H.M.
Forces and discharged disabled members
Forces.
Armed
of H.M.
Special

INTERNATIONAL CORRESPONDENCE. SCHOOLS

Dept. 38, International Buildings,
Kingsway, London, W.C.2

Please explain fully about your Instruction in
the subject marked X.
Complete Radio Engineering
Radio Service Engineering
Television
Elementary Radio

And the following Radio examinations:
British Institution of Radio Engineers
P.M.G. Certificate for Wireless Operators
City and Guilds Telecommunications
Wireless Operator& Wireless Mechanic, R.A.F.
Name
Age
Address

Tel. Ber. 1669.
"

SERVICE

[4506
with a Smile. " -Repairers of all

types of British and American receivers;
rewinds; American valves, spares, line
22, Howland St., W.1:
Museum 6675.
[1575
STURDY rewinds. mains transformers,
chokes and fields; we give prompt delivery.
and guarantee satisfaction; 14 years' experience; prices on request. -Sturdy Electric Co.,
Ltd., Dipton Newcastle- upon -Tyne.
[4316
LOUDSPEAKER repairs and mains transformer rewinds we can now give prompt
service at reasonable prices to dealers and
service engineers; send ld. for our latest list.
-A.W.F. Radio Products, Borough Mills,
Sharpe St. Bradford.
[4495
REWINDS, mains transformers, field coils,
chokes, high -grade workmanship, 7-day
delivery; new transformers constructed to customers specification, singly or in quantities.
-Metropolitan Radio Service Co., 1021, Finch ley Rd. N.W.11. Speedwell 3000.
[3719
REWINDS,
mains
transformers, layer
wound, wax impregnated, 0/P transformers, chokes, fields, clock coils, pick -ups,
fractional h.p. motors, competitive prices;
prompt delivery; guaranteed work. -W. Groves,
Manufacturing Electrical Engineer. 154, IckMeld Port Ed., Birmingham, 16.
[4547
makes and kinds of electrical and radio
ALLinstruments
repaired by skilled technicians A.I.D. approved; over 60,000 instruments repaired for R.A.F.; all work quoted
by return without charge.-C. Gertler, Dept.
D, 71 -79. Waterside Chesham. Bucks. [4309
-Repairs to moving coil speakers.
REWINDS.
cones, colle fitted, fields wound or
altered, mains transformers, eliminators and
clock coils rewound; competitive prices:
speaker transformers and pick -ups rewound,
4/6 each; post free; guaranteed satisfaction;
prompt service.-L.S. Repair Service, 49.
Trinity Rd., Upper Tooting, London, S.W.17.
TRANSFORMER rewinds and replacement
coils, machine layer wound on bakelite
formers, interleaved, impregnated and clearly
marked, rewinds £1, post paid. standard types
to 70 watts; replacement coils, 15/6; larger
types and additional secondaries pro rata; discount to trade; delivery by return post most
types in common use; state model and iron
size when ordering coils; cash with order oc.o.d.; fully guaranteed. -Radio Services, Fie'd
St. Works, Blackpool, R.T.R.A. Service members. Tel. 1774.
14227
Ltd.
Service with
a
D'EGALLIER'S,
If you cannot get your
guarantee."
receiver serviced, let American specialists do
the job; first -class workmanship only; specialising in Air -King, Belmont. Challenger, Pet.
rota, deWald, Emerson, Ferguson, Garod,
Hallicrafter, Hammerlund, McMurdo, Med.
west Majestic, Pilot, Philco, Spartan, etc..
also any British set. Remember, for 15 years
we have handled as distributors American receivers; this is self-explanatory; a.a.e. with
all enquiries.- Degallier's, Ltd., 9, Westbourne
Court, London, W.2.
[4402
MISCELLANEOUS
VVIRELESS World," Jan., '35, to Sept.,
complete; offers; write.-Foley, 113,
London Rd., S.E.1.
[4509
MIME recorders. -Write for particulars.
Gledhill-Brook Time Recorders, Ltd., 84.
Empire Works, Huddersfield.
[2419
AMERICAN publication. -Berliner's " Bibliography, Patents and Literature Abstracts
vols.
on Radio," 1930 to 1941, 6
new, £4.
Back humbers of " W.W.," all excellent condition, 27 copies Jan. to Sept., 1939, 1940. comcomplete
1941,
plete except Jan. and Sept.,
1942 .fan., Feb., Mar., missing, 1943 Sept.
missing. 1944 complete. -Offers to G. Castagnoli, 71, Culver St., Colchester, Essex. [4382
1.7

coil

cord.-F.R.I., Ltd.,

-"
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H.A.5 DEAF -AID
MICROPHONE

CRYSTAL

ASTATIC is ready to serve you again
with high quality piezo -electro
devices now that the ' All Clear ' of
Victory has sounded. Astatic deaf-aid
microphones can be supplied on!y if

Import

Permits

are

established.

H.A.5 illustrated is used as
America's
by
leading
hearing -aid instrument makers.

Model

standard

THE

ASTATIC

CONNEAUT,

CORPORATION
OHIO,
U.S.A.

an d

TORONTO, CANADA.
Exclusively Represented

Frank Heaver

ltd.

by- -

Kingsley Road,

Bideford, N. Devon

H. L. SMITH

& Co. LTD.
EDGWARE ROAD,
LONDON, W.2.
PADdington 5891

287/289,

Established over 40 years
TELEVISION CABINETS. fablemodels, 16 x 12 x 18in
high (inside), £4 los. Console models, 18 x 16 x 34in.
high (inside), £7 10s.
We regret we cannot supply Radio or Radiogram

Cabinets.
MAINS ENERGISED LOUDSPEAKERS.

All well -

known makes, with transformer 6 -inch 700 ohms,
25/- ; 6 -inch 1,410 ohms, 27/6 ; 8 -inch 800, 1,400,
5,000 ohms, 29/6 ; 10 -inch 1,200, 5,000 ohms, 35/- ;
Rola 1,600 ohms (less transformer), 26/ -.
24', 27/- ; 34', 30 /PERMANENT MAGNET.
6', 22/6 ; 8', 24/- ; 12' (15 ohm voice cou), £615s. ;
With transformer : 6 ", 27/6 ; 8', 29/6. 8' Plessey,
23/6 ; with transformer, 26/6, or with push -pull
transformer, 29/6.
EXTENSION SPEAKER in mahogany cabinet 12 x 10
(slightly scratched), 8' speaker and volume control,
)ow resistance 2-4 ohm voice toll, 39/6.
OUTPUT TRANSFORMERS. Universal (with data
sheet), 10/6. Centre tapped, 8,000 ohms, 7/6. Pentode
clam B driver, Q.P.P., multi ratio (3,000, 5,000 and
7,000 ohms impedance), all at 8/6 each.
2-GANG MIDGET CONDENSERS, 12/6, with drum
and drive spindle, 19/6 ; 3 -gang, 10/6 ; ceramic av
dielectric trimmers, 3-65 m /mfd., 2/9.
with
CONTRALAB VOLUME CONTROLS. 3/9 ;
switch, 5/ -. CRYSTAL PICKUPS, £3 13s. 64. and
£3 18e. 94.
STEEL CHASSIE, 5 -valve 11 x 9 x 4, 4/9.
HEAVY STEEL BOXES, with lid (perforated),
10 x fi x5 Ins., 7/6.
Enquiries invited. No lists available. Postage Paid
it rash with order. Prompt attention.

Wireless World
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TRANSFORMERS

-

-

Amplifiers
Microphones
Stands
Horn Speakers -- P.A. Speakers.
Mains Transformers 350-0 -350v.
U.4.
U.6.

100 ma 4v 2a & 4v 4a -

30/-

100 ma 5v 2a & 6.3v 4a

30 -

Amplifier types
K450H. 450- 0 -450v 4/5v 3a and
6.3v 6a
OP12K. 50 watt multiratio - -

48/-

52/-

Write for 2Opp. Illustrated Catalogue, 6d.,
describes over 50 transformers, also
all other equipments now available.

OUR A.20 AMPLIFIER

SPARKS' data sheets. -These data sheets
provide complete constructional details,
together with full -size prints, etc., of tested
and guaranteed designs.
ELECTRIC guitar units (3rd edition), 51 -.
ELECTRONIC one -string fiddle, 3/6; 6 -8watt
ac /dc amplifier; phase inverter; push -pull output; neg. feed -back; portable for use with
above or mike, p.n., etc., 3 /6.
A.C. two -valuer, med. wave, coil details, 2/6;
3%watt ac amplifier, 2/6.
SPARKS' DATA SHEETS (W.), 9, Pheobeth
Rd., Brockley, London, S.E.4.
[3622
OAST aluminium instrument boxes, size 23ín.
long x 15ín. wide x 10in. deep, hinged
half of depth, four luge for wall mounting,
fitted shackle for locking, fuse holders, tumbler switch, and terminal strip, weight 301b.,
suitable for radio amplifier, tool box, distribution boards, clothes lockers, etc.; £1 each,
reduction for quantities.
ALSO single and three -phase motors, all sizes
in stock.-Mathew Bros., 25, Sandy Lane
North, Wallington. Tel. 4050.
[4492
WANTED, EXCHANGE, ETC.
WTD., Cossor d.d. pen.- Joslin, 38, Whitton
Ave.. Greenford, Middlesex..
[4510
WANTED, d.c. mains sets, 8 valves. -Write
N. Reder, 49, Coborn Rd., Bow, E.3.
WANTED, mains model Avo test oscillator;
good price paid. -Bo; 2673.
[4516
complete vols, W.W., 1938 -40;
WANTED,
state number, and price. -Box 2775.
HARTLEY -TURNER box boffie wanted,
state size, price and condition. -Box 2753.
Turner or Kinver whistle filter.
HARTLEY
Blake, Mere Heath Hse., Davenham, Ches.

-Colean Ferrocart coils 01, G2.
B. Unipack aerial band-pass
transformer with reaction. -Box 2766 [4564
hypersensitive P.U. & trans.. must
HM.V.
be perfect; also R.I. " Micrion Coil."-Sgt.
HUNDREDS OF SATISFIED USERS Johnson,
58, Mill Hill Rd., Norwich.
[4570
WE offer cash for good modern communicaE14.0.0
tion and all -wave receivers. -A.C.S.
Radio, 44, Widmore Rd., Bromley, Kent.
(complete for assembly).
WANTED, Baker Selhnrst Radio, 2 r.l. and
detector straight tuner for use with 7watt amplifier.-J. Nichol, Oatlands, Galashiels.
RADIO INSTRUMENT
TOIGT twin diaphragm speaker unit and
corner horn, urgent. -Please 'phone R.
Cooper (Museum 9779), 134, Wardmtr St.,
e5
29¢ BROADWAY, M.
London, W.I.
e
[4511
BEXLEYI -1 ATIt, KENT
URGENT, wanted, perfect new volume control for H.M.V. radiogram model No.
580; any reasonable price paid.- Darrell, 7,
Scotts Ave., Shortlands, Kent.
[4536
WANTED, gramophone motor, H.M.V. enclosed induction dise, ac, volts 230, cycles
50, with turntable and disengageable auto matie stop, for use with R.M.V. hypersensitive
pick-up, good condition; state price.-Moberly,
4, Granville Rd., Littlehampton, Sussex. [4517
buy for cash, new. used, radio, electrical equipment all types; especially
wanted, radios, radiograms, test equipment,
motors, chargers. recording gear. etc. -If you
want to sell at the maximum price, call, write
or 'phone to University Radio. Ltd.. 22, Lisle
St., Leicester Square, W.C.2. Ger. 4447.
Well made of steel, double
TUITION
ridged for strength. Teeth on
MORSE private lessons by G2ND ex-Royal
three sides of lower law and
Nave telegraphist. -80. Keeton- Rd.,

WANTED.
03, or J.

Ii.f.
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Four years ago convinced 01 ultimate
victory, our new year message read

After

IIICTORY DEACE
To gt

ate

and patient
Happy New Year.

Be wise
A

We now repeat that message.
first item

been

Our

CHURCH ROAD HENDON

LONDON N.W.4

'

"ENG'INEERING
OPPORTUNITIES"
unique
handbook
shows the easy way' to
secure
A.M.T.Mech.E.,
'lhih

A.M.Brit.I.R.E., A.M.I.E.E.,
City and Guilde, etc.

-

WE GUARANTEE
"NO PASS-NO FEE."

Details are given of over 150
Diploma Courses in all
branches of Civil, Mech.
Motor, Aero., Radio,
Television and Production
Engineering, Tracing, Building,
Govt.
Employment,
R.A.F.
Maths., Matriculation, etc.
Elec.,

Think of the future and send
for your copy at once -FREE.
B.I.E.T., 387, SHAKESPEARE HOUSE,
17,STRATFORD PLACE, LONDON, W.1.

L

return.

THE

PICKUP
COIL
you
waited for
have

SITUATIONS VACANT
None of the vacancies in these columns
relates to a man between the eyes of 18 and
50 inclusive or a woman between the ages of
18 and 40 inclusive unless he or she is excepted from the provisions of the Control of
Engagement Order, 1945, or the vacancy is for
employment excepted from the provisions of

that Order.

service engineer wanted; good
salary and prospects to right man; Bedford area. -Box 2782.
[4578
RADIO

nearly ready for

is

DELIVERY

WILKINS & WIRGHT

LTD.,
Holyhead Road, Birmingham, 21.

"V IBRO -ARO " Engraving Pen
For rapid engraving any
metal -hard or soft.
Operates from
4 -6v.
Battery or A.0 . Trans Free 'ormer giving 6 -10 amps.

Pott

HOLBOROW,

-

tary. theoretical, mathematical, practical and
laboratory tuition in radio and television
engineering; the text is suitable coaching
matter for LP.R.E.. Service -entry and propressive exams., tnitionary fees -at pre -war
rates -are moderate. -The Syllabus of instructional Text may be obtained post free from
Secretary, 20. Fairfield Rd., Crouch End, N.8.

pre -war

secretary is not
yet at liberty to

WE

contact.

waiting

months for replies
to their letters.

CO. `

London, S.E.16.
[456e
RADIO Engineering. -Television and Wireless Telegraphy, comprehensive postal
courses of instruction. -Apply British School
of Telegraphy, Ltd., 179, Clapham Rd., London, S W.9 (Estd. 1906). Also instruction at
school in wireless for H.M. Merchant Navy
and R.A.F.
[9249
Free
ENGINEERING Opportunities."
to training for
112 - page guide
.1.Df.LMeeh.F.., A.M.I.E.E., and all branches
of engineering and building; full of advice for
expert or novice; write for free copy and make
your peacetime future secure. -B.I.E.T. (Dent.
387B1. 17. Stratford Place, London, W.I. [3837
THE Tuitfonary Board of the Institute of
Practical Radio Engineers have available home study courses covering elemen-

The

VICTORY -was achieved in 1945,
but
PEACE throughout the world and
goodwill among all men has yet to be
realised. May it be soon !
LIBERTY also has still to be restored.
Our trade friends-including exservice -are not at liberty to market
radiograms unless
(The Editor
thought this part bordered on the
political and consequently had no place
in " Wireless World ")
We apologise to those who have

C4-Radio Products'

special design of upper jaw
ensure firm grip and good

is Limited

hope to resume speedy deliveries.

46, Boroughbrid;e, Yorks.

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

CHAS. F. WARD

37, WHITE POST LANE, HACKNEY WICK

E9

'Phone: Amherst 1393

BATTERYCHARGERS Er
°awnamauuu

6

di

J
I^

6

TRICKLE CHARGERS
Trouble -free Chargers fitted with seleniom all-metal rectification. Good allowance on your old Charger. Thirty
years experience behind eery Ruabaken
rroduct. Booklet R.15, describing 12
Models, on rag-toot.

RUNBAKENMANCHE TER./

January r046
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oVERSEAS EMPLOYMENT.
BROADCAST OFFICER required by the
Gold Coast Government Broadcasting Department for one tour of 12 to 24 months. with
possible permanency. Salary £450 rising to
£720 a year, plus local allowance of £48 and
separation allowance for married man between
£84 and £204, according to number of children. Outfit allowance £60. Free passages
and quarters. Candidates should be of good
education and have had a thorough training
in the theory and operation of wireless broadcast transmitters and in studio technique;
should understand thoroughly the system of
distributing radio programmes by wire and
have a knowledge of modern superheterodyne
short -wave receivers. A knowledge of gramophone disc recording is desirable.
APPLICATIONS, which must be in writing,
stating date of birth, full details of qualificar"
Tube -size 211" X
tions and experience, including present employment, also Indentity and National Service
or other registration particulars, and quoting
reference No- OS.875, should be addressed
to the Ministry of Labour and National Service, London Appointments Office. 1 -6, Taristock Square, London, W.C.1.
[4469
RADIO testera required for Perivale factory.
-Box 4496.
[4432
WANTEWANTED,
D, lad interested in radio, to learn
trade. -Call at Charles Britain Radio, 2.
Wilson St., London, E.C.2.
[4581
IRCRAFT radio officers.- Vacancies for
holders of Air Ministry wireless licences.
-Application forms from Box 2675.
[4521
FOREMAN, experienced radio assembly and
coil winding, offered permanent post;
;
g
salary and prospects. -Write Box 2479.
IRELESS electrician wanted, must be
capable man to take charge of wireless
Block -size 4i}"XI }°
dept. and develop.- Hammant, Woodlands
Park,
Maidenhead.
[4467
The DALY range covers all requirements
WINDER wanted, leading hand or charge hand, experienced transformers, coils, imNote -Ali Condensers bear the date made pregnation;
state wagen required, age, when
free to start, to Box 2584.
[4501
(CONDENSERS)
FIRST -CLASS and widely experienced foreman
required
wireless
relay
for
a
large
Condenser Specialists for over 20 years
company in the North -West.- Apply, giving
etc., Box 2469.
West Lodge Works, The Green, Ealing. W5 full details of age, experience,
of radio components
'Phone -Ealing 4841
MANUFACTURERS
and public address equipment require experienced man to take charge production; 1stclass situation for real live worker. -Box 4498.
assistant with some knowLABORATORY
ledge of physics and electrical. training
required in S.W. London area.- Write, giving
details of age, experience, etc., Box 2519.
testers conversant with snperheteroRADIO
dyne receivers and audio aniplifiers.Apply personally to the British Capehart Corporation, Ackmar Works, Ackmar Rd.. Parsons Green, S.W.6.
[4238
radio manufacturers require
IMPORTANT
teeters; good opportunity ex- Servicemen
with wireless experience; 5 -day week; canteen. -Call or write, A. J. Balcombe, Ltd.,
[4483
52 -58, Tabernacle St., E.C.2.
REQUIRED, technical assistant for commercial technical department of well known radio valve manufacturers.-Write in
first case, giving details of qualifications, experience, age, salary required, Box 2202.
DEPARTMENTAL manager required by
company, West Country area, to take
charge of large -scale loudspeaker production;
applicants must have extensive experience in
similar capacity.-Write details of qualifications, past experience, etc., to Box 4025. [4299

ELECTROLYTICS

DA L1r

°

DALY

LTD

SERVICE manager's assistant required for

valve deaf aids, London W.1; sound
knowledge 1.f. amplification, able to control
staff; starting salary £312 p.a.; good prospects. -State age experience, Box 2468. [4484
of

communication and U.H.F.

DESIGNER
receivers required, must be practical and
fully experienced. -Write, giving details of

pre -war experience, age, salary required, to
Berry's (Short Wave), Ltd., 25, High Hol[4556
born, W.C.1.
LABORATORY assistant required in S.W.
London area with knowledge of electrolytic condenser manufacture, able to assist in
development and process control; permanency
with good prospects for keen person. -Write,
giving all essential details, Box 2518.
LABORATORY executive required; applicant should already hold similar position
such as chief engineer or assistant to same
and have first-class electrical and scientific

RADIO INSTRUMEIF TS LTD
PURLEY WAY. CROYDON.
Telephone THOrnton Henth 3211

training and experience; excellent opportunity
with well-known London manufacturing company.-Box 2602.
[4508
foreman for coil winding-department
HEAD
required by company engaged in large.
scale manufacture of light to medium electrical products, West Country area; applicants
must have extensive experience similar capacity with firms of repute. -Write full details
of

qualifications, past experience, Box 4024.

-R.A.F. RADIO!Rsadcri have quickly appreeiatsd, and proved, the

value of these receiver chassis, components and other
types of B.A.F. radio gear we advertised last month.
Here are a few examples offered at a traction of their cost.
8.1155. RECEIVER CHASSIS. Absolutely packed
with valuable components. Total value of individual
components nearly 515. Many experimenters have
added valves and thus completed receiver. includes
3-gang .0005 condenser, large-scale dial calibrated
from 1.5 me /a to 1,500 kc /s, 7 variable ewitches,variable
resistances, colis, chokes, condensera and fixed resistors of every type and value, colls, trimmers, etc..
etc. All stamped " Air Ministry " and made to their
stringent specifications. },5.
8.11258. RECEIVER CHASSIS.
2 7 -pin ceramic
valveholders, S condensers, s resistors, 2 transfformera,
coils, plugs. sockets, etc. All on totally enclosed
metal chassis. All to Air Ministry specifications. 17/8.
R.A.F. 8-GANG CONDENSERS. Same as used in
R1155 chassis.
.0005 mid. 12/6.
R.A.F. MIDGET VOLUME CONTROLS. 100,000
ohms. 1/9 each or 18/- dos.
R.A.F. TWIN VOLUME CONTROLS. 500,000 ohms
each section. 5/6 each.
R.A.F. 2 mid. CONDENSERS. Manabridge type,
500 v. wkg. 1/3 each.
B.A.F. TUBULAR CONDENSERS. .1, .10 and .25

mid., 350 v. wkg.

7/8 doz.
Metal- cased.
TDBDLAR
CONDENSERS.
2/3 rack.
B.A.F. TUBULAR CONDENSERS. .5 and 25
In 25 lots only. 5/6
350 v. wkg., with short wire ends.
R.A.F. .02 MFD. CONDENSERS. 1,000 v. wkg., 7/8.
Useful for remote
SWITCHES.
R.A.F. SELECTOR
control. 21/8.
R.A.F. 10 -POINT DEWAR SWITCHES. 216.
R.A.F. PARCEL L Six each .1, .15, .25 mid. Tubular
Condensera, three .1 +.1 +.1 mid. Tubulais, metal cased, three Midget Volume Controls, 100,000 ohms,
two Toggle Switches. 20/
R.A.F. PARCEL 2. Twelve each .1, .15, .25 mid.
Tubular Condensera, six Midget Volume Controls,
100,000 ohms, three Volume Controls, one gross 6 BA
Nuts and Bolts, one gross 4 BA screws, one gross
Rivets. 30/
R.A.F.
.1

+.1 +.1 mid., 500 v. wkg.

,

,

MULTI -RANGE
Moving Coil

TEST METERS
New.

First. grade army type

in bakelitc case.
Ranges:
10, 50, 100 and 500 volts at
1,000 ohms per volt A.C.
and D.C. 1, 10, 100 and
500 n ul a d
GJ ao
aAO 1
11- 10,000 ohms.

lssal

NEW DTH,ITY

RECEIVER

CABINETS.

2

sises.

7/in., each 30!-.
in beautiful
ils., 30/polished Plastic and Wood Cabinets
35/ -Sd 'ach, 8/8 dos.
NEW 0.2 mid. CONDENSERS. 25.
/6.
SINGLE SCREENED CABLE, 12,,.
EX-GOVERNMENT PLUGS AND Yi L. 5/6.
1,000 ohms, w timp., 5/6.
MAINS DROPPERS.
7 -PIN PAXOLHS VALVEHOLDEES, 7/8 doz.
121 x 111 x 61
NEW 6 and

and 171

x 11 x

Sin. LOUDSPEAKERS

:

OCTAL AMPHENOL VALVEHOLDERS,
MAZDA
8/- doz.
AMPHENOL VALVEHOLDERS,
INTERNATIONAL
9/- dos.
CARBON RESISTORS. Assorted values, 22/6 per 100.
MOVING COIL INSERTS. Can be used as Headphones,
Midget Speakers (with trace.), Speech Mikes, or adapted
for P.U. 819.
LOUDSPEAKERS, less transformers. Rola. 61n., 19/8 ;
gin., 21/6.
Superior quality.
NEW MAINS TRANSFORMERS.
300 -0.300 v., 6.3 v., 3 amp., 5 v. 2a. Also 300.0.300 v.
Dim. 3} x 31 x 3. Weight, 41 lbs.
4 v. 3 a., 4 v. 2 a.

Blue enamel finish. 24/8 each.
ELECTRO- MAGNETIC COUNTERS. Ra- O.P.O., every
one perlent, electro. magnetic, 500 ohm colt, counting
to 9,599, operated from 25 v.-50 v. D.C. Has many
industrial and domestic applications.

READERS SHOULD CALL AT

ONDON CENTRA

RADIO STORES
23, LISLE STREET,
LONDON
Closed Thurs.

GER. 2969
1

p.m.

W.C.2

Open all Sat.

36

Wireless World

Advertisements

YOU
can become
a first -class

RADIO

ENGINEER
We are specialists in Home in
Radio,
Study Tuition
Television and Mathematics.
Post coupon now for free
booklet and learn how you
well -paid
can qualify for

employment

or

spare -time work.

T.

&

C.

North

-

profitable

RADIO COLLEGE

Road,

Parkstone

Dorset

(Post in unsealed envelope, Id. slam¢)
Please send me free details of your Home Study Mathematics and Radio courses

-

NAME

ADDRESS
W.W.44.

REWINDS
Armatures, Fields, Transformers,

;

Pick-

ups, Vacuum Cleaners, Gram. Motors.
Speakers Refitted New Cones & Speech

Coils.
All Guaranteed and promptly executed.

Valves, B.V.A. and American, good stocke.
Send
stamped addressed envelope for list of Radio Spares.
and C.O.D. Service.

A.D.S. Co.
C

January 19$

TELEVISION and radio draughtsman, ex
perienced ín electrical and press tool
work, able to take charge of small office, re
quired by progressive, growing firm; applicants should be exempt from the Provisions
of the Control of Engagement Order, or Class
"A" ex-Service men.
WRITE in confidence, giving age, full details
W. BRYAN SAVAGE
of experience, salary required, and when avail
alole, to Personnel Officer, R.F. Equipment,
LTD.
Ltd., Plantation Rd., Amersham, Bucks. [4554
Expert assistance in the solution of
(SHORT WAVE), Ltd., have imBERRY'S
problems
relating to
mediate vacancies for counter staff; applicants must reside in or near London, have
TRANSFORMERS, CHOKES
good technical knowledge of communication
AMPLIFIERS
and V.H.F. equipment.- Please state (in writing only), age, expérience, pre -war occupation,
POWER UNITS
salary required and When free, to 25, High
and Specialised EquipmenHolborn, London, W.C.1.
[4526
are invited from ex- Service
embodying
APPLICATIONS
technicians who have reached City 'and
ELECTRONIC CONTROL
Guilds Grade III in Radio Engineering or
reInter. B.Sc. standard to fill vacancies as
search assistants; excellent opportunity for
WESTMORELAND RD., N.W.9 ( r J J
intelligent & progressive men; salaries in acCOUNDALE 7131
Male
cordance with qualifications, experience, age.
Apply Birmingham Sound Reproducers, Ltd.,
[4518
Claremont Works, Old Hill, Staffs.
RADIO and electrical engineering.- Industrial organisation in London requires for
its patent department a young technical
POST -WAR TELEVISION
assistant of Inter. B.Sc. standard, and preferably intending to continue his studies ti
The advance in Radio Technique offers unlimited
rather
than
graduation; the work is literary
opportunities of high pay and secure posts for those
practical, though in close contact with reRadio Engineers who have had the foresight to become
search.- Write fully, giving age, qualifications.
technically qualified. How you can do this quickly
expected,
to
"
G.
J.."
experience and salary
and
easily in your spare time is fully explained in our
Box 7948, A.K. Advg.. 212a, Shaftesbury
unique handbook.
Ave., W.C.2.
[4482
a
reST. DUNSTAN'S proposes to net up
Full details are given of A.M.I.E.E., A.M.Brit.I.R.E.
search unit to study and develop sensory
City & Guilds Exams., and particulars of up -to -date
devices for the blind under the general guidcourses in Wireless Engineering, Radio Servicing, Short
ance of its newly appointed Sensory Devices
Waves, Television, Mathematics, etc., etc.
Committee; St. Dunstan's requires the full
time services of a research physicist- cum -elecWe Guarantee "NO PASS -NO FEE"
tronics engineer to work in close collaboration
Prepare for to- morrow's opportunities and posi -ner
with a biologist- physiologist in a suitably
ompelilion by sending for your copy of this very
equipped laboratory in London; salary in
informative 112 -page guide NOW -FREE.
accordance with qualifications and experience.
-Applications or enquiries before January
BRITISH INSTITUTE OF ENGINEERING
15th to Secretary, 9, Park Cres., London, W.1.
TECHNOLOGY (Dept. 388)
PART-TIME service engineers required in
17, Stratford Place, London, W.1
country and coastal districts throughout
undertake
England, Scotland and Wales, to
spare time work installing and repairing receivers for radio manufacturer; payments by
fixed sum per job within a few miles of engi- RUNNING A RADIO REPAIR BUSINESS
neers' homes free components. -For details,
This manuscript contains a host of useful ideas
[4519
write Box 2674.
which makefor the successful running of a radio
EXECUTIVE engineers required by Wire
repair business. No matter whether you are
Broadcasting Company engineering degree and extensive experience of distribution
just starting or whether you have been opera networks essential; some knowledge of electing for some time you will find ideas which put
tronic equipment is also required; applicants
into operation will bring rich reward and will
should have had previous executive experience
helpto make yours a sound and laslin! business.
involving the control of labour; the positions
Price 5/3 Post Free.
are permanent and progressive, and in some
foreign
instances will provide opportunities for
V. E. S. (W), Radio House, Ruislip, Mddx.
travel; salary £500 to £900 per annum, according to qualifications; vacancies in Tyneside and other parts, but not in the London
area. -Apply in writing to Chief Engineer,
Central Rediffusion Services, Ltd., 11d, Lower
Regent St., London, S.W.1.
[4504
SITUATIONS WANTED
OUALIFIED radio television engineer, knowNog ledge of p.a., r.f., and h.f. heating; Lon-

Lichfield Roaci,
ASTON, ' BIRMINGHAM,

6

;

don. -Box 2302.

-

designer

seeks

[4464

supervisory

ELECTRONIC
position in firm starting on industrial
electronics, good qualifications; £350 -£400
per annum. -Box 2750.
[4550

RADIO engineer, A.I.P.R.E., 36, requires
sit. with reputable firm of radio mfg.
or large service dept., 20 years' exp. A.F. and
R.F.; £520 p.a. -Box 2676.
[4523
Lieut. Commander, group 22, age
ELECT.
39, requires situation with radio or electrical firm ; over 12 years' experience radio
prior to joining Navy.-Box 2520.
[4497
QUALIFIED radio technician, aged 32, with
6 years' commercial experience and 7
years' Government service (radar production),
seeks permanent post in S. Africa. -Box 2517.
RADIO officer, M.N. and civil aviation, 20
years' experience radio communication
and radio engineering, desires development or
test work on commercial Radar, navigational
aid or television. -Box 2777.
[4572
SGT., age 29, release January, 6 years
Radar mechanic R.A.F., 7 years' pre -war
radio experience, desires progressive post with
manufacturers of Radar, radio navigational
aids or W/T apparatus.-Box 2752.
[4552
ARMY wireless artificer, ex- instructor Army
wireless meths. school, age 28, single, 7
yrs.' civilian servicing exp., Assoc. Brit. I.R.E.,
desires situation with prospects after demob.
in U.K., Australia. New Zealand, Canada,
America, Africa. -Box 2374.
[4481

FT.

DUCTIONS LTD
made eôy

rrey.

Tel.: 3062.

SALFORD ELECTRIC -aria Garden. Stamford Street,
coca : A. H. Wheeler 8 Co.
Pscvri.ic., THE. GENES a :The International News Co
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O.P.O. tel. R.N. Class A release, age
30, experienced all types radio and an
?equipment, with ancillary equipment, desires
post; qualifications on request. -Box 2229.
COMMUNICATIONS engineer seeks post as
service manager with large radio firm of
repute; 10 yrs' exp. communications ra.i
available within 2 mths. (Class A). -Box 2672.
SERGEANT, R.E.M.E., release Feb. 5 years
Radar and wireless (installation and
maintenance), seeks progressive situation in
radio industry, good education, own car;
South or London preferred.-Box 2737. [453'7
FLT. LT. (ex W /O.), 12 years' administrative and practical experience in wireless
-EIt.

F

and electrical branch of R.A.F. (including
American commercial communication receivers), desires progressive position with
manufacturer or dealer; release this month.
Box 2751.
[4551
FRANK ADAMS. now released R.A.F.
Technical Branch (Signals), offers 27
years' experience, personality, organising and
journalistic ability to manufacturers requiring sales or service manager; highest refs.
The Croft, Wilton, Salisbury (Wilton 183).
Q.M.S., R.E.M.E., 31, release mid -Jan.,
seeks prog. sit., pref. on der. of transmitters and commercial recrs., 15 yrs. exp.
sales and service, amateur trans, fully conversant gen. workshop equipment; C. and G.
radio Comm. and tech. elect.-Box 2628. [4512

-

A

YOUNG man, Class A release, free Jan., 12

years' experience radio/ light electrical
engineering, efficient organiser, requires position, service engineer, would consider management of radio or allied business or workshop;
Southern Counties preferred. -Box 22619. [4461
Tin A.F. corporal wireless electrical mechanic,
release Dec., seeks position (any capacity)
with a radio firm or shop, preferably servicing,
2 years prior to war as serviceman, 6 years as
W.E.M., experienced in hi. and v.h.f. transmitters up to 3kw, willing to serve a probationary period.-Box 2201.
[4447
AR.F. tech. siga. officer, age 29, available
seeks responsible technical or administrative post in radio or allied industry;
accustomed to handling large staff, 10 years'
Service experience of all forms of ground and
airborne radio equipment; also 3 years' prewar experience civilian radio servicing; studying C.G.2 and 3 in radio comm.-Box 2736.
CHIEF petty officer radioman, Royal Navy.
regular, 33, 17 years' general radio experience, theory and practice, smart appearance,
keen radio service man (4 years' intensive
commercial radio servicing and now stud.
B.I.E.T.), good organiser, available now, seeks
situation, with prospects, with small South
London firm as radio service man. -Box 2204.
PATENT AGENTS
A. E. HILL, chartered patent agent, 27,
Chancery Lane, London, W.C.2.
[4368
PATENT NOTICES
ffinow,

THE

proprietors

of

British Patent No.

513650, entitled Improvements in Closures for Evacuated Envelopes, offer same for
license or otherwise to ensure its practical
working in Great Britain.-Inquiries to Singer,
Ehlert, Stern and Carlberg, Chrysler Building,
New York City 17, N.Y., U.B.A.
[4486
BUSINESSES FOR SALE OR WANTED
WANTED, a going concern, retail wireless
shop, anywhere in London. -Box 4297.
AGENCIES
WTD., agencies for British East Africa for
radios and component parts. -Box 2337.
short - wave components.
EDDYSTONE
Applications for agencies are cordially
invited from expert and enthusiastic bona fide
short -wave stockists. -Write, Stratton & Co.,
Ld., 4lvechurch Rd., W. Heath, Bir'ham 31.
LEADING radio component manufacturers,
with well established connections in the
trade and offering a wide range of high quality
products, are prepared to appoint manufac*nrers' agents to represent them in the }ol-

-

-

-

t
-

Northern Counties; 2, Mid,sties; applicants should
.fence of the trade and
ith radio wholesalers in
fully in confidence to
9855, Samson Clark,
N.
PROPERTY [4462

Advertisements

METERS
Universal AvoMinor.-An accurate

Th,.

meter providing 22 ranges of

,.. oving coil

readings

of

A.C.

voltage,

D.C.

voltage,

current and resistance, on a Sin. scale. Complete with leads, testing prods, crocodile
clips, and instruction booklet.

E8 10s.

FERRANTI TEST METERS.-Complete in
leather and velvet -lined case. Spec., 1,000

ohms per volt on all ranges. 600 v. A.C. /D.C.
0 -750 milliantps, 0-50,000 ohms, without
external batteries, up to 20 megohms, with
external batteries. New and unused, complete with test prods, multipliers and instructions. E8 16s. 6d.
MULTIMETER, Universal Instrument made
by British Physical Laboratories. 1,000 ohms
per volt, m.a. full scale deflection, A.C. /D.C.,
10, 50, 100, 500 volts. M.A. I, 10, 100, 500.
Ohms 0- 10,000. E8 ISs.
MICROAMMETER, Moving Coil 24in.
Flush Mounting, Range 0 -500 D.C. 56/
Same, 3 ¡in., 66/-.
MILLIAMMETER, 24in. Flush, Moving
Coil D.C. Range 0 -1. 46/9.
VOLTMETER, tin. Flush, Moving Iron D.C.
1

,

Range 0-120.

13/9.

BATTERY TESTER, tests
Acid

and

all Radio Cells

Jelly Types, Varley and

Accumulators.

49/6.

Testers, Trickle Chargers, etc. 19/6.
TESTOSCOPE, the Vest Pocket Tester,
makes 30 important Tests A.C. & D.C. 37/6.
DUAL- TESTOSCOPE, enables 50 Tests.
47/6.
BATTERY CHARGERS, " Overnight "
Model 6 or 12 volts
amp. With ammeter,
I

I4s. 5d.

;

without,

E3 I9s. 6d.

HOME CHARGER, Input 200 -250 volts
A.C. Output 6/12 volts 1.0 amps. D.C. E4 ICs.
ELIMINATORS, Output 120 v. and 75 v.

on 2 tappings at 20 m.a. Regulated transformer. For A.C. Mains. 45/-.
TRIMMER TOOL KITS, an improved
product.
Includes twelve assorted Box

Spanners and Screwdrivers, all metal parts
plated, handles of polished ebonite. Two
special extension handles. Complete Kit in
carrying Wallet. 30/
SOLDERING IRONS, 100/120 v., 200/220 v.,
230/250 v. All60watts. 13/6. Universal model
with Steatite -clad Element, High Bit Temperature 300 deg. C., 50 watts. 22/-.
CAR AERIALS, telescopic, nickel plated.21 / -.
METAL ENGRAVING PENS, operate
from battery or A.C. transformers. 10/-.
COLOUR CODE Indicators, Ivorine, I / -.
FLIKODISK, Volts- Ohms -Amps -Watts Calculator. 6/6.
VALVES. See complete list in Noy. issue.
Order C.O.D. stamp with enquiries. Under
10 /- C.W.O.
EXPORT ORDERS INVITED
Forces and Demolibised -Special Attention.

,

J.

BULL & SONS,

246, High

The

(Dept. W.W.),
Street, Harlesden, N.W.10

PYROBIT

-

:

:

similar

AMMETER, Moving Coil, 30 amps. charge,
discharge, as fitted to cars, and suitable, when
external shunt has been removed, for Circuit

E4
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PARTNERSHIPS
ACTIVE partner required; also Lon doll
dealer as paid agent.-Box 2738. [4544
MARKETING man, with thorough know
ledge of modern technique, experience as
sales manager, salesman, abundant health;
adequate capital to obtain initial distribution
and develop sales; recently demobilised;
volunteer R.A.F., Radar section; wishes to
contact owner of a procese or product where cooperation can develop a business. -Box 2336.
WORK WANTED.
RADIO, electrical drawings and tracings
prepared to customers' requirements.
Box 4497.
[4436
DESIGN and development. -We have facilities particularly suited to this class of
work, A.I.D. approved.
ENQUIRIES to Green Electrical Industries.
Ltd., 44 -45, Tamworth Rd., West Croydon.
Tel. Croydon 7417-8.
[4400
TURNING, milling and drilling.- Capstan
lathe capacity available for small parts;
short runs accepted; delivery 7 days. -The Hof
man Machine and General Construction Co.,
Ltd., Littlers Close, Merton Abbey, S.W.19.
capacity available for manuIMMEDIATE
facture of transformers, chokes, coils.
wave winding, solenoid and relay coils of all
types to standard specifications; trade enq.
invited; good deliveries; cotriycti ve prices.
GREEN ELECTRICAL INDUSTRIES. Ltd..
44 -45, Tam worth Rd. Tel. Croydon 7417 -8.

THESE ARE IN STOCK
TECHNIQUE OF RADIO DESIGN. By E.E.
Zepler, PhD. 21,1 -. Postage 6d.
TELEVISION RECEIVING EQUIPMENT. By W. T.
Cocking, A.M.I.E.E. 10/6. Postage 4d.
RADIO LABORATORY HANDBOOK 3rd Ed. By
M. G. Scroggie, B.S.A., M.I. E. E. 12/6. Postage 44.
TIME BASES SCANNING GENERATORS.
By O. '.
Punkin, M.I.E.E. 10 /-. Postage 6d.
HIGH VACUUM TECHNIQUE. By .i. Yarwood.
THE

M.Sc., A.Iant.P.
12/1 Postage 6d.
THE WIRELESS WORLD VALVE DATA -Operating
Conditions and Base Connections of the Principal
Types and Makes. 2/ -. Postage 2d.
VALVE REPLACEMENT
MANUAL -For Radio
Service Engineers. By A. C. Parnell and Arthur
Woffenden. 2nd Edition. ti/ -. Postage 3d.
CATHODE -RAY OSOILLOGRAPHS. By J. IL Reyner
B.Sc.(Hoas.), A.C.G.I. 8/6. Postage 4d.
LUMINOUS
TIIBE LIGHTING. By H. Miller
A.ILLE.R. 10/6. Postage Od.
THEORY OF ALTERNATING CURRENT WAVE
FORMS.
By P. Hemp, SLSc.Tech., M.I.E.E.
A.I.Mech.E., M.A.I.E.E. 17/8. Postage 8d.

WRITE OR CALL FOR COMPLETE LIST, Id.

THE

MODERN

(Dept. W.9)

BOOK

PRAED
LONDON, W.2.
I9 -23,

CO.

STREET,

NEW DUAL TESTOSCOPE

Ideal for
high and low vol'
tage testing; 1/30,100
850 A.C. and D.C.
Send for interesting leaflet (5.14) on Electrical and
Radio Testing, from all Dealers or direct.

RUNBAKEN MANCHESTER

ELECTRIC E SOLDER NGELIRON

Can be supplied with a
Rest holding a File for

cleaning the copper bit.

and repair business, Ask for Leaflet.
[4571
open radio shop in For all Voltages
with population ex'mid like to contact from 6 to 250.
prepared to consider
on favourable terms.
D firm of radio [4and
, require office, not leas
radon area, within five
ion; ac electric supply
ng Director, Bound
rnham, Surrey. [4496 123,
x 2776.

.o

THE ACRU ELECTRIC TOOL MFG. CO., LTD.
HYDE ROAD, ARDWICK
MANCHESTER

-
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DENCO
Radio Products and
Polystyrene are once again becoming available for general use
Specialised

in

" No property of the resistance presented an.
apparent alteration." Such is theindepeuden.
report after testing a Welwyn V treous Resist.
for 670 hours at continuous double load. (Norm ,,.
load gives working temperature of 450 °(
Sizes: -1 w. to 300 w.

increasing quantity and variety.

i

catalogue will
pressure of
priority production has delayed this

Our
shortly

post -war

be available

-

Nor Trade catalogue lautilable.

WELWYN ELECTRICAL LABS. L7

Welwyn Garden City, Herts. Ph.. Wel. Car. 38_

somewhat.
Several new and interesting combeen introduced,
ponents
have
and others are in the course of

vip1.TER SWITCHES

ARE MADE FOR

development.
Watch this space
announcements.

for further
IINSTRLLMENTS. LT0.1

DENCO
Old Road, Clacton -on -Sea, Essex

Earls Court Exhibition Buildings, Earls Court, London. S.W

(Clacton-on-Sea I51).

It isn't
Isn't

Amman

a

It's the c.g.s.

Isn't what !
watt I
unit of energy

erspeed

WHAT'S "ERG "?
ERG is the trade mark

SPEC /AL

identif)-

CORED

a line of products that are
rapidly becoming available now
that we've finished the biggest
lob of all.

ing

ERG RESISTORS LTD.
1021a,

LONDON,
PHONE: SPEEDWELL 8967

FINCH LEY

ROAD,

N.W.11

-.
.?

;.' G
GA

SOLDER

A.I.D. APPROVED
H. J. ENTHOVEN & SONS LTD.
230

THORNTON ROAD, WEST CROYDON, SURREY
THOrnton Heath 142

ARMSTRONG
well known. Our
ARMSTRONG QUALITY
new chassis will make it even better known.
is

ARMSTRONG

TE EVISION

CO. LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
:

NORth 3213

B.9.G.
VALVE HOLDER
Meeting all requirements
of latest specifications.
Polystyrene VH359/9.

Ceramic 36919.

BRITISH MECHANICAL PRO
I, Church Road, Leatherhead, Su

Dorset House, Stanford Street, Landau. S.E.1, l v Tux Caria, o,.c PRESS LTD
Printed in England for the Publishers, lunes AND SONS Lui.,from
Ltd.
the loll -awing-AUSTRALIA anl Nau Zs.t.nsn: (lardon è botch,
can be obtained abroad
London, S.E.l. " Wirel .os World
News Agency.Ltd; \1'dl, uu Dawson et Sons (S.A.). Ltd. IT osso Sre
CAN ane Imperial News Co. ; Cordon a (latch, /.td. Bourn AFRICA : Central
:

-
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Gradually restrictions
The active war is over.
Now we can get down to
are being removed.
preparing plans for our NEW ARMSTRONG
CHASSIS.

'Phone

,mQO"o
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FUTURE

THE

5
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The secret is the
TOTAL foil edge

BONDED with
cap.

gl-; small size of the Hunt Type L.44
efficiency.

Capacitor is the direct result of mechanical
With a better contact, the patent end cap

bonding reduces

length and diameter, whilst increasing
robustness and electrical efficiency. Moreover,
simplicity
in manufacture and economy in materials
makes the
type L.44 a lower priced, as well as better,
high
self -resonant capacitor.

(Patented construct+on)

Simple offsetting of

each

foil layer

makes possible the
bonding of the total
foil edge to the cap
ends.

WJNT$TRADE

Ca
A. H. HUNT LTD.

.

.

LONDON

MARK

u%Ci%o_.l,'S,

S.W. i8

ESTABLISHED

1901

\

S
niOTCa,

o

Advertisements

January I )}G

Photo courtesy

"

His Master's Voice

"

xpl

avarage
There are approximately 500 soldered joints ix the
repairing
domestic radio receiver. When manufacturinc or
Solder the
radio equipment, be safe -use Ersin Multicore
Ersin
only cored solder containing 3 cores of non- corrosive
flux. If you manufacture or service radio and do not already
know of the advantages of Ersin Multicore please write to
us and we will send you details and samples.

-

\\

HOUSE, ALBEMARLE STREET,
Regent 1411 (P. B. X. 4 lines)

MULTICORE SOLDERS LTD., MELLIEl

Telephone :

Single reel rate nominal 1 lb. reels.
16 SWG - - - 5/3
13 SWG - - - 4/10
i cwt. -ton lots at bulk
Above prices subject to usual trade discount.radio
and electrical dealers,
rate. 6d. cartons for home use, at most good
ironmongers, etc.

_\

LONDON

